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Abstract: We estimate the deterrence effects of EU merger policy instruments over the 
1990-2009 period. Our results suggest that phase-1 remedies uniquely involve robust 
deterrence in the European context, as they lead to fewer merger notifications in 
subsequent years. Furthermore, merger-policy actions as a whole – as well as 
preventions, phase-2 remedies, and phase-1 withdrawals – do not appear to yield 
substantial deterrence effects. While we do not find that the 2004 merger reforms yield 
additional deterrence, we do find that the deterrence effects involved with phase-1 
remedies work best in low-competition industries; i.e., in industries where the HHI is 
above the 0.2 cut-off level employed by the Commission to define an industry as 
exhibiting a lack of competition. 
 

1. Introduction 

The design and enforcement of competition rules is one of the cornerstones of European 

Union (EU) policy to support the European integration process and stimulate 

sustainable growth. In fact, the founding Treaty of Rome deemed that Member States 

would cede authority over competition issues to the European institutions, since this 

was considered to be essential for a well-functioning internal market. Thus to support 

these objectives, the European Commission (EC) has been granted enhanced powers of 

enforcement in this field (Neven, 2006). 

The received wisdom among economists and policy makers is that competition 

matters when it comes to economic efficiency and innovation incentives (Nickel, 1996; 

Aghion et al., 2005). Moreover, these benefits are even more relevant during times of 

economic crisis (Cole and Ohanian, 2004). Effective competition, therefore, plays a 

fundamental role in promoting the welfare of an economy when markets cannot rely on 

                                                           
We are grateful to participants of a seminar at the Directorate-General Competition of the European Commission for helpful 

comments and suggestions. 



  

2 DETERRENCE IN EU MERGER POLICY 

substantial amounts of capital to stimulate economic growth. Furthermore, by producing 

consumer savings through lower prices and higher quality products, competition can 

stimulate demand, lower inflation and lead to concrete improvements in the purchasing 

power of consumers. Finally, competition also reduces price levels in the wholesale and 

intermediary markets—markets that are fundamental to the greater economy.  

While there is wide consensus that competition is welfare enhancing during both 

prosperous and difficult economic periods, it is a bit more controversial to state that 

competition policy actually does a good job of effectively stimulating competition. In 

light of this uncertainty, a number of scholars have called for more research on whether 

and how actual competition is influenced by competition authorities (e.g., Crandall and 

Winston, 2003; Baker, 2003; Buccirossi et al., 2013).  

Among the different areas of competition enforcement, we focus on merger policy in 

this study. Merger control plays a crucial role in competition policy because it is the 

only instrument via which authorities can engage in ex-ante prevention of anti-

competitive situations. Given that it is much harder to intervene ex-post, competition 

law enforcement has not been extremely successful at stopping pre-existing firms from 

abusing any dominance they hold in a market or at hindering the occurrence of collusion 

(Kovacic, 2009). Consequently, an effective merger policy is a pivotal component of a 

well-functioning competition policy. 

Despite the significance of merger policy, recent studies indicate that the EC’s 

enforcement of merger policy is far from perfect.
1
 The EU courts have likewise agreed 

that a number of errors have been made in the conduct of merger policy. Namely, four 

prohibition decisions (Airtours/First Choice; Schneider/Legrand; Tetra Laval/Sidel; and 

GE/Honeywell) from the early 2000s were appealed by the merging parties, and in all 

four cases the EU courts identified problems with regard to the rigor of EC economic 

analysis. The public attention engendered by these cases – and other related issues – led 

to a substantial modernization of the EU merger control institutions. In particular, 

Council Regulation 139 in 2004 aimed to reform EC competition policy in order to 

achieve a ‘more economic approach’ in the implementation of EU competition laws. In 

practice, this meant a case-by-case approach guided by economic principles instead of 

the application of per se legal rules.  

While the policy debate and academic studies on the effectiveness of EU merger 

policy are often based on rulings regarding already proposed mergers (e.g., the presence 

of type I and type II errors in merger control), merger policy actually entails more than 

just direct effects from the detection, amelioration and prohibition of anti-competitive 

merger activity. In particular, substantial indirect effects also possibly exist. Indeed, as 

many commentators agree (e.g., Nelson and Sun, 2001; Davies and Majumdar, 2002), 

direct effects might only represent the ‘tip of the iceberg’ when it comes to the overall 

impact of merger control. Namely, indirect deterrence effects have been considered to 

be quite important, as firms are likely to internalize competition rules in their decision 

                                                           
1 In a sample of 168 transactions over the 1990-2002 period, Duso, Neven and Röller (2007) find that about one-quarter of the 

mergers and acquisitions (M&As) approved by the EC were actually anti-competitive in nature. Using the same data, Duso, 

Gugler and Yurtoglu (2011) found that remedial actions – the most commonly employed merger intervention tool – only 

partially help in restoring effective competition. 
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making and thus alter the types and frequencies of the mergers they propose due to the 

presence – and changes in the tenor of – merger policy (Eckbo, 1992; Crandall and 

Winston, 2003). Hence, an effective merger policy should create incentives that shape 

the behaviour of firms in violation of these rules, since no policy can be truly effective 

if its every application has to be policed (Baker, 2003). Thus, the effects of merger 

policy are not limited to the specific firms targeted by merger-control actions, but 

should surely also include all firms whose behaviour and performance might be affected 

– i.e., deterred – in the future by specific decisions and specific policies (Sørgard 2009; 

Salop, 2013). In this vein, Joskow (2002: 99–100) notes that “the test of a good legal 

rule is not primarily whether it leads to the correct decision in a particular case, but 

rather whether it does a good job deterring anti-competitive behavior.”  

The principal aim of this project, therefore, is to investigate the deterrence effects 

involved with EC merger policy over the past two decades. For that purpose, we have 

gathered information regarding all mergers notified to the EC from 1990 until 2009 – 

over 4,200 mergers – and regarding the type and frequency of the various merger-policy 

actions taken by the EC: i.e., clearances, remedies, and prohibitions. We are able to 

distinguish whether these merger-policy actions took place in initial or secondary 

phases of the EC merger-review process. The ability to differentiate between different 

types of merger-policy actions and the different timings is helpful, as these differences 

may involve different costs for firms and, therefore, generate distinct deterrence effects 

(Seldeslachts, Clougherty and Barros, 2009; Salop, 2013). The high level of detail 

involved with the EC merger reports suggests that our constructed database represents 

the best available data upon which to assess the deterrence effects involved with merger 

policy.
2
  

We will study then the impact of EC merger-policy actions on the proclivity of firms 

to engage in future merger activity at the industry-level. We concentrate specifically on 

the ability of different merger-policy tools to generate forsaken merger activity; i.e., 

deals not proposed by potential merging parties. We will also consider how deterrence 

has evolved over time; in particular, whether the 2004 reforms in EC merger control 

resulted in substantial changes in terms of deterrence. We will also investigate whether 

EC merger policy involves more deterrence in low-competition industries—low 

competition as measured by both the Herfindahl-Hirschman-Index (akin to the EC’s 

initial screening) and the elasticity of firms’ profit with respect to costs (Boone, 2008). 

Our working assumption is that effective deterrence would involve merger-policy 

actions in low-competition industries generating more robust deterrence effects as 

compared to high-competition industries, as mergers in low-competition industries 

would tend to be more anti-competitive.  

The immediate tangible benefits of our study are threefold. First, we begin the process 

of factoring the deterrence effects of EU merger policy; thus, we begin the 

quantification of what has until now been un-quantified in the European context in a 

                                                           
2 While recent empirical scholarship exists concerning merger-policy deterrence, these studies tend to be broad and cross-

jurisdictional in nature (e.g., Seldeslachts, Clougherty and Barros, 2009) or focused on US merger control (e.g., Clougherty 

and Seldeslachts, 2013). Furthermore, the data employed in those studies tends to be somewhat patchy due to the reluctance of 

most antitrust jurisdictions – including the US. – to provide high-quality information regarding their merger cases. 
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comprehensive manner. Second, we are able to examine which particular merger-policy 

instruments – and at what stage of the merger-review process – tend to indicate 

substantial deterrence, and whether deterrence works better in those industries where it 

is potentially most necessary. As Crandall and Winston (2003, p. 4) argue, scholarship 

must “explain why some enforcement actions [...] are helpful and others are not.” Third, 

by covering such a large timespan of EU merger control, we can investigate whether EU 

institutional merger reforms yielded any substantial improvement in the ability of 

merger policy to generate deterrence effects. In particular, we will be able to factor 

whether the 2004 reforms brought about enhanced deterrence effects. 

Our empirical results indicate that only remedies applied during the initial 

investigation phase (‘phase-1 remedies’) yield robust deterrence. Finding that phase-1 

remedies – but not phase-2 remedies – involve deterrence may be explained by the fact 

that the EC could have more bargaining power in the early stages of the merger-review 

process. Accordingly, the EC is able to extract greater concessions from firms in the 

initial phase, which lead then to more substantial remedies and in turn greater deterrence 

effects. Furthermore, the results also show that phase-1 remedies after the 2004 policy 

reform indicate relatively large deterrence. However, these post-2004 deterrence effects 

are not significantly different from pre-2004 periods. This may be because of two 

countervailing effects. The 2004 reforms made EU merger policy more efficient and 

transparent in some respects. On the other hand, its more economics-grounded case-by-

case approach may have offset these gains in other aspects. Given that deterrence 

generally improves with certainty (Craswell and Calfee, 1986), the net effect of the 

reforms may have been close to zero. Finally, we find that phase-1 remedies involve 

greater deterrence in low-competition industries (measured by the Herfindahl-

Hirschman-Index, ‘HHI’) than in high-competition industries—a finding which is 

consistent with EC merger policy mostly deterring anti-competitive mergers.  

The remaining sections of the paper are structured as follows: Section 2 describes our 

deterrence framework. Sections 3 and 4 respectively explain the data and estimation 

strategy. Section 5 discusses the results, while Section 6 concludes and provides some 

policy insights. 
 

2. A Deterrence Framework 

We measure the deterrence effects of EC merger policy by employing the methodology 

from the economics of crime literature spawned by Becker (1968). In this framework, 

enforcement actions make criminals update their probabilities of being caught and 

update their estimations of the punishments involved with being caught.
3
 The proposal 

of an anti-competitive merger is, of course, no crime in the strict sense, but the 

deterrence mechanism is analogous in this environment as undesirable actions are 

‘punished’. Accordingly, the methodological framework from the economics of crime 

                                                           
3 The economics of crime literature rests on strong theoretical foundations (Becker 1968), has been subject to a great deal of 

scholarship (see Cameron 1994; Grogger 1990; Cloninger and Marchesini 2006, for reviews), and has elicited a healthy dose 

of criticism (e.g. Garoupa 1997; Berk 2005; Donohue and Wolfers 2005). Thus, this is a widely-employed and well-tested 

methodology.  
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literature provides a sound means for a specific analysis of the deterrence effects 

involved with different EU merger-policy instruments. Indeed, we know that effective 

deterrence requires those tempted by anti-competitive actions to believe that 

transgressing those rules involves a reasonable probability of being caught and suffering 

consequences (Craswell and Calfee, 1986; Baker, 2001).  

As outlined in the theoretical framework of Seldeslachts, Clougherty, and Barros 

(2009), changes in merger-policy actions represent manifestations of actual merger-

policy changes. Hence, firms update their beliefs regarding the competition authority’s 

stance when they witness upticks and downticks in policy actions. For example, 

increases in a particular merger-policy action lead then to positive updating of the 

probability of eliciting such an action in the future. Sah (1991) shows that the above 

properties are satisfied when perceptions are described by Bayesian inference. 

Accordingly, a change in actions by the EC signals a change in the tenor of EU merger 

policy.  

With the above in mind, we can generate our empirical setup where we consider the 

impact of changes in merger-policy actions on future levels of notified merger activity. 

Our framework is based on the idea that if deterrence is at play, then a positive change 

in merger-policy actions should signal to future merging parties that the expected cost 

of proposing an anti-competitive merger has increased. In response to such changes, a 

proportion of the planned anti-competitive merger activity will be forsaken by merging 

parties. Accordingly, there should be a negative relationship between merger-policy 

actions and levels of proposed merger activity in subsequent years. On the other hand, if 

there is no deterrence at play (e.g., if a particular merger-policy instrument is not 

perceived by merging parties to be costly), then we should see no relationship between 

merger-policy actions and levels of proposed merger activity in subsequent years. As an 

aside, we must, of course, control for potential confounding factors; hence, we will 

explain how we capture the merger wave in the next section, as this is an essential 

element in our empirical strategy to isolate deterrence effects. 

While our main analysis considers whether the enforcement of merger control leads to 

forsaken merger activity in subsequent periods, we do not differentiate between 

competitive and anti-competitive mergers per se. It would be difficult to identify the 

precise level of anti-competitiveness for each particular merger proposal in a deterrence 

study with the scope of ours.
4
 Yet, using changes in the number of notified mergers in 

order to elicit deterrence does raise the issue as to which types of mergers tend to be 

actually forsaken by merging parties. Some scholars have expressed the specific 

concern that pro-competitive mergers are often deterred (e.g., Eckbo 1989, 1992). It 

seems, however, more probable that altering the tenor of merger policy would have a 

greater impact on anti-competitive merger activity. For example, the Deloitte and 

Touche (2007) study for the UK Office of Fair Trading provides evidence via surveys 

that UK merger policy rarely deters pro-competitive merger activity. More recently, 

                                                           
4 One could in principle use stock market data for both merging and rival firms – e.g. Duso, Neven and Röller (2007); Duso, 

Gugler and Szücs (2012) – in order to assess the competitive impact of a particular merger. However, this methodology is 

unfeasible in our context due to the scale of our study: where we desire to elicit the deterrence effects of different merger 

policy tools at the industry-sector level over a two-decade period. 
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Baarsma, Kemp, van der Noll and Seldeslachts (2012) completed a similar survey for 

the Dutch competition authorities and confirmed this point regarding the rarity of pro-

competitive mergers being deterred. 

Clougherty and Seldeslachts (2013) considered similar issues when they examined 

changes in the composition (horizontals versus non-horizontals) of proposed merger 

activity in order to proxy for the competitive nature of US merger notifications. Such an 

empirical strategy is enabled by the fact that US authorities provide information on the 

number of horizontal and non-horizontal merger proposals (whereas the EC does not). 

This empirical strategy is based on Stigler’s (1966) factoring changes in the general 

composition of US merger activity in the years following the 1950 amendment to the 

Clayton Act. Following Stigler’s seminal work and given the fact that US antitrust 

authorities almost exclusively target horizontal merger activity as potentially anti-

competitive, Clougherty and Seldeslachts (2013) question whether US merger policy 

actions in targeted sectors lead both to reduced horizontal merger notifications and to 

unaffected non-horizontal merger notifications in those particular sectors. Such a result 

would be consistent with US merger control mainly deterring anti-competitive mergers, 

as anti-competitive mergers are strictly a subset of horizontal merger activity in the US 

context. That study did indeed find that changes in US merger-policy actions lead to 

decreased horizontal merger activity – and unaffected non-horizontal merger activity – 

in subsequent years.  

Summarizing the above, we are not able to consider which merger types are deterred 

in the European context. However, pre-existing empirical scholarship (e.g., surveys of 

European legal advisors and CEOs, evidence based on event studies, and evidence from 

US merger policy) indicates that anti-competitive mergers are principally affected by 

changes in the tenor of merger control. Nevertheless, we will be able to extend our basic 

framework in order to allow differentiation between high-competition and low-

competition industries. Specifically, we will define high-competition versus low-

competition industries on the basis of two indicators. First, we construct a traditional 

measure of industry concentration that is frequently employed in merger cases—the 

Herfindahl-Hirschman-Index (HHI). Second, we apply an alternative measure of 

competition intensity: namely, the relative-profits measure recently developed by Boone 

(2008) and empirically operationalized by Griffith, Boone, and Harrison (2005). This 

measure quantifies the elasticity of a firm’s profits with respect to its average cost 

level—where higher elasticities (i.e., firm profits that are more responsive to costs) 

indicate more intense competition. These indicators will be explained in more detail 

below in the data section.  

The prior that mergers occurring in low-competition industries are more likely to be 

anti-competitive resides behind these additional tests. For example, all else equal, a 

merger that reduces the number of industry competitors from three to two is likely to be 

more anti-competitive than a merger that reduces the number of industry competitors 

from ten to nine—a logic similar to that employed by the EC in its initial merger-

screening process. Indeed, the EC routinely clears mergers in competitive industries 
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based on the HHI and market shares for the involved firms; though, it takes a closer 

look at the mergers notified in low-competition industries.
5
  

Accordingly, if deterrence is to work effectively, then merger-policy actions in low-

competition industries should generate larger deterrence effects than would merger-

policy actions in high-competition industries. Moreover, it would seem likely that the 

EC would want its merger-policy actions to involve a larger effect in terms of 

deterrence in low-competition industries. 
 

3. Data 

The data employed in this study are panel in nature (where each industry sector 

represents a panel with observations over the 1990-2009 period) and consist of 

matching data from two separate sources. First, the EC’s webpage yields data on the 

number of notified mergers per year and industry, and on the corresponding frequency 

of merger-policy actions at the sector-year level of analysis. Second, Thomson Reuter’s 

Worldscope database allows generating the necessary merger-wave controls at the 

corresponding level. 

3.1. Merger and Merger Control Data 

The principal source of information derives from the publicly accessible cases published 

by the Directorate-General Competition (DG Comp) of the EC on its competition 

webpage.
6
 The entire history of European merger control – from its inception with the 

1990 EU merger regulation – is represented in these case files. To better understand the 

nature of this rich information, it is perhaps useful to briefly summarize the process of 

EU merger control.  

Mergers that affect European markets must be notified to the EC when the deal 

involves an EU community-wide dimension.
7 

As pictured in Figure 1, after receiving 

notification of the merger, the EC has 25 working days in which to make an initial 

assessment of the merger—the so-called ‘phase 1 investigation’. This phase can be 

extended to 35 working days when the notifying party submits potential remedies or if 

the Member States request (or are requested to) referral of the case. Following this 

preliminary investigation, the EC can unconditionally clear the proposed merger if it 

does not significantly impede effective competition (‘phase-1 clearance’). Alternatively, 

the EC can decide to accept remedies proposed by the merging parties in this first 

bargaining stage (‘phase-1 remedy’). This occurs when the proposed commitments – 

                                                           
5 In its guidelines concerning the assessment of horizontal merger activity (EC, 2004, p. 6), the EC states that “The overall 

concentration level in a market may also provide useful information about the competitive situation. In order to measure 

concentration levels, the Commission often applies the Herfindahl-Hirschman Index (HHI). [...] The absolute level of the HHI 

can give an initial indication of the competitive pressure in the market post-merger.” 
6 Statistics on the notified mergers as well as reports for each of the EC’s decisions can be downloaded from the EC’s 

webpage: http://ec.europa.eu/competition/mergers/cases/. 
7 A merger has an EU community dimension if "(i) It takes place between firms with a combined worldwide turnover of at 

least 5 billion Euros and, (ii) a turnover within the European Economic Area of more than 250 million Euros for each of at 

least two of the participating firms (unless each merging firm achieves more than 2/3 of its aggregate community turnover 

within one and the same Member State)." (Council Regulation No 139/2004 of 20 January 2004).
 



  

8 DETERRENCE IN EU MERGER POLICY 

e.g., selling some problematic assets to a competitor – would effectively attenuate the 

anti-competitive issues that are identified by the EC. However, the EC can also 

conclude that the proposed concentration raises serious competitive issues that are not 

solved by the proposed remedies. If this is the case, the EC will then initiate a more in-

depth analysis (‘phase-2 investigation’). Finally, merging parties will sometimes 

withdraw their proposed merger during the initial investigation phase (‘phase-1 

withdrawal’).  
 
 

[Insert Figure 1 here] 

 

Phase-2 investigations can go for a maximum of 90 working days.
8
 After this more 

detailed investigation, the EC can again unconditionally clear the merger (‘phase-2 

clearance’), clear the merger conditional on commitments (‘phase-2 remedy’), or 

prohibit the concentration (‘phase-2 prohibition’). The merging parties may also decide 

to withdraw the merger in the second phase (‘phase-2 withdrawals’). Commentators 

(e.g. Bergman, Jakobsson, and Razo, 2003) have argued that when the merging parties 

withdraw a merger in the second phase, this can be interpreted as a virtual prohibition. 

Indeed, merging parties will oftentimes formally withdraw the merger before the actual 

prohibition of the transaction is commuted. Given that both phase-2 prohibitions and 

phase-2 withdrawals suggest a failure to find a satisfactory remedy that alleviates anti-

competitive concerns, we aggregate phase-2 prohibitions and phase-2 withdrawals into 

‘phase-2 preventions’. Nevertheless, unreported analysis yields empirical results that are 

qualitatively identical if we keep both policy instruments separate. 

We analyse the first two decades of EU merger control (1990–2009) where a total of 

4,284 mergers have been notified to the EC. For each of these merger cases, we have 

information on the name of the merging parties involved, the merger notification date, 

the type and date of the EC's decision(s), and the main industry affected by the merger 

as identified by the EC. These industries are identified with ‘NACE codes’: a 

classification scheme used by the EU to categorize economic activities.
9
 We have 

annual data covering the years 1990-2009 for 88 NACE industry groups (m); hence, our 

unit of analysis is a particular industry in a particular year (t). For each of these 

industry-year combinations, we construct industry-level measures of merger activity and 

merger-policy actions for the EC. The first six rows of table 1 report the exact definition 

of these different merger-policy variables, where merger clearances serve as the 

benchmark and are not explicitly included in the analysis.
  

 
[Insert Table 1 here]  

 

                                                           
8 The investigation can be extended to a maximum of 105 working days if the parties submit remedies later than 55 days after 

the start of phase 2. Moreover, the EC and the notifying parties can ‘stop the clock’ for a maximum of 20 days subject to 

certain conditions: e.g., if the merging parties do not comply with requests for relevant information. 
9 While NACE industries can be as detailed as for example “C10.7.3 - Manufacture of macaroni, noodles, couscous and 

similar farinaceous products”, we have chosen a higher level of aggregation. For example, the above mentioned industry is 

aggregated (together with 17 others) into the group “C10 - Manufacture of food products”. This is done to measure deterrence 

at a relatively broad level and has the additional advantage that it reduces the number of zero-observations for an industry-

year combination.  
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 Figure 2 illustrates the total number of mergers notified by year across all 

industries. The figure shows that merger behaviour follows a characteristic wave-like 

pattern. During the 1990s, the number of merger proposals steadily increased. Yet 

following the burst in the dotcom bubble, we see a reversal in this trend through the 

2000-2003 period. Merger activity levels rise again after 2004 and reached a peak in 

2007; though, the number of merger proposals indicates a significant downward trend 

with the financial crisis of 2008-2009.  
 

[Insert Figure 2 here] 
 

 Similarly, figure 3 displays the total number of yearly merger-policy actions taken 

by the EC. The activity levels for merger policy appear to correlate to some extent with 

the levels of merger activity. Some additional factors, however, are seemingly at play in 

the observed patterns. After the reversal of four prohibitions by the European courts in 

the early 2000s (Airtours/First Choice; Schneider/Legrand; Tetra Laval/Sidel; and 

GE/Honeywell), both the number of phase-2 preventions and the number of phase-2 

remedies decrease. Additionally, both phase-1 remedies and phase-1 withdrawals occur 

more frequently over the same period. Accordingly, there appears to be some 

indications here of a trend whereby EC officials are more actively using the initial phase 

of the merger-review process to settle merger cases. This potentially shows an 

improvement in reaching an early agreement, suggesting an increasing efficiency of 

communications between merging firms and the EC. As noted by Lyons (2009, p166), 

“Reasons for this include experience, more written guidance, a more economic 

approach, and the impact of the Courts.” Alternatively, there may be a realisation by the 

EC that they have more bargaining power in phase 1, as will be later explained in more 

detail. 

 
 

[Insert Figure 3 here] 
 

An initial consideration of our industry-based dataset indicates that many industries 

exhibit a dearth of merger-policy actions. In other words, quite a few industries show a 

complete lack of activity in terms of merger policy. These industries will not help in 

identifying the deterrence effects involved with active merger-policy enforcement, as 

deterrence in our framework functions via firms updating their beliefs about the EC’s 
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stance through actual changes in merger-policy actions. Therefore, we will exclude 

these inactive industries from our analysis.
10

  

 

3.2. Control Variables 

Industry-level economic and financial conditions have been widely recognized as 

important drivers of merger behaviour (e.g., Harford, 2005); thus, we must construct 

industry-level variables that control for the tendencies in merger activity levels. To do 

so, we use information on European firms from Thomson Worldscope databases over 

the 1990-2009 period. Doing so ensures that our firm-level data matches the European 

markets affected by the merger activity observed in our sample.
11  

We aggregate this 

firm-level balance-sheet and income-statement information at the industry-year-level 

(m,t) and match these data with our relevant merger-activity and merger-policy 

constructs.
12

 After this matching process, we are left with 72 industries spanning the 

1990 to 2009 period. 

We follow Andrade, Mitchell, and Stafford. (2001), Harford (2005) and Clougherty 

and Seldeslachts (2013) by constructing a set of variables which have been found to be 

important drivers of merger waves: the industry-median sales growth (Salesgrowthmt), 

the industry-median return on shares (Sharereturnsmt), and the industry-median market-

to-book ratio or Tobin’s Q (Tobins qmt). The second part of Table 1 reports the precise 

descriptions of these three control constructs, as well as the descriptions for the below 

described additional control variables.  

The three industry-level controls represent primary factors influencing merger activity 

levels. First, Andrade, Mitchell, and Stafford (2001) find that industries with substantial 

sales growth tend to experience greater merger activity levels. Several related 

                                                           
10 In particular, we drop those industries where we observe 2 or less merger-policy actions over the whole period of our sample 

(1990-2009). A simple logit procedure shows that the likelihood of being an inactive industry significantly increases with the 

HHI; i.e., industries with higher concentrations are more likely to be inactive in terms of merger policy. One might tentatively 

deduce that in highly concentrated industries firms do not propose a merger because they know that this merger will simply not 

be approved. While it is, of course, unclear whether this holds for all of our inactive industries, it is consistent with the fact that 

the mere existence of credible merger-policy institutions could by itself have a deterrence effect in concentrated industries—a 

point that policy makers often make. For example, Coate (2005) states that a merger to monopoly is essentially never proposed 

and mergers of 2-to-3 and 3-to-4 have very little chance of not being challenged in the US. Baker (2003, p38) further indirectly 

supports such ‘indirect deterrence’ when he presents a historical perspective of US merger policy, and concludes that “studies 

of firm behaviour […] demonstrate that without antitrust, firms can and do exercise market power, to the detriment of 

consumers and other buyers.” Aaronson (1992) provides some examples of UK industries where a sort of ‘shutdown’ in both 

merger and merger-policy activity has taken place over a period of time—these are industries where competition authorities 

have signalled that horizontal M&As are simply unwelcome in the foreseeable future. 
11 We use data from firms broadly defined to include all countries of the European Economic Area, plus Turkey. In particular, 

we include firms located in the following countries: Austria, Belgium, Bulgaria, Channel Islands, Czech Republic, Denmark, 

Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Liechtenstein, Luxembourg, Netherlands, Norway, 

Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, United Kingdom.  
12 The primary industries of activity for firms in Worldscope are identified through the US SIC codes, while the industry-

merger activity is categorized according to the EU NACE codes. We, therefore, match these different industries by using the 

US census bureau table of conversion (http://www.census.gov/eos/www/naics/concordances/concordances.html). To avoid 

double counting, we employ a 1 to 1 matching procedure. However, this conversion table sometimes allocates the same SIC 

industry into different NACE industries. Hence, as a robustness check, we also define the industries via an alternative m to 1 

matching procedure and show in the Appendix that qualitative results do not change when using this allocation process. This 

should come as no surprise, since these industry-control variables capture broad changes in industry trends, which are only 

partially affected by the possible misallocation of some firms. 

http://www.census.gov/eos/www/naics/concordances/concordances.html
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explanations exist behind this relationship; yet in essence, once an economic shock 

occurs to sales growth in an industry, the collective reaction of firms is such that 

industry assets are reallocated via merger activity. Mergers will tend then to cluster in 

time, as managers simultaneously react to similar shocks by competing for the best 

combinations of assets. Second, industries with higher share prices or market-to-book 

ratios often indicate greater merger activity levels. The motivations behind this 

relationship come from the so-called ‘misvaluation’ explanations, which tend to build 

on stock-market overvaluation. Proponents of this rationale argue that acquirers with 

temporary overvalued shares will tend to exchange these shares for real assets in 

undervalued targets: where the target shareholders accept such a proposition due to 

having shorter time horizons (Harford, 2005; Shleifer and Vishny, 2003).  

Furthermore, in order to account for the competitive conditions in the relevant 

industries, we construct a traditional measure of industry concentration: the Herfindahl-

Hirschman-Index (HHImt). The HHI measure is currently employed by the EC as a 

means to initially screen merger cases (EC, 2004). That said, employing the HHI does 

involve some shortcomings when it comes to measuring competition, as its theoretical 

foundations are based on quantity competition and thus often fail to capture the 

competitive conduct of firms (see e.g. Buccirossi et al., 2009, for an overview). In light 

of these shortcomings, we also employ a measure of competition that was recently 

developed by Boone (2008) and empirically operationalized by Griffith, Boone, and 

Harrison (2005). This relative-profits measure quantifies the elasticity of a firm’s profits 

with respect to its cost level (Betamt), as further explained in Box 1. More negative 

values for this Beta indicate more intense competition since firm profits will be more 

(negatively) related to costs. Boone, van Ours and van der Wiel (2007) show that this 

Beta is a reliable construct representing the development of competition over time for 

several models of competition, particularly with oligopolistic markets. Oligopolistic 

markets are quite relevant from a competition policy perspective; hence, this Beta-

indicator of competition represents an interesting means for our study to elicit 

information on the level of competition in an industry.  

Table 2 reports preliminary statistics for our estimation sample; notice that – as will 

be explained below – we lose some two years of data due to our employing two-year 

lagged variables as regressors. Merger activity levels average some 5 proposals per year 

per industry, while merger-policy actions occur slightly more than once every two years 

(0.57 merger-policy actions per year on average). Phase-1 remedies represent the most 

common merger-policy action, followed by phase-1 withdrawals, and then by phase-2 

remedies. In terms of observable industry characteristics, the average HHI is 0.132, but 

the variance across industries is quite large; e.g., 0.751 represents the maximum 

concentration. A similar pattern of variation across industries can be observed for the 

Beta—which measures intensity of competition as an elasticity of profits with respect to 

costs. 

 
[Insert Table 2 here] 
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Box 1. An alternative structural measure to capture an industry’s 

competitiveness: Boone’s (2008) Beta  

 

This indicator is based on the idea that when a market is more competitive, then 

firms that have relatively lower costs can earn relatively higher profits in this 

industry. In particular, Boone (2008) shows that for 3 efficiency levels       

   and a level of competition intensity  , it is the case that 

 

 (
 (    )  (    )

 (    )  (    )
)

  
  , 

 

where  (    ) are a firm’s i variable profits. Thus, relative variable profit 

differences are increasing in the intensity of competition, θ. Boone also shows that 

this holds whether competition is intensified through entry or through more 

aggressive conduct by firms that are currently present in the market. 

 

As in Griffith, Boone, and Harrison (2005), this measure of competitiveness is 

estimated by the time-industry-specific coefficients,       , from an OLS 

regression of variable profits on average costs for all firms i within industry m in 

year t:  

 

               
    
    

       

 

Variable profits are defined as:  

 

                                   , 

 

whereas average variable costs, a proxy for efficiency, are defined as: 

 
    
    

 
        
        

 
                     

        
        

 
 
 

4. Estimation Strategy 

4.1. Main analysis 

The focused aim of this project is to investigate the deterrence effects involved with the 

various EC merger policy instruments. Thus, we study the impact of different EC 

merger-policy actions on the proclivity of firms to engage in future merger activity at 

the industry-level. As observed in the data description, mergers manifest in wave-like 

patterns. Accordingly, holding the merger wave constant represents a crucial feature in 

empirically eliciting deterrence effects (see Seldeslachts, Clougherty and Barros, 2009; 
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Clougherty and Seldeslachts, 2013). In order to ensure that we have a well-specified 

merger wave, we will control for the wave via a variety of means: year fixed effects, 

control variables from the finance literature on merger waves, and a dynamic panel data 

approach. 

First, we include year dummy variables in order to capture economy-wide period-

specific shocks which are common across industries and which might trigger macro-

level merger waves. In addition, most of our regression specifications will employ 

industry-level dummy variables in order to control for time-invariant industry-specific 

heterogeneity in merger behaviour.  

Second, we also include relevant measures that capture time-varying industry factors 

that explain merger-activity levels as indicated by the above-mentioned scholarship in 

finance. While much of the research in economics has failed to consider merger activity 

in its proper wave-like context, research in finance has advanced our understanding of 

merger waves (e.g., Harford 2005). In particular, the finance literature found that both 

economic and financial factors – such as market concentration, sales growth, return on 

shares and market value – tend to drive merger activity levels at the industry level. Our 

methodological approach builds upon this finance literature, as we take the wave-like 

nature of merger activity in our analysis explicitly into account.  

Third, we include lagged dependent variables as right-hand side regressors; hence, 

past merger-activity levels are deemed to partly explain current merger-activity levels. 

Two causal forces underlie the role of lagged dependent variables in our autoregressive 

specification. For one, industrial organization theory has identified strategic 

complementarities between merger decisions, as individual mergers induce further 

mergers that would otherwise not occur. Specifically, subsequent mergers may benefit 

from higher product-market price increases after a first merger has occurred; thus, an 

initial merger may induce additional mergers (Banal-Estanol et al., 2010). Second, 

initial mergers may lead to further mergers due to rational informational cascades 

(Banerjee 1992). In essence, firms positively update their beliefs about the profitability 

of merging when they see other firms merge. Once enough mergers have occurred, any 

prior firm-specific negative views may be cancelled out by the cascade of positive news 

received from the market for mergers. Accordingly, firms that would not have merged 

otherwise will tend to also merge in this context.  

In sum, our methodological approach explicitly takes the wave-like nature of merger 

activity into account. By doing so, we can empirically capture deterrence (i.e., forsaken 

merger activity), as being the departure in merger-activity levels from those levels that 

would otherwise be predicted by the merger wave. The proper setting of the merger 

wave allows us then to set the pivotal counter-factual: what would merger-activity 

levels be like in the absence of EC merger policy.  

With the above in mind, our first empirical tests involve investigating whether 

merger-policy actions as a whole involve deterrence effects. Accordingly, our first 

regression specification is the following: 
 
                                                          

(1), 
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where Nm represents the number of merger proposals submitted to the EC, Am represents 

the total number of merger-policy actions, and Xm represents the vector of industry-

specific characteristics. The terms    and    are industry and time fixed-effects, 

respectively. Furthermore, extensive testing indicates that a model with two lagged 

dependent variables best captures merger waves in our samples of merger activity 

levels. This finding is line with the precedents in the literature (Seldeslachts, Clougherty 

and Barros, 2009; Clougherty and Seldeslachts, 2013)—literature which similarly 

include two lags of the dependent variable. We will also correct the error term      by 

clustering at the industry level. Assuming clustered standard errors over the panel 

mitigates to some extent any remaining serial correlation in the merger series, and also 

represents the preferred current practice in the deterrence of crime literature (Donohue 

and Wolfers, 2005). 

We lag the ‘merger-policy actions’ variable and the industry control factors by one 

year for two reasons. First, due to the matching of different datasets and slightly 

different year bases (fiscal year versus calendar year), it is the easiest means to ensure 

that the explanatory variables precede the dependent variable. Second, it remedies to 

some extent the potential endogeneity of the explanatory variables due to simultaneity 

bias. For example, industry concentration may go up due to increased levels of merger 

activity. Moreover, our merger-policy variables potentially involve simultaneity-based 

endogeneity since merger-policy actions are a likely function of the number of notified 

mergers. Accordingly, we follow best practices in the deterrence literature where 

scholars have begun to lag the deterrence variables to mitigate endogeneity issues (e.g. 

Katz, Levitt, and Shustorovich, 2003).
13

  

Finally, we log-transform our merger frequency variables and our merger-policy 

variables in order to yield some additional estimation advantages. In particular, 

Donohue and Wolfers (2005) point out that measuring deterrence requires the 

consideration of scaling issues. It should also be noted that by employing the log of the 

absolute number of merger-policy actions, our regression specification departs slightly 

from the conditional probabilities setup indicative of many empirical studies of 

deterrence that follow Becker (1968) and Ehrlich (1973). However, constructing 

conditional probabilities would generate a linked variable in the construction of both the 

left-hand-side and right-hand-side variables; i.e., the number of notified mergers would 

show up both in the dependent variable and in the merger-policy variables. As is 

extensively argued – first by Klein, Forst, and Filatov (1978) and more recently by 

Donohue and Wolfers (2005) – any measurement error in these linked variables could 

potentially lead to biased coefficient estimates that would favour empirically finding 

deterrence effects. 

After investigating whether merger-policy actions as a whole involve deterrence 

effects, our second set of empirical tests involves considering in detail how different 

                                                           
13 Although lagging our explanatory variables eliminates correlation with contemporaneous error terms and substantially 

reduces the potential for bias in these coefficient estimates, lagged variables may still be potentially correlated with past error 

terms. If this is the case, then lagged explanatory variables are ‘predetermined’. However, this is less of a problem as compared 

to having endogenous variables. Predetermined variables can also potentially yield biased coefficient estimates (Bond, 2002), 

but they involve far less bias than do endogenous variables, as is extensively shown in Arellano (2003). 
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merger-policy instruments affect future merger-activity levels. By doing so, we not only 

consider merger-policy actions in more detail, but also investigate the implications of 

shifting from one merger-policy instrument towards other merger-policy instruments. 

Such substitutions between instruments may also impact deterrence, as different 

merger-policy tools might send different signals to firms about the toughness of the 

competition authority. Accordingly, we estimate the following regression specification: 

 
                                                              

                                 (2), 

 

where the different merger-policy actions are now included separately in the  

specification (see again Table 1 for an exact definition). 
 

4.2. Estimation Issues 

We will first estimate our two basic models with the OLS method: the benchmark upon 

which to consider two additional estimation methods. We will also fully estimate our 

two models (1 and 2) by employing the fixed-effects estimation method, hence the 

coefficient estimates for these estimations should be considered within-estimators. One 

issue regarding the estimation of this specification, however, is that the lagged 

dependent variables are endogenous by construction (Nickel, 1981; Arellano and Bond, 

1991). Hence, the endogenous nature of lagged merger proposals should in principle be 

taken into account in order to obtain consistent coefficient estimates. Thus while our 

main results hinge on the fixed-effects within estimator, our third estimation method 

will involve employing a dynamic panel-data model by means of the system GMM 

estimator proposed by Arellano and Bover (1995). This instrumental variables estimator 

mainly takes advantage of the so called ‘internal instruments’ – by using the lags of 

levels and the lags of differences as instruments for the lagged dependent variables – to 

converge on an unbiased estimator.
14

 This methodology has become the standard in the 

literature to deal with dynamic panel data and is advocated by e.g. Bertrand, Duflo and 

Mullainathan (2004) as apt in such an empirical context. However, the Arellano and 

Bover (1995) estimator only works well in situations where the number of periods is 

small and the number of panels is large. Furthermore, this estimator may suffer from 

over-fitting due to the application of too many instruments (Roodman, 2009). We will 

keep the number of instruments limited in order to ameliorate the potential for over-

fitting, and our sample seemingly satisfies the necessary criteria (with its 37 panels and 

18 periods). Nevertheless, in light of the potential concerns regarding GMM estimation, 

we will cautiously interpret our estimation results. 

                                                           
14 The GMM estimators can in principle also be used to instrument for our other explanatory variables, i.e. the merger policy 

and industry control variables. However, we do not engage in this estimation strategy. The system GMM estimator can easily 

use too many moment conditions with respect to the number of available observations when instrumenting for more than the 

lagged dependent variables, which could bias results for our merger policy variables.  
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In sum, we will present results based on OLS, fixed effects and system GMM 

estimators for our base regression specifications (1) and (2). We believe that our results 

should be robust if they hold irrespectively of the estimation procedure. 
 

4.3. Merger Waves and the 2004 Merger Policy Reform 

Our next step involves fully taking into account the different phases of the merger wave 

(Figure 2). To do so, we employ a more flexible specification structure that allows the 

lagged dependent variables and the merger-policy variables to have a time-dependent 

effect on future merger activity levels. Specifically, we consider the differential effect of 

lagged merger proposals and EC merger-policy instruments during three separate 

periods: 1990–1999 (p=1), 2000–2003 (p=2), and 2004–2009 (p=3). For this purpose, 

we interact the various policy variables with the dummy variables for these periods. We 

therefore estimate – with the fixed-effects estimator – the following regression 

specification, where Ip is an indicator variable set equal to 1 if the relevant wave-period 

is p: 
 

                               ∑            
 
      

∑              
 
    ∑            

 
                       ,  (3)  

 

As indicated, the additional advantage of this last regression specification is that it 

allows accounting for possible changes over time in the deterrence properties of EC 

merger policy. In particular, the third period witnessed a fundamental change in the 

merger control institutions, as this correlates with the period after the 2004 reforms. The 

2004 reforms introduced a new substantive test that evaluates the competitive effects of 

mergers (the ‘significant impediment of effective competition test’); and also involved 

improved timetables and guidelines, a new ‘efficiency defence’ for mergers, and the 

introduction of a Chief Competition Economist. All in all, the goal of the reforms was to 

bring EC merger policy closer to economic principles and further from per se rules (see 

e.g. Lyons, 2004, Röller and De la Mano, 2006, and Duso, Gugler, and Szücs, 2013). 

Thus, it should prove interesting to investigate whether these reforms yielded additional 

deterrence effects for the various merger-policy instruments. 
 

4.4. Competitive Conditions 

We further extend our basic framework to differentiate between high-competition and 

low-competition industries—a distinction which allows us to investigate whether EC 

merger policy generates more deterrence in low-competition industries. As argued 

above in section 2, our underlying working assumption is that mergers occurring in low-

competition industries will be more likely to be anti-competitive, as compared to 

mergers occurring in high-competition industries.  
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We define high-competition/low-competition industries on the basis of two indicators. 

First, we use the traditional measure of industry concentration: the HHI. In particular, 

we use the HHI value employed by the EC (HHI>=0.2) in order to define a low-

competition industry. Indeed, for values where the HHI is higher than 0.2, mergers are 

generally challenged by the Commission when they would lead to a small HHI increase 

(i.e., HHI=0.015). Given that this threshold is also known to the population of firms, 

this is a natural benchmark to separate high and low competition industries for the 

purposes of studying EC merger policy. Thus, the 0.2 HHI-threshold should represent 

well the perceptions of firms (both merging and non-merging) when considering what 

constitutes a low or high competition industry. 

Yet given the potential shortcomings of the HHI measure in capturing industry 

competitiveness, we also apply the alternative measure of competition intensity 

discussed above; i.e., the relative-profits measure recently developed by Boone (2008). 

Yet unlike with the HHI measure, there is no such natural threshold to apply for 

Boone’s measure. Thus, we use the median value of this measure as a threshold to 

differentiate between high and low competition industries. To implement these 

estimations, we separately estimate equation (2) in the subsamples of high competition 

and low competition industries.
15

  

 

5. Results  

5.1. Main results 

Table 3 reports the empirical results for the three regression estimations – OLS, fixed 

effects and GMM – of the first specification, where we consider the deterrence effects 

involved with merger-policy actions in general. Before considering our variables of 

principal interest, we first discuss the appropriateness of our estimation models and the 

relevance of the control variables. For all three specifications, the lagged dependent 

variables – as well as some of the merger-wave control variables – appear to affect 

merger activity in subsequent years and indicate the expected signs. Hence, our 

empirical set-up appears to be appropriate as it is able to account for the wave-like 

pattern in merger behaviour. Moreover, the two lagged dependent variables for merger 

activity levels appear to be relevant. The first lagged dependent variable is positive and 

highly significant in all three estimations. The second lagged dependent variable is 

positive in all three estimations, but only significant for the OLS estimation. Yet, the 

inclusion of two autoregressive terms is appropriate as the test for serial correlation in 

the error term performs better with the inclusion of the second lag. Of the three merger-

wave control variables (sales growth, share return and Tobin’s Q), share returns appears 

to yield the most robust effect on future merger activity levels—a positive and 

                                                           
15 We estimate these models via a sandwich estimator to take into account co-variances between industries and to easily 

compare the impact of high versus low-competition industries; see e.g. White (1996) for a discussion of sandwich estimators 

and their properties. 
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significant effect that provides support for the misvaluation theories of merger 

behaviour.  
 

[Insert Table 3 here] 
 

Our competition measures (HHI and Beta) generally indicate a negative, though 

insignificant, impact on merger activity levels. This negative coefficient estimate is in 

line with the idea that the EC scrutinizes less-competitive industries more closely. 

Hence, firms will be more hesitant to propose a merger in such industries. Andrade and 

Stafford’s (2004) empirical study of merger waves also expands on this logic. Yet the 

insignificance of these variables is likely due to the fact that industries are quite 

heterogeneous in terms of competitiveness—an issue which we will later discuss in 

more detail when we consider industry sub-samples. 

For our GMM estimations, the appropriateness and validity of the GMM instruments 

requires two testable assumptions. First, in order to reach identification, the disturbances 

must be serially uncorrelated—which is equivalent to having no second-order serial 

correlation in the first-differenced residuals. The Arrellano-Bond test finds that the null 

hypothesis of no second-order autocorrelation on the error differences cannot be 

rejected, thus suggesting that serial correlation does not exist (      ). Second, the 

instruments must be uncorrelated with the first-differenced residuals—an issue which 

can be tested using the Sargan test of over-identifying restrictions. The Sargan test 

yields evidence that one cannot reject the hypothesis of no correlation between the 

instruments and the error term (p-value 0.15). Accordingly, the GMM regression 

estimation passes the necessary diagnostics and appears to be well specified. 

Finally, our variable of principal interest – the EC’s merger-policy actions – indicates 

a negative impact on future merger activity levels; yet, this effect is insignificant in all 

three estimations. These results suggest that merger-policy actions as a whole do not 

involve significant deterrence effects. With these sobering results in mind, we move to 

our second specification where we disaggregate the EC’s merger-policy actions. 

Table 4 presents the results for our estimations of the second regression specification. 

The two diagnostic tests (Arrellano-Bond and Sargan) for the GMM estimator again 

indicate that the necessary assumptions are present; hence, the model appears to be 

relatively well specified. As can be seen from table 4, the coefficient estimates for the 

common constructs – the lagged merger proposals variables, merger wave control 

variables and industry competitiveness measures – are consistent with the results from 

the previous specification. For brevity purposes, we will not discuss these common 

results here. We can thus look at the empirical results while focusing on the variables of 

principal interest: the relationship between the various merger-policy tools and future 

merger activity levels.  
 

[Insert Table 4 here] 
 

First, negotiated remedies taken in the initial investigation phase indicate a negative 

impact on future merger-activity levels in all three estimations—a coefficient estimate 

that is significant at the 1% level for the fixed-effect estimation, the 5% level for the 
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OLS estimation, and the 10% level for the GMM estimation. Second, the withdrawals 

that occur in the first phase are negative per expectation in two estimations, but indicate 

insignificance in all three estimations. Third, remedies in the second phase are positive, 

though insignificant, in all three estimations. Fourth, phase-2 preventions are positive, 

though insignificant, in all three estimations.  

The consistent negative impact of the phase-1 remedies variable indicates that 

increasing the number of remedies in the early stages of merger control leads to reduced 

merger activity levels in subsequent years. Thus, this result suggests that a spike in the 

relative use of this particular merger-policy instrument tends to send a clear signal to 

firms that the EC will be tougher in the application of merger policy in the future. In 

terms of economic significance, if one were to take the coefficient estimate for phase-1 

remedies from the first estimation (0.146) and consider the impact of a 1% increase in 

the application of that merger-policy action, then merger activity would tend to decrease 

in subsequent years by about 0.15% in a focal industry. 
 

5.2. Results over time  

When we consider the empirical results for our third specification (model 3) – where the 

merger-policy variables are interacted with the period dummies – we find additional 

evidence that phase-1 remedies uniquely involve deterrence effects. Table 5 reports the 

results for the estimations of this third regression specification, and the results clearly 

indicate that phase-1 remedies are the only merger-policy instrument that appears to 

involve consistent and robust deterrence effects. While phase-1 remedies indicate the 

expected negative effect on future merger-activity levels for all three periods, this 

influence is only significant at the 5% level for the first (1990-2000) and last periods 

(2005-2009). In addition, the coefficient estimate for the last period is greater than that 

in the first period (-0.213 versus -0.15); though, this difference is not statistically 

significant. It can thus be tentatively concluded that the 2004 EC reforms did not yield 

significantly greater deterrence effects when it comes to EC merger policy—a result 

which will be further discussed in the next section on policy implications.  
 
 

[Insert Table 5 here] 
 

5.3. Results for low versus high competition industries 

We will now take a more detailed look at whether merger-policy actions generate a 

differential impact in industries due to the levels of competitiveness in the industry. 

First, we divide industries into high-competition and low-competition in terms of their 

HHI. Recall that we employ a cut-off point of HHI=0.2, as this is the threshold used by 

the Commission in classifying industries for merger policy. As such, this classification 

can perhaps be best viewed as whether firms perceive industries to be competitive or not 
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according to the EC’s estimation, as mergers falling in industries that are above this 

threshold will be subject to heavy scrutiny by the Commission (at least in the initial 

stages of the merger review process). As can be seen from the first two columns of 

Table 6, phase-1 remedies induce a reduction in future merger-activity levels in both 

low and high-competition industries. However, deterrence effects appear to be greatest 

in low-competition industries, as the coefficient estimate (-0.32) for phase-1 remedies in 

low-competition industries is significantly lower than the coefficient estimate (-0.104) 

for phase-1 remedies in high-competition industries.  

The fact that phase-1 remedies involve more substantial deterrence in low-competition 

industries as compared to high-competition industries is indeed encouraging. This result 

indicates that deterrence effects manifest where it is most desirable from a welfare 

perspective. In particular, low-competition industries are more likely to involve anti-

competitive mergers, thus it would seem that low-competition industries would be most 

influenced by changes in the tenor of merger policy. Furthermore, this result provides 

some credibility for our methodological approach in the sense that the empirical results 

are consistent with the idea that it is anti-competitive mergers that are mostly deterred 

by merger policy. 
 

[Insert Table 6 here] 

 

We move now to the empirical results for our second indicator of industry 

competitiveness: Boone’s Beta. This measure might better capture an industry’s 

competitiveness; though, it should be noted that the HHI measure does align relatively 

well with EC merger-control practice, and particularly with how industries are initially 

screened by the EC. According to the Boone classification of industry competitiveness, 

phase-1 remedies also yield a more robust impact in low-competition industries as 

compared to high-competition industries. However, neither coefficient estimate is 

significant. Thus, phase-1 remedies yield significantly more deterrence in low-

competition industries when the traditional HHI classification is employed; yet, Boone’s 

measure of industry competitiveness yields no such statistically-significant differences. 
 

6. Conclusions and policy implications 

We set out here to investigate the deterrence effects involved with EU merger control. 

In particular, our aim was to uncover which specific merger-policy instruments lead to 

forgone merger activity in subsequent years. The striking and consistent finding from 

our empirical results is that phase-1 remedies appear to uniquely involve deterrence in 

the European context. On the other hand, merger-policy actions as a whole – as well as 

preventions, phase-2 remedies, and phase-1 withdrawals – do not appear to yield 

substantial deterrence effects.  

Several potential related explanations exist as to why phase-1 remedies yield 

significant deterrence effects while phase-2 remedies do not. First, the EC has higher 

bargaining power in the initial stage of the merger-review process, since merging firms 

are generally eager to reach a deal relatively quickly and avoid the costs involved with 
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waiting for the consummation of the merger in a second phase of the review process. As 

Clougherty (2005) notes, a delay represents a holdup to the intended strategy of the 

merging firms, hence higher levels of scrutiny that push off the benefits of the 

transaction reflect higher costs for merging firms. Salop (2013) also argues that delays 

are costly as they increase the likelihood of failure for merging firms. Given that 

merging firms have a substantial interest in getting their transaction approved as quickly 

as possible, they are likely to agree to relatively substantial remedies in the early stages 

of the merger-review process (Dertwinkel-Kalt and Wey, 2012). Following this logic, 

the remedies agreed to during the initial stage should be remedies that involve a 

substantial cost to merging parties. Thus, an uptick in these types of remedies will 

represent a significant deterrent to future merger behaviour.  

Phase-2 remedies, however, do not indicate significant deterrence effects in our 

various regression estimations. This result could be based on the same logic as above 

concerning bargaining-power being a function of the potential to delay the onset of the 

merger. Once a merger has reached the second phase of the merger-review process, then 

much less scope exists for the EC to delay the onset of the merger. Instead, the only 

recourse at this stage given to the EC is the ability to threaten a potential prohibition. 

However, the EC – and other competition-policy authorities – rarely employ 

prohibitions as an instrument of merger policy; e.g., Clougherty and Seldeslachts (2013) 

report that only 0.072% of notified merger transactions receive a prohibition in the US 

context. With prohibitions being a relatively rare event, this suggests then that the 

bargaining power of the Commission will be severely curtailed in the secondary phase. 

Consequently, the remedies offered up by merging parties in the second phase will be 

generally less substantial than those offered up in the initial phase. Thus, these phase-2 

remedies will be less likely to represent a deterrent to future merger behaviour in that 

focal industry. In line with these priors, Duso, Gugler, and Yurtoglu (2011) find that 

remedies negotiated by the EC in the initial investigation phase tend to be more 

effective at reducing anti-competitive effects, as compared to remedies negotiated by 

the EC in the secondary investigation phase.  

Furthermore, not only do prohibitions tend to be rare events in all jurisdictions, they 

have become increasingly rare in the EU context after several setbacks in the courts in 

the early 2000s. In fact, for quite some time the Commission has been quite weary to 

employ preventions as a merger policy tool.
16

 Thus, it is fair to conjecture that drawn-

out negotiations that get relatively close to the 90-day deadline will tend to find the 

EC’s bargaining power to substantially diminish. In essence, the only ‘real’ option for 

the EC in these later stages of the merger-review process is to accept the less-substantial 

remedies being offered by the merging parties before the negotiation phase ends.  

In addition to phase-2 remedies, phase-1 withdrawals and phase-2 preventions also do 

not involve substantial deterrence effects. The fact that preventions do not yield 

deterrence seems somewhat surprising, as preventions impose the highest possible cost 

on merging firms. However, the fact that preventions have been seldom employed over 

the last twenty years by the Commission potentially explains why our analysis is unable 

                                                           
16 In recent years, this has changed again. But these years are not included in our dataset. 
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to detect any significant deterrent effect for this particular policy instrument. 

Furthermore, the lack of substantial deterrence effects for phase-1 withdrawals may be 

due to the fact that withdrawals do not send a clear signal about the EC’s stance in that 

particular industry. A number of withdrawals in the initial stage of the merger-review 

process may be due to internal reasons to the merging parties—rationales that are 

independent of EC merger policy. Accordingly, an up-tick in the number of phase-1 

withdrawals might very well be a noisy signal that does not provide clear information to 

firms about the actual costs involved with navigating the merger-review process. As 

such, the lack of clear deterrence effects for this merger-policy instrument makes 

intuitive sense.  

In terms of policy prescriptions, our results indicate that maximising deterrence – at 

least according to the current EC merger-policy regime – requires the use of phase-1 

remedies. Phase-1 remedies should be applied relatively frequently, as this is simply the 

only merger-policy instrument which appears to involve robust deterrence effects. The 

Commission’s behaviour does tend to partially conform to these priors, as phase-1 

remedies are employed more than twice as frequently as phase-2 remedies. 

Furthermore, the application of more preventions in the second phase of the merger-

review process may lead to greater deterrence effects for phase-2 remedies. Indeed, if 

firms believe that preventions are a relatively likely outcome when negotiations break 

down during the second phase, then perhaps these firms would be more willing to 

accept tougher remedies during these later stages of negotiation. In addition to this 

indirect effect regarding phase-2 remedies, an increase in preventions would also, of 

course, impose the highest possible cost upon merging firms. Thus, it would likely 

induce more deterrence in a direct manner. Accordingly, the very recent turn in EC 

merger policy to re-embrace the employment of preventions (Aegean Airlines/Olympic 

Air in 2011; Deutsche Börse/NYSE Euronext in 2012; TNT express/UPS in 2013; and 

Ryanair/Air Lingus in 2013) would be a healthy practice in terms of generating 

deterrence effects. 

We do not find that the 2004 merger reforms towards using more economics in 

competition policy have an additional impact on deterrence. This result adds an element 

to the continuing debate on how merger policy should ideally work. Legal scholars 

often argue that deterrence works best when policy is predictable and more certain 

(Calfee and Craswell, 1984; Craswell and Calfee, 1986). Thus according to legal 

scholarship, the case-by-case approach favoured by economists, would add too much 

unpredictability to the merger review process. Economists, on the other hand, argue that 

the application of economic principles will increase the efficiency and correctness of 

individual decisions, and therefore reduce the errors in assessing the anti-

competitiveness of mergers. This, in turn, should enhance the deterrence effects 

involved with merger-policy actions. Indeed, errors in decision making typically lead to 

less deterrence (Davies and Majumdar, 2002). Our results suggest that both 

argumentations may contain some element of truth: switching to a more economics-

based approach has not increased nor decreased deterrence effects. 
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Finally, we find that the deterrence effects involved with phase-1 remedies work best 

in the low-competition industries: where the HHI is above 0.2, the cut-off level 

employed by the Commission in order to define an industry as exhibiting a lack of 

competition. This result is, in our view, encouraging for two reasons. First, it indicates 

that EC merger-policy actions involve greater deterrence in low-competition industries 

according to EC definition. This is, of course, desirable as these industries are already 

highly concentrated and it would be beneficial to discourage further merger activity in 

these industries. Furthermore, this result is consistent with phase-1 remedies deterring 

mostly anti-competitive mergers. Indeed, all else equal, mergers in more concentrated 

industries are by definition more anti-competitive. Taken together, we can tentatively 

conclude that deterrence takes place mainly in those industries where it matters most, 

and that this deterrence is desirable in terms of which type of mergers are being 

deterred.  

This previous result – and our subsequent deductions about the type of mergers being 

deterred – is also in line with a recent study by Duso, Gugler, and Szücs (2013). In a 

small sample of 368 mergers being scrutinized by the EC over the 1990-2007 period 

(mergers which represent a sub-sample of our dataset), they consider the share prices of 

non-merging rival firms in order to identify whether a particular merger is anti-

competitive or not. Using this methodology, Duso, Gugler, and Szücs (2013) find that if 

the EC applies more phase-1 remedies, then the likelihood that a proposed merger is 

anti-competitive is reduced. This result, however, only holds for the period after the 

2004 reforms. Combining their results with the results from our study would suggest 

that phase-1 remedies induce firms (i) to propose fewer (anti-competitive) mergers in 

subsequent years and (ii) to propose mergers that are less damaging in terms of 

consumer welfare. 

Perhaps more sobering is the fact that when we classify industries on the basis of 

Boone’s Beta (a measure based on a firm’s elasticity of profits with respect to costs), we 

do not find greater deterrence effects in low-competition industries. This could indicate 

that both the Commission act and merging firms only react optimally in terms of 

welfare conform industry concentration measures (the HHI), while perhaps more 

sofisticated measures of competition would perhaps give a different picture. Of course, 

to know whether this is really the case, clearly more research in this dimension is 

needed.  

In sum, we find phase-1 remedies to be effective and phase-2 remedies and 

preventions to be ineffective in the deterrence of future merger frequencies. The weak 

deterrence implications of phase-2 remedies and preventions may be a concern for EU 

competition policy in light of the fact that this suggests that the EC does not appear to 

generate robust deterrence from any of its enforcement efforts that take place in the later 

stages of the merger review process. To the degree that EU competition authorities are 

concerned about the deterrence implications of merger policy, our results suggest that 

they may want to move more enforcement actions to the initial stages, or employ more 

preventions in order to create more bargaining power in the secondary stage.  
 

 



  

24 DETERRENCE IN EU MERGER POLICY 

 
 
Figures and Tables 
 
 
 

Figure1: The Timing of European Merger Control 
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Figure 2. Total Yearly Notified Mergers across all Industries 
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Figure 3. Yearly Merger Control Actions across all Industries 
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Table 1: Definition of the Variables 
 
 

Variable Definition 

Nmt # of mergers notified to the EC in industry m in year t 

R1mt

 
# of mergers cleared with remedies in phase 1 in industry m in year t 

W1mt

 
# of mergers withdrawn by the merging firms after phase 1 in industry m in year t 

R2mt

 
# of mergers cleared with remedies in phase 2 in industry m in year t  

P2mt # of preventions (sum of prohibitions and withdrawals) in phase 2 in industry m in 

year t 

Amt # of merger-policy actions: R1mt + W1mt + R2mt + P2mt 

Salesgrowthmt
 

Median of sales growth over a 2-years period for all firms i present in industry m in 

year t (as defined in Andrade and Stafford, 2004): 

(                   )           ⁄  

Sharereturnsmt
 

Median annual return on shares for firms i in industry m in year t: 

(                                 )                  ⁄  

Tobinsqmt
 

Median Tobin’s Q for firms i in industry m in year t: 
                                                           

              
, 

Where: 

                                                                               

HHImt
 

Herfindahl-Hirschman-Index in industry m in year t based on the sales for all firms i 

in industry m in time t: 

      ∑(
        

            
)
 

   

 

Betamt
 

The time-industry-specific coefficient estimates from an OLS regression of variable 

profits on average costs for all firms i within industry m in year t; see Box 1 on page 

11. 

 

Notes:  

We describe the main variables of interest of this study. While Worldscope variables are reported in the local 

currencies of the respective home country, we converted everything into US$ for consistency purposes. 

Furthermore, all variables are price adjusted according to the Consumer Price Index of the US Bureau of 

Labor Statistics. 
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Table 2 - Preliminary Statistics Estimation Sample 

   

  Mean S.D. Min Max 

Merger Proposals  5.176 5.296 0 28 

P1 Remedies  0.259 0.569 0 3 

P1 Withdrawals  0.143 0.388 0 3 

P2 Remedies  0.116 0.379 0 3 

P2 Preventions  0.055 0.248 0 2 

Merger-Policy Actions  0.572 0.956 0 7 

HHI  0.132 0.123 0.013 0.751 

Beta  -2.157 3.246 -27.229 23.743 

Sales growth  (yearly mean)  0.156 0.293 -0.715 1.785 

Tobin’s Q (yearly mean)  4.161 34.727 0.382 853.553 

Share return (yearly mean)  0.130 0.407 -0.574 5.790 

Observations  637 
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Table 3: Main Analysis – Aggregated Actions 

 
 OLS Fixed- 

Effects 
System 
GMM 

 (1) (2) (3) 
Merger Proposals t-1 0.419*** 0.125** 0.458*** 
 (0.037) (0.0534) (0.163) 
Merger Proposals t-2 0.323*** 0.0306 0.1000 
 (0.041) (0.0561) (0.0711) 
Merger-Policy Actions t-1 -0.071 -0.0509 -0.302 
 (0.050) (0.0456) (0.213) 
HHI t-1 -0.528** 0.373 -2.243 
 (0.255) (0.355) (3.735) 
Beta t-1  (x 100) -0.857 -0.968 -0.491 
 (0.924) (0.791) (1.080) 
Sales Growth t-1  (x 10) -0.084 0.167 0.534 
 (0.392) (0.448) (.140) 
Tobin’s Q t-1 (x 100) -0.012 -0.061** -0.067 
 (0.030) (0.029) (0.057) 
Share Return t-1 0.133** 0.128*** 0.243*** 
 (0.053) (0.045) (0.089) 
Constant 0.508*** 1.524*** 0.673* 
  (0.113) (0.170) (0.380) 
Observations 637 637 637 
R-squared 0.608 0.459  
# of instruments   47 
Sargan test    0.8655 
Arellano-Bond test    0.1521 

Notes: 
In column (1) we report the estimate from an OLS regression. In column (2) we report the 

results from a panel fixed-effect regression. In column (3) we report the results from the 

system GMM estimation to account for the dynamic nature of our model. The dependent 

variable is the log of Merger Proposals. All merger-policy action variables are expressed in 

logs. In all regressions, we include year fixed-effects. In columns (1) and (2) 

heteroskedasticity robust standard errors clustered at the industry level are reported in 

parentheses. In column (3) heteroskedasticity robust standard errors are reported in 

parentheses. Significance at the 1%, 5%, and 10% significance levels is represented by 

***,**,* respectively. For the fixed-effects estimates in column (2) we report the R-squared 

within. We report the p-vales for the Sargan test of over-identification restrictions and for the 

Arellano-Bond test of zero autocorrelation in first-differenced errors. 
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Table 4: Main Analysis – Disaggregated Actions 

 
 OLS Fixed- 

Effects 
System 
 GMM 

 (1) (2) (3) 
Merger Proposals t-1 0.417*** 0.126** 1.040*** 
 (0.036) (0.053) (0.285) 
Merger Proposals t-2 0.322*** 0.026 -0.278 
 (0.042) (0.055) (0.300) 
P1 Remedies t-1 -0.146** -0.157*** -0.421* 
 (0.057) (0.051) (0.242) 
P1 Withdrawals t-1 -0.020 -0.039 0.243 
 (0.098) (0.076) (0.786) 
P2 Remedies t-1 0.008 0.077 0.106 
 (0.109) (0.098) (0.782) 
P2 Preventions t-1 0.028 0.031 0.720 
 (0.148) (0.120) (1.704) 
HHI t-1 -0.533** 0.367 -0.210 
 (0.254) (0.355) (0.513) 
Beta t-1 (x 100) -0.897 -0.979 2.430** 
 (0.906) (0.770) (1.230) 
Sales Growth t-1 (x 10) -0.099 0.162 0.096 
 (0.389) (0.455) (0.581) 
Tobin’s Q t-1 (x 100) -0.007 -0.057** 0.147*** 
 (0.029) (0.027) (0.056) 
Share Return t-1 0.127** 0.121*** -0.037 
 (0.051) (0.043) (0.099) 
Constant 0.522*** 1.551*** 0.396 
  (0.114) (0.163) (0.493) 
Observations 637 637 637 
R-squared 0.609 0.464  
# of instruments   47 
Sargan test    0.995 
Arellano-Bond test    0.131 
Notes: 
In column (1) we report the estimate from an OLS regression. In column (2) we report the 

results from a panel fixed-effect regression. In column (3) we report the results from the 

system GMM estimation to account for the dynamic nature of our model. The dependent 

variable is the log of merger proposals. All merger-policy action variables are expressed in 

logs. In all regressions, we include year fixed-effects. In columns (1) and (2) 

heteroskedasticity robust standard errors clustered at the industry level are reported in 

parentheses. In column (3) heteroskedasticity robust standard errors are reported in 

parentheses. Significance at the 1%, 5%, and 10% significance levels is represented by 

***,**,* respectively. For the fixed-effects estimates in column (2) we report the R-squared 

within. We report the p-vales for the Sargan test of over-identification restrictions and for 

the Arellano-Bond test of zero autocorrelation in first-differenced errors. 
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Table 5: Time periods 

 

 1990-2000 2001-2003 2004-2009 

 (1) (2) (3) 

    
Merger Proposals t-1 0.100 0.078 0.236*** 
 (0.063) (0.076) (0.075) 
Merger Proposals t-2 0.070 -0.014 -0.056 
 (0.060) (0.073) (0.098) 
P1 Remedies t-1 -0.150** -0.116 -0.213** 
 (0.064) (0.118) (0.103) 
P1 Withdrawals t-1 0.094 0.034 -0.339 
 (0.096) (0.172) (0.242) 
P2 Remedies t-1 0.132 0.020 -0.080 
 (0.134) (0.172) (0.183) 
P2 Preventions t-1 0.145 -0.091 -0.055 

 (0.143) (0.232)  
HHI t-1  0.392  
  (0.342)  

Beta t-1 (x 100)  -0.927  
  (0.810)  
Sales Growth t-1 (x 10)  0.094  
  (0.495)  
Tobin’s Q t-1 (x 100)  -0.072***  
  (0.026)  
Share Return t-1  0.122**  
  (0.045)  
Constant  1.562***  

   (0.208)  
 Observations 637 
R-squared 0.473 

Notes:  

We report the estimate from a panel fixed-effect regression. The dependent variable is the log of 

merger proposals. All merger-policy action variables are expressed in logs. In all regressions, we 

include year fixed-effects. Heteroskedasticity robust standard errors clustered at the industry level are 

reported in parentheses. For reading purposes, we report the coefficients’ estimates of the interaction 

between the variable of interest and a dummy indicator for the three periods in the upper part of each 

column. The coefficients' estimates for the control variables (HHI, Beta, Sales growth, Tobin’s Q, 

and Share Returns) are instead not interacted with the time periods dummies and are thus the same 

for all time periods; therefore, they are reported only once. Significance at the 1%, 5%, and 10% 

significance levels is represented by ***,**,*. We report the R-squared within. 
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Table 6: High-Competition versus Low-Competition  

  

  

 
HHI 

(Threshold 0.2) 
Beta  

(Threshold Median) 

 
High 

Competition 
Low 

Competition 
High 

Competition 
Low 

Competition 

 
(1) (2) (3) (4) 

     
Merger Proposals t-1 0.093 0.040 0.003 0.157** 
 (0.061) (0.113) (0.059) (0.070) 
Merger Proposals t-2 0.046 -0.283*** -0.067 0.039 
 (0.058) (0.080) (0.070) (0.081) 
P1 Remedies t-1 -0.104* -0.320** -0.090 -0.131 
 (0.056) (0.139) (0.060) (0.089) 
P1 Withdrawals t-1 -0.036 0.020 -0.114 0.174** 
 (0.080) (0.229) (0.123) (0.085) 
P2 Remedies t-1 0.119 0.285 0.055 0.0551 
 (0.096) (0.266) (0.119) (0.154) 
P2 Preventions t-1 -0.057 0.741*** 0.046 0.0484 
 (0.115) (0.280) (0.145) (0.183) 
HHI t-1 -1.357 0.359 -0.727 0.740** 
 (0.847) (0.542) (0.520) (0.363) 
Beta t-1 (x 100) -0.630 -0.700 -0.543 -1.760 
 (0.951) (1.040) (0.888) (1.110) 
Sales Growth t-1 (x 10) 0.991 -0.433 1.390* -0.129 
 (0.723) (0.493) (0.808) (0.564) 
Tobin’s Q  t-1(x 100) 0.291*** -0.073*** -0.082*** -0.012 
 (0.060) (0.020) (0.027) (0.024) 
Share Return t-1 0.210*** 0.107*** 0.321*** 0.054 
 (0.077) (0.041) (0.095) (0.041) 
Constant 1.508*** 2.293*** 2.321*** 1.809*** 
  (0.206) (0.285) (0.223) (0.355) 
Observations 532 105 320 317 
R-squared 0.660 0.686 0.662 0.673 

Notes:  

We report the estimate from a panel fixed-effects regression. The dependent variable is the log of merger 

proposals. All merger-policy action variables are expressed in logs. In all regressions, we include year 

fixed-effects. The threshold for high vs. low competition is chosen to be the median in the case of beta, 

while for the HHI we use the threshold value adopted in the EU competition policy to define the 

concentrated-market region (HHI=0.2). Heteroskedasticity robust standard errors clustered at the industry 

level are reported in parentheses. Significance at the 1%, 5%, and 10% significance levels is represented by 

***,**,*.  
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APPENDIX 

 

In this Appendix, we show the results for an alternative definition of our industry control 

variables, where we use the US census bureau table of conversion and apply an m to 1 

matching procedure to link the SIC and NACE industries for our industry control variables. 

In our main sample we linked only one NACE industry with one SIC industry. Here we 

place several SIC industries (and their firms), for which we have accountancy and stock 

market data, multiple times in the same NACE market as defined by the Commission when 

dealing with mergers. This matching procedure is more comprehensive since any potential 

overlap between industries is now taken care of, but it comes at the cost of double counting 

parts of some industries.  

As can be seen from Table A below, results are qualitatively the same. In particular, 

only phase 1 remedies show robust deterrence effects. Control variables and model 

adequateness are also qualitatively the same.  
 
 

Table A: Robustness Check - Main Analysis – Industries’ Double Counting 

 OLS Fixed- 
Effects 

System 
GMM 

OLS Fixed- 
Effects 

System 
 GMM 

 (1) (2) (3) (4) (5) (6) 
Merger Proposals t-1 0.428*** 0.150*** 0.458*** 0.423*** 0.148*** 0.427** 
 (0.040) (0.05548) (0.163) (0.039) (0.054) (0.211) 
Merger Proposals t-2 0.304*** 0.03327 0.1000 0.304*** 0.030 0.087 
 (0.043) (0.05106) (0.0711) (0.043) (0.050) (0.115) 
Actions t-1 -0.072 -0.04004 -0.302    
 (0.047) (0.0463) (0.213)    
P1 Remedies t-1     -0.119** -0.126** -0.904* 
     (0.056) (0.050) (0.536) 
P1 Withdrawals t-1    0.019 0.007 -0.609 
    (0.087) (0.078) (0.496) 
P2 Remedies t-1    0.008 0.082 0.562 
    (0.102) (0.088) (0.777) 
P2 Preventions t-1    -0.084 -0.030 -0.281 
    (0.161) (0.124) (0.883) 
HHI t-1 -1.125*** 0.827 -2.243 -1.132*** 0.823 -2.453 
 (0.377) (0.586) (3.735) (0.373) (0.582) (3.804) 
Beta t-1(x 100) -0.400 -0.00492 -0.00491 -0.331 -0.432 0.49 
 (1.00) (10.0129) (0.01.08) (0.949) (1.280) (1.350) 
Sales Growth t-1 0.028 -0.0150 0.0534 0.0281 -0.0147 0.016 
 (0.082) (0.108) (0.114) (0.0828) (0.108) (0.128) 
Tobin’s Q t-1 (x 100) -0.004 -0.0654** -0.0667 0.001 -0.060** -0.027 
 (0.034) (0.0 313) (0.0573) (0.033) (0.029) (0.061) 
Share Return t-1 0.272*** 0.233*** 0.243*** 0.261*** 0.219*** 0.228** 
 (0.083) (0.073) (0.0887) (0.082) (0.0698) (0.115) 
Constant 0.557*** 1.446*** 0.673* 0.567*** 1.466*** 0.766** 
  (0.114) (0.168) (0.380) (0.115) (0.166) (0.364) 
Observations 666 666 666 666 666 666 
R-squared 0.608 0.460  0.609 0.463  
# of instruments   62   62 
Sargan test    0.815   0.901 
Arellano-Bond test    0.880   0.869 

Notes: 
In columns (1) and (2) we report the estimate from a OLS regression. In columns (3) and (4) we report the results 

from a panel fixed-effect regression. In columns (5) and (6) we report the results from the system GMM 

estimation to account for the dynamic nature of our model. The dependent variable is the log of merger proposals. 

All merger-policy action variables are expressed in logs. In all regressions, we include year fixed-effects. In 

columns (1) to (4) Heteroskedasticity robust standard errors clustered at the industry level are reported in 

parentheses. In columns (5) and (6) ) Heteroskedasticity robust standard errors are reported in parentheses. 
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Significance at the 1%, 5%, and 10% significance levels is represented by ***,**,* respectively. For the fixed-

effects estimates in columns (3) and (4) we report the R-squared within. We report the p-vales for the Sargan test 

of over-identification restrictions and for the Arellano-Bond test of zero autocorrelation in first-differenced errors. 
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