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1 Introduction

In this paper I review the relevant literature on collusion for the assessment
of the coordinated e¤ects of mergers. The emphasis is on an analysis of how
much the scope for collusion is changed as a result of the merger.
I �rst discuss what I will call �canonical collusion theory�. The standard

theoretical framework of repeated games form which most economic policy
prescriptions on collusion are derived. Recent applications of this framework
to coordinated e¤ects have given us valuable insights in how to reason about
coordinated e¤ects of mergers. Indeed, the literature has found that mergers
will not sometimes lead to reductions in collusion incentives. A second recent
development that helps in the assessment of coordinated e¤ects of mergers is
a stronger focus on the theoretical robustness of results about collusion. The
literature contains a plethora of sometimes contradictory results. I discuss
that some of the seeming robustness problems are due to an improper use
of the theory and discuss what should be considered robust results. At the
same time a careful look at the theory also shows that criteria that were
thought to be robust are not when the literature is looked at more carefully.
However, there are limitations to the framework of canonical collusion

theory that have to be taken into account when designing policies for the
evaluation of coordinated e¤ects of mergers. These primarily concern the
way in which �rms can achieve agreements among a plethora of equilibria.
In section 3 I discuss these issues and arguments that have been advanced
in antitrust practice about the precise di¢ culties of achieving agreement. I
demonstrate that there is a lack of theory in this area and that many of the
arguments cannot possibly be robust. In particular arguments on complexity
are not very convincing in the form they are presented.
The paper then goes on to survey the relevant empirical work to assess

the most important factors that might be of relevance for assessing the co-
ordinated e¤ects of mergers and surveys the very small literature that has
directly tried to estimate these e¤ects. Both the numerical work in the the-
oretical literature and the empirical work suggest that coordinated e¤ects
of mergers may be small but signi�cantly more research is needed to make
a clear assessment. At a minimum these warn us against an excessively
aggressive approach towards coordinated e¤ects.
The paper concludes with an assessment of reasonable policy rules, re-

viewing developments in Europe and the US and suggesting a path forward
to a coherent system of test for coordinated e¤ects in merger analysis.
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2 Canonical Collusion Theory and the Coor-
dinated E¤ects of Mergers

It is by now generally accepted both in US and European merger policy that
coordinated e¤ects concern the impact of mergers on incentives to collude
in a market. A clear understanding of collusion theory, how it should be
interpreted, and its limitations are therefore crucial to formulating policy
towards the assessment of coordinated e¤ects of mergers. Indeed, the fact
that coordinated e¤ects are only about changes in the incentives for collusion
raises the fundamental question whether these should be analyzed in merger
proceedings at all. After all, there are currently antitrust policies in place
that heavily �ne detected collusive arrangements. As long as any collusive
arrangement can be detected with positive probability (for example with the
methods described in Harrington 2005) there would, in theory, be a system of
large enough �nes that could deter all collusion in the �rst place. Under such
circumstances policies against coordinated e¤ects would be inappropriate.
They would block some mergers although the likelihood of collusion was
minimal.
We will discuss the analysis of coordinated e¤ects in this section as if this

were not an issue but return to the question of whether the availability of
antitrust enforcement against collusion should limit the use of coordinated
e¤ects based merger analysis in section??

2.1 Unilateral vs. Coordinated E¤ects

Any merger involves the recombination of assets of the merging �rms. A
merger is therefore never equivalent to the simple disappearance of a �rm.
The combined �rm will face changed production costs, larger capacity, a
broader product line, or changes in its access to �nancial markets. In the
absence of cost synergies (like reduced marginal cost through the merger
or relaxation of �nancial constraints) the consolidation of �rms in a merger
will, however, always lead to incentives to raise the price in the short run.
More precisely, the best response function in prices on all products in which
the merging �rms produced substitutes, will shift upwards as indicated in
Figure 1. Note that the short run best response function of non-merging
�rms are una¤ected. In equilibrium, rivals will also set higher prices since
they anticipate the merging �rms to increase their prices. The equilibrium
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price change induced by an asset transfer, holding production costs constant,
is the unilateral e¤ect of the merger.
[quote Farrell Shapiro, and Mca¤ee etc. plus merger simulation papers

including empirical).

[Place Figure 1 here]

Coordinated e¤ects generally refer to the ability of �rms to raise prices
above the best response prices through a system of rewards and punishments
in the future that depend on current behavior. The more collusion is achiev-
able the further these limits (drawn as dashed lines in Figure 1) can be pushed
away from the short run best response function. Note that higher and lower
prices can potentially be achieved through collusion and both is necessary
for a system of threats and punishments to sustain collusion. The study of
coordinated e¤ects then essentially looks at how much �rms can raise the
prices above those prescribed by the best response function. What is most
important in Figure 1 is that asset transactions between �rms that make
the best response function move up do not necessarily mean that the upper
boundary in dashed lines would move up again. As we will discuss below,
the theoretical literature on coordinated e¤ects has shown that asset trans-
actions that increase unilateral market power may tighten the constraints for
collusion and thus lead to favorable coordinated e¤ects from mergers.

2.2 Comparative Statics of Collusion and the Multi-
plicity Problem

While the di¤erence between unilateral and coordinated e¤ects of mergers
seem intuitively simple in the discussion of the previous subsection there are
important conceptual problems both in de�ning what the coordinated e¤ect
is and in distinguishing between unilateral and coordinated e¤ects. These
arise because collusion theory necessarily produces a vast number of equilibria
with a potentially large range of equilibrium outcomes. What exactly do we
mean when we ask the question: �How do prices and quantities change as a
result of a merger?�when we consider coordinated e¤ects of mergers. What
precisely does it mean to ask: �Does collusion get easier or more di¢ cult
after the merger�.
Collusive equilibria are simply characterized by a set of two incentive

conditions for the colluding �rms. A �rm has to comply with the collusive
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action aci instead of playing a short run best response a
�
i (a

c
�i) to the vector

of collusive actions of others ac�i. This is achieved by promising a good
equilibrium out come with value Vi in the future after complying with ac and
threatening to switch to the worst possible equilibrium outcome for �rm i,
V i, if deviation occurs. Formally:

�(aci ; a
c
�i) + �Vi � �(a�i ; ac�i) + �V i, i = 1; :::n,

where � is the discount factor. Note that this inequality also implies that
deviations from a path that gives the lowest continuation value V i will be
sustained be restarting with the action that gets the lowest value. Since the
work of Abreu and Abreu, Pearce, and Stacchetti (1990) we know that we
can in precisely characterize the equilibrium value set in a repeated game
and that we can calculate this set numerically. There is an associated set
that are all the price vectors that can be sustained. Figure 2 depicts a typical
value set. There is a continuum of equilibria. Note that on the boundary of
the value set some incentive constraints always must be binding. However,
for equilibria that have values in the interior of the set, incentive constraints
are generically not binding.

[Figure 2]

In what sense can we answer the question of how behavior changes as the
environment changes? Suppose, for example, that the interest rate goes up so
that � goes down. Standard results fromAbreu, Pearce, and Stacchetti (1990)
show that the whole set shrinks so that it is nested within the equilibrium
value set that is generated by the larger discount factor. There is clear sense
in which this implies that collusion is more di¢ cult when the interest rate
is greater: the set of potential outcomes is strictly smaller. This observation
makes not prediction about behavior (or prices and quantities). But observe
that there is some prediction about prices and producer and consumer surplus
hidden in this result: the Pareto frontier of the equilibrium value set contracts
and moves downward, away from the Pareto frontier of industry pro�ts. This
means that the highest possible prices achievable on the Pareto frontier of
the equilibrium value set will be lower.
This is in fact all we can say without further assumptions on the selection

of equilibria. Note that some questions about the change in equilibrium
behavior would make little sense. For example: �How does the behavior in
an equilibrium in the interior of the equilibrium value set change when the
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environment changes?�This is in two ways not a meaningful question. First,
for any equilibrium in the interior, the incentive constraints are (generically)
strictly slack. A small change in the environment will leave them slack. There
is therefore nothing that would induce �rms that have chosen this equilibrium
to change their behavior. On the other hand, �rms could, of course, change
to a di¤erent equilibrium but there is no systematic prediction that theory
could make about this.
The problem this causes for the analysis of the coordinated e¤ects of

mergers is that the comparative statics of the equilibrium value set is not as
neat in such a case as in the case of a change in interest rate. The transfer of
assets in a merger changes the relative size of �rms. We therefore, necessarily,
have to work with asymmetric equilibria. However, changing the degree of
asymmetry between �rms through a merger produces changes in equilibrium
value sets that are non-nested (see Kühn 2004, and Kühn and Rimler 2005).
There is then no clear predictive power in the change of the equilibrium value
set.
A solution to this conceptual problem is to expand the model of collusion.

In a sense, the standard collusion model only generates a set of sustainable
outcomes. These are all the outcomes that potentially can be credibly sus-
tained by �rms in the industry. What the standard theory is missing is a
mechanism by which �rms select the equilibrium to be played. As long as we
keep the equilibrium selection mechanism the same across di¤erent environ-
ments we can generate meaning ful comparative statics of collusive behavior
under the selection mechanism. The natural assumption for selection is that
�rms bargain over the equilibrium value set. Under symmetric information
this will lead to the selection of an equilibrium on the Pareto frontier of the
equilibrium value set. To obtain meaningful comparative statics in asymmet-
ric collusion models Kühn (2004) and Kühn and Rimler (2005) have assumed
the Nash bargaining solution as the selection device. This follows recent work
on renegotiation by Abreu, Pearce, and Stacchetti (199?).
The technical problem with the approach taken by Kühn (2004) and

Kühn and Rimler (2005) is that analytical results are exceedingly di¢ cult to
obtain. In asymmetric settings as in this study of the coordinated e¤ects of
mergers such studies have to resort to numerical calculation of the equilibrium
value set.1 Previous authors have avoided such di¢ culties by studying the

1We will discuss further below that this is not a drawback for the simulation of coor-
dinated e¤ects in a speci�c merger.
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comparative statics of subsets of the equilibrium value set.
For symmetric models many authors have restricted themselves to the

set of symmetric equilibria. As Kühn and Rimler (2005) show this is fairly
innocuous and will typically generate qualitatively the correct comparative
statics. In the spirit of using bargaining as a selection device authors typi-
cally study the best equilibrium achievable and its comparative statics. These
typically correspond to the comparative statics of the whole set since for sym-
metric models we always obtain local nesting results for the equilibrium value
set. However, many authors go further in simplifying the collusion problem.
Since the value (and the comparative statics of the value) of the worst equi-
librium is often hard to characterize researchers take a short cut and assume
that deviations from collusive behavior trigger a switch to the one shot Nash
equilibrium forever. It turns out that the comparative statics from this ex-
ercise can be highly non-robust and may contradict the comparative statics
when analyzing the fully (symmetric) equilibrium set (see Kühn and Rim-
ler 2005). In contrast, Kühn and Rimler (2005) show that the comparative
statics of the full (symmetric) equilibrium set are typically very robust.
How should we interpret such results? Are there any reasons to believe

that Nash reversion is a good assumption for such industries? The latter
does not seem to be the case. Indeed, the empirical evidence (Levenstein and
Suslow 2002) seems to suggest that cartel break down tends to be followed
by attempts to reestablish cartels. There is therefore no sense in which an
expectation to play Nash forever would be a particularly good assumption
to make. The selection of Nash punishments would therefore have to be
considered an arbitrary one. For a theoretical perspective only the analysis of
full equilibrium sets or full symmetric equilibrium sets can therefore provide
a sound basis for the comparative statics of collusion.
For asymmetric models the restriction to subsets of equilibrium value sets

is even less likely to give reliable results. For example Kühn (2004)2 obtains
strong comparative statics results for mergers in di¤erentiated goods markets
by restricting �rms to use symmetric pricing strategies. However, the paper
then shows that the comparative statics on prices from such an analysis must
be considered misleading. It is shown by numerical analysis that in the Nash
bargaining solution on the full equilibrium value set prices for �rms that get
larger may increase while prices for �rms that get smaller will decrease as

2See also the precursor paper Kühn and Motta (2001) and the discussion of coordinated
e¤ects in Motta (2004).
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the larger �rm grows.
In models for homogeneous goods markets and capacity constraints au-

thors have attempted to account for asymmetries by studying quasi-symmetric
equilibria that allocate market share in proportion to capacity (see Compte,
Jenny, and Rey 2002, and Vasconcelos 2004). This restriction operates for
collusive and punishment phases on and o¤ the equilibrium path. Techni-
cally, this procedure allows one to analyze optimal collusion as if one were
analyzing equilibria with a restriction to symmetric strategies. This assump-
tion may not be innocuous, but there is no work to date that has tested
whether the results are robust relative to results looking at the whole equi-
librium value set. However, the example of these papers serves well to clarify
the distinction between restricting the equilibrium value set by limiting the
strategies that can be used from rules that select an equilibrium from the
full equilibrium set. For example, Vasconcelos (2004) documents that many
cartels in homogeneous goods markets operate according to rules in which
the market shares under collusion are proportional to their capacities. This
is an observation that would make it reasonable to use such a criterion for
selecting among the outcomes on the Pareto frontier of the equilibrium value
set. However, in contrast to what Vasconcelos (2004) argues, it is not an
argument to restrict strategies generally. A cartel that uses such a propor-
tionality rule for selecting the collusive equilibrium may not use this rule in
a punishment phase (which is o¤ the equilibrium path in his model) because
there are harsher punishments available. To obtain robust results we have
to be careful in distinguishing between outcomes that are feasible due to
incentive constraints and the selection rules by which �rms reach an agree-
ment within the feasible set. This distinction is currently not made carefully
enough in the theoretical literature and thus leads to considerable confusion
when the implications of collusion for practical policy are considered. In the
rest of this section we will discuss the literature with an emphasis on robust
results, which will refer to results that do not rely on arbitrary restrictions
of the equilibrium value set.
The theoretical framework we have exposited here also suggests that there

is no simple dichotomy between collusive equilibria and non-collusive equilib-
ria. In the simplest models of collusion with homogeneous goods and without
capacity constraints either all prices above monopoly prices are sustainable
in some collusive equilibrium or none. This has led to a view in compe-
tition policy practice that there is some tripping point at which collusion
becomes feasible in an industry. However, this view ignores that the homo-

7



geneous goods, constant marginal cost case is very special. For any positive
degree of product di¤erentiation, there is always a range of collusive out-
comes above the one shot Nash equilibrium, as long as �rms do not ignore
future pro�ts. However, there are some market circumstances in which all
collusive equilibria are close to the one shot Nash equilibrium, so that behav-
ior is indistinguishable from one shot behavior in the market. In principle we
should therefore be able to analyze all mergers on the basis of coordinated ef-
fects analysis. This analysis should essentially coincide with unilateral e¤ects
analysis in markets in which collusion is relatively di¢ cult.

2.3 How to Assess the Impact of a Merger on Collusion

There are two types of results that could potentially help for the assessment
of the coordinated e¤ects of mergers. One is the direct analysis of the com-
parative statics of consolidating the assets of two �rms and its impact on
collusion - assuming some consistent equilibrium selection argument. This
approach could lead to a direct distinction between collusion enhancing and
collusion reducing mergers. It could also be the basis for a merger simu-
lation exercise. Another approach would be to identify market conditions
under which collusion is so di¢ cult that any merger between two �rms in the
market could not be expected to have any signi�cant e¤ect on coordinated
conduct. Under those circumstances a unilateral e¤ects analysis would be
su¢ cient to assess the potential impact of a merger.

2.3.1 Theoretical Results on the Coordinated E¤ects of Mergers

There is a small theoretical literature, pioneered by Compte, Rey and Jenny
(2002), that has tried to assess directly the impact of asset redistributions,
including mergers, on the incentives for collusion. This literature (see also
Vasconcelos 2004, Kühn and Motta 2001, and Kühn 2004) has �rmly estab-
lished that mergers need not have coordinated e¤ects that facilitate collusion.
On the contrary, collusion can be made more di¢ cult by mergers in which
the largest �rm gets larger relative to the smallest �rm in the market. While
the exact workings of the mechanism di¤er depending on whether you con-
sider capacity as the relevant asset of the �rm (as in Compte et al. (2002) or
Vasconcelos (2004)) or if it is products in a product line (as in Kühn 2004),
there is a clear result that mergers in a market that is not too asymmetric
and increases asymmetries will make collusion harder: The joint pro�ts of
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the merging �rms decrease from asymmetry increasing mergers.
Unfortunately, there is the impression in the policy literature on this issue

that this outcome is the combination of two e¤ects: reducing the number
of �rms facilitates collusion, but increasing asymmetry makes it easier (see
Dick 2002). This view is based on a misunderstanding of the results in this
literature. This can best be seen in the model with product lines of Kühn
(2004). When two �rms merge in a model in which �rms each produce a
range of di¤erentiated products in a product line, the product line of the
merging �rm becomes longer. But no product leaves the market as would
be the case under exit. This means that the incentives of the non-merging
�rms to undercut any given collusive price vector or deviate from any given
punishment price vector are unchanged by the merger. Note that this is
very di¤erent from a �rm disappearing from the market. In this case all
�rms would have an incentive to raise price and collusion gets unambiguously
easier. Hence, the e¤ect of changing the numbers of �rms is fundamentally
di¤erent from a merger because he assets do not leave the market.
The price e¤ects of such mergers are much more subtle in a merger where

assets are consolidated. Merging �rms will now have a greater incentive to
raise prices from any punishment price and a smaller incentive to reduce
prices from any collusive price vector than either of the merging �rms pre-
merger. If the merging �rm is the largest in the market it typically has the
smallest incentive to deviate from the collusive outcome. Indeed, typically
its incentive constraint will not be the binding constraint on the point of
the Pareto frontier of the value set chosen. If neither of the merging �rms
was previously the smallest �rm the change in the reduced incentives to
deviate from collusion for the merging �rms then has no direct impact on
the post merger behavior. The main e¤ect will be the merger�s impact on
the punishment incentives of the merging �rms. This means that collusion
gets harder to sustain and the joint pro�ts of the merging �rms fall. The
prices of the non-merging �rms will fall, but the prices of the merging �rms
may go up. The latter is not a result of an increase in market power, but
a way to shift market share to the smaller remaining �rms in order to limit
the price reduction necessary to keep them colluding.
As this discussion shows, the price e¤ects of mergers under coordinated

e¤ects are di¢ cult to characterize. Welfare e¤ects are hard to assess since
prices of merging and non-merging �rms often move in opposite directions.
However, he numerical work in Kühn (2004) allows to draw four tentative
conclusions. First, small moves away from symmetry will tend to generate
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welfare improvements. The reason is that the argument above implies that
the fall in the price of the smaller �rms as a response to merger outweighs any
potential price increases. Second, for very asymmetric duopoly market struc-
tures merger to monopoly may be Pareto improving. The intuition is that for
very asymmetric distributions of assets, the larger �rm will keep prices above
the monopoly price to keep the smaller �rm with su¢ cient market share to
raise the price above its best response price. Merger to monopoly brings all
prices to the monopoly price, which implies the reduction of most prices.
Third, the price responses to asset transactions between �rms that signif-
icantly change the asymmetry of market structure are surprisingly small.
Fourth, it is a robust result that the joint pro�ts from asymmetry increasing
asset transfers between �rms go down unless the initial asymmetry in asset
holding is already large. This suggest that most asymmetry increasing merg-
ers cannot be justi�ed by a motivation to enjoy increased pro�ts from the
coordinated e¤ects of a merger.
The current state of the theoretical literature tells a strong cautionary

tale about the extended use of coordinated e¤ects arguments. Contrary to
a prevailing policy view, mergers can make collusion more di¢ cult. Fur-
thermore, it is not clear whether the coordinated e¤ects of mergers are large
enough to consider them a substantial e¤ect of a merger. Of course, in policy
the main concern appears to be about a switch from non-collusive behavior
to collusive behavior. This sharp distinction is not really supported by the-
ory. There is nothing in the theory I have surveyed that suggests that there
is some threshold beyond which the market will exhibit one shot behavior.
In the models that make such a prediction it is an artefact of either assum-
ing homogeneous goods with constant marginal cost or restricting the set of
equilibrium strategies allowed. The �rst is empirically unrealistic, the second
is arbitrary. This means that arguments that seek such categorization has to
come from outside of the canonical collusion theory.

2.3.2 When Are Coordinated E¤ects of Mergers Small?

Besides the small literature that directly seeks to analyze the e¤ects of merg-
ers on the incentives to collude, there is a large body of collusion literature
that is potentially helpful in assessing the coordinated e¤ects of mergers. Any
analysis that can demonstrate that collusion is extremely di¢ cult to sustain
or the impact of collusion would be minimal in the post merger scenario,
can be used to argue that the merger cannot have signi�cant coordinated
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e¤ects. The second bene�t of this body of theory is that it can help in the
design of remedies in merger cases with coordinated e¤ects. We will discuss
in this subsection which type of results can possibly be used for such argu-
ments and whether the results in the literature can be considered robust.
One of the problems of coordinated e¤ects analysis in mergers is that some
of the common wisdom about the sign of e¤ects and the robustness of e¤ects
does not square with the actual theoretical results. We will highlight such
discrepancies below.

The number of competitors The result of collusive models that is most
robust to any change in model assumptions is that collusion gets harder
when there is a larger number of �rms. Hence, it has been concluded that in
markets with a large number of �rms collusion is very di¢ cult. Unfortunately,
there is slight �aw even in this argument. Strictly speaking the argument
holds when we are replicating the number of �rms in an industry. Then as the
number of �rms holding the same assets gets large collusion becomes more
and more di¢ cult. However, in many policy contexts we are interested in the
distribution of a given number of assets. For example, when restructuring
formerly regulated utilities, as in the electricity industry, it is a common
policy prescription to distribute the production capacity between more �rms.
This does, of course, reduce the short run incentives to raise prices. However,
as Kühn (2005) shows, the scope for collusion is reduced by splitting up
capacity among more �rms whether the cost function of Compte, Jenny, and
Rey (2002) is used or that of Vasconcelos (2004). Intuitively smaller �rms
have less of an incentive to �ll up capacity. But also unilateral deviations
from punishments are less e¤ective if other �rms have enough of a proportion
of the capacity to serve the market. Counting the number of �rms can
therefore not be considered a good predictor for the likelihood of collusion in a
homogeneous goods industry with capacity constraints. Instead Kühn (2005)
shows that there is an index for the highest degree of collusion achievable that
depends on the ratio of demand at the monopoly price to capacity. If this is
low collusion is unlikely or has minimal e¤ects and mergers will have little
im,pact on collusion. On the other hand, in di¤e rentiated goods markets
the range of independently marketed products will predict that the scope
for collusion is low. Despite the non-robustness of the general result on the
number of competitors, there are some results in the literature that allow
us to create benchmarks to determine that coordinated e¤ects cannot be
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important in a merger.

Homogeneous Goods Markets vs. Markets with Horizontal Prod-
uct Di¤erentiation Much of the discussions in competition policy about
factors helping or hindering collusion come from Scherer�s classic textbook
(see Scherer and Ross 1990). One of the arguments made there is that col-
lusion is more di¢ cult in markets with heterogeneous products. It has since
become the conceived wisdom in competition policy that homogeneous goods
markets are more prone to collusion than markets with di¤erentiated goods.
From the point of view of standard collusion theory this is less than obvious.
With di¤erentiated products the incentives to deviate from a collusive price
are reduced. However, it may also be the case that the intensity of punish-
ments is reduced due to product di¤erentiation. Therefore there appears to
be a trade-o¤ in general. The work by Deneckere (1982) seemed to support
the conclusion that product homogeneity facilitates collusion. He showed in
a product di¤erentiation model with two �rms and linear demand that an
increase in product di¤erentiation reduced the scope for collusion. To obtain
such a result he was assuming the punishments consist of in�nite reversion
to the one shot Nash equilibrium. Later work on the model that did not
restrict punishments to Nash reversion obtained the opposite results. Kühn
and Rimler (2005) have recently shown that the Nash punishment results are
highly non-robust to the functional form of demand and the number of �rms
in the industry. In contrast, they show that for a wide class of product di¤er-
entiation models (including all of those used in the applied literature) product
di¤erentiation facilitates collusion robustly when one does not restrict pun-
ishments to Nash reversion. The reason is that optimal punishments are so
harsh that the e¤ect of product di¤erentiation on punishments is of second
order relative to the e¤ect on the incentives to deviate from collusion.
While these results show that the conventional wisdom on the issue is

questionable, they do not necessarily invalidate Scherer�s arguments. These
refer primarily to issues of complexities in de�ning and negotiating a collusive
agreement. These arguments are outside the analysis of canonical collusion
theory and will discuss such argument in the next section.

Market Transparency In collusion theory market transparency has a
very precise meaning. Markets are considered imperfectly transparent if ac-
tions of competitors cannot be monitored and at the same time demand
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conditions are su¢ ciently uncertain to make it impossible to infer such ac-
tions from market data. (see Green and Porter etc.) When markets are
imperfectly transparent in this sense, price wars triggered by unexpectedly
low demand are unavoidable. Indeed, the greater the uncertainty, i.e. the
lower market transparency the less collusion is sustainable. This is certainly a
very robust result and a good basis for a policy rule. The main problem with
evaluating transparency, however, is how to measure it. When can we be sure
that observability is imperfect. How large is demand uncertainty and what is
a su¢ cient degree of uncertainty to decide that collusion is highly unlikely?
Theory has so far given little guidance as to the markers that might indicate
su¢ ciently low market transparency to make coordinated e¤ects arguments
irrelevant.
There is also another argument out forward that changes in market trans-

parency can be induced by a merger and thus coordinated e¤ects analysis
should evaluate such a change. Dick (2002) has argued that mergers will
typically increase market transparency. He argues that the consolidation of
the information of the merging �rms would have this e¤ect. This does not
necessarily seem to be a strong argument in view of the theory. What is rele-
vant for collusion after the merger is information about the remaining rivals,
not about the merged �rms. It is not clear that a deviation by any of the
remaining �rms would be more easily detected after a merger. For example,
if �rms are subject to idiosyncratic shocks to their demands, the residual de-
mands faced by the merged �rms may be more volatile after the merger than
before making it harder to detect deviations from collusive conduct. On the
other hand, it may be the case that for common demand shocks the residual
demand faced by a �rm becomes less volatile making it easier to maintain
collusion. The problem with using arguments about "change in tansparency
due to a merger" in a policy context is that the theory underlying it has not
been worked out and is certainly not trivial. The large number of surprising
results in collusion theory should warn us against being excessively eager to
apply simple intuitions.

Asymmetries As we have shown with the theoretical literature that looks
directly at the coordinated e¤ects of mergers, the analysis of asymmetries
is essential to understanding the coordinated e¤ects of mergers. However,
having large asymmetries between �rms in a pre-merger situation does not
guarantee that mergers would have small coordinated e¤ects. For example, a
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merger may have the e¤ect of substantially raising the prices of larger �rms
that get more similar after the merger relative to smaller �rms that are very
di¤erent from the larger ones. It is not the case that the presence of a small
�rm with very di¤erent incentives alone guarantees that collusion may be
undermined. Collusion between similar �rms can be very e¤ective even in
the presence of small fringe �rms. This is in fact one of the insights in Kühn
(2004) and a fundamental problem with the so-called �maverick�approach
to the assessment of coordinated e¤ects (see Baker 2002).
It is also incorrect to believe that asymmetry in any characteristic will

make collusion more di¢ cult to sustain. As an example, take the case of
cross-ownership holdings. An increase in cross-ownership holding by one
�rm and not by others will make the incentive structure more asymmetric.
However, collusion is facilitated with any such consolidating move - even if
asymmetries are increased (see Kühn and Rimler 2005). Part of the intuition
obviously comes from the fact that an increase in share holdings in other �rms
makes it less attractive for a �rm to deviate from a collusive price. But other
important aspect is that it also makes it less feasible to escape punishment
pro�ts. (Even when a �rm unilaterally deviates from punishment behav-
ior, the increased cross-ownership will increase the weight on pro�t streams
of other �rms that remain low - even after a deviation from punishment.)
Similarly, giving shares in ones own �rm to competitors (weakly) reduces
the weight of own pro�ts relative to competitors pro�ts in a �rm�s objective
function. 3 We should note that this robust result on cross-shareholdings is
in striking contrast to the results on mergers reported earlier. In the merger
case concentration increasing mergers may well lead to lower prices or more
restrictive conditions for collusion. This is never the case for the transfer of
pure shareholdings. The fundamental di¤erence is that the granting of cross-
shareholdings does not entail the transfer of control rights over assets, which
implies very di¤erent incentives when it comes to deviations from punishment
strategies. This may indicate that the coordinated e¤ects of joint ventures
and other types of minority engagements may lead much more robustly to
well founded concerns about coordinated e¤ects.

3This is another example for how misleading the analysis of Nash reversion can be. Un-
der Nash reversion an increase in cross-share holdings increases the pro�ts from a one shot
Nash equilibrium. Hence, the intensity of punishment is reduced with cross-shareholdings.
For this reason, earlier authors (e.g. Malueg 199?) had pointed out countervailing e¤ects
of cross-shareholdings on collusion. No such countervailing e¤ects exist when one looks at
the whole set of equilibria.
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It is useful to contrast asymmetries arising from cross-ownership hetero-
geneity to asymmetries arising from cost asymmetries. The latter have been
studied by (INSERT REFERENCES). Consider an increase in the (constant)
marginal cost of one �rm in a duopoly from a previously fully symmetric sit-
uation. There is typically a direct e¤ect on the incentives to deviate down-
wards from any given collusive price vector: For the �rm with the higher
marginal costs the incentive constraint is tightened, limiting the scope for
collusion. (The incentives of the �rm for which the costs have not changed
are unchanged.) The more important e¤ect (in terms of robustness) is that
the higher cost make it impossible to threaten as signi�cant a punishment as
in the symmetric situation. This increases the minimal pro�ts the other �rm
can guarantee itself in any punishment continuation equilibrium, limiting the
scope for harsh punishments. Note that a cost decrease by one �rm from a
symmetric situation has qualitatively the same impact on the potential pun-
ishments: one �rm can now make higher pro�ts in the worst punishment
equilibrium.
What these two examples show is that it is not the asymmetry per-se

that makes collusion more di¢ cult. What is crucial in this literature is the
insight that the scope for collusion will be driven by the �rms that are facing
the greatest di¢ culties with collusion. The simplest example for this insight
is probably to consider two �rms producing substitutes, one for which the
market is decreasing and one for which it is increasing.4 The �rm that limits
the scope for collusion in this example is the �rm with the decreasing demand.
What undermines collusion is not heterogeneity as such. What undermines
collusion is that one of the �rms is facing declining demand and therefore has
a large incentive to deviate from collusion. Indeed, increasing heterogeneity
by increasing the rate of demand growth for the other �rm may do little for
undermining collusion further.
The lesson from the theoretical literature is therefore not that any asym-

metries indicate di¢ culties for collusion and any decrease in asymmetries
through mergers can be considered to generate signi�cant coordinated ef-
fects. It is the incentive structure for collusion for any one of the hetero-
geneities considered that has to be assessed for any speci�c mergers in order
to do justice to the present state of the theoretical literature. For exam-

4You can think of two substitute products where one is becoming more popular than
the other. Or we could consider a vertically di¤erentiated market in which the marginal
valuation of quality increases with income. The relative movement in demand could then
be generated from a positive trend in income.
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ple, it is fairly routine that competition authorities draw inferences about
changes in cost structure from vertical integration in an industry in which
other �rms are already vertically integrated. Citing the literature on the
e¤ect of cost heterogeneity on collusion it is often claimed that a more sim-
ilar vertical structure between di¤erent �rms will lead to more symmetric
cost structures. However, heterogeneity in vertical structure is not neces-
sarily inconsistent with homogeneous cost structures (see Emons 19??). A
change in vertical integration may simply re�ect a change in the relative
costs and bene�ts of vertical integration at the margin, leading more �rms
to become vertically integrated. If that were the case, the heterogeneity in
the institutional structure may be of little use to assess asymmetries in the
incentives to collude. This is not to argue that vertical integration may not
in some cases facilitate collusive behavior - even through generating a more
homogeneous cost structure in the industry. But the automatic treatment
of heterogeneities in vertical structure as barriers to collusion does not meet
the standard of a carefully assessing the changes in the incentive structure
for collusion in a coordinated e¤ects case.

Irreversibilities Irreversibilities in decisions can have an e¤ect of dramat-
ically undermining collusion in the irreversible decision variable. A simple
example in this class of arguments does not come from the formal literature
but the competition policy folklore. Suppose that potentially colluding �rms
have few large customers and that there is the possibility of writing short or
long run contracts when competing with customers. A collusive agreement
would stipulate frequent contracting at a high collusive price (essentially a
bidding ring). However, any �rm can deviate from such an arrangement
by o¤ering a long term contract that guarantees better contract terms than
those expected from rivals over a longer horizon. The commitment to a long
term contract e¤ectively makes any price cut irreversible. If there are no
limits to the contract length then no collusion is dramatically undermined in
any such market.
A slightly more sophisticated argument on irreversibilities is due to Kühn

(2001). He shows in a simple model in which there are capacity investments
are irreversible that there exists no discount factor at which collusion in ca-
pacities can be sustained. Similar to the long run contracting argument a
deviation here changes the state of competition in the industry permanently.
A �rm deviating from a collusive capacity agreement can deviate to a large
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preemptive capacity level. A return to full collusion is not possible since the
capacity is already in place. So �rms facing the deviator now have to decide
whether to punish the �rm by responding with large capacity expansion or
accommodate in their capacity choices. This means any collusive agreement
creates incentives for any party to dramatically redistribute pro�ts perma-
nently through a preemptive irreversible decision.
These are strongest type of theoretical results possible. While much of the

literature on collusion derives whether collusion is a little more likely under
some circumstances than others, this case is quite di¤erent. It describes a
set of circumstances, namely irreversibilites in a standard collusion that will
make collusion impossible to sustain. Even if we would make the theory
slightly more realistic allowing some collusion, these results indicate that
irreversibilities make collusion qualitatively much less likely. Unfortunately,
there are few results in collusion theory that are as clear cut. However,
there may be a general lesson. Namely that for decision variables that have
greater persistence in their e¤ects than prices (e.g. advertising), collusion
will be harder to maintain.

The impact of R+D One of the points that is considered common wis-
dom on competition policy practice is that collusion is harder in industries
with greater R+D intensity. Unfortunately, there is very little literature on
collusion with multiple decision variables and decisions that change the in-
dustry state. But are there at least some intuitions that we can derive about
this from canonical collusion theory?
One argument may be that regular R+D activities will make industries

persistently asymmetric and hence reduce the likelihood of collusion in prices.
The current state of the theory makes this implausible. Kühn (2004) has
shown that there is a tendency towards the persistence of �collective�dom-
inance in a model in which innovation purely comes from inventing new
products. Essentially, industry pro�ts under collusion rise when the industry
is more symmetric and, hence, arising asymmetries tend to disappear over
time through the impact of investment incentives alone. The discussion in
Kühn (2004) suggests that through a series of lucky draws one �rm may
get su¢ ciently far ahead of others to permanently undermine the previous
industry con�guration. Dramatic short run overtaking would then trigger a
break down (or dramatic decrease in e¤ectiveness) of collusive agreements.
Although the argument by Kühn (2004) is very heuristic and not based on
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a model that incorporates decisions on R+D and prices the intuition devel-
oped there can help us to guess what kind of results we should expect in
the future. First, it will matter whether R+D competition is likely to be
of the action-reaction type (see Vickers (1987), Budd, Harris, and Vickers
(19??)) or whether dramatic innovations push it towards increasing domi-
nance of a single �rm. Second, we should expect the asymmetry arguments
about coordinated e¤ects of mergers to imply that collusion tends to create
action-reaction type of investment incentives unless some shock dramatically
improves the conditions for some �rm(s).
Note that the arguments we have developed above are not really about

the link between the R+D intensity of the industry and collusion. However, it
is the only one I have been able to come up with that links R+D to collusion
in prices. We could, of course, look at the possibility of collusion in R+D.
One may want to consider R+D relatively hard to monitor and therefore
collusion hard to sustain. We may think that similarly to the irreversible
investment argument, R+D decisions are irreversible. Given that gained
knowledge cannot be reversed there may be incentives to dramatically expand
R+D when others try to restrict R+D activity. It may therefore be di¢ cult
to collude on the R+D dimension. Note, however, that such argument do
not mean that there cannot be coordination on the price dimension even if
R+D were competitive in a given market.

3 What Does Canonical Collusion TheoryMiss?

Canonical collusion theory is among industrial organization economists the
accepted tool for tackling policy questions regarding collusion. However, it
cannot be ignored that many of the arguments made about the likelihood of
collusion in speci�c markets in competition policy practice are not based on
this body of theory at all. Policy papers on these issues tend to have long
discussions about potential di¢ culties in reaching a collusive agreement, ar-
guments about the necessary complexity of such agreements to be e¤ective,
the frequency of negotiation necessary to sustain agreements, and many re-
lated issues. I will call these the �coordination activities�. Canonical collu-
sion theory is silent on the coordination activities. However, if coordination
activities are central to the success of coordinated conduct then the impact
of a merger on coordination activities may be as or more important than the
comparative statics derived in such papers as Compte et al.. But unlike
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the analysis of the incentive constraints for collusion there is no accepted
framework to systematically analyze the question of how the coordination
activities may be a¤ected by a merger. On the other hand, in policy pa-
pers both issues are often discussed together without any clarity whether the
claims made rely on canonical collusion theory or in the issues arising from
coordination activities. In this section I attempt to sort through these is-
sues and explain why simple intuitions might not be enough to deal with the
�coordination activities�in the assessment of coordinated e¤ects of mergers.

3.1 Renegotiation

The �rst issue to consider is an inconsistency in the theory itself as presented.
We discussed that in many circumstances, in particular asymmetric models,
equilibrium value sets are not nested so that comparative statics has to rely
on some selection device like a bargaining solution over the equilibrium value
set. However, this immediately raises the question why negotiation can only
take place at the beginning of time. For example, after a deviation �rms may
realize that a punishment phase can be very costly and try to renegotiate to
a better outcome for all parties involved. It is immediately clear that any
such renegotiation would limit the degree to which punishments could be
imposed.
There is, of course, a great deal of theoretical literature on renegotiation

in in�nitely repeated games (see Farrell and Maskin, others). The literature
in this vein starts from some candidate equilibrium value set and excludes
punishments for which the payers would have incentives to renegotiate to
some Pareto superior point in this set. �Renegotiationproof� equilibria es-
sentially require that �punishments�are selected from the Pareto frontier of
the equilibrium value set. To achieve the greatest punishments, the deviating
�rm should be punished with its least favorable point on the Pareto frontier
of the equilibrium value set. Indeed, if we restrict strategies to be symmetric
in symmetric models no renegotiation proof equilibrium exists except for the
in�nite repetition of the one shot equilibrium.
This approach to renegotiation in in�nitely repeated games does is not

only fairly intractable for applied work it also has questionable approach to
renegotiation. Essentially, it allows �rms to renegotiate to equilibria that
can only be sustained by punishments that �rms know they will renegotiate
away from in the future. But that means renegotiation outcomes depend on
non-credible threats, not a desirable feature for a theory of collusion with
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renegotiation. Pearce (1987??) worked out a more satisfactory theory of
renegotiation in which this is excluded. Essentially, it is imposed that any
credible punishment cannot rely on future punishments that are more severe
than itself. Hence, Nash reversion would be a credible punishment. However,
Pearce shows that renegotiation always leads to a punishment less severe
than Nash reversion. Indeed, he shows that the whole equilibrium set for
symmetric equilibria converges to the monopoly outcome as the discount
factor goes to 1. Abreu, Pearce, and Stacchetti (199?) have shown that
generally such a theory will lead to asymmetric punishments. These authors
provide a framework on the basis of which one can assess how much an
analysis of renegotiation would add to our understanding of collusion.
The basic question to ask is how robust the theoretical conclusions drawn

from the standard literature are when we allow for the more realistic assump-
tion of renegotiation. Note �rst, that the incentive constraint for the highest
sustainable collusive prices will not be a¤ected directly. The di¤erence is that
the incentive constraint for punishment prices is replaced by a renegotiation
condition. This condition will mean that the value of the continuation game
in the most severe punishment equilibrium is very di¤erent from that in the
standard theory.
It appears that qualitatively this will matter very little when we analyze

asymmetries between �rms. Again �rms with the most extreme incentives
will be the ones that most constrain outcomes. But there is also some hope
that in general the comparative statics of collusion will remain robustly as
in the standard theory. Recall that many results in collusion theory can be
derived robustly because the change of punishment at an optimal punishment
equilibrium is of smaller order than the changes in the incentives to collude
on the Pareto frontier of the equilibrium value set. The results from equilibria
when punishments are generated from Nash reversion are not robust precisely
because this is not true for Nash reversion. (see Kühn and Rimler 2005).
Generally, average pro�ts in a punishment equilibrium are given by the short
run best response to the prices set in the punishment equilibrium. With
Nash punishments this is trivially the Nash price and at that price the �rm
obtains strictly positive pro�ts in every period. Every change in the market
circumstances will have a �rst order e¤ect on punishment pro�ts. In contrast,
for optimal punishments, the penalties for deviation are front loaded. There
is a very low price set for a short time before high prices are resumed. But
then short run best responses to punishment prices are kept much closer to
marginal cost than under Nash punishments, which means that the marginal
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e¤ect on pro�ts from a change in market circumstances will be lower. The
hope for robust comparative statics for renegotiation proof equilibria comes
from the fact that optimal renegotiationproof equilibria will still have front
loaded punishments.

3.2 Bargaining Ine¢ ciencies

Many arguments made in the policy literature on why collusion might not
work arise from claims that �rms have di¢ culties to come to an agreement
and that we can predict how di¢ cult this is. Indeed, in many of these
discussions (see Dick 2002) there is an implicit claim that certain industry
characteristics will prevent �rms from reaching the Pareto frontier of the
equilibrium value set. For example Dick (2002) writes:

�...,there is a tendency for it to be harder to reach and sustain
a consensus on price, outputs, or market allocations the larger is
the number of suppliers who must be brought together�

This quote points to the traditional argument that con�icts of interest
would make bargaining harder and that increasing the number of bargainers
will increase con�icts of interest. Why should that be true in theory? Ba-
sic bargaining theory under symmetric information predicts that players will
achieve a point on the Pareto frontier of the bargaining set (which is here
the equilibrium value set). Afterall, if there is a Pareto superior outcome,
�rms should continue bargaining. In models with sequential o¤ers we will
therefore always see agreement on the Pareto frontier (see Rubinstein 19??).
Games with simultaneous o¤ers have a plethora of e¢ cient equilibria but
also ine¢ cient mixed strategy equilibria. In an extremely simple coordina-
tion game with con�ict of interest Farrell (1987) looked only at the unique
symmetric mixed strategy equilibrium and showed that con�ict of interest
will delay agreement because bargainers become tougher. More importantly,
he demonstrated that there was a positive probability of disagreement even
in the limit as bargaining could continue forever. While nicely intuitive these
results depend on a very simple model, where the result is achieved through
speci�c equilibrium selection. It relies on an assumed potential ine¢ ciency
of simultaneous move bargaining.
More satisfactory models of bargaining that can lead to the breakdown

of bargaining and ine¢ cient outcomes arise when there are asymmetries in
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information. This means that �rms must be uncertain about their rivals�cost
and demand information. Of course such cost asymmetry a¤ects both the set
of sustainable collusive strategies and the bargaining. Indeed, the two cannot
be nicely separated anymore. This is a complex theoretical problem that no
one has solved. Intuition from standard bargaining models with asymmetric
information suggests that ine¢ ciencies only arise if it is uncertain whether
there are gains from trade between the parties. This means that one of the
parties must �nd it likely enough that it makes higher pro�ts when there is no
agreement. Such models would therefore be likely to predict that realizations
of costs that are fairly extreme would lead to bargaining breakdown. Indeed,
we should tend to see breakdown in negotiations when �rms have made a
product or cost improvement that they cannot demonstrate to the competi-
tors. Note that this is very di¤erent from the predictions of the standard
collusion model. There extreme unobserved cost realizations may lead to
deviations from the collusive agreement, potentially followed by a price war.
If there are bargaining ine¢ ciencies we should see temporary asymmetries
lead to bargaining break down.5

Note that the reference to bargaining theory does limit the ways in which
arguments about bargaining ine¢ ciencies can be reasonably made. For ex-
ample, it is sometimes argued that it is more di¢ cult to come to an agreement
about collusion in di¤erentiated goods industries because �rms are uncertain
about how closely goods are substitutable. That by itself should not prevent
an e¢ cient bargain. Only private information about substitutability, i.e.
problems of asymmetric information, would generate ine¢ cient bargaining
outcomes.
But the most important question is whether changes from a merger in

the bargaining ine¢ ciencies among colluding �rms can be systematically pre-
dicted and used for policy recommendations. Dick (2002) simply argues that
with more �rms such bargaining ine¢ ciencies are more likely. At least to

5There are other ways in which departures from simple bargainig models permit the
breakdown of agreement or the selection of ine¢ cient outcomes in equilibrium. For ex-
ample, Anderlini and Felli (2001) show in a simple alternating o¤er bargaining game that
transaction costs will often preclude the existence of e¢ cient outcomes. Essentially, they
point out that there is a hold up problem in alternating o¤er bargaining games with trans-
action costs. Once the transaction costs are paid the proposer does not have to make a
proposal that covers the transaction costs of the responder.This theory has little bite when
the transaction costs are small relative to the potential gain and its relevance to collusion
is then unclear.
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my knowledge, there is little theoretical research that would back up such
a claim. It is quite conceivable that under bargaining with asymmetric in-
formation the merger of two independent bargaining entities to a single one
would increase the problems of asymmetric information and thus increase the
scope for ine¢ ciencies in the bargaining process. Furthermore, even if the
claim were true it is not clear that the impact of a merger on the ine¢ cien-
cies in a bargaining game between �rms would necessarily be large. Suppose
adding one �rm to the bargain would signi�cantly increase the probability of
no agreement being reached. Then a subset of �rms should always be able to
exclude one �rm from the collusive bargain and obtain a higher probability
of achieving agreement. If the number of �rms are relatively large the loss
from excluding a �rm with 1=n share in the productive assets in the market
will have fairly small e¤ect on the collusive outcome that can be achieved.
While a merger might allow complete collusion to be achieved among the
larger group, the e¤ect on collusion will then be small. These considerations
show that it is highly problematic to build policy on propositions for which
have not been derived from established theoretical work.

3.3 Complexity

Without any doubt complexity is an important issue in the theory of collusion
that the theoretical literature has not successfully incorporated in the analy-
sis. This starts with the complexity of collusive strategies themselves that
have to be formulated for in�nite horizon markets. However, the literature
on in�nitely repeated games has taught us that optimal collusive rules are
surprisingly simple (see Abreu, Pearce, Stacchetti 1990). Furthermore, they
do not necessarily require conditioning on the precise actions of competitors,
but on the monitoring of aggregate variables and simple categorizations of
what public signals should be interpreted as resulting from deviations by
some competitor. Given that aggregate information does extremely well in
sustaining simple collusive rules it is not very plausible that mergers would
ever reduce the complexity of formulating the collusive rules in an industry.
This does not mean that complexity does not matter for collusion. For exam-
ple, in markets with signi�cant uncertainty, state contingent collusive rules
would be most e¢ cient but complexity may make it impossible to achieve
such state contingencies in the collusive agreement.
Most of the arguments supporting the claim that complexity limits collu-

sion therefore, quite naturally, focus on the ability to achieve an agreement
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and monitor it, not the incentive to comply with an agreement. One typical
argument, found in Scherer and Ross (1990), is that product heterogeneity
will generate complexity that makes it di¢ cult to come to an agreement.
Even if we take this claim at face value, coordinated e¤ects of mergers could
only arise if complexity is reduced as a result of the merger. Is that plau-
sible? Take as an example the model of Kühn (2004) in which �rms are
characterized by their product lines. A merger combines the product lines of
two formerly independent �rms, but the merger does not change the number
of products. Agreement still has to be achieved over the same number of
di¤erentiated products, making it implausible that complexity has actually
changed. The example shows how important it is to have a clear measure
of complexity to assess any claim about the link between a merger and the
degree of complexity of collusive contracting problem.
A related claim is that collusion on multiple dimension is much more

complex and as a result collusion is harder to sustain. For example, in New
York vs. Kraft General Foods the court observed that manufacturers in the
ready-to-eat breakfast cereal industry compete on price, quality, product
innovation, promotions and advertising and argued �for collusion to be suc-
cessful it would have to control most or all of these forms of competition�.
Together with strong product heterogeneity the court thought this meant
that anticompetitive coordinated e¤ects were unlikely. The court may be
right that complexity in this case makes it di¢ cult to collude on all di-
mensions of interaction. However, the problem with its argument is that
welfare reducing collusion does not require �rms to collude on all dimensions
on which they interact. As an example take a market in which �rms com-
pete in prices and demand shifting (but completely dissipative) advertising.
Suppose it is too complex to reach agreement in both variables but that
agreement in prices can be reached. Since advertising incentives are greater
with higher margins advertising will go up with the collusive agreement on
prices. This is socially worse than complete collusion. In collusion the same
prices would be obtained, but the �rms would agree on making no advertis-
ing expenditures. Hence, collusion on only one dimension is socially worse in
this example.6 While complexity may well have an impact on the collusive
agreement achieved in a market with multidimensional interaction, the policy

6This is in fact a general argument about multidimensional competition. Advertising
has in fact highly persistent e¤ects. It appears that persistence reduces the ability to
collude. This makes it highly plausible that optimal collusive agreements may generate
collusion in the price dimension but not in the advertising dimension.

24



conclusion that complexity makes collusion unsustainable is simply wrong.
Complexity of this kind cannot exclude the existence of coordinated e¤ects
of mergers.
Arguments on complexity are hard to make operational because complex-

ity and its degree will remain di¢ cult to de�ne in the �rst place. However,
beyond this fundamental problems our discussion here shows that complex-
ity may not be a¤ected by mergers even where collusion is a¤ected. Second,
there are potentially ways to structure collusive agreements that greatly mit-
igate the potential e¤ects of complexity on collusive agreements.

3.4 Incomplete Contracts

One of the potential e¤ects of complexity is that collusive contracts may
become incomplete. Indeed, it appears as if collusive agreements are often
incomplete and responses to shocks in the environment are not agreed upon.
This may in fact be of less consequence to ability to collude than one may
think. For example, �rms may not be able to fully specify how they should
react to future demand shocks. However, contracts can be completed by
a rule that requires �rms to come to an explicit understanding about ad-
justments once the shock has been realized. Simple rules about how such
negotiations should work and how �rms have to be compensated for past
adverse realizations may be su¢ cient to achieve something that looks like a
complete collusive contract.
The only thing of importance that is introduced by contractual incom-

pleteness is that it requires �rms to meet regularly to negotiate over contin-
gencies that had not previously been considered. In such a world renegoti-
ation then helps in increasing the pro�ts from a collusive agreement. This
means that any arguments that rely on di¢ culties for collusion because col-
lusive agreements would always have to be incomplete will not be su¢ cient
to exclude the possibility of coordinated e¤ects.

3.5 Tacit Collusion

One of the most di¢ cult problems for the application of coordinated e¤ects
analysis in merger cases is tacit collusion. Traditionally, economists have not
seen any di¤erence between explicit collusion and implicit collusion since the
incentive constraints describing the sustainable outcomes under collusion do
not depend on whether coordination is achieved through explicit or implicit
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means. However, we know that in the absence of communication (i.e. in
the absence of explicit bargaining over outcomes) coordination games are
often ine¢ ciently resolved (see Van Huyck, Battalio and Beil 1990 and the
discussion of its implication for communication in collusion in Kühn 2001).
As experiments show, considerations of risk dominance will often mean that
very ine¢ cient outcomes from the point of view of the �rms will be selected.
The reason is that gambling on others to attempt to play a collusive strategy
risks loosing a lot of money if the reasoning of others is di¤erent. Setting
lower prices will guarantee positive sales revenues in a much larger set of
circumstances. In the absence of explicit negotiation there is therefore no
reason to expect that �rms play an equilibrium on the Pareto frontier of the
value set. Unfortunately, we have currently no theoretical analysis that would
help us to predict what �rms would play in the absence of communication
opportunities when they are concerned about strategic risk. This means that
the predictions we obtain from the analysis in the framework of canonical
collusion theory may not be of any relevance at all in the context of tacit
collusion.
This state of the theory is particularly problematic when considering the

coordinated e¤ects of mergers. While explicit collusion involving the ne-
gotiation over strategies is explicitly prosecuted under antitrust laws, most
countries would not penalize collusion that occurs spontaneously and in the
absence of communication. An important reason to analyze coordinated ef-
fects in mergers is to deal with the potential for tacit collusion in the absence
of other instruments. However, it is precisely for this set of cases, for which
it is most questionable that the theoretical analyses in the literature are
relevant.

4 Empirical Regularities on Collusion and Co-
ordinated E¤ects

In this section we discuss to what extent the insights into the incentives
for collusion are bourne out empirically. There are two issues to consider.
First the empirical literature helps us to assess which factors undermining
or facilitating collusion may be of particular importance. This can help
us to further identify the market characteristics that would make collusion
very unlikely and, as a consequence, coordinated e¤ects of mergers small.
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The second, and more important issue, is to ask whether we do observe
coordinated e¤ects from horizontal mergers and whether they are large or
small.

4.1 Cross-sectional Investigations of Factors Facilitat-
ing Collusion

4.1.1 Methodological Issues

The cross-sectional studies of collusion have recently been surveyed by Leven-
stein and Suslow (2002). There are a number of fundamental methodological
problems in this literature. First, measuring cartel success cross-sectionally
is di¢ cult. Only few studies have attempted to measure pro�ts and or esti-
mated Lerner indices (see Eckbo 1976 and Gri¢ n 1989). Other studies rely
generally on cartel duration (see Posner 1970, Suslow 1991, and Dick 1996).
The idea is that the period until cartel breakdown gives an indication about
the factors that facilitate or hinder collusion. One problem of these studies
comes from the de�nition of what exactly cartel breakdown is. For example,
a period of lower prices is not necessarily an indication that the cartel has
broken down. Similarly, a lack of formal cartel structure may be consistent
with an e¤ective continuation of a cartel. There is considerable informal
evidence that the existence of formal cartel structures can predertmined be-
havior when such structures are abandoned. But more fundamentally there is
an issue of how to interpret the estimated impact of industry characteristics
on cartel duration. Is it actually reasonable to think that the factors that in
theory make cartels more di¢ cult to sustain will lead to shorter cartel du-
ration? To see the problem with this approach, note that for given industry
characteristics it is unclear why a cartel that breaks down in year 5 should
not have broken down in year one. Or seen di¤erently: when collusion is hard
to sustain we should not see the cartel in the �rst place. Even if we accept
this approach as in principal reasonable there is a further problem. Collusion
also gets easier to sustain (in most models) when �rms collude on a smaller
mark up. If the ease of collusion directly maps into cartel duration then �rms
have a trade-o¤ between aiming for high mark up and low duration cartels
and aiming for low mark up /long duration cartels.
An alternative to duration analysis is to look at the types of changes in

the market environment that precipitated the end of the cartel. This can tell
us something about the type of characteristics that make continued collu-
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sion di¢ cult. This would mean that one estimates the probability of cartel
breakdown in the next period conditional on current market characteristics.
The question asked would not be what characteristics mean that duration
is lower. It would be: changes in which characteristics precipitate break-
down of collusion. This approach would focus on the impact of changes in
the environment to identify the variables that impact the ability to collude.
Duration analysis instead focuses on persistent features of the industry to
predict whether the duration of collusion is long or short. While I am not
aware of papers that follow this alternative approach to making inferences
about factors facilitating collusion, case studies of collusion as reported by
Levenstein and Suslow (2002) have precisely this �avor.7 They may poten-
tially provide clearer insights into the main factors a¤ecting collusion than
duration analysis.
A second problem of a large subset of the studies is that they heavily on

data about DOJ enforcement actions against cartels (see Posner 1970, Hay
and Kelley 1974, Asch and Seneca 1975, and Fraas and Greer 1977). Cartels
are included in the data set if there has been a DOJ enforcement action.
This can lead to important sample selection bias in two di¤erent directions.
First, if some market characteristics make it easier to detect collusion, these
characteristics will be overrepresented in the sample. Second, if investigation
decisions condition on economic criteria about the likelihood of collusion,
enforcement e¤ort would be concentrated on industries in which collusion is
more likely. Cartels with characteristics that are thought to make collusion
unlikely will therefore be less scrutinized and underrepresented in enforce-
ment actions. Some of the literature has avoided these problems by studying
legal international cartels. The cleanest data set for these purposes is that
of Dick (1996) who has analyzed legal cartels under the Webb-Pommerene
Export Trade Act. Such cartels could freely be formed but cartel agreements
could not be enforced in court. Work by Suslow (1991) on international
commodity cartels and by Jacquemin, Nambu, and Dewez (1981) also avoid
the selection bias discussed, but su¤er the problem that cartel enforcement
is often assisted by governments so that the standard analysis of collusion
facilitating market characteristics might not apply.

7There are studies that look at the causes of break down. However, they do not look at
changes in variables that are generally considered to have an impact on colusion. Instead
they look at categories like �cheating and disagreement�, �external shock�, �entry and
substitution�, etc. (see Levenstein and Suslow 2002).
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4.1.2 The Main Regularities

Despite the potential methodological problems the studies document a num-
ber of important results for the analysis of coordinated e¤ects of mergers.

1. Heterogeneity between colluding �rms is a robust and major obstacle to
collusion

In the studies that look at cartel pro�tability as the measure of suc-
cess heterogeneity between �rms is a main explanatory variable. Eckbo
(1976) �nds that successful cartels tend to consist of �rms with similar
costs while Gri¢ n (1989) �nds that cartels made up of a small num-
ber of similar sized �rms tend to raise price. Surprisingly, duration
studies do not look a heterogeneity between �rms. However, the case
examples these papers give for the breakdown of cartel arrangements
further supports the crucial role of heterogeneity. For example, Dick
(1996) reports that the Potash Export Association broke down because
of con�icts of interest between producers with Canadian and without
Canadian deposits. The explanation for this con�ict reveals how the
problems arise because the incentives of �rms start to di¤er: �In view
of their plentiful new supply, certain �rms began to chafe at the quo-
tas assigned to them�. This is the typical kind of heterogeneity in the
assets owned that the theoretical work would associate with di¢ cul-
ties for collusion. A closer look at the work by Eckbo (1976), Gri¢ n
(1989), and Suslow (1991) on the causes for cartel breakdowns reveals
that behind their categories of �cheating and disagreement�and �ex-
ternal shock�we often see a change in heterogeneity that drives the
cartel breakdown. Indeed, a more systematic look at heterogeneity
may reveal that many di¤erent categories that are routinely studied
come down to some form of heterogeneity in the incentives to comply
with a cartel rule. Other case study work also supports that view. For
example, Alexander (1997) has shown with a case study on the pasta in-
dustry in the 1930s that under the National Recovery Administration
heterogeneity in cost structure led to the breakdown of cooperation.
This relationship between heterogeneity and collusion can p;robably
be considered one of the most established in the empirical literature.

2. Monitoring and Demand Uncertainty

Case studies also suggest that cartels fail because of monitoring prob-
lems. This �ts well with the formal econometric results by Dick (1996)

29



and Suslow (1991) that �nd that demand uncertainty strongly under-
mines cartel duration. Indeed, Suslow �nds that �demand uncertainty
is the most important single variable in explaining cartel contract du-
ration�. Again this is supportive of the theory in considering the mon-
itoring environment as critical for successful collusion.

However, Levenstein and Suslow (2002) document contradicting evi-
dence between studies in the measured impact of unanticipated demand
shocks. If imperfect monitoring models predict collusive behavior well,
unanticipated demand shocks should trigger the break down of col-
lusion. Suslow (1991) obtains this result in her data. However, Dick
(1996) obtains a result that unanticipated demand shocks have insignif-
icant e¤ects. A closer look reveals that this result is fully consistent
with collusion theories under imperfect monitoring. The theory re-
lates to unanticipated shocks in industry speci�c demands. With such
shocks �rms cannot distinguish perfectly between deviations from col-
lusion and low demand realizations. However, Dick uses unanticipated
data on the business cycle of the aggregate economy. If �rms have low
demand in an industry because everybody has low demand that makes
it unlikely that the low demand realization comes from an industry
speci�c shock and therefore should not trigger breakdown of collusion.
Dick�s result is therefore perfectly consistent with the applicability of
imperfect monitoring models of collusion.

Imperfect observability and high demand uncertainty can therefore
safely be considered to be criteria that would make the existence of
coordinated e¤ects of mergers unlikely. Note, however, that these re-
sults can give us no indication whether a merger could signi�cantly
facilitate the monitoring problem.

3. The Market Share of the Cartel

If the cartel has large market share in the total market Eckbo (1976)
�nds his measure of cartel success increased. Similarly Dick (1996),
Marquez (1994) and Suslow (1991) �nd that it signi�cantly increases
cartel duration. While a robust �nding this seems to be of less relevance
for the analysis of coordinated e¤ects of mergers. The question that
remains open is what exactly causes an industry con�guration in which
a small subset of �rms colludes leaving the rest of the industry outside
the cartel. Kühn (2004) suggests that e¤ective collusion will only occur
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between relatively homogeneous �rms, so that small market share of
the cartel may simply be a re�ection of the underlying heterogeneity
of the �rms. If that were the case the analysis of coordinated e¤ects of
mergers would have to focus on the change in heterogeneity due to the
merger.

4. Anticipated demand changes

Dick (1996) demonstrates how well collusion theory predicts the im-
pact of anticipated demand changes as in Haltiwanger and Harrington
(1990). He shows that in his sample cartels were more likely to break
down at anticipated downturns in demand. This contradicts the stan-
dard practitioner�s wisdom that there is more danger of collusion in
downturns, but accords with the theory that predicts that declining
demand makes collusion more di¢ cult.

5. Barriers to Entry

One of the most important features of the market appears to be how
easy market entry is. Collusion seems to break down quickly when
entry is easy (see Eckbo 1974 or Gri¢ n 1989). This is a result that
is not necessarily implied by collusion theory. In theory �rms could
agree to respond to entry extremely aggressively so that entry barriers
under optimal collusion with entry will be endogenous to collusion (see
reference). Entry would be an important criterion to assess the scope
for coordinated e¤ects. However, the literature only shows that break-
down of collusion follows entry. It does not show when entry is likely
to occur.

6. The number of �rms

There is signi�cant con�ict between studies as to the impact of the
number of �rms on the duration of collusion. This is one of the vari-
ables where it matters that many studies focus on cartel interventions.
Posner (1970) suggested that his sample contained a relatively large
number of cartels with many members simply because detection of
large cartels is easier. He used this to explain why he might obtain
longer cartel duration for markets with a larger number of �rms. On
the other hand, Dick (1996) does not have this problem and obtains
the same result in his data set on Webb-Pommerene cartels. Such a
result may appear at �rst sight strange especially in the light of the
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cartel destabilizing role of entry. However, the theoretical consider-
ations of markets with homogeneous goods and capacity constraints
discussed above shows that both results can be perfectly consistent.
The con�icting results on the number of �rms (Suslow obtains a nega-
tive relationship between duration and number of �rms) does underline
the theoretical point that counting the number of �rms in an industry
gives little information about collusion and that there should not be a
presumption for coordinated e¤ects simply because one �rm disappears
from the industry as a result of the merger.

4.2 Direct Tests of Coordinated E¤ects of Mergers

There is almost no research that has investigated the impact of mergers on
coordinated e¤ects. The only exception to my knowledge is Ganslandt and
Norbäck (2004). These authors study mergers in the Swedish retail market
for gasoline during the period of 1986-2002. In this period there were several
mergers and restructurings in the industry that signi�cantly changed con-
centration. The authors estimate aggregate demand for gasoline in Sweden.
Marginal costs are approximated by wholesale gasoline prices plus taxes.
This allows the authors to calculate the average Lerner index. By standard
arguments multiplying the Lerner index by the estimated market demand
elasticity generates measure for the average behavior in the market. This
can generally be expressed as a parameter that depends on behavior and the
Her�ndahl index. The authors then estimate the dependence of the behav-
ioral parameter on concentration in the market, namely the Her�ndahl index.
The idea is that most of the variation in the Her�ndahl index comes from
mergers and restructurings so that this will identify the impact of mergers
on coordinated e¤ects.
The authors �nd no e¤ect of the Her�ndahl index on the behavioral pa-

rameter. Theoretically that may not be surprising for two reasons. First, the
numerical results of Kühn (2004) show that under coordinated e¤ects price
changes from relatively large asset reallocations may be extremely small.
Then it becomes very di¢ cult to detect any such e¤ect in the data. Secondly,
the Her�ndahl index will be not only increase with greater concentration but
also when market share dispersion is greater. According to the theoretical
work by Compte et al (2002) and Kühn (2004) market share dispersion is,
however, the main factor that will lead to di¢ culties for collusion. If there
is no systematic e¤ect of the Her�ndahl index this will not imply that co-
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ordinated e¤ects of mergers are absent (see Kühn 2002 for a discussion).
However, the general approach could be adopted to estimate the impact of
mergers in a way more consistent with theory since one could investigate the
dependence of behavioral parameters on other variables.
Other work on �coordinated e¤ects�has not directly analyzed mergers.

Nevo (2001) and Slade (2004) have proposed a decomposition of the Lerner
index to study coordinated e¤ects in di¤erentiated goods markets. As in the
paper by Ganslandt and Norbäck (2004) they take an observable measure
of marginal cost to calculate the Lerner index from data. Given demand
elasticity estimates and marginal costs one can numerically calculate the
non-collusive Nash equilibrium for the market and compare the hypothetical
Lerner index from that exercise to the actual Lerner index obtained. The
di¤erence would be labeled the coordinated e¤ect of the merger. Both Nevo
(2001) for the American breakfast cereal industry and Slade (2004) for UK
brewing �nd very small estimates for coordinated e¤ects in this sense. Slade
goes somewhat further by suggesting to estimate how the di¤erence between
the realized Lerner index and Lerner index of the one shot Nash equilibrium
can be explained. This could be used to estimate the impact of mergers on
excess of the Lerner index over the Nash equilibrium benchmark. Thus the
methods can be adapted to directly estimate coordinated e¤ects of mergers
in di¤erentiated goods industries.
However, these approaches all have a signi�cant problem in relying on

cost data that might not be valid representations of marginal cost. For
example, Slade obtains for some of her estimations that the realized Lerner
index is smaller than the Bertrand-Nash benchmark. This may come from
misspeci�cation of demand, as is argued in the paper, but it can also be
generated from excessively high marginal cost measures. For example, Slade�s
marginal cost measure includes a per unit advertising cost, which may well
re�ect �xed costs. The evidence of the relevance of coordinated e¤ects from
mergers is therefore still weak and awaits further research.

5 Policy Approaches to Coordinated E¤ects

The policy approach to coordinated e¤ects has dramatically changed over
time both in Europe and in the US. Europe has only recently looked at co-
ordinated e¤ects of mergers starting with the Kali and Salz decision and the
framework for coordinated e¤ects was only clari�ed recently in the judge-
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ment of the Court of First Instance. This decision showed that a systematic
approach consistent with the theory of collusion had not been applied. US
policy was believed to have always been concerned about coordinated e¤ects.
This was thought to be re�ected in the use of the Her�ndahl index in the
merger guidelines. Today it is clear that the Her�ndahl is a poor measure of
coordinated e¤ects since it implicitly considers asymmetric market structures
to be less desirable. The US has recently had a thorough rethink of their
practices to evaluate coordinated e¤ects (see Kolasky 2001, and Dick 2002).
In this section I review a number of approaches that have been adopted
over time. I will put particular emphasis on the robustness of each of the
approaches.

5.1 The Checklist Approach

The simplest approach to coordinated e¤ects is to simply ask the question
whether collusion is easy or di¢ cult in a market. This can in principle be
determined from the literature on collusion. One can then check o¤ whether
collusion enhancing features or collusion inhibiting features are present in the
market. This approach has several disadvantages. First, it does not focus on
the change induced by the merger. In this sense the approach assumes that
coordinated e¤ects are present when a market otherwise has characteristics
that make collusion likely. Such an approach would be reasonable if the
elimination of a �rm would always increase the scope for collusion. However,
the theory has shown that this is not the case. For this reason such checklist
criteria can mainly be used to determine circumstances in which collusion will
be unlikely enough to create a presumption that coordinated e¤ects cannot
be of importance.
A second problem with checklist approaches is that the checklist criteria

are hard to quantify. For example, how do we assess how �transparent�a
market is? Is there some cuto¤ at which collusion gets very likely? How
are di¤erent checklist criteria weighted? These problems will lead to a lot
of discretion in the use of such criteria so that the particular intuition of
the person assessing the merger becomes decisive and not some objective
criterion. However, some improvement can be made by recognizing that not
all checklist criteria should have equal weight. Most importantly, checklist
criteria should have more weight when criterion is known to be relatively
robust theoretically and has credible empirical support. As we have seen
this is not the case for arguments about market homogeneity for example.
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Similarly, the often used criterion that collusion is more likely in declining
markets contradicts the theory and is not con�rmed by careful empirical
study (see Dick 1996). On the other hand arguments about monitoring,
demand uncertainty, and market asymmetries have been carefully studied,
are robust, and strongly con�rmed by empirical evidence. Only those should
be relevant criteria for a checklist assessment that could be used as a �rst
�lter in coordinated e¤ects analysis.

5.2 Mavericks and other ad hoc empirical tests

[to be added]

5.3 Discretionary assessment of changes to the incen-
tives to collude

The US review of the analysis of coordinated e¤ects has made great progress
by focusing the analysis much more on what changes in collusive incentives
due to a merger see Dick (2002) and Kolasky (2002). The problem with the
approach taken by this review is that it is often inspired only by empiri-
cal results and antitrust experience and little by theoretical considerations.
For example, asymmetries between �rms have rightly been put at the fore-
front of coordinated e¤ects analysis. But there are two problems. First,
it is suggested to separately analyze the reduction in the number of �rms
as an anticompetitive e¤ect and a potential increase in asymmetries as a
countervailing e¤ect. As has been shown by the theory on the subject such
a separation is not sensible. Second, there is the question of what type of
change asymmetries should be considered. In unilateral e¤ects analysis there
is a healthy tradition to separate the impact of asset transfers from the assess-
ment of potential e¢ ciencies generated by a merger. There is a danger that
such a separation may be undermined in coordinated e¤ects analysis. For
example it is reasonable to look at the impact of the capacity consolidation
between two �rms holding all other e¢ ciency aspects constant. Or one can
analyze the consolidation of product lines and look at the changes in asym-
metries between �rm incentives that this induces. But currently US practice
goes beyond that. For example, in US vs. Premdor and Masonite it was
argued that pre merger �rms had di¤ering cost structures because some were
vertically integrated and others not. The competitive impact statement in
the case claimed that vertical integration implied that cost structures would

35



become more aligned. This in itself already makes assumptions about the
e¢ ciency e¤ects of the merger, which will be highly speculative.
Other changes of incentives for collusion that Dick (2002) has suggested to

use for coordinated e¤ects analysis and that have been used in US cases have
much less basis in theory and it is hard to see how the claims can be empiri-
cally supported. For example, it is suggested hat mergers increase the trans-
parency in markets and thus facilitate collusion. Again Premdor/Masonite is
given as a leading example. As we have discussed earlier it is unclear whether
this is the case or can be robustly argued. The use of this claim is based
solely on the intuition of those making the claim but little theoretical or em-
pirical support. There are also worrying tendencies in US practice to abuse
arguments on complexity. In the New York vs. Kraft General Foods case
mentioned earlier multidimensional competition was treated as an impedi-
ment to collusion even though theory would suggest that partial collusion
would be an alternative for �rms. Indeed, as we have discussed, the adverse
e¤ects of such partial collusion may be even greater than those of complete
collusion.
The problem that US practice currently has is that arguments based

on the incentives to comply with collusive agreements and the problem of
reaching agreement are not carefully separated in the arguments being made.
As a result there is a lack of distinction between the former, for which we have
solid theoretical frameworks, and the latter which are much vaguer. Indeed,
arguments based on the ability to achieve agreement also do not have solid
empirical footing since the evidence on collusion does not help to distinguish
wether cartel break downs are triggered by the inability to achieve agreement
or by incentive conditions for sustaining collusion. A reasonable policy has
to acknowledge that arguments based on collusion incentives have a much
stronger basis in economics.
Finally, The approach lacks a clear set of empirical tests that would con-

vince us that speci�c arguments about the changes in collusion incentives
induced by a merger are credible and of signi�cant size. This opens up an
enormous degree of discretion for those scrutinizing a merger and the scope
for plausible but incorrect arguments winning out in merger control. In such
a situation it is preferable to concentrate on a set of robust criteria and a
stronger rules based approach to avoid speculative reasoning to dominate
merger decisions.
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5.4 A System of Negative Tests and Selective Positive
Criteria

In this section we consider a system of tests that would allow a crude policy
consistent with our current knowledge of the economics of coordinated e¤ects
that may have advantages of pure discretion at a point where we do not have
good empirical tests for evaluating coordinated e¤ects. As in many contexts
it is useful for policy towards joint dominance to develop both negative tests
(i.e. safe haven tests) and positive tests. A �rst step in a negative test would
be features of the market that would make collusion so unlikely, even after
a merger, that there should be a presumption that joint dominance cannot
arise after the merger. In a second step one can look at the impact on the
change in market structure and identify types of mergers that are unlikely to
have substantial impact on the possibility of collusion.
Positive test are much harder to establish. Appropriate empirical meth-

ods have not really been developed yet for a positive test. For this reason
any positive test would have to rely on benchmarks that would establish a
presumption that tacit coordination will be possible after the merger and
would require that the change induced by the merger should theoretically
have signi�cant impact on the ability to collude. Given that such a test will
be of a somewhat speculative nature, only very conservative benchmarks for
joint dominance appear warranted.

5.4.1 Potential Negative Tests

A negative test can be developed quite nicely along the lines of the de�nition
of collective dominance advanced in the CFI judgment. I structure this test
to start with criteria that are least demanding on the data needed to verify
the test.
First, there can be features of the market, which make the operation

of a collusive mechanism highly unlikely. One of such features are tight
capacity constraints. Then punishment mechanisms that would raise prices
above the competitive level (given the capacities) will simply not be feasible.
Similarly, Kühn (2001b) has shown that, with irreversible capacity decisions,
collusion in reducing capacity investments will not be feasible at all in an
important class of models. Again, this is the type of economic result that
makes collusion qualitatively so unlikely that �ndings of this nature should
lead to an automatic �nding that collective dominance cannot be present in
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the industry.
It is, however, important to note that not all results on the likelihood of

collusion in the literature can be considered of large enough order of magni-
tude a priori to make them useful in merger proceedings. For example, there
are often discussions whether demand is growing or declining. In economic
theory collusion under growing demand is easier, in competition practice the
opposite is asserted. But whatever the claim, there is no clear idea of how
strongly demand has to grow or to fall to make a real di¤erence. There is no
way to quantify the impact of demand growth on the likelihood of collusion
in any speci�c case. Such market characteristics are therefore not useful for
conclusions about joint dominance in merger proceedings.
Secondly, there is the issue of how easy it is to monitor the actions of

rivals in the market. Again this is something di¢ cult to quantify. However,
it appears possible to carefully document when many of the decisions are
essentially unobservable to rivals and when there is signi�cant uncertainty
in the market that limits inferences about behavior. Theory does state that
such market conditions very signi�cantly reduce the scope for collusion and
this is supported by evidence. But an analysis clearly has to go way beyond
the pure assertions of transparency that have been made in most collective
dominance cases. Indeed, as discussed earlier, the CFI very carefully tracked
how often rivals might see each others interactions with hotels, showing that
a careful analysis of market data can lead to a fairly convincing rejection of
market transparency.
Thirdly, there is the question whether the potentially collusive group can

at all signi�cantly increase prices. Here one should analyze by how much this
potentially collusive group would raise prices if they could perfectly collude.
This is just analogous to the price test for the merging �rms, when we ask
whether the merging �rms would have an incentive to raise prices by at least
5%. Below 5% can be considered as a safe haven in that context, for which
the potential price increase would not be considered signi�cant. In the joint
dominance test you would, however, want a somewhat higher safe haven
benchmark. The reason is that there exists no precise test to show how high
a degree of collusion can be reached in a particular market setting. However,
the incentive constraints on collusion will always make collusion to the joint
optimum less likely than if the �rms were a single entity. Furthermore, the
incentive constraints will tend to restrict optimal collusion to levels below
full collusion. We should, therefore, never expect a collusive group to fully
raise prices to the joint pro�t maximum. A safe haven benchmark would
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therefore have to be set above the 5% mark that we would use in single �rm
market power tests. As in other safe haven tests it will be a judgment call
where to set this benchmark. I would suggest at least 10%. At a minimum
this would establish a test that has some qualitative justi�cation and can be
anticipated by the parties in a merger.
Our discussion of the last point begs the question what should be consid-

ered the potential collusive group. For those purposes the recent theoretical
literature (Compte et al. 2002; Kühn 2004) is helpful. It has established that
�rms that are fairly similar have similar incentives to collude while �rms that
are di¤erent in terms of their assets will have a harder time to coordinate
behavior. A potential collusive group should therefore have members that
have su¢ ciently similar asset structure within the group but have fairly dif-
ferent asset structure from �rms outside the group. As explained in Kühn
(2001), it appears most appropriate to proxy the asset distributions between
�rms with their market share distributions. Then we would think of �rms
that are within 10% or 20% of each other sizes as �similar�, while they are
�dissimilar�if one �rm is, say, at least 50% larger than the other. One can
then de�ne groups of �rms as potentially collectively dominant if their mar-
ket shares are similar enough within the group and su¢ ciently larger in size
than �rms outside that group. Kühn (2001) discusses in detail why this pro-
cedure would best capture the qualitative results derived from the theory.
Intuitively, the justi�cation comes from a striking di¤erence in the e¤ects of
asset transactions between similar and di¤erent �rms under collusion theory
(see Kühn and Motta 2001). When �rms are su¢ ciently similar, the e¤ects
of asset transactions are best described by the predictions based on collusion
theory. For su¢ cient heterogeneity, the analysis predicts that all feasible
behavior will be close to short run best response behavior.
Following the same line of argument, the creation or strengthening of a

dominant position can also be rejected directly on the basis of an analy-
sis of the change in asset distributions induced by the merger. If a merger
makes the asymmetry between the largest and smallest �rm in the candidate
collectively dominant group of �rms larger, the work of Kühn and Motta
demonstrates that pro�ts for the colluding �rms would go down and even
prices may fall. This means that mergers that increase such asymmetries do
not create signi�cant additional market power and are generally not prof-
itable. This makes it very likely that such mergers are motivated by other
factors than anti-competitive e¤ects. It is then not appropriate to intervene
in such a merger. The increased asymmetry argument should therefore al-
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ways be accepted as a defense against the claim of creating or strengthening
a collective dominant position.

Potential Positive Tests While it is relatively easy to develop a battery
of safe haven tests that reject the assumption of collective dominance, it
is much harder to develop reliable positive tests that provide economically
reasonable evidence to conclude that collective dominance is strengthened or
created.
First of all, there are no market characteristics that we can check o¤

to guarantee that collusion in the market will occur. While we can exclude
collusion for theoretical reasons there is no way to assert that only collusion is
possible under certain circumstances. This makes valid negative and positive
tests very asymmetric in structure.
What we could do, combining existing empirical approaches to market

power and recent theoretical work on joint dominance, is a combination of
tests that assess the price increasing potential of the merger from collusion
and the likelihood that these can be realized given the actual asset transac-
tions involved in the merger.
First, we can use the same analysis as suggested for one of the negative

tests: measure the degree to which the �rms in the jointly collusive group
would increase their prices if they could fully collude. This gives the maximal
potential for anti-competitive e¤ects. Mergers should be blocked more readily
the larger that potential is. Currently there is no such evaluation at all.
Secondly, we need some test for the likelihood of collusion in the group

post merger. This is di¢ cult to achieve because this is a counterfactual that
cannot be directly inferred from pre-merger market behavior. Currently,
there is probably no other choice but to resort to some market share distri-
bution benchmark for which we regard the achievement of collusion highly
plausible. Given the speculative nature of such a benchmark this would nec-
essarily have to be conservative to avoid that private beliefs about market
power have undue e¤ects on merger decisions. It has been suggested that
for two-�rm dominance such a benchmark should not be below 60% market
share and a fairly symmetric distribution of market shares between the two
�rms. For larger potentially collectively dominant groups such market share
tests should be considerably tighter.
Finally, a systematic procedure could apply the basic theoretical �ndings

to assess the change in incentives to collude. To increase the incentives to
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collude one would have to �nd a signi�cant accretion of market share to
the collectively collusive group and/or an increase in the symmetry of the
market positions of the largest and smallest �rm in the collusive group after
the merger.
This seems to be a way of constructing a positive test based on the em-

pirical and theoretical work that currently exists. It is clearly not an entirely
satisfactory test, and we would hope that economic research would re�ne such
a testing procedure over time. However, the proposed positive test would im-
pose a signi�cant degree of discipline on the analysis of joint dominance.
It is probably also the case that currently any dominance test for more

than two �rms will have to rely on fairly speculative assertions about the
e¤ects of the merger. On the other hand, there is much more consensus that
in markets with two similarly sized large �rms, collusive (or parallel conduct)
should be considered fairly likely. For this reason it is probably prudent at the
current state of research to stick to two �rm dominance analysis in collective
dominance cases. Indeed, in most of the cases in which the Commission has
tried to expand the dominance concept to more �rms than two, its case would
have been a little more convincing had it attempted to establish two-�rm
dominance. Most cases that have come under the scrutiny of the Commission
would still require a joint dominance analysis �although in most of them joint
dominance would be dismissed based on the negative tests.

5.5 Simulating Coordinated E¤ects of Mergers

[to be completed]
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