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ABSTRACT

Efficiency Gains from Mergers

by Lars-Hendrik Röller, Johan Stennek and Frank Verboven

The purpose of this discussion paper is to contribute to the analysis of two questions.
Should a merger control system take into account efficiency gains from horizontal
mergers, and balance these gains against the anti-competitive effects of mergers? If so,
how should a system be designed to account for efficiency gains? The report is divided
into five separate parts. The discussion paper is based on a report to the European
Commission.

To help answer the two questions we start with an extensive review of the relevant
economic research, including both theoretical and empirical work. Next, we review the
current practice in seven O.E.C.D. jurisdictions. Finally, we propose a merger control
system, emphasising the central role of informational limitations.

Based on our conclusions from the empirical literature that efficiencies may need to be
assessed on a case-by-case basis, we construct an information-economising two-stage
decision framework for evaluating mergers. In a first stage, notified mergers are
assessed using routine tools with modest information requirements. Mergers that do not
pass the first stage test are subject to further investigation, including an efficiency
defence.



ZUSAMMENFASSUNG

Effizienzgewinne von Unternehmenszusammenschlüssen

Das Diskussionspapier leistet einen Beitrag zur Analyse von zwei wettbewerbspoli-
tischen Fragen: Sollen im Rahmen der Fusionskontrolle Effizienzgewinne horizontaler
Zusammenschlüsse berücksichtigt und den wettbewerbsbeschränkenden Wirkungen
gegenübergestellt werden? Und, falls ja, wie sollten diese Effizienzgewinne im
Kontrollprozess berücksichtigt werden? Grundlage für das Diskussionspapier ist ein
Gutachten, das für die Europäische Kommission erstellt wurde.

Die Untersuchung beginnt mit einer ausführlichen Darstellung der relevanten ökono-
mischen Forschung. Dabei werden sowohl theoretische als auch empirische Arbeiten
berücksichtigt. Anschließend wird die gegenwärtige Praxis der Fusionskontrolle in
sieben OECD-Ländern erörtert. Auf Basis der gewonnenen Erkenntnisse wird
schließlich ein Verfahren für die Analyse von Unternehmenszusammenschlüssen
vorgeschlagen.

Das vorgeschlagene Verfahren greift die empirische Erkenntnis auf, daß Effizienz-
gewinne nicht generell aber fallweise von Bedeutung sein können. Es wird ein zwei-
stufiger Entscheidungsprozess entwickelt, um einerseits die Informationskosten gering
zu halten und andererseits die notwendige Präzision des Kontrollverfahrens zu sichern.
In der ersten Stufe des Verfahrens prüfen die Wettbewerbsbehörden angemeldete
Fusionen anhand von Standardkriterien mit geringen Informationsanforderungen. Nur
solche Fusionen, die diesen Test nicht bestehen, werden dann in einer zweiten Stufe
einer genaueren Analyse unterzogen, bei der Effizienzgewinne berücksichtigt werden.
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how each would enhance the merged firm's ability and incentive to compete, and (4) why
each would be merger-specific.

In the Canadian merger guidelines it is said that objective verification of particular
sources of efficiency gains may be provided by (1) plant and firm-level accounting
statements, (2) internal studies, (3) strategic plans, (4) capital appropriation requests, (5)
management consultant studies (where available), or (6) other available data.

8. Merger specificity. In some jurisdictions, it is argued that an anti-competitive merger
should only be approved because of the efficiencies that it creates, if those efficiencies
would not be realised through less anti-competitive means.

It may be difficult for competition authorities to judge what alternatives that should be
considered. For this reason it is explicitly stated in the Canadian merger guidelines that
only if the other mean is a common industry practice it will be considered. Examples of
alternatives are: internal growth; a merger with an identified third party; a joint venture; a
specialisation agreement; or a licensing, lease or other contractual arrangement.

Note that the “merger-specificity” requirement entails that an efficiency defence is
invoked only if the anti-competitive concerns cannot be resolved through divestiture or
other remedies.

9. Discounting. In the Canadian merger guidelines it is explicitly stated that to compare
efficiencies and anti-competitive effects that occur at different points in time, one needs
to remove the effects of anticipated future inflation, and apply a standard real discount
rate.

5.8.3 Analysis of Competition
In this section we discuss how to analyse linkage between efficiency gains and
competition.

10. Mode of competition. Already an analysis of the effect of a merger on competition
(assuming that there are no cost savings) requires that competition authorities have
information about the mode of competition in the market. Also the analysis of the effect
of cost savings brought about by the merger depends on the mode of competition.

There are several issues involved. The first issue concerns if the firms on the market
compete or if they collude. In the U.S. merger guidelines the first possibility is discussed
under the heading “unilateral effects” and the second under the heading “co-ordinated
effects.” Second, if firms compete, analysis of oligopolistic interaction can be performed
either according to the Bertrand model or the Cournot model (see the Theory section).
In the U.S. it appears that the agencies use the Cournot model for homogenous goods
markets, and the Bertrand model for differentiated products. Third, in some markets
(typically markets for intermediate goods) also the buyers (or sellers, if the merging firms
are buyers) have market power. In that case, the analysis needs to take countervailing
power into account.

11. Efficiencies as an offence (anti-competitive effects). Cost savings are per se
desirable. However, cost savings can have negative side effects. In particular, if two
firms merge and thereby lower their variable costs, they become a tougher competitor.
Actually, if the cost reduction is big enough, the merger may imply that competitors are
driven out of the market, or that new entry is blocked. In this sense, cost savings may be
anti-competitive. In a complete cost-benefit analysis such anti-competitive effects should
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be included in the analysis of a merger, and there is no inconsistency if efficiencies are
treated both as an offence and as a defence. Cost savings have been treated as an offence
both in the U.S. (Brown shoe) and in the E.U. (MSG Media Service).

The fact that cost savings may have anti-competitive effects may complicate the analysis.
It means that the analysis of the merger’s anti-competitive effects cannot be completely
separated from an analysis of the merger’s effect on costs. That is, a preliminary analysis
of the effect of the merger on competition, based on the assumption that costs are not
affected, may underestimate the true anti-competitive effects of the merger. If a merger is
cleared at this stage, before cost savings have been estimated, there is a risk that mergers
that should have been blocked are never detected as anti-competitive.

12. Pass-on (pro-competitive effects). Competition authorities need not only assess the
existence and magnitude of efficiencies. They also need to assess the extent to which the
cost savings are passed on to consumers.99

In a non-collusive market (unilateral effects), four issues are important for assessing
pass-on. First, it is necessary to distinguish between variable and fixed costs. Only
reductions in variable costs are (directly) passed through to consumers. Second, it is
necessary to estimate the degree of post merger competition. The more competition
there is ex post, the more the cost savings will be passed on to consumers. For example,
if competition is very intense, a reduction of marginal cost by 1 Euro would lead to a
reduction of the price by 1 Euro. If the merger creates a monopoly (and if demand is
very price insensitive) the price may essentially be unaffected by the cost savings. Third,
pass-on also depends on the exact “shape” of the demand function. In particular, if the
price elasticity of demand is higher at higher price levels, then the effect of a reduction in
cost on price tends to be small (everything else equal). Fourth, also the slope of the
marginal cost function affects pass-on.

In a collusive market, all three aspects mentioned above are still crucial. In order to
estimate the degree of post merger competition, it is also necessary to estimate the
degree of post merger collusion. The more collusion there is, the less a given reduction in
cost will be passed-on to consumers (much like the non-collusive case). It may be more
difficult to assess the effect of efficiencies on the price level in a collusive market. The
reason is that cost savings may reduce the likelihood that collusion is successful.100

However, economic theory is not well developed to analyse these issues.

In one U.S. case (Long Island Jewish Medical/North Shore Health) pass on was
considered likely since the merging parties where not-for-profit organisations.

                                                       
99 This is important to assess the effect of merger on consumers. It is also important in a Williamsonian

trade-off since the pass-on affects the size of the dead-weight loss.
100 This view is expressed in the U.S. merger guidelines. It is said that marginal cost reductions may

make co-ordination less likely or effective by enhancing the incentive of a maverick to lower prices
or by creating a new maverick firm. These ideas are more elaborated in an FTC Staff Report (1997).
It is said that lowered costs may disrupt market conditions so as to make collusion less likely or to
disturb the terms by which firms previously were able to co-ordinate conduct. Likewise, if merger-
related efficiencies eliminated a technology disadvantage, the merged firm might become a more
significant constraint on market leaders.
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5.8.4 Informational Aspects
In this section we discuss issues related to the fact that competition authorities have little
(in particular, less than the firms) information concerning the efficiency gains from
mergers.

13. General-presumptions versus Case-by-case methodology. Essentially all
horizontal mergers increase market power and reduce allocative efficiency. If this was
the only effect of horizontal mergers, a general prohibition against horizontal mergers
would be the natural policy. However, mergers also lead to cost-savings and other
efficiencies. There are two main methods by which efficiencies are balanced against the
reductions in allocative efficiency in merger control today:

i. The general-presumptions method: Not all horizontal mergers are prohibited.
Typically, only those mergers that significantly reduce competition may be challenged.
For mergers that only reduce competition insignificantly (according to some indicator
such as the Herfindahl measure of concentration or the merging firms’ market shares),
cost-savings are presumed to be more important than the anti-competitive effects. The
global method is used in by the Bundeskartellamt in Germany. According to some,
including the E.U. Commission, the global method is used in the E.U. merger control.

ii. The case-by-case method: Efficiencies may be balanced against anti-competitive
effects on a case-by-case basis (efficiency defence). Elements of the case-by-case method
is used in the U.S, Canada, France, U.K., and Sweden.

The main argument in favour of the global method is that the case-by-case method
requires much information and hence may be costly, or even impossible, to implement.
Against this argument one may say that the global method only produces a reasonable
outcome if the indicator (e.g. such as the Herfindahl measure of concentration or the
merging firms’ market shares) that are used to indirectly assess anti-competitive effects
are reliable, and if the threshold is set in a reasonable way. Also that requires
information. The type of information needed is, however, different. It is not necessary to
collect data about the proposed mergers. It is sufficient to use statistical information, for
example from economic research. Unfortunately, as we have already argued, there is not
much such information.

Typically, case-by-case considerations of efficiency gains are combined with some
general presumptions about the effect of merger on efficiency. This intermediary form
may be called the sequential method.

iii. The sequential method: For mergers that only reduce competition insignificantly,
cost-savings are presumed to be more important than the anti-competitive effects. Case-
by-case considerations of efficiencies are initiated as a second step, in case the analysis of
a first step suggests that the proposed merger causes non-negligible concern for anti-
competitive effects.

Symmetrically, one may use general presumptions to define a level above which anti-
competitive effects are presumed to dominate (and case-by-case analysis is not allowed).
In case both a high and a low threshold are defined, case-by-case considerations are
allowed only in intermediate (or perhaps marginal) cases. For example, according to the
U.S. merger guidelines efficiencies almost never justify a merger to monopoly or near-
monopoly. Similarly, according to Article 85(3) of the Treaty of Rome, an anti-
competitive agreement cannot be exempted if the agreement gives the firms the
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possibility of eliminating competition in respect of a substantial part of the products in
question.

The motive for the two-step procedure is that efficiencies are difficult to evaluate. The
two-step procedure means that efficiencies need only be assessed in those cases where
the anti-competitive effects are neither negligible nor very strong.

However, there is a potential risk with such a procedure. Since efficiencies may have
anti-competitive effects, those effects may not be noted (see the discussion about
efficiency offence above). Naturally, if the thresholds are strict, this problem is less
important.

14. Burden of Proof. The key problem with an efficiency defence is information. In
many jurisdictions, it is the firms that have the burden of proving that a merger (already
found to be anti-competitive) produces sufficient efficiencies not to be blocked. This is
the case in the U.S. and Canada, and in E.U. concerning exemptions from agreements
that hinder competition. A likely reason for this is that it is the firms that have the best
information.

In some jurisdictions it is explicitly indicated what firms should prove, and what kind of
documentation they should use (see above).

Nevertheless, even with such clarifications, lack of information remains as the key
problem with an efficiency defence. For example, Kinne (1998) argues that it is the
problem of proofs that is the principal reason why courts in the U.S. have repeatedly
rejected efficiency claims.

15. Standard of Proof. Whenever decisions are to be based on evidence, one of the
fundamental questions is what standard of proof to require. As it is difficult to predict
efficiencies precisely before a merger is consummated, one should rather talk about a
persuasion standard. But the question remains, for an efficiencies defence, should one
require that the cost savings be possible, probable, or virtually certain? In the U.S. the
standard has changed over time, from requiring “clear and convincing evidence” to
requiring that claims are “credible” or “clearly demonstrated.”101

16. Full versus Partial Defence. In practice some efficiency gains are more difficult to
verify. Some competition authorities have chosen to explicitly state which types of
efficiencies that are less likely to be considered due to such problems. That may help to
clarify the standard of proof that is used, and it may save time for both firms and the
competition agency.102

According to the U.S. Merger Guidelines: Efficiencies resulting from rationalisation and
multi-plant economies of scale, that is shifting production among facilities formerly
owned separately, which enable the merging firms to reduce the marginal cost of
production, are more likely to be susceptible to verification. Efficiencies relating to
research and development are potentially substantial but are generally less susceptible to
verification.

The Canadian Guidelines use two broad classes of efficiency gains: production
efficiencies and dynamic efficiencies. Production efficiencies are generally the focus of
the evaluation, because they can be quantifiably measured, objectively ascertained, and

                                                       
101 See Kinne (1988).
102 See also Fisher and Lande (1983).
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supported by engineering, accounting or other data. Dynamic efficiencies, include gains
attained through the optimal introduction of new products, the development of more
efficient productive processes, and the improvement of product quality and service.
However, claims that a merger will lead to dynamic efficiencies are ordinarily extremely
difficult to measure. Accordingly, the weight given to claims regarding such efficiencies
will generally be qualitative in nature.

5.8.5 Other Procedural Aspects
17. Prosecutorial discretion versus Litigation. Efficiencies may be considered either
by the competition agencies, or by the courts, or by both.103

18. Rebuttal versus Defence. There are at least two different ways that one may frame
an efficiency justification for a merger, namely as rebuttal or as defence. The difference
between the two frames originates from the fact that the term “competition” can be used
in two different meanings.

i. According to one definition, the degree of competition is measured by the price
level (or perhaps consumers’ satisfaction). Using this definition, horizontal
mergers can be both pro-competitive (those that reduce price), and anti-
competitive (those that increase price).

ii.  According to another definition, the term “competition” refers to the degree of
market power. Market power may be measured by the price to cost mark-up that
firms charge. With this definition, all horizontal mergers reduce competition (i.e.
increase mark-ups) at least slightly,104 and some of them significantly reduce
competition.

Merger control forbids mergers that reduce competition (significantly). The exact
meaning of this prohibition depends on which of the two meanings that one gives the
term “competition.” Consider a merger that increases mark-ups significantly, but reduces
price (due to large counteracting cost savings). Since mark-ups are increased, such a
merger would be blocked using the second interpretation of the term “competition."
Since price is reduced, such a merger would be permitted using the first interpretation of
the term “competition.”

Furthermore, depending on the interpretation of the term “competition,” an efficiency
justification of a merger must be framed differently. If competition refers to the price
level, a merger should be blocked if, and only if, it raises the price (significantly). With
this definition one may justify a horizontal merger by rebutting a claim that it reduces
competition.

i. Rebuttal: Because of the efficiencies, the merger does not lessen competition (it
does not increase price), and should be allowed.

 In contrast, if competition refers to the degree of market power (mark-up), almost all
horizontal mergers reduce competition, and are consequently hit by the prohibition. With

                                                       
103 See Fisher and Lande (1983).
104 There are a few “theoretical” reasons for why a horizontal merger would not reduce competition,

such as if the merger triggers immediate entry, or if one of the firms is failing, or if the firms
colluded perfectly before the merger.
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this definition rebuttal is not available.105 Instead, one may express the justification of a
horizontal merger as an efficiency defence.

ii.  Defence: The merger lessens competition (it increases mark-ups). However, due
to the efficiencies, it is nevertheless desirable, and should be allowed.

As we see it, the difference between the two frames is only a difference in terminology.106

It seems that there has been a drift away from the defence-frame to the rebuttal-frame in
the 1997 revision of the U.S. 1992 merger guidelines.107 It also seems that the rebuttal
frame was used in the landmark case FTC v University Health (see above). It is not
possible for us to say if there has been any related change in the substance (for example
that pass-on to consumers is considered more important now, or that the timing of the
analysis has changed108). One may speculate that such a change in terminology may make
it easier to re-conciliate the Supreme Court case law (negative to efficiency justifications
of mergers) with FTC-DOJ policy and the emerging lower court case law (more
favourable to efficiencies).

Actually, the rebuttal-frame may also be a more convenient way, than the defence-frame,
for efficiency justifications under the E.U. Merger Regulation (see section 5.3.1,
above).109

19. Merger guidelines/Notices. Several competition agencies, notably Canada and the
U.S.,110 have chosen to publish the way they analyse mergers, including the way
efficiencies are considered. In Europe, the Commission has published Notices concerning
certain aspects of their analysis, e.g. market delineation. If the firms have the burden of
proving the existence of efficiencies, such merger guidelines may help the firms, the
competition agencies, and the Courts. Apart from reducing the firms’ uncertainty, it may
help them focusing on the relevant matters.

                                                       
105 Of course, the merger may not raise the mark-up significantly. In that case, a rebuttal is available.

However, it is unlikely that the small increase in mark-ups is due to cost savings. It is more likely
that a modest increase in mark-up is due to intense ex post competition.

106 However, the rebuttal frame is only convenient if the welfare standard is a price standard.
107 See FTC Staff report (1997).
108 The rebuttal-frame may provoke that efficiencies are considered earlier in the process, and not as a

second stage. However, as we see it, the issue of timing and the issue of frame may be decided
separately.

109 For convenience, we have phrased our discussion in terms of an efficiency defence and not as a
rebuttal.

110 Merger guidelines are also on their way in Sweden.
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6. A FRAMEWORK FOR MERGER ANALYSIS

The previous chapters discussed theoretical aspects, empirical evidence and current
practices concerning the treatment of efficiencies from mergers. This chapter aims to
bring the threads together and propose a framework that may be used in incorporating
efficiencies into merger analysis. Broadly speaking, three approaches may be
distinguished. The case-by-case approach explicitly analyses the magnitude and effects of
efficiencies in every merger case. The general presumption approach makes use of
general structural indicators (such as market shares) with an implicit recognition on the
existence of average efficiencies in mergers. The first approach has the potential problem
of high information costs in measuring efficiencies and their effects. The second
approach has the potential problem that there is a lot of aggregate uncertainty concerning
efficiencies from mergers, in which case the structural indicators are not perfect
predictors of the net benefits from mergers.

A third approach is the “sequential” approach, which aims to combine the relative
advantages of both extremes by minimising on both information costs and errors that
may arise from the unreliability of structural indicators. In a first step, structural
indicators are used to arrive at an initial decision. In a second step, an “efficiency
defence”111 with a more detailed investigation may be allowed.112

Section 6.1 of this chapter reviews in detail the various approaches to incorporate
efficiencies. Based on our conclusions from the empirical literature that efficiencies may
need to be assessed on a case-by-case basis, we construct an information-economising
framework for evaluating mergers. In a first stage, notified mergers are assessed using
routine tools with modest information requirements. Mergers that do not pass the first
stage test are subject to further investigation, including an efficiency defence. We note
that the transition from a general presumptions approach (where explicit efficiency
arguments are ruled out) to a sequential approach with explicit efficiency considerations
for some mergers, does not imply a more lax policy towards mergers. Generally
speaking, such a transition does require a revision of the currently used threshold criteria.
Rather than a single “dominance” threshold level, delineating acceptable from
unacceptable mergers, two thresholds levels are now required: a first threshold to
delineate automatically acceptable mergers from those subject to an efficiency defence;
and a second threshold to delineate the mergers subject to an efficiency defence from
those that are automatically unacceptable. The first threshold typically lies below the
currently used “dominance” threshold level, whereas the second threshold level would lie
above the current level.

Sections 6.2 and 6.3 go into more detail in informational aspects that need to be
addressed if one decides to incorporate an efficiency defence in merger evaluation. This
analysis is partly based on our theoretical findings and partly based on the practice in

                                                       
111 Unless we explicitly say so, we use the term “efficiency defence” to also include “rebuttal” (see the

check-list) in this chapter.
112 In practice, sequential decision making may occur in more than two step, to consider various

dimensions of the merger effects in detail. These steps may include a market share test, an entry
barrier test, a failing firm test and an efficiency test. In our discussion here, we abstract from issues
related to for example entry and failing firms.
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O.E.C.D. countries. We focus on the implementation of an efficiency defence assuming
that the merger authority has a price standard, rather than a total welfare standard. We
emphasise that there are two essential components to the analysis of efficiencies: the
calculation of minimum required efficiencies or MREs (section 6.2), i.e. efficiencies
required to compensate for market power effects; and the measurement and verification
of actual efficiencies (section 6.3.). An efficiency investigation should explicitly balance
these two components in an as transparent way as possible.

The calculation of minimum required efficiencies (MREs) requires essentially an
assessment of the likely expected market power (or anti-competitive) effects. The
difficult task for the merger authorities is to obtain a good idea of the nature of
competitive interaction before and after the merger. This is not an obvious task, given
the various possible models of competition as shown in the theoretical chapter. To
resolve this problem, we propose that the merger authorities focus on calculating the
MREs in a worst case scenario about anti-competitive effects. We provide a simple
methodology to implement this idea, which essentially only requires information on the
expected degree of pass-on of cost changes into consumer prices. Our worst-case-
scenario approach may yield too high efficiency standards for the merging firms. We
therefore also provide formulae for MREs based on specific and simple models of
competition, requiring information on market shares, concentration and price elasticities;
in addition we outline the simulation approach for computing MREs in more complicated
models of competition. Nevertheless, these alternative procedures require a considerably
more complex investigation (including robustness analysis) than our proposed simple
worst-case-scenario approach. For this reason, it seems desirable to place the burden of
proof on the merging firms when these more complex techniques are used.

The computed MREs may then be confronted with the actual expected efficiencies
involved in the mergers. To measure actual efficiencies in a direct way, it is important to
assess the various types of efficiencies, since not all types will have the same effects.
Given the verifiability issues, it would be desirable to put the burden of proof regarding
the types and the magnitude of expected efficiencies on the merging firms, who should
follow procedures set out by the merger authority.

Section 6.4 synthesises the discusses and provides informational arguments in favour and
against the efficiency defence. Also political arguments are considered. Finally, section
6.4 provides some directions on what needs to be done to incorporate the possible
presence of efficiencies. In order to improve merger policy regarding the account of
efficiencies, various concrete actions seem worth to consider. First, it would be
important to think carefully about Art. 2(1)(b) of the Merger Regulation. Either a
reinterpretation of this article or a modification would be desirable to recognise the
potential role of efficiencies, without outlining how efficiency considerations should be
taken into account. A separate Notice (similar to “Guidelines”) could then be published
in which more detailed procedures are formulated on how efficiencies are to be treated in
the evaluation of mergers. Finally, we argue that it would be desirable to systematically
perform post-merger evaluation, which could, for example, include an analysis into
actually realised efficiencies from mergers, and their pass-on to consumers.

6.1 The treatment of efficiencies

The purpose of this section is to provide possible alternative approaches to the treatment
of efficiencies in merger analysis. The central problem for the merger authorities is to
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economise on information costs, without relying too heavily on indicators of expected
net benefits in circumstances where these are unreliable.

6.1.1 Merger decision-making and types of errors
By its very nature, merger policy offers only a limited set of choices to influence
competition. The competition authority either accepts the merger, rejects it, or, as a
compromise, accepts the merger conditional on certain requirements such as divestiture.
The limited, discrete set of alternatives in merger policy is in stark contrast with
regulation, where a larger and more flexible set of policy instruments is available to
influence competition. The regulation of prices, for example, allows for an infinite
number of alternatives.

Whatever the goals of merger policy are (to protect consumer interests, international
competitiveness, or total surplus), the merger authority faces the tremendous task of
computing the net effects of a merger, by comparing the effects on market power with
the effects on various types of efficiencies. The empirical evidence in chapter 3 indicates
that even for firms it may not be an obvious task to compute their net private benefits
from merger. The task for the merger authority is even larger, since they have
considerably less knowledge regarding the markets in which the firms operate.

Given the difficulties in computing the net effects of a merger, and given the limited set
of  alternatives available to the  competition authority, one may distinguish between two
types of error:

• Type 1 error: Accept a merger that has net harmful effects.

• Type 2 error: Reject a merger that has net beneficial effects.

The challenge is to design and apply a policy that minimises the consequences of the two
types of errors. This does not mean that it is necessary to minimise the number of errors
per se. Rather, it means that a good policy should minimise type 1 errors in those cases
where significant net harmful effects are likely; and minimise type 2 errors in those cases
where significant net beneficial effects are likely. At the same time, it is necessary to
economise on information costs.

6.1.2 Alternative approaches

6.1.2.1 The case-by-case approach

A first way to analyse the net effects of mergers, including both market power and
efficiencies, is to simultaneously consider all factors for each individual merger that is
proposed. Such a case-by-case approach explicitly recognises the possible presence of
efficiencies in every single case. One cannot speak, however, of an efficiency defence,
since efficiencies are considered in the merger analysis in a fully integrated way. A case-
by-case approach would, in principle, allow one to keep type 1 and type 2 errors at a
minimum, at least to the extent that the investigation is successful without any
unforeseen contingencies.
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In practice, however, a case-by-case approach entails tremendous information costs.
Broadly speaking, there are two types of information gathering activities: information
gathering regarding market power effects, and information gathering regarding
efficiencies. First, it is necessary to quantify the market power effects associated with the
merger. We will introduce the concept of minimum required efficiencies (MRE), i.e. the
amount of efficiencies necessary to compensate for the market power (or anti-
competitive) effects of the merger. In principle, this requires a good understanding of the
nature and the degree of competitive interaction in the industry. However, we will
propose a tractable and general procedure which requires that the merger authorities
focus on a “worst case scenario”, which does not require the anti-trust authority to make
specific behavioural assumptions.

Second, it is necessary to identify and measure the actual efficiencies that will be realised.
Both types of information gathering activities may involve significant costs if there is a
lot of uncertainty associated to future effects. Furthermore, the merging parties are likely
to be in a better position to assess certain aspects of the merger effects than the merger
authorities. Problems of information costs are discussed in detail in sections 1.2 and 1.3.

6.1.2.2 The general presumptions approach

An alternative approach to evaluate mergers and incorporate efficiencies is by relying on
general presumptions about their likely effects. An extreme example would be to forbid
all horizontal mergers (net effects are presumed to be negative) or to allow all mergers
(net effects are presumed to be positive). A better variant, however, is to make the
approval contingent on some easily observable indicators that contain some (but
imperfect) information about the likely net effects of the merger. In particular, based on
past experience regarding the types, the magnitude and the effects of efficiencies
associated with mergers, one may construct structural indicators, such as market shares
or concentration indices, that measure the average net benefits from mergers. The
general presumptions approach is therefore based on the implicit recognition of
efficiencies.

The general presumptions approach obviously eliminates the high information costs
involved in assessing mergers on a case-by-case basis. Instead, there is now a need for a
set of structural indicators that measure the average net expected benefits from mergers.
The quality of these structural indicators as a predictor of the net benefits from a specific
merger depends on the degree of aggregate uncertainty regarding merger effects. A high
aggregate uncertainty may arise for two main reasons: uncertainty related to average
market power effects and uncertainty related to average efficiencies.

First, as documented in the theoretical chapter 2, each oligopolistic industry is
characterised by its own behavioural peculiarities, such as price-setting versus quantity-
setting behaviour, collusive or noncollusive behaviour, homogeneous goods or product
differentiation, etc. Simple and general formulae of a merger’s market power effects, in
terms of observables such as market shares and concentration indices, can therefore not
be expected to be a good approximation for every industry.113

                                                       
113 An analysis on the usefulness of simple structural indicators along these lines has been done, among

others, by Werden and Froeb (1996).
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Second, mergers generally differ in the actual efficiencies they realise. Mergers generally
create different types of efficiencies with different effects on competition. Moreover, the
size of efficiencies (and inefficiencies) may differ significantly across mergers.

6.1.2.3 The sequential approach

The information costs associated with the case-by-case approach and the aggregate
uncertainty problems associated with the general presumptions approach raise the
question whether there exists an intermediate approach that combines the advantages of
both extremes. The sequential decision-making approach aims to combine aspects of
both approaches. Broadly speaking, a sequential decision approach starts by assessing
mergers based on general structural criteria. If the merger meets the criteria, then it is
accepted. If not, a more detailed analysis is allowed into some, though not necessary all,
aspects of the merger.

Most countries do, in fact, adopt some version of the sequential approach in evaluating
mergers. For example, a first stage of the procedure consists of some routine tasks to
check whether, for example, the total turnover of the merging firms does not exceed a
critical level. Only if the firms do not meet these criteria, a further investigation is
followed. The reason for this procedure is that information costs are too high to justify a
detailed investigation of all (even “minor”) cases, yet aggregate uncertainty about the
merger’s effect is too high to limit the analysis to a routine test on all (in particular
borderline) cases.

Once a merger fails the routine tests in the first stage, a more detailed investigation
starts. Again the question arises whether the merger authorities should simultaneously
consider all factors to assess the net benefits of the merger, or whether, in contrast, a
more limited investigation based on general presumptions is preferable. In principle, the
various dimensions that may be investigated either simultaneously or in sequential steps
include: the definition of the relevant market and a market share test, an entry barriers
test, a more detailed test on expected market power effects (e.g. a collusion test), a
failing firm test.114

At one of these stages a detailed test on the presence of efficiencies may also occur. This
then amounts to the recognition of an efficiency defence. The decision whether or not to
consider various dimensions simultaneously, sequentially, or not at all, will in general
depend on the relative importance of the information costs and aggregate uncertainty
associated with structural criteria. We now discuss in more detail the implications of
applying a sequential approach for the treatment of efficiencies.

6.1.3 The efficiency defence
For simplicity, we limit our attention to two central dimensions in merger analysis:
market power (or “anti-competitive”) effects and efficiencies. The sequential approach
then amounts to a two-step approach. In the first step simple structural indicators are
computed which implicitly aim to incorporate both market power effects and efficiencies.
During this step, there is no explicit analysis of efficiencies, but rather some general
presumptions. If the structural indicators meet certain thresholds, then the merger is

                                                       
114 See, for example, Fisher (1987) for an outline of a detailed sequential procedure.
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automatically accepted or rejected. In other cases an efficiency defence is allowed in a
second step. In this step market power and efficiency effects are balanced in a detailed
and explicit manner. 115

Two central questions arise in the implementation of the efficiency defence.

(i) How should the thresholds for the structural indicators be
determined in the first step?

(ii)  How should the detailed analysis of market power and efficiency
effects be performed in the second step.

We go into detail regarding the second question in sections 6.2 and 6.3. In the present
section we discuss the merger analysis in the first step, in particular the determination of
the thresholds for the structural indicators. The determination of the thresholds is of
course also of importance in the general presumptions approach. However, as we will
show, the actual criteria for acceptance or rejection may differ because of the possibility
of a defence in the second step.

To focus ideas, assume that the merger authorities use a specific structural indicator as a
measure of the expected net benefits from a merger. For example, the European
Commission generally uses market shares of the merging firms. In the United States, the
use of concentration indices, in addition to the market share of the merging firms has
been popular. In particular, the Herfindahl index of concentration (defined as the sum of
all firms’ squared market shares) has received a lot of attention.

Figure 2 considers three possible ways on how these structural criteria may be set in the
first stage of the investigation. Each line describes the range that the structural indicator
may take. For example, if the structural indicator is the merging firms’ joint market
share, the range is between zero and one. The points L and H depict the lower and upper
threshold levels between which the merger authority decides to pursue a more detailed
investigation into efficiencies in the second step.

                                                       
115 Note that it is also possible to consider three-step procedures. In a first step, general structural

indicators are computed. A second step would consider the analysis of market power effects in more
detail. A third step would consider the measurement of efficiencies and the balancing with market
power effects. In France, such an approach is adopted. The second and third stage could also be
reversed. We do not consider these possibilities here.
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FIGURE 2. ALTERNATIVE EFFI CIENCY DEFENCES

a
ACCEPT EFFICIENCYDEF .

L H

b
REJECTEFFICIENCY DEF .

L H

c
ACCEPT EFFICIENCY DEF. REJECT

L H

Consider first figure 2a. In this case, mergers are always accepted without a further
investigation if the structural indicator (e.g. the merging firms’ joint market share) does
not exceed a certain threshold level L. An efficiency defence is always allowed if the
structural indicator exceeds the threshold L. This is what is most commonly understood
under an efficiency defence. It would mean for example that the merger authorities
always pass a merger that does not lead to a dominant position; in case of a dominant
position an efficiency defence is required. This type of efficiency defence reflects the
merger authorities’ belief that low structural indicators predict net benefits with a
reasonable degree of confidence, whereas high structural indicators have little predictive
power on net benefits. This may occur for example when the structural indicator is a very
good measure of market power effects, and when the merger authorities believe that
efficiencies have a high average and a high variance.

Figure 2b considers the other extreme case in which mergers are always rejected if the
structural indicator exceeds a certain threshold level H. An efficiency defence is allowed
for sufficiently low levels of the structural indicator. It would mean for example that a
merger authority never allows a merger to monopoly; other mergers are allowed an
efficiency defence. This type of efficiency defence reflects the merger authorities’ belief
that a high structural indicator predicts net harmful effects with a reasonable degree of
confidence, whereas a low structural indicator has little predictive power. This may
occur for example when the structural indicator is again a very good measure of market
power effects, but when the merger authorities believe that efficiencies have a very low
(possibly negative) average combined with a high variance.

Figure 2c considers a two-sided efficiency defence. Mergers are always accepted if the
structural indicator is below a threshold L, and always rejected if it is above a threshold
H. Intermediate levels of the structural indicator require an efficiency defence before a
decision is made. This would mean for example that all mergers among small firms are
automatically accepted, whereas all mergers to monopoly are always rejected, and a
detailed investigation into efficiencies is required in intermediate, or marginal, cases.
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Note that if the thresholds L and H are moved closer to each other in figure 2c (as
indicated by the arrows), then the scope for an efficiency defence becomes more limited.
In the extreme case when L and H would become equal to each other, there is no longer
an efficiency defence, and instead a general presumption approach is applied. The two-
sided efficiency defence may thus be viewed as the most immediate generalisation of the
general presumptions approach, where the strict single threshold for acceptance and
rejection is broadened to a “grey” zone in which an efficiency defence is allowed. A two-
sided efficiency defence would thus reflect the merger authorities’ belief that the
structural indicators perform relatively well, except in borderline cases.

The above discussion shows that an efficiency defence in a second step may be
implemented in various different ways. As discussed in the above paragraphs, the specific
type of efficiency defence to be used, one-side or two-sided, depends on the expected net
benefits that are predicted by the observed structural indicator. A preliminary question is
however whether it is worthwhile to adopt an efficiency defence in the first place. If
information costs in carrying out an efficiency investigation are considered to be
prohibitively high, then an efficiency defence should not be adopted and we are
essentially in the extreme case of Figure 2c, in which L is equal to H (assuming both
thresholds are not at the left or right extreme at which all mergers would either be
accepted or rejected). Now consider a drop in the information costs that induces the
merger authorities to introduce an efficiency defence. Such a drop in information costs
may for example stem from improved measurement methods such as simulation analysis,
to be discussed in the next section. When information costs drop sufficiently, the
threshold levels L and H no longer coincide: L starts to shift to the left and H starts to
shift to the right (i.e. the reverse movement of the arrows indicated on Figure 2c).

The introduction of an efficiency defence, if induced by a drop in information costs, thus
calls for two threshold standards instead of one: (1) a threshold level L, which is lower
than the previous single threshold so that fewer mergers should be automatically
accepted; (2) a threshold level H, which is higher than the previous single threshold so
that fewer mergers are automatically rejected once an efficiency defence is introduced. In
this sence one could say that the introduction of an efficiency defence in the European
Union (based on the consideration that information costs are no longer prohibitive)
should lead antitrust authorities to also revise their current threshold approach based on
the notion of dominance. On the one hand, the threshold level of dominance (H) above
which mergers are automatically blocked without appeal to efficiency considerations
should be increased. On the other hand, a “new” threshold level referring to lack of any
dominance (L) would need to be installed, below which mergers are accepted without
efficiency considerations.

As we have seen in the discussion of the case-by-case approach, information costs in
computing both market power and efficiency effects may in fact be high, and may thus
make an efficiency defence unpractical (so that L equals H). In sections 6.2 and 6.3 we
turn to the issue of how a detailed investigation can be implemented, in particular the
question how to compute the actual efficiencies and the efficiency standards that are
required to compensate for the market power effects. This discussion should also serve
to indicate the potential importance of information costs in introducing an efficiency
defence.
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6.2 Calculating minimum required efficiencies (MREs)

6.2.1 Introduction
If a merger has failed the test for acceptance or rejection in the first step, then a second
step with an efficiency defence may be started. This step requires a more thorough, case-
by-case investigation into the possible net beneficial effects arising from efficiencies. It
should be emphasised that this step does not simply require an adequate measurement of
the actual (expected) efficiencies from the merger, but also a good calculation of the
market power (or anti-competitive) effects. Both aspects should be measured in
comparable units so as to arrive at an overall assessment of the net benefits.
Conceptually, one may thus distinguish between:

(1)  the measurement of actual efficiencies, and

(2)  the calculation of minimum required efficiencies (MREs) in order to
compensate for market power effects.

In this section we consider the calculation of MREs116 in more detail. We focus on
MREs for price to decrease, since we interpret the Merger Regulation to be founded on
a consumer welfare standard. Nevertheless we also briefly consider MREs for a positive
externality.

6.2.2 Minimum required efficiencies in a worst case scenario

6.2.2.1 Expected price increase in a worst case scenario

The expected percentage price increase following a merger may be decomposed into two
separate components. First, there is the expected price increase arising from increased
(unilateral or collusive) market power, holding costs constant. Second, there is the
reduction in marginal cost multiplied by the expected pass-on to consumers.117

The problem with computing the first component is that one needs to have an idea of the
current and future expected intensity of competition. Are firms currently competing
according to the Cournot model or according to the Bertrand model? Are they currently
colluding or behaving in another, less well-defined way? How will firms behave after the
merger? Is the merger likely to increase the likelihood of collusion, or are only unilateral
market power effects to be expected?

To avoid these difficult questions, the merger authorities may opt for a “worst case
scenario”. Such a worst case scenario can actually be formulated quite naturally from the
way the size of the relevant market is currently defined by the European Commission. A

                                                       
116 The calculation of the minimum required efficiencies may also be phrased as the question what

should be the efficiency standard.
117 Assume that the merger tends to increase by dP/P percent as a result of the first effect. Then, for the

net effect to be non-positive, it is necessary that  (dc/c)(dP/dc)(c/p)≤-dP/P, where (dc/c) is the
percentage cost reduction, and β=(dP/dc)(c/p) is the pass-on elasticity. The pass-on elasticity
indicates by how many percent the price would be reduced if cost is reduced by one percent.
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recent Commission Notice118 sets out the basic principles for market definition. The
relevant antitrust market consists of the minimum number of products for which a
hypothetical joint price increase above current levels – in the range of 5-10% – would be
profitable (assuming no changes in efficiencies).119 Thus if the two merging firms would
not be able to profitably increase their prices by 5-10%, then the relevant antitrust market
would be larger than these two firms, and one can conclude that there is at least no
merger to “monopoly.” The competition agency has to continue to include additional
competing products to the definition of the relevant market until a sufficient number of
products is reached so as to make the hypothetical joint price increase profitable.

If the relevant antitrust market is defined according to this procedure, the worst case
scenario would be that all firms in the market would increase their price by 5-10%
(assuming no changes in efficiencies). This is because a larger price increase would by
the definition of the relevant antitrust market not be profitable to the firms. Generally
speaking, it seems likely that firms would in fact not increase their prices by as much as
5-10%. Even if a collusive (i.e. joint profit maximising) price is set after the merger, this
would generally result in a price increase by less than 5-10%. Lower price increases may
also be expected if the merger does not result in collusive price setting.

It might be argued that the worst-case-scenario price increase of 5-10% is an arbitrary
number; if the competition agencies had chosen the number of, say, 20% to define the
relevant antitrust market, then the market definition would have included more firms but
the worst-case scenario price increase would also have been higher. However, such a
reasoning fails to take into account why the competition agency has chosen the 5-10%
number for market definition in the first place. We now go into some detail in how one
may interpret this number.

One may view the number of 5-10% as the intolerance level for maximum price
increases, to be used during the initial phase of the investigation. This intolerance level is
set at around 5-10%, based on some (implicit) general presumption that efficiencies are
very likely going to be insufficient to compensate for the 5-10% price rise that would
take place without any change in efficiencies. The important question for the competition
agency is what is the size of the merger, relative to the size of the relevant antitrust
market. First, the proposed merger may involve all firms or more firms than those that
are included in the definition of the relevant antitrust market, i.e. a merger to monopoly
or “beyond”. Our interpretation is that the competition agency would (almost) certainly
reject such a merger during the initial phase of the investigation because the intolerance
level of 5-10% price increases (absent efficiencies) would have been exceeded.120

Second, the proposed merger may involve only part of the firms included in the definition
of the relevant antitrust market, i.e. a merger to less than monopoly. The merger may
then be accepted or rejected depending on the outcome of a test whether or not the
merger creates or strengthens dominance in the relevant market. If the merger passes the

                                                       
118 Commission Notice on the definition of the relevant market for purposes of Community competition

law, published in Official Journal 372 on 9/12/1997.
119 There has been a debate whether one should consider price increases above current or above

competitive levels. See for example Hovenkamp (1994) and Sleuwaegen (1994), and the references
therein, for a discussion. In practice, it has been usually chosen to take current levels as the point of
reference.

120 The 5-10% number thus corresponds to the threshold H in figure 2c, above which mergers are
certainly rejected.
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dominance test, it would be approved without a more detailed investigation. One may
thus interpret the dominance test as the tolerance level for price increases, below which
there is a general presumption that the expected anti-competitive effects are small
relative to the expected efficiencies.121

If the merger fails to pass the dominance test, then it is made subject to a more detailed
investigation. In particular, we know that such a merger will, absent cost savings, likely
lead to a moderate or significant price increase of at most 5-10%. Expressed differently,
the worst case scenario for these mergers is that they increase price by 5-10%.

6.2.2.2 The importance of pass-on

By how much does marginal cost have to drop in order to compensate for the expected
worst case scenario price increase? As indicated above, this will depend on the degree of
pass-on of costs into consumer prices. For example, suppose that pass-on is 50%. In
other words, suppose that if cost is decreased by e.g. 10%, then price is reduced by only
5%. A 50% pass-on would imply that the minimum required reduction in marginal cost,
i.e. the MRE, is in the range of 10-20%, i.e. the 5-10% range divided by 50%. More
generally, suppose that we know that pass-on of a marginal cost reduction into consumer
prices is equal to the parameter β.122 The required drop in marginal costs to compensate
for the price increase in a worst case scenario is then equal to the 5-10% range divided
by β. Thus the greater the pass-on parameter β, the greater will be the efficiency
standard for price to increase.

Using the procedure of the worst case scenario, the question of computing MREs boils
down to estimating the degree of pass-on. This greatly simplifies matters since this is a
question that has received a lot of attention in the economic literature. A detailed review
on the size of the pass-on parameter β is beyond the scope of this study. Nevertheless,
we want to emphasise that there exist several studies that have analysed pass-on from
both a theoretical and an empirical perspective.

6.2.2.3 Assessing pass-on in practice

The empirical literature on pass-on is large, and is scattered over various fields in
economics, see section (4.3.3) for a more detailed discussion. The general empirical
finding from this literature is that pass-on is indeed incomplete. The examples cited
above suggest that the pass-on parameter β roughly varies between 30% and 70%. Yet
we stress that a more detailed study is necessary to obtain a more complete picture. If
the conclusions would turn out to be robust, then one could conclude that the efficiency
standard for price to increase would vary between 7% and 17% if a 5% rule for defining
the relevant market is used; it would vary between 14% and 33% if a 10% rule is used.
One may note that these numbers are rather high. The reason is that they come from the
worst case scenario. Nevertheless, there are mergers that may meet such high
requirements.

                                                       
121 If the dominance test entails a tolerance level for price increases of, say, 2%, then the number 2%

corresponds to the threshold L in figure 2 above.
122 Full pass-on means that that the pass-on parameter β=1. No pass-on means that β=0. Partial pass-on

means that β is some number between 0 and 1. More than full pass-on, which is possible at least in
theory, means that β>1. Negative pass-on is inconsistent with most models of firm behaviour.
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The more confidence one would obtain regarding the estimate of the pass-on parameter
across sectors, the easier it would be for the merger authority to revert to a general
presumptions approach regarding the MREs (though not necessarily of course regarding
actual efficiencies). For example, if it would be found from empirical studies that it is
fairly safe to assume a pass-on parameter of 50%, then the efficiency standard would
simply amount to twice the hypothetical joint price increase that was used when defining
the relevant market. If, in contrast, a detailed review of the literature would point out
that the pass-on parameter varies substantially across sectors, then the merger authority
may prefer to do a case-by-case analysis in the second step for determining the pass-on
parameter. The following considerations may be taken into account under such a case-
by-case investigation.

(1) Previous empirical results on pass-on may be used if these are available for the sector
in which the merger takes place.

(2) The merging firms may be requested to provide the necessary information for
estimating pass-on based on historical data. A descriptive empirical approach to
estimating past pass-on behaviour would require fairly standard econometric procedures
based on data that the firms should have readily available.

(3) A qualitative analysis may be undertaken on the likelihood that pass-on in the sector
of the merging firms will deviate from the mean pass-on parameter in the economy. Such
a qualitative analysis may be based on several theoretical arguments.

Theory predicts that the importance of the following three variables in determining the
degree of pass-on of a marginal cost reduction into consumer prices: the slope of
marginal costs, the intensity of competition and the curvature of the price elasticity of
demand. First, assume there is perfect competition and marginal costs are constant. In
this case marginal cost changes will be fully passed on into consumer prices (β=100%).
Second, assume there is still perfect competition but that marginal costs are increasing
(reflecting capacity constraints). In this case pass-on will be incomplete, provided at least
that industry demand is not perfectly inelastic (β<100%). Intuitively, suppose that the
competitive firms decide to lower their prices by the extent of the reduction in marginal
costs. This price increase would raise industry demand (unless it is perfectly inelastic). In
order to meet the increased demand the firms would need to produce more. When
marginal cost are increasing due to capacity constraints, this requires firms to charge a
higher price than the original decreased price, so that pass-on is incomplete.

Third, assume that there is imperfect competition. In this case firms may have incentives
to absorb cost changes by adjusting their mark-ups. The degree of mark-up absorption
depends on the curvature of the price elasticity of demand. To see this, note that
percentage mark-ups over marginal costs are given by the inverse of the price elasticity
of demand. If the price elasticity of demand is constant, then percentage mark-ups will
also be constant. In this case there is no mark-up absorption of cost changes. If, in
contrast, the price elasticity of demand is increasing in price, then firms find it optimal to
reduce their mark-ups when costs increase, and increase their mark-ups when costs
decrease. Consequently, pass-on is incomplete.123

                                                       
123 To see this intuitively, suppose the firm would fully pass on a cost decrease in a price decrease, hence

keeping mark-ups constant. The result would be that the elasticity of demand is reduced at this lower
prices. But according to the inverse elasticity rule this would imply it is no longer optimal to charge
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These theoretical considerations teach us that pass-on is expected to be weak when the
industry is characterised by increasing marginal costs (capacity constraints), when there
is a significant degree of market power, and when there is mark-up absorption due to an
increasing price elasticity of demand. The first two conditions are intuitive and possibly
relatively easy to observe variables. The third condition seems more difficult.
Nevertheless, even for this case there are some interesting theoretical results that suggest
to link the degree of mark-up absorption to the firms market shares. For example,
Feenstra, Gagnon and Knetter (1994) show that the degree of mark-up absorption
depends on the market share of the firms according to a U-shaped pattern.

6.2.2.4 Caveats regarding the worst-case scenario approach

The above procedure proposes to compute the MRE, i.e. the required drop in marginal
cost for price to decrease, by focusing on a worst case scenario about the anti-
competitive effects from the merger. The MRE in this worst case scenario is equal to the
maximal profitable joint price increase divided by the pass-on parameter β. The maximal
profitable joint price increase is equal to 5-10%, because that is how the relevant market
has been delineated based on an (implicit) intolerance level of the competition agency,
above which a merger would be almost certainly rejected. In this subsection we are more
explicit about possible objections against our worst-case-scenario approach.

First, it should be noted that the 5-10% method for market delineation used by the
Commission pre-supposes that the competition agencies, explicitly or implicitly, make an
assumption (or know) how the firms outside the (candidate) relevant market respond to
a joint increase in price by the firms inside the (candidate) market. For example, the
competition agency may presume that the outsiders keep their prices constant when the
insiders increase their price by 5-10%. Alternatively, the competition agency may
presume that the outsiders respond collusively (i.e. also by 5-10%). Finally, the
competition agency may presume that outsiders respond according to Bertrand or
Cournot or some other model of strategic behaviour. When we construct our worst case
scenario, we assume that the merger authority did use correct information in the market
delineation step, also about possible responses by outsiders. This is also how theoretical
work prescribes to define the relevant market, see Sleuwaegen (1994) for a discussion.
If, however, this is not the case in practice, our methodology may need to be modified.
This would occur, for example, if the competition agencies incorrectly assumed that all
outsiders keep their prices constant, whereas in practice some would respond collusively
to the 5-10% price increase.

A second difficulty with the worst-case-scenario approach is that the 5-10% price
increase is only a lower bound for the maximal jointly profitable price increase, and may
thus not always be a good approximation of the worst-case-scenario price increase. To
see this, suppose that 5-10% procedure leads one to find that the market consists of N
firms. Strictly speaking, one can only be certain that N-1 firms would not find it
profitable to raise their price by 5-10%. If potential joint market power rises extremely
rapidly with the inclusion of the N-th firm, then it may be that firms would now suddenly

                                                                                                                                                                  
the same mark-up, but rather to increase the mark-up. This implies that an optimising firm will
reduce its price by less than the cost decrease.
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find a joint price increase of drastically more than 5% profitable.124 One may refer to this
problem as the integer problem from moving from N-1 to N firms.

In practice, this integer problem should not be exaggerated if one accepts that adding
additional firms to the market definition increases joint market power in a more or less
smooth manner. The main exception would be in case the definition of the relevant
market is just equal to the number of merging firms, so that it concerns a merger to
monopoly (in the sense of the relevant market definition). In this case, the two merging
firms may indeed possibly find it profitable to increase their prices by significantly more
than 5-10%; the 5-10% price increase is still a lower bound to the worst case scenario,
but the actual worst case price increase may be even higher. The intolerance level of the
competition agency is then likely to be exceeded and the merger would need to be
rejected without an efficiency defence.

Finally, we note that the European Commission Notice defines the relevant market by
considering maximum profitable joint price increases; in other countries, the relevant
market is defined by considering optimal joint price increases.125 Both approaches may
however be interpreted as a worst-case scenario, although one needs to make a
somewhat different assumption on the firms’ rationality. In the first approach, one
assumes that the worst that can happen is that firms increase their price up to the point
where this is no longer profitable compared to the pre-merger situation. In the second
approach, one assumes that the worst that can happen is that the firms set their price in a
jointly optimal way.

6.2.3 Minimum required efficiencies based on specific models
of competition

6.2.3.1 Introduction

The procedure outlined in the previous subsection requires a minimal amount of
information in order to compute the MREs for price to decrease. Essentially, only the
degree of pass-on needs to be estimated. A disadvantage of the approach is that it starts
from a worst case scenario. In reality, it is possible and perhaps even likely that firms
would raise their price by less than the assumed 5-10% amount (ignoring changes in
efficiencies). This would especially be the case when the relevant market includes a high
number of firms, since in this case post-merger collusion can presumably be ruled out,
and a non-collusive model of oligopoly may be more likely to apply. Therefore, the
procedure outlined in the previous section may impose too high MREs and lead to a
rejection of mergers with potential net benefits.

Nevertheless, the construction of MREs based on specific non-collusive models of
competition is subject to some reservation. In the E.U. a merger can only be blocked if it
creates or strengthens a dominant position. Hence, only in case of dominance there is
                                                       
124 This can be illustrated in a simplified model of N price-setting firms without capacity constraints

selling homogeneous goods. Including less than N firms in the market definition will not alter the
firms’ joint market power. When all N firms are included, they suddenly obtain market power, the
degree of which depends on the elasticity of market demand; if market demand is very inelastic (little
outside substitutes), the maximally profitable joint price increase may be significantly higher than
5%.

125 In practice, the European Commission may not have enough information to distinguish between
maximum profitable and optimal joint price increases.
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need for an efficiency defence. A firm is dominant if it has a large degree of market
power. In such case one talks more precisely of single firm dominance. More recently the
Commission has widened the concept of dominance to also include joint, or oligopolistic,
dominance. The relevance of joint dominance in merger cases was recently confirmed by
the Court in Kali+Salz. According to Morgan (1996) joint dominance has, using
economic terminology, been interpreted as collusion. If this is correct, only mergers that
create single firm dominance, or that lead to collusion, risk being blocked in the E.U.
Hence, there may only be a need to construct an efficiency defence for collusive markets,
and not for markets characterised by for example Cournot or Bertrand type of
competition. If this is correct, then the worst case scenario described above is
appropriate.

It is nevertheless instructive to also consider the construction of MREs based on non-
collusive models of competition. One reason for this is that the interpretation of joint
dominance as only including collusion, and not non-collusive oligopolies, might be
subject to revisions in the future. In fact, there is no obvious economic ground for this
restriction. If a merger leads to increased prices and harms consumers, it is not important
to the consumers if the price increase is due to a unilateral action by the merging firms,
or if it is due to co-ordinated actions among all firms.

In what follows, we consider some specific models of competition to derive explicit
formulae of the MREs for price to decrease. If these models of competition can be
shown to apply with a reasonable degree of confidence to the industry in which the
merger takes place, then these derived MREs may be more accurate. However, we
would recommend to place the burden of proof for applying these formulae to the
merging firms rather than to the merger authorities. First, the merging firms are likely too
have better information about the nature of competition in their industry. Furthermore,
the merging firms may be supposed to have carefully assessed anti-competitive effects of
the mergers (see e.g. Song Shin, 1998, for a formal argument along these lines).

We distinguish between two types of models: industries with homogeneous goods and
Cournot competition, and industries with product differentiation and Bertrand
competition.126 We make some simplifying assumptions in order to derive explicit
formulae. The derived formulae for the efficiency standards are easy to interpret, they are
based on relatively easy to observe variables, and they can be easily and quickly
implemented. The disadvantage is that the formulae for the efficiency standards may be
quite sensitive to the assumptions regarding pre-merger and post-merger competition. In
the next subsection we describe the computationally more complex simulation approach.
This approach shares much of the economic intuition of the simple models, and at the
same time allows for significantly more flexibility and realism in modelling competition.

6.2.3.2 Homogeneous products and Cournot competition

Consider a merger between firm A and firm B. Farrell and Shapiro (1990) consider a
homogeneous goods market with Cournot competition. Denote the (single) pre-merger
price of the homogeneous good by P; the marginal cost of firm A and B by MCA and
MCB, respectively; and the marginal cost of the merged entity (at the pre-merger
production level) by MCM. Farrell and Shapiro (1990) find that a merger reduces price if,
and only if, the merged firm’s mark-up (at the pre-merger production level) would be

                                                       
126 See the theoretical section for a more detailed discussion of both alternative assumptions.
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greater than the sum of the mark-ups of the constituent firms before the merger, i.e.
P MC P MC P MCM

A B− > − + −( ) ( ) . Let us say that firm A has a marginal cost that is
lower than (or equal to) firm B’s. The condition may then be rewritten in terms of the
required cost reduction below the lowest cost firm:

MC MC P MCA
M

B− > − .

In words, the reduction in the marginal cost of the lowest cost firm, firm A, must exceed
firm B’s pre-merger mark-up. This condition is intuitive: the required marginal cost
reduction is larger the larger is the firms pre-merger market power. A problem with the
formula is that it depends on not so easy to observe variables: marginal cost data cannot
easily be retrieved from accounting cost data. Yet, using the equilibrium conditions for
mark-ups of the Cournot model it is possible to rewrite the above condition as:
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where sA and sB are the market shares of firm A and B, and ε is the price elasticity of
market demand, i.e. the effect of an increase in P by one percent on market demand in
percent (in absolute terms). In words, the required percentage reduction in marginal cost
below the low cost firm A’s marginal cost must exceed an easy-to-compute threshold
sB/(ε-sB). All one needs to know is the market share of each partner before the merger,
and the market elasticity of demand. Intuitively, as the market share of either firm A or
firm B increases, or as the price elasticity of market demand decreases, the required
percentage cost reduction increases.127

One may distinguish between two extreme cases. On the one hand, if the market share of
firm B becomes very small, then the required reduction in the marginal cost below the
low cost firm A’s pre-merger marginal cost can be very small. The acquisition of a small
firm thus puts very low MREs. On the other hand, if the joint market share of the
merging firms exceeds the price elasticity of market demand (sA+sB>ε), then the merger
can never reduce price, even if the marginal cost would drop to zero after the merger.128

In less extreme cases, the threshold efficiency level needs to be computed. For example,
if firm A and B have a market share of 30 percent and 10 percent, and if the price
elasticity of market demand equals one, then the required percentage reduction in A’s
marginal cost is 33 percent; if the merging firms’ joint market share of 40 percent is
evenly distributed (i.e. each firm has 20 percent), then the required marginal cost
reduction is 25 percent.

From a practical perspective, it is necessary to compute the firms market shares and the
price elasticity of market demand. A prerequisite to both is a proper definition of what
constitutes the relevant market. In the previous subsection we discussed how the relevant
market is defined according to a recent notice.129 To compute the price elasticity of
demand (once the market is defined), one may follow an econometric approach after
gathering historical information on prices, total market demand and other variables such
as income. In many cases, price elasticities of market demand may also be available from

                                                       
127 Note that this formula is also consistent with frequently used structural indicators, i.e. market shares

and elasticities.
128 In a Cournot equilibrium, it is also the case that sA<ε and sB<ε.
129 For a review, see for example also Sleuwaegen (1994).
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academic publications or from industry sources. If none of these possibilities is available,
reasonable values for elasticities may be assumed and the robustness regarding
alternative assumptions will need to be assessed.

6.2.3.3 Differentiated products and Bertrand competition

The above simple formula applies if firms produce homogeneous goods. When products
are differentiated several modifications need to be made. There is no longer a single price
for both products. As a consequence, there is no single notion for the price elasticity of
market demand. More fundamentally, one needs to address the issue of how products are
differentiated. At the one extreme, products may be differentiated symmetrically, with all
products in the industry being equally close (or distant) substitutes for one another. At
the other extreme, product differentiation may be asymmetric, with each product having
only one or two direct competitors and competition being highly localised.

Generally speaking, with product differentiation the effects of mergers on prices may be
phrased in terms of own- and cross-price elasticities of demand for the products. The
own-price elasticity of demand for product A,  εAA, is the effect on the demand for
product A (in percentage terms) when its price is increased by one percent. The cross-
price elasticity of demand for product B with respect to the price of product A, εAB, is
the effect on product B’s demand (in percentage terms) when price of product A is
increased by one percent. The diversion ratio δA is the ratio εAB/εAA, i.e. the proportion of
lost sales that is captured by product B, when product A’s price is increased. Put
differently, the diversion ratio is the proportion of consumers for which product B is the
second best alternative to product A. Similar concepts may be defined to measure the
effect of changes in the price of product B (εBB, εBA, δB).

The diversion ratio δA is very important in merger analysis since it provides a measure of
the intensity of pre-merger competition between A and B. Suppose that product A and B
are merged into a single company. If the diversion ratio is very small, then A and B are
no close competitors and the merger should have no significant impact on product A’s
market power. If the diversion ratio is high, and if, in addition, firm A and B do not face
much competition from other products in the market, then a significant increase in
market power may be expected. What cost efficiencies are required for the merger to
reduce price despite a possible increase in market power? If one is willing to assume that
the own- and cross-price elasticities do not vary as prices increase, then the following
formula for the MRE may be derived:130
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In the special case in which products A and B are symmetric, this formula would simplify
to:
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130 This formula assumes firms compete in price, rather than in quantities. The derivation of the formula

is tedious and is available on request. For some related work, see Fisher et al. (1989), Stockum
(1993), Werden (1996) and Bian and McFetridge (1995, 1997).
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For example, suppose that the price elasticity of demand εAA is 3 (implying a pre-merger
markup of 33 percent); and that the diversion ratio δA is 0.2 (20 percent of the sales lost
go to product B when A increases its price). The efficiency standard is then a marginal
cost reduction of 12.5 percent. More generally speaking, the above formulae imply that
the efficiency standard for the price of product A to decrease is greater, as the elasticity
of product A’s demand decreases and as the diversion ratio increases. This is intuitive
since a low price elasticity reflects high pre-merger market power, and a high diversion
ratio reflects intense competition between the merging products.

If one makes the further (strong) assumption that the ratio of two products market
shares are independent of the available products in the market, then one can compute the
diversion ratio in terms of market shares. Under this independence assumption the
diversion ratio δA would equal sB/(1-sA), i.e. the probability that B is second best for
product A equals the market share of product B relative to the joint market share of all
goods except A. Willig (1991) has made this observation to provide a foundation of
traditional merger analysis based on market shares. Indeed, substituting out the diversion
ratio δA in the above formula, one obtains:
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This formula shows some resemblance to the efficiency standard formula for
homogeneous goods (and Cournot competition). It emphasises once again that
information on the price elasticity and market shares are critical in assessing the required
efficiencies.

The above formulae assume that the elasticities of demand are constant. This may be a
good approximation for evaluating small changes around the initial pre-merger
equilibrium. However, when merger occur, a nontrivial change in equilibrium takes
place, so that the constant elasticity assumption is no longer innocuous. To the extent
that the elasticity of demand for a product increases as the price of that product
increases, post-merger market power would be overestimated under a constant elasticity
assumption, and the required efficiencies for price to decrease may be less than implied
by the above formulae. If the constant elasticity assumption is believed to be unrealistic,
then a more general approach needs to be adopted, presumably requiring simulation
analysis (see below).

6.2.3.4 Assessing elasticities of demand

An important practical problem with the above formulae is how to compute the own-and
cross-price elasticities of demand, and the implied diversion ratio. We provided a simple
procedure above to compute the diversion ratio in terms of market shares in a simplified
model of product differentiation. Such a procedure may be useful as a first
approximation, or when data are not easily available. Similarly, one may make use of
survey data or “common sense” to estimate the diversion ratio as the proportion of
consumers for which product B would be the second choice to product A.
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If detailed data on prices and market shares of all products in the market are available,
then one may be able to estimate all own- and cross-price elasticities (and the implied
diversion ratio) through an econometric model of product differentiation. Such models of
product differentiation have been estimated econometrically for the automobile market
by Bresnahan (1981), Berry, Levinsohn and Pakes (1995), Verboven (1996), among
others; for the ready-to-eat cereal industry by Nevo (1998). The limited number of
studies is largely due to the high data requirements, but more studies may be expected as
more data become available (for example due to the detailed scanner data from
supermarkets).

Another approach that has been used to estimate elasticities is called “residual demand
analysis”. This approach131 proposes to focus only on the own- and cross- elasticities
faced by the merging firms, after substituting out the responses by the competitors. The
other elasticities need not to be known for the purposes of merger analysis, so that the
information requirements are greatly reduced. The only data that are needed are
historical data on the merging firms market shares and prices (which may be requested
during the investigation), as well as some market-level variables affecting the industry.
Data on the competitors prices and market shares are not needed. Intuitively, residual
demand analysis makes it possible to determine whether or not the firms proposing to
merge have been close competitors in the past and face little competition from others (in
which case the merger would require high efficiencies). In fact, the obtained estimates for
the own- and cross-price elasticities may be used to compute the diversion ratio and
substituted into the simple formulae for minimum required efficiencies derived in section
1.2.3.3. Such an analysis would require a careful analysis by economists.

6.2.4 Minimum required efficiencies using simulation analysis

6.2.4.1 Introduction

As shown above, for some special cases of oligopolistic behaviour it is relatively easy to
compute the efficiency standards for prices to decrease. Several simplifications were
necessary to derive these formulae, such as the assumption that goods are homogeneous,
or, under differentiated products, the assumption of a constant elasticity of demand.
Furthermore, we did not consider models in which there is both product differentiation
and Cournot behaviour (capacity constraints). Finally, we did not consider explicit
formulas for total welfare to increase. No simple formulae to compute efficiency
standards for welfare to increase are available. For these reasons, these formulae should
only be treated as indicators, not as definite tests in borderline cases. A thorough
robustness analysis, by considering alternative (plausible) values of elasticities, market
shares, etc…, would certainly help in obtaining greater confidence in the obtained
threshold conditions.

At the same time, it may be worthwhile in certain cases to follow a more realistic, in-
depth calculation of efficiency standards by applying simulation analysis. Simulation
analysis allows one to specify the nature of competitive interaction in the industry
without a need to make strong simplifying assumptions. The approach has become

                                                       
131 Baker and Bresnahan (1985) originally proposed this procedure and applied it to the beer industry.

The methodology has been applied in several cases, see for example Hausman, Leonard and Zona
(1994) for the beer industry, or Hausman (1994) for the ready-to-eat cereal industry.
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increasingly popular in evaluating mergers in the U.S. in response to increasing criticism
against the use of simplified formulae that do not apply to the industry under
investigation. More recently, simulation analysis has also been applied in Canadian
investigations. As computer programs develop and become more user-friendly, there
seems to be little reason for not considering simulations in merger analysis in various
cases.

A simulation analysis for mergers can be broken down in three separate steps: (1)
development of the model of competitive interaction, (2) model parameter calibration,
and (3) simulation of post-merger equilibrium, including the computation of efficiency
standards.132

6.2.4.2 Development of the model of competitive interaction

In this step, one investigates how the nature of competitive interaction can be best
described. In chapter 2 various models where discussed. First, one needs to determine
whether products are homogenous or differentiated. If they are differentiated, it is
necessary to find out the precise nature of differentiation, i.e. is competition symmetric
between all firms in the industry, or is competition localised between smaller subsets of
products or firms. Second, it is necessary to specify the cost conditions of the firms. Can
firms compete in prices without accounting for capacity constraints? Or do firms face
binding capacity constraints so resemble Cournot quantity-setting firms? Do firms set
prices (or quantities) unilaterally, or in a co-ordinated manner? A great advantage of
simulation analysis is that it allows one to consider, at least in principle,  all these
possibilities.

To facilitate the task in this step, the investigator may decide to apply one of the existing
programs that has been used in other investigations. For example, Froeb and Werden
(1993, 1994) have intensively used the logit and nested logit model of product
differentiation. The first model allows for product differentiation, but assumes that all
products compete symmetrically; the second model allows for localised competition
between groups or subgroups of products.

6.2.4.3 Model parameter calibration

In this step, data on the products’ current prices and markets shares are substituted into
the model, as well as a measure for the price elasticity of market demand. The data
requirements are thus limited and are no larger than needed when one would stick with
the simple threshold conditions discussed in the previous subsection. After these data are
substituted into the model, it is possible to calibrate the model and retrieve the firm-
specific parameter values for marginal cost and demand.

To understand this, suppose there are 10 products in the market. Assume that each
product has a different marginal cost and possibly also a different valuation (quality),

                                                       
132 Froeb and Werden (1994) provide a detailed description on how to perform model simulations. They

make use of the Mathematica software package.
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which are not directly observed by the investigator. Assume that other parameters, such
as a measure for the price elasticity of market demand, have known values. The
investigator observes each product’s own price and its own market share, which are
interpreted as the equilibrium outcome of consumer demand and firm pricing decisions.
Calibrating the model now consists of inverting the system of 10 demand and pricing
equations to retrieve 10 firm-specific valuations and marginal cost parameters.
Intuitively, if two products have the same price but one has a higher market share, then
calibration would reveal that the more popular model has a higher valuation. The
unobserved marginal cost and demand parameters may thus be inferred from the
observed equilibrium values for prices and demand, assuming any other parameters are
known.

In fact, the own- and cross-price elasticities are thus retrieved from the current data on
the firms’ prices and market shares, usually augmented with some indication of the price
elasticity of the overall market demand. There is thus in principle no need for detailed
data to econometrically estimate all elasticities. A disadvantage may be that the retrieved
elasticities are not as reliable as those obtained through an econometric procedure. This
issue can be overcome through a detailed sensitivity analysis.

6.2.4.4 Simulation of post-merger equilibrium

The previous two steps fully quantify the model of competitive interaction through a
mixture of specification assumptions and parameter calibrations based on the pre-merger
equilibrium. The final step is to specify the changes to the model as implied by the
merger and compute the new prices and market shares. One may then easily compute
changes in prices, consumer surplus and total welfare following the merger.

The first change that needs to be made to the model is the assumption of price-setting.
Where the merging firms previously set prices independently, they now may be expected
to act in a co-ordinated way and take into account the effects on each others’ profit. This
change will tend to increase prices.

A second change may be the presence of efficiencies realised by the merger. The most
direct way of simulation analysis would be to re-compute the equilibrium prices and
market shares for alternative levels of efficiencies that may involved in the merger. In
particular, as the reduction in marginal cost realised by one or both of the firms increases,
the expected price increase falls. There will be a critical level for marginal costs for which
the merger just leaves the prices of the merging products unaffected. This critical level is
a generalisation of the efficiency standards for price to decrease derived in the discussion
based on simple formulae. A simulation analysis also allows one to compute minimum
required reductions in marginal or average costs for mergers to exhibit a positive
externality or to increase total surplus. We are thus left with a very powerful and
generally applicable instrument for analysing the likely effects of mergers and calculating
the efficiency standards for price to decrease or total surplus to increase.133

                                                       
133 Of particular interest are also the simulations done by Froeb and Werden (1993) to assess the validity

traditional structural criteria (as implemented in the first step of merger assessment). They find that
the increase in the Herfindahl index is a far better predictor for beneficial mergers than either the
combined market share of the merging firms or the post-merger Herfindahl index.
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6.2.4.5 A hypothetical example

To illustrate the simulation approach regarding merger analysis, Werden and Froeb
(1994) simulate the effect of mergers of long distance carriers. They start from an
oligopoly model with product differentiation and price-setting firms. They use the logit
model as the specific model partly because the U.S. 1992 merger guidelines use this as
the reference model for differentiated products analysis, and partly because it has modest
data requirements: prices, market shares, a measure of aggregate price elasticity of
demand, and a cross elasticity parameter. Furthermore, even though the logit model does
not generate analytic solutions for equilibrium prices, consumer surplus and welfare, it
has proved to be a tractable model for numerical analysis.

The model has various general predictions regarding mergers: (1) prices of all products
increase as a results of the merger, but the magnitudes of the price increases are very
different across products. The price of the small merging partner increases by more than
the price of the larger partner. The weighted average of the merging partners’ price
increases much more than the prices of the non-merging outsiders. The larger non-
merging firms increase price more than the smaller firms. Mergers that increase price
may at the same time increase welfare because of output reallocation effects. To
understand the net outcome on consumer surplus and/or welfare, a simulation analysis
very helpful.

Froeb and Werden consider hypothetical mergers among U.S. long-distance carriers. For
this industry good data on market shares and prices are available; commonly accepted
measures on price elasticities are available. In a first scenario they assume that the
merger has no effect on costs. Under this scenario, they find that all mergers involving
AT&T have significant adverse welfare effects, and mergers not involving AT&T have
only small effects. In a second scenario, they assume that the merging partners marginal
costs equal the minimum of the two merging firms marginal costs before the merger. In
this scenario all mergers of pairs of long-distance carriers increase social welfare, except
a merger between AT&T and MCI. Table 1 below illustrates these computations.
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Table 1. Price and welfare effects of hypothetical mergers in the U.S. long-distance
carrier market

No cost advantage from merger Cost advantages from merger

Change in: consumer
surplus

total welfare consumer
surplus

total welfare

AT&T—MCI -5.63 -2.296 -5.06 -0.587

AT&T—Sprint -3.40 -1.243 -2.91 0.130

AT&T—Minor -1.45 -0.488 -1.21 0.162

MCI—Sprint -0.98 -0.046 -0.56 0.306

MCI—Minor -0.43 -0.011 -0.20 0.195

Sprint—Minor -0.27 -0.000 -.20 0.047

Minor—Minor -0.12 +0.003 -0.13 0.003

Note: all numbers are in percent of premerger revenues. Minor=representative other firm.
Source: Werden and Froeb (1994), Tables 3 and 5.

A merger between AT&T and MCI has significant price effects both with and without
the above mentioned possible cost savings. Also a merger between AT&T and Sprint has
significant price effects. Regarding welfare effects, only a merger without cost savings
between AT&T and MCI would cause significant adverse effects.

Note that these computations are only hypothetical and one should not generalise their
findings to hypothetical mergers in other industries. Yet the calculations illustrate that
simulation analysis does provide a potentially powerful tool to merger analysis. An
extension of Froeb and Werden’s analysis could have been to simulate the minimum
required cost savings for consumer surplus or welfare to increase. These would than fit
directly into our framework. In addition, it would be wise to perform a more detailed
robustness analysis regarding merger effects. For example, one could redo their
calculation based on the hypothesis that the industry becomes collusive after the merger.

6.2.4.6 Simulation analysis in practice

Simulation analysis has been applied several times in the U.S. In U.S. v. Interstate
Bakeries, The Justice Department blocked a merger between white pan bread companies
in Chicago using this analysis. In the L'Oreal acquisition of Maybelline, the methodology
was again used by the Justice Department to allow a merger between competing
cosmetics firms, a merger that probably would have been blocked using the structural
analysis of the Guidelines. More recently, simulation analysis has also been applied in
Canadian merger cases. The explanation for the recent trend towards simulation analysis
is related to the recent theoretical advances in modelling the competitive effects of
mergers, combined with improvements in computational methods.
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6.2.5 Minimum required efficiencies for a positive externality
The efficiency standard for price to decrease may of course not always be met.
Economists often argue that the relevant objective for the government is total social
surplus, which is the sum of both consumer and producer surplus. For this reason one
may allow the merging firms to appeal to the fact that the merger could create a positive
externality to the consumers and the competing firms jointly. Farrell and Shapiro
considered this possibility (assuming homogeneous goods). As explained in chapter 2,
mergers that increase price may still create a positive externality since the outsider firms
may expand their output after the merger. To the extent that these outsider firms are
relatively more efficient than the insiders, the merger may exhibit a positive externality. A
positive externality is a sufficient (though not a necessary) condition for total surplus to
increase, assuming that the proposed merger is privately profitable.

Farrell and Shapiro derive the condition that the sum of the merging firms market shares
sA+sB should not exceed a concentration index CIO of the outsider firms market shares
for the merger to create a positive externality. More specifically, the critical index is:
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where η is the elasticity of the slope of the demand curve, and µi is the elasticity of
outsider firm i’s marginal cost with respect to output.

This index requires quite detailed knowledge about several specific structural features of
the industry, both concerning cost and demand conditions. In some interesting special
cases this index can be simplified. Let HO be the sum the outsiders’ squared market
shares (i.e. the Herfindahl index of the outsiders) and  HO

* be the sum of the outsiders
cubed market shares. The following matrix then provides measures of CIO in terms of
these indices and elasticities for four alternative cases, depending on whether the
marginal cost function is constant or (linearly) upward sloping, and whether the demand
curve is linear or of a constant elasticity form.
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Consider first the left column, for linear demand. If marginal cost is constant, then the
market share of the merging firms should be less than 50 percent for the merger to create
a positive externality. In this specific case, all that matters is the market share of the
merging firms relative to the outsiders; the distribution of output across competitors is
irrelevant. In contrast, if marginal cost is upward sloping, then the distribution of output
across the outsiders does matter. The  market share of the merging firms should not
exceed the Herfindahl index of concentration among the outsider firms (normalised by
the price elasticity of market demand). The more concentration there is across the
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outsiders, the more likely the merger will create a positive externality. The right column
shows that the conditions are stricter in the case of a constant elasticity demand.

The strength of the approach proposed by Farrell and Shapiro is that it derives sufficient
conditions for a positive externality that are expressed in relatively easy-to-observe
variables, without requiring any knowledge of the actual cost efficiencies arising from the
merger.

There are however also several disadvantages with their approach. First, the above
examples showed that it is difficult to draw a general conclusion other than that the
merging firms market shares should be small relative to some concentration index CIO.
Nevertheless, this problem may be resolved by applying some robustness analysis using
the above (or related) formulae. For example, it would be relatively safe to conclude that
the merger creates a positive externality (assuming homogeneous goods and Cournot
competition) if the joint market share of the merging firms does not exceed any of the
four concentration indices in the above matrix.

A more important problem with the above externality analysis is that simple formulas are
only available for a market with quantity competition and homogeneous goods. No
simple rules exist under price competition and product differentiation. For these cases,
one would need to resort to simulation analysis. Werden and Froeb (1994) consider
simulation analysis to explore the effects of hypothetical mergers among U.S. long
distance carriers, and find examples of mergers that increase both price and welfare,
without internal cost savings, similar to Farrell and Shapiro’s result.

Another important problem with the approach of Farrell and Shapiro is that it looks at
the total externality of a merger, assuming it leads to an increase in price. Since merger
authorities seem to be primarily interested in consumer surplus, this is perhaps the main
reason why their formulae have not been applied.

6.3 Evaluating actual efficiencies

The required efficiency standards computed using one of the methods proposed in the
previous section, ought to be confronted with the actual efficiencies realised by the
merger. We discuss the evaluation of actual efficiencies in three subsections. First, we
discuss what types of efficiencies are most likely to have beneficial effects. Second, we
consider the question to which extent beneficial efficiencies are likely to be merger-
specific. Third, we discuss the issue of verification of efficiencies.

For obvious reasons, much of the discussion draws directly from the discussion in the
“check-list” in chapter 4.

6.3.1 What types of efficiencies are most likely to be beneficial?

6.3.1.1 Efficiencies and pass-on

In section 6.2 we discussed a methodology for calculating efficiency standards, i.e. the
minimum required efficiencies for mergers to decrease price. Broadly speaking, it was
shown that the efficiencies should be sufficiently passed-on to consumers. Which types of
efficiencies are more likely to result in pass-on?
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First, it is necessary to distinguish between fixed and variable costs. Fixed cost savings,
such as the avoidance of a duplication of administrative routines, do not affect the
marginal costs of the firms. The possibility that these savings will be passed on to
consumers is therefore limited. One possibility of pass-on of fixed costs may arise if there
is market power also at the other side of the market. In this case bargaining between the
firm and its customers may lead to lower prices. Nevertheless, such a consideration
should be treated with care. Savings in variable costs directly affect the pricing decisions
of the firm. For this reason, variable cost savings should be given priority in the
assessment of efficiencies.

Second, it is important to know the magnitude of (variable) cost savings. Some examples
illustrate what considerations may be taken into account. (1) If the merging firms argue
that they will realise discounts from buying certain inputs, then one has to provide
detailed documentation on the share of the cost of these inputs in overall costs. (2) If it
concerns the realisation of scale economies, then it is of course important to be
convincing about the extent of scale economies. Also, since long-run economies of scale
affect marginal costs only after some time, information on the expected timing of the cost
savings must be given. (3) If the cost savings stem merely from rationalisation of
production, then it is known from theory that this will never be sufficient to generate
price decreases, though it obviously may contribute to other factors.

Third, not only cost savings should be considered. Improvements in product quality
constitute a synergy with similar economic effects. The relevant question in this case is
whether the claimed efficiencies have the potential of lowering “quality-adjusted prices”,
see e.g. Rosen (1974).

6.3.1.2 Other considerations

Priority should be given to efficiencies that have real effects, rather than only
redistributive (pecuniary) effects. For this reason, one should be careful in taking into
account tax savings. Although these may be passed on to consumers, they of course also
imply a transfer from the tax payer to the firm.

Another issue concerns the distinction between efficiencies at the level of the merging
firms and efficiencies at the level of the market. An example of the efficiencies at the
level of the merging firms could be cost savings as a result of specialisation between the
plants that are owned by the merged entity. An example of efficiencies at the level of the
industry is that the merger between two firms may affect the R&D incentives for the
competitors. We discussed this in detail in Section 3.1.3.2. These types of efficiencies are
potentially very important in some high tech industries. To investigate the role of these
efficiencies in practice is not an easy task. One way could be to adopt a simulation
analysis, extending the typical oligopoly models used in simulations to a dynamic setting.

A possible reason for why only firm-level efficiencies are considered by most
jurisdictions is that they are easier to verify. Even if both types are considered, one may
argue that market-level efficiencies should be treated separately, at least in assigning the
burden of proof. The reason is that it is probably only concerning the firm-level
efficiencies that the firms are (much) better informed than the competition authorities.

Another subtle issue is cost savings (or other efficiencies) that are realised in other
markets. On the one hand, one may argue, that it does not matter where the saving of
resources occur. In a complete cost-benefit analysis, these savings should be included.
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However, there are at least two arguments against this view. First, if competition
authorities need to study the effect of the merger on more markets (than the so-called
relevant market), the analysis would be more complex and hence costly. Moreover, if
cost-savings in other markets are included one may argue that also other issues related to
these other markets should be addressed by the competition authorities.134 Second,
including efficiencies in other markets makes it necessary to weigh the gains for
consumers in those other market against the losses for consumers in the market where
competition is harmed.

Efficiencies arising from output reductions should not be given any weight if the focus is
on price effects. If however also producer surplus is taken into account, then these
savings do matter. Yet note that they are never sufficient to outweigh the reduction in
consumers’ surplus.135

6.3.2 Can efficiencies be created through alternative means?
A question of central importance is whether efficiencies can be achieved through other
means than the proposed merger. It is important not to put any a priori restrictions on
the alternative possibilities and the practical feasibility. The following alternative
possibilities may exist for realising the claimed efficiencies: (1) internal growth, (2) a
joint venture, (3) a specialisation agreement, (4) a licensing, lease or other contractual
agreement, (5) another merger.

Three elements need to be addressed when comparing the proposed merger with the
alternative possibilities. First, it is necessary to determine which alternative arrangements
would be chosen if the merger is blocked (e.g. another merger). Some guidance about
which alternatives are most practical may be gained by considering the regular practice of
other firms in the industry. Unfortunately, however, economic theory can not give much
guidance on this issue.136 Second, it is necessary to determine the relative costs (e.g.
restructuring costs) and expected efficiency benefits from setting up these alternative
arrangements. Third, it is necessary to assess the possible anti-competitive effects of
these alternative arrangements.

Whenever firms use efficiency arguments, they should be as explicit and as complete as
possible regarding these alternative possibilities and their effects. For example, an
alternative merger might be preferably with respect to anti-competitive effects when this
would involve the integration with a smaller firm or with a foreign firm (more distant
competitor). In such a case it should be stated why this alternative merger does not

                                                       
134 Today competition agencies focus attention on the effects of the merger on the so-called relevant

markets (the market where competition is harmed). A reduction in competition is normally believed
to produce dead-weight losses (allocative inefficiencies). However, from an economic perspective this
is a very partial analysis. In particular, according to the theory of second-best, a reduction of
competition in one market may actually be beneficial for allocative efficiency, if competition is
already low in markets for close substitutes. If competition authorities would include efficiencies in
other markets, one may argue that they also should take into account second-best considerations.

135 The difference is the dead-weight loss.
136 The reason is that the theory of endogenous mergers is still very incomplete. That theory aims at

explaining not only which mergers are likely to occur, but also, as an integral part of the analysis,
what would happen absent the merger. Early contributions include Stigler (1950), and Deneckere
and Davidson (1985b). More recent contributions are Kamien and Zang (1990, 1991, 1993),
Fridolffson and Stennek (1998a-b, 1999), Horn and Persson (1996, 1997), Gowrisankaran (1999).
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create the potential for equal efficiencies at a similar restructuring cost and with less anti-
competitive harm.

6.3.3 How can efficiencies be verified?
The most difficult issue regarding the analysis of efficiencies is their verification. Special
care has to be taken so that the analysis of efficiencies can be undertaken with a
reasonable degree of confidence and without relying on too costly information collection
activities.

6.3.3.1 Burden of proof

It is acknowledged by most merger authorities that the merging firms have the burden of
proof regarding the type, likelihood and magnitude of efficiencies, as well as the merger-
specificity of the claimed efficiencies. The merging firms may be presumed to have more
information about their businesses, especially about efficiencies if that was an important
factor in deciding upon the merger.137

6.3.3.2 Standard of proof

Nevertheless, even if the merging firms have the burden of proof, informational problems
remain a key problem, because of the asymmetry of information between the merging
firms and the merger authorities. White (1987) and Fisher (1987) argue that efficiencies
are typically easy to claim, but hard to prove. Fisher (1987) argues in favour of very high
standards for proving actual efficiencies, based on several examples where efficiencies
were claimed but presumably were not materialised or could have been materialised in
another way. 138 U.S. policy has gradually shifted from a standard of “clear and
convincing” evidence, to a standard requiring that efficiencies are “credible” or “clearly
demonstrated”.

Alternative standards are, of course, rather vague. In what follows below, we explain
which elements may be taken into account so as to be able to assess efficiency claims in
an as reliable way as possible.

6.3.3.3 The partial efficiency defence

Not all efficiencies are equally easy to verify. For this reason, it would be desirable to
distinguish between alternative types of efficiencies not only based on their expected
effects, but also based on their verifiability. For example, Areeda and Turner would
especially favour efficiencies relating to economies of scale, at least if demand is not
growing rapidly. Both the U.S. and the Canadian merger guidelines emphasise
production efficiencies (economies of scale and rationalisation) as sources of efficiency
that may be more easy to verify, in contrast to dynamic efficiencies (research and
development).

                                                       
137 A theoretical foundation for this principle is given by Son Shin (1997).
138 Scherer and Ross (1991) provide other cases. For example, the New York Central-Pennsylvania

Railroad merger promised cost savings of about 4 percent, but the actual results from the merger
were highly rising costs eventually leading to a quasi-nationalisation.
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6.3.3.4 Verification and certification of information

To alleviate the asymmetric information problem between the merging firms and the
merger authorities, it may be desirable to put different weight on the amount on
efficiency claims, depending on the source that certifies the validity of the information.
The Canadian merger guidelines distinguish between the following sources of
information: (1) plant- and firm-level accounting statements, (2) internal studies, (3)
strategic plans, (4) capital appropriation requests, (5) management consulting studies
(where available), or (6) other available data. There may be an important advantage of
information that is certified by outsiders such as management consultants, since they
need to protect a reputation of future reliability.

It may also be argued that less weight should be assigned to studies on efficiencies that
have been prepared after the merger has been taken to a detailed investigation by the
competition agency. This is because this would reveal that they were not the ostensible
basis for the merger decision. Later documents should however not be distinguished
altogether, since they may, for example, be prepared to make efficiency claims more
specific or in line with the formalities set out by merger guidelines or notices.

6.3.3.5 Post-merger preview

Scherer (1991) has proposed to first approve mergers only on a temporary basis.
Mergers for which persuasive preliminary evidence on expected efficiencies can be
provided may be allowed for a temporary trial period of, for example, three years. At the
end of this period, an evaluation can be conducted to find out whether the promised
efficiencies have, in fact, been realised. If so, the merger could be definitely accepted.
Otherwise, the company may be required to divest again into the two independent parties
that existed before the merger.

A main advantage of such a system is that it forces the merging firms to think well ahead
of potential future efficiencies, and to make only credible efficiency claims, since making
empty promises may be punished later through a costly divestiture decision. At the same
time, the competition policy authorities can economise significantly on information costs.
There is no need to attempt to verify current claims on future efficiencies, since the final
decision is made when the relevant information on realised efficiencies is available.

A disadvantage is that the merger process may be very costly.139 These costs may well be
sunk in case the ex post decision goes against the merger. Nevertheless, these costs may
in fact serve to make the promised efficiencies credible, since the firms know the rules of
the game, including the fact that they may need to divest if false promises are made.
Furthermore, the costs of divestiture need not to be exaggerated in modern times, as
Scherer argues. Companies now have experience in applying a large variety of
reorganisations, such as sell-offs, spin-offs, or leveraged buy-outs, to make parts of their
company independent organisations.

The system proposed by Scherer may fit however better into the U.S. antitrust system
which already allows the possibility to break up existing firms to reduce market power.
Nevertheless, we believe that it is worth thinking about the possibility of allowing
mergers only conditionally for a trial period before definite approval.

                                                       
139 For example, the merger between Pharmacia and Upjohn is estimated to have cost 1.6 billion dollars

during the three years 1995-97 (Affärsvarlden, 1998).
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6.3.3.6 Merger license fees

Direct verification, certification, or post-merger review all have in common that they
require an direct evaluation (either ex ante or ex post) of the actual efficiencies that are
(expected to be) realised through the merger. A drastically different approach in
screening mergers would be to implement a revelation mechanism through the institution
of merger license fees to be paid to the government.

It is not clear how the license fee for the merger to be accepted should be determined.
This will for example depend on the objective the merger authority has in mind
(maximisation of consumer surplus and total welfare). To understand the determination
of optimal merger licence fees, a more thorough theoretical analysis is required. One may
expect that many of the insights from the asymmetric information (screening) literature
would apply.

In practice, (small) fees for approving mergers (dependent on the merger size) have been
used in the U.K., though presumably not explicitly for screening purposes.

6.4 Should there be an efficiency defence?

6.4.1 Arguments for and against an efficiency defence

6.4.1.1 Informational aspects

The above analysis has shown the important potential role of efficiencies in the merger
process. Even if there is no evidence that mergers create strong efficiencies on average,
some particular mergers do just that. In practice, efficiency considerations are often
implicit in merger evaluation. The relevant question is thus not whether, but rather how
potential efficiencies should be taken into account in merger control.

We have emphasised the central role of procedures which serve to economise on
information costs. The general presumptions approach avoids potentially high
information costs, but relies on possibly unreliable structural indicators for prediction the
net benefits (including efficiencies). The case-by-case approach may imply significant
information costs to measure efficiencies, but does not rely on structural indicators. The
sequential approach aims to combine the advantages of both procedures by relying on
general presumptions, with the exception of the borderline (or marginal) cases where a
case-by-case analysis is taken regarding the anti-competitive and the efficiency effects.
Which approach is actually taken, depends on the information costs and the reliability of
the structural indicators. This may require some value judgements, but also common
sense and experience with actual cases should help to determine which procedure is
preferable.

If the intermediate solution of the sequential approach is found desirable, then a
reconsideration of the threshold levels is required. As argued in more detail in section
6.1.3, the introduction of an efficiency defence (if based on improved information
collection methods) requires a revision of the current single threshold referring to
“dominance”, which delineates those mergers to be accepted without efficiency analysis
from those mergers to be rejected without efficiency analysis. Instead of this single
threshold, two thresholds should now be used: a first threshold (L), below which mergers
are automatically accepted, and a second threshold (H), above which mergers are
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automatically rejected. For the in-between cases an efficiency analysis would then be
undertaken. We note that the lower threshold L will typically be below the “dominance”
threshold as currently adopted, whereas the upper threshold H (which one could possibly
still label the dominance threshold) should exceed the dominance threshold as currently
adopted. Note that the merger authorities could keep flexibility in determining the
threshold levels L and H between which efficiency considerations are allowed. The more
optimistic they are about information costs involved in analysing efficiencies, the further
apart L and H could be. In an extreme case L could be very small and H very large so
that effectively all proposed mergers are allowed efficiency considerations. There is then
a full case-by-case approach as currently in the U.S.

For those mergers that fall within the range in which an efficiency defence is allowed we
propose an approach in which minimum required efficiencies (MREs) need to be
compared with actual efficiencies in borderline cases. We propose a relatively simple
approach to compute these MREs. This approach focuses on a worst-case scenario
regarding anti-competitive effects, and would leave the burden of proof for
demonstrating lower anti-competitive effects on the merging firms. The measurement
and verification of actual efficiencies may follow rules that partly draw on the experience
in other countries.

6.4.1.2 Political considerations

The above discussion has compared the case-by-case, the general presumptions and the
sequential approach from an informational point of view. Each approach has its own
strengths and weaknesses in treating the possible presence of efficiencies in a reliable, yet
computationally tractable way. In this section we point out that there are also political
reasons why it may be advantageous (or not) to recognise the presence of efficiencies, at
least in principle.

First, there has been the Kali+Salz decision, which the Court for the first time accepted
the concept of joint, or oligopolistic, dominance, rather than single firm dominance. This
suggests that the policy has recently become more strict regarding mergers. This
development may make it more natural to consider efficiencies more explicitly today.

Second, many merging firms try to make use of efficiency arguments in convincing the
merger authorities on the likely net benefits from the merger. At present, the Commission
is simply not positioned to consider these efficiency claims in a formal way. It would
potentially improve the transparency of merger review that efficiency considerations can
be dealt using a clear procedure. See, for example, Neven et al. (1993) or Camesasca
(1999) on this.

Third, there is a political argument why it may not be desirable to allow efficiency
considerations. One has to be careful that introducing efficiency considerations in a
formal way does not open up the possibility of a more active industrial policy. Yet such a
problem may be overcome as long as there is sufficient transparency in the procedures.
According to Camesasca, the main problem with the current “between-lines” approach is
that the Commission has no fall-back line to defend itself against accusations of industrial
policy considerations. Furthermore, the perception of political influence on the antitrust
review of mergers and regulatory capture by a host of interest groups is aggravated by
the limited judicial review of the Commission’s decisions. He argues that it is necessary
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to clarify that “efficiencies” are just that, and as such no open gateway for “other
competing values.”

6.4.2 Formalities
In this section we discuss some possible actions that may be undertaken so as to take
into account some of the findings of this report.

6.4.2.1 The Merger Regulation

We have discussed in some detail in chapter 4 the importance of article 2(1)(b) of the
merger regulation. Our conclusion was that at present the interpretation of this article is
not clear regarding the treatment of efficiencies. If one is to introduce an efficiency
defence, two approaches may be taken.

The first approach is to reinterpret article 2(1)(b) to mean that efficiency considerations
may be considered. We have argued in chapter 4 that such a reinterpretation is possible,
i.e. does not contradict the other articles of the legislation, as long as efficiencies are
required to be sufficient to reduce price. If such a reinterpretation is made, it may be
more convenient to talk about rebuttal than defence (see the check-list in chapter 5).
Moreover, if such a reinterpretation is made it may be desirable to publish a Notice
commenting on the interpretation of article 2(1)(b) as discussed below. A problem with
this approach is that it could limit the treatment of efficiencies to dynamic efficiencies
and not include static efficiencies as is done in Art 85(3), see our discussion in section
(5.3.4). A second approach is to rewrite the Merger Regulation. The advantage of this
approach is that the role of efficiencies can be considered in a more flexible way, for
example without necessarily focusing exclusively on consumer interests.140

Whatever approach is taken, the Merger Regulation should limit attention to a
recognition of the potential role of efficiencies in a flexible and unambiguous way.
Details on how to incorporate efficiencies do not belong in the Merger Regulation, since
they should be subject to periodic evaluation.

6.4.2.2 Notice

To outline the specific procedure by which efficiencies are (or are not) taken into
account, it would be desirable to publish a separate notice, comparable in goals to the
relevant sections of the “Merger guidelines” published in the U.S. or Canada. Such a
Notice could be based on various findings discussed in the present chapters, and outline
under which circumstances efficiencies are explicitly considered, and how minimum
required and actual efficiencies are compared.

The advantage of a separate Notice is that it can be changed in a more flexible way,
taking into account recent developments in the role of efficiencies and in our thinking
about them.

Writing a Notice may be particularly important if the firms themselves have to carry out
the burden of proving efficiencies. Writing a Notice where it is described in detail how

                                                       
140 Our review of the E.U. practice revealed that the efficiency defence under Article 85(3) of the Treaty

of Rome may be more far reaching than the efficiency defence that could be constructed under
Article 2(1)(b) of the Merger Regulation.
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efficiencies are considered, may also have a commitment value. The increased
transparency makes it difficult to deviate from the described procedure, and worries
about industrial policy might be reduced.

6.4.2.3 Post-merger review

We have stressed that the procedure to be adopted for incorporating efficiencies depends
on the role of information costs and the reliability of structural indicators as predictors of
net effects. The actual mergers that have been proposed (and accepted) provide a unique
data base for the merger authorities to continuously evaluate their policy. For example,
the merging firms may be asked to provide evidence on the realisation (or lack thereof)
of promised efficiencies. This would allow the merger authorities to obtain a more
complete picture on the distribution of efficiency gains from mergers, in particular the
average and the variance of efficiencies. Similarly, the merging firms may be asked to
provide detailed historical data on competitive variables, in particular the evolution of
prices and market shares. This would enable to merger authorities to obtain a more
precise idea of the degree of pass-on. A post-merger review could thus significantly
contribute to experience and provide directions on how to update merger control and the
role of efficiencies.
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