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1.  Introduction 

1. Many of the merger cases assessed by the European Commission can be characterised as 
complex by some dimension, for example because firm's competitive interaction cannot be easily captured 
by standard models or because large amounts of data need to be analysed to come to robust conclusions. At 
the same time, the deadlines imposed by the EC Merger Regulation limit the amount of analysis that is 
feasible in a merger investigation. In general, the Commission has one month to conclude its preliminary 
("Phase I") investigation, after which a case is either cleared or an in-depth ("Phase II") investigation is 
launched. A Phase II investigation lasts approximately four-and-a-half months. However, a large 
proportion of that time is taken up by procedural steps ensuring the merging parties' rights of defence. In a 
typical Phase II case, the Commission has little more than two months to build its case and present its 
charges to the merging firms ("Statement of Objections"). Given these time constraints and the 
Commission's limited resources, a careful cost-benefit-analysis is necessary when deciding on the 
analytical tools deployed in an investigation. Examples of complex cases analysed by the Commission 
include, for example, Oracle/ Peoplesoft1 (enterprise application software), Lagardère/ Natexis/ VUP2 
(publishing), GE/ Instrumentarium3 (medical equipment), Siemens/ VA Tech4 (engineering products) and 
the recent Ryanair/ Aer Lingus5 airline merger. Each case involved significant analytical challenges 
stemming from the economic characteristic of the market. The cases included markets with differentiated 
products and zero marginal cost (software), complex differentiation parameters (books), and diverse, 
highly complex cost structures and vertical effects (medical equipment, engineering products).  

2. While the analysis of economic market characteristics and formulation of an appropriate theory 
of harm is highly case-specific, more general conclusions can be drawn concerning the empirical 
challenges raised by complex merger cases. The Ryanair/ Aer Lingus merger is a recent example of a 
complex case where empirical analysis including large data sets played an important role in the 
investigation. Although the case involved a relatively straight forward horizontal merger of the two 
airlines, leading to high combined market shares, the case was challenging because the Commission had in 
previous airline mergers defined relevant markets on a route-by-route basis. It had sometimes accepted 
high market shares on individual routes on the basis that barriers-to-entry were low on these specific 
routes. Any competition problems were resolved through slot divestitures. However, these previous airline 
mergers had always involved two airlines operating from different hubs with largely complementary route 
networks.6 By contrast, Ryanair/ Aer Lingus involved the merger of the two main airlines operating out of 
Dublin airport. Although there was only limited competitive overlap on an airport-by-airport basis 
(Ryanair mainly flying to secondary airports), initial indications were that the merger would combine the 
two closest competitors and would have significant negative effects on Irish consumers. Empirical analysis 
played an important role in assessing the merger's competitive impact. The case gave rise to many of the 
challenges often encountered in complex merger investigations and is therefore a useful case study to 
highlight some of the key issues. In the following sections, we summarise the empirical analysis carried 
out in Ryanair/ Aer Lingus, followed by a number of more general lessons and recommendations. 

                                                      
1  Case no. COMP/M.3216 Oracle/ Peoplesoft 
2  Case no. COMP/M.2978 Lagardère/ Natexis/ VUP 
3  Case no. COMP/M.3083 GE/ Instrumentarium 
4  Case no. COMP/M.3653 Siemens/ VA Tech 
5  Case no. COMP/M.4439 Ryanair/ Aer Lingus 
6  For example, case no. COMP/M.3280 Air France/ KLM and case no. COMP/M.3940 Lufthansa/ 

Eurowings 
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2. Empirical analysis in the Ryanair / Aer Lingus case 

3. In June 2007, the Commission prohibited the hostile takeover by Ryanair of Aer Lingus. This 
was the first time the Commission had to assess a proposed merger of the two main airlines in a single 
country, with both operating from the same "home" airport � Dublin. It was also the first time the 
Commission had to assess a merger of two "low-cost" airlines, operating on a "point-to-point" basis. At the 
time of the decision Aer Lingus and Ryanair competed directly with each other on 35 routes to and from 
Ireland. On 22 of these routes, the merger would have left customers with a monopoly. On the remaining 
routes, Aer Lingus and Ryanair are each other's closest competitors. Furthermore each party constrained 
the other in a number of routes where the threat of mutual entry was credible in the absence of the merger. 

4. Ryanair argued that it behaved independently of Aer Lingus (and any other competitor) when 
setting prices and deciding on frequencies for its routes. Ryanair claimed that it is constrained only by the 
price sensitivity of its customers and not by the pricing behaviour of its competitors. The Commission 
dismissed these claims on the basis, inter-alia, of three types of evidence: a qualitative assessment of the 
price-setting mechanism by low-cost-carriers, a price regression analysis and a customer survey. In what 
follows, the latter two are briefly summarised. 

5. Quantitative analysis played an important role in this case. First, an analysis of the extent to 
which Aer Lingus and Ryanair prices moved together over time in certain routes was helpful to establish 
whether the respective destination airports were part of the same geographic market. The economic 
intuition is a simple arbitrage argument: if the products are very close substitutes, either on the demand or 
on the supply side, their prices cannot move too far apart, since either consumers or producers will shift 
between them in such a way as to eliminate the more expensive one from the market. Second, an exhaustive 
regression analysis confirmed that Ryanair exerts a competititve constraint on Aer Lingus prices. 

2.1 Price regression analysis 

6. The Commission conducted a price regression analysis in order to test a number of hypotheses 
delineated ex-ante concerning the extent to which fares of one party are affected by the other. The 
Commission relied on a panel-data set obtained by combining price, frequency and route specific data 
provided independently by the merging parties and the Dublin Airport Authority. Both Ryanair and Aer 
Lingus also submitted their own econometric reports. 

7. All reports followed essentially the same strategy: to determine whether the presence of one of 
the merging parties on a route would have an impact on the prices of the other. Hence, the variable to be 
explained is the net average fare in a certain month on a given route and the explanatory variable of interest 
one that indicates that a rival firm offered one or more flights in that same month and route. Other 
variables are added to �control� for other possible systematic influences on fares, which refer to route 
characteristics that may affect demand or supply on that route. 

8. The Commission explored two econometric methodologies. 

• Cross-section regression analysis, which examines differences in prices across a number of 
affected routes at a point in time. 

• Fixed-effects regression analysis with panel data, which exploits the variation in market structure 
at individual routes over time. 

9. The Commission could derive no definite conclusions from cross-section regressions in this case 
given the impossibility to control for a number of unobserved factors that were likely to affect prices and 
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differ across routes, the small number of observations, the sensitivity of the results to the month considered 
or the fact that the inclusion of statistically insignificant explanatory variables sometimes affects the 
coefficients of other variables. 

10. The fixed-effects procedure compares the incumbent's prices before-and-after entry of a rival 
within the same route. Such comparison can mitigate the omitted variable bias that affects cross-section 
regressions because it is more likely that unobservable or non-measurable cost or demand factors affecting 
fares and varying across routes are not likely to vary over time within a given route (such as the type of 
destination, the popularity of the route according to purpose of travel, customer awareness, destination 
airport characteristics, number of alternative airports at destination, safety considerations, total duration of 
travel, air traffic regulations at country of destination etc). Thus, the primary advantage of fixed-effects 
regressions comes where most unobservable or non-measurable factors affecting price are unlikely to vary 
much during the sample period. 

11. The Commission explored two types of regression specifications. First whether the presence of 
one of the merging parties in a given route is negatively related with the fares charged by the other. An 
alternative specification tested whether the number of frequencies of one merging party in a given route is 
associated with the other party charging lower fares. 

12. The results indicated that depending on the exact specification, the Ryanair's presence is 
associated with Aer Lingus charging around 7-8% lower prices when considering city-pairs reflecting the 
Commission's retained market definition. This effect was economically and statistically significant in all 
tested regressions which typically included alternative demand and supply controls. In practically all cases 
the control variables in the different regressions had the expected signs and are statistically significant. 
Results were also robust, correcting for violations of standard econometric assumptions alternative 
specifications.  

13. Furthermore Ryanair's presence had a much stronger economic impact (at least double) than that 
of any other type of carrier. In fact, in most cases the regressions indicated that the presence of other 
carriers had no economic or statistically significant effect on Aer Lingus fares. 

2.2 The Customer Survey 

14. The goal of the survey was to test (i.e. validate or refute) Ryanair�s claim that the Merging 
Parties do not constrain each other. A further advantage of the customer survey is that it would allow to 
consider the views of all customers, including those booking tickets via the Internet. As both airlines sell 
most of their tickets directly, relying only on responses from travel agencies and corporate customers 
would not provide a correct picture of the customer's view.  

15. The results suggested that the parties were indeed the closest competitors in routes out of Dublin, 
not only because they benefited from advantages derived from their strong presence in Dublin but also in 
the eyes of customers. The responses showed that a significant proportion of passengers of both airlines 
considered the other Irish airline to be an alternative. Second, much fewer passengers of both airlines 
considered all other airlines an alternative. Thus, the results of the customer survey indicated that there is a 
certain symmetry in the responses by Ryanair and Aer Lingus passengers. 

16. Passengers travelling with airlines other than the merging parties considered more often Aer 
Lingus than Ryanair. This is consistent with the hypothesis that Ryanair is less constrained by airlines 
other than Aer Lingus. This further suggests that the competitive constraint that both carriers impose on 
each other is symmetric. This is relevant because, in contrast to for example the Commission�s regression 
analysis that focuses on the impact of presence of one firm on the prices of the other, respondents to the 
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survey were not asked whether they considered the other carrier on the basis of a particular dimension (e.g. 
price).The Commission�s investigation indicated that Ryanair and Aer Lingus compete largely for the same 
pool of customers and competition takes place via a differentiated product offering in which a lower price 
reflects a lower quality product and a higher price reflects additional features. This implies that price is 
only one parameter in the analysis. For example, in the presence of Aer Lingus, Ryanair may not lower its 
fares but may be forced to increase the quality of its service or reduce the price of ancillary services. A 
regression analysis on air fares is thus unlikely to capture the full extent to which the merging parties may 
exert a competitive constrain on each other. Moreover, on the basis of the available data the fixed-effects 
methodology lead to conclusive results only with respect to the impact of Ryanair on Aer Lingus prices. 

17. The results suggested that the parties are indeed the closest competitors in routes out of Dublin, 
not only because they benefit from advantages derived from their strong presence in Dublin but also in the 
eyes of customers. For instance where both airlines fly into the same airport at the destination end, more 
than half Aer Lingus and Ryanair's passengers have considered the other carrier. On routes where Aer 
Lingus and Ryanair compete with a third carrier around 40% of Ryanair's passengers considered Aer 
Lingus as an alternative, while  around 17% considered any other competitor. Similarly, for Aer Lingus, 
32.5% of its passengers considered Ryanair as an alternative whilst only 15.7% considered any other 
competitor.  

18. Importantly, the results of the passenger survey indicated that there is certain symmetry in the 
responses by passengers of Ryanair and Aer Lingus. In particular passengers travelling with other airlines 
other than the merging parties considered more often Aer Lingus than Ryanair. This is consistent with the 
hypothesis that Ryanair is less constrained by airlines other than Aer Lingus. This further suggested that 
the competitive constraint that both carriers impose on each other is symmetric.  

19. Thus, the price regression analysis and the customer survey provided important pieces of 
evidence, which, together with a range of qualitative information (such as the market survey, interviews 
and internal documents) formed the basis for the Commission's prohibition decision. 

3. Lessons and Recommendations 

3.1 Experience with obtaining and processing large data sets 

20. While a merger investigation is always built on various sources of evidence, empirical evidence 
can support an assessment and thereby improve the robustness of a decision. Such empirical evidence can 
include marketing studies, customer interviews, independent industry studies and occasionally as well an 
econometric study. Rigorous and carefully designed econometric models can go a long way in providing 
additional and sometimes compelling evidence. In particular, econometrics can provide evidence on the 
nature of relevant markets and the likelihood of anti-competitive effect.  

21. The Commission operates under an administrative system, where decisions are legally binding. 
As a result, when reliable econometric evidence is introduced by the parties, proper consideration must be 
given to such evidence in the decision making process. Even in cases where the agency is only re-active, 
i.e. it relies on studies submitted by the notifying party or third parties, it is necessary to study the data set 
in order to check the quality of the empirical analysis. However, in some cases one cannot rely solely on 
interested parties for evidentiary empirical analysis, as the parties have a clear incentive to only provide 
evidence which backs their case. Empirical analysis which is contrary to their interest will never see the 
light unless the agency carries out its own work. Moreover, on some occasions only the agency is in the 
unique position to collect the relevant information. This applies for instance if the analysis requires 
confidential data from different parties. 
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22. However, clear limits to the scope of empirical work arise from tight deadlines in particular in 
merger investigations. Econometric work and data management is a time consuming task. This is a 
particular concern in merger cases which are subject to tight deadlines.   

23. As any other type of evidence, to be persuasive econometric evidence must be reliable. This 
implies that, apart from using an appropriate econometric methodology, the data must be consistent and 
accurate. Assembling a coherent, correct and complete database is a necessary requirement. This requires 
for instance a careful check of the data, whether the econometric study is submitted by an outside 
consultant or it is the result of in-house work. The bulk of the time spent on an empirical analysis therefore 
consists of managing, arranging and checking the data.  

24. Once a data submission has been received, whichever its source or size, it has first to be checked 
for the presence of major inconsistencies and then adapted for the specific needs of the analysis to be 
performed. When checking for inconsistency, a distinction can often be made between data provided by 
professional data providers, such as National Statistic Agencies or specialized companies, and data which 
come directly from the parties. The former are usually already cleaned and in a way "ready" to be 
scrutinized. In merger cases, however, in most cases one has to rely on data directly received from 
companies' accountancy and auditing archives and submitted to the Commission as part of the evidence for 
the merger.  

25. It has to be emphasised that the "correctness" or "reliability" of a data submission often depends 
on the purpose the data set is used for. Good accounting data are not necessarily appropriate for 
econometric analysis. Some values of interest could be difficult to retrieve, typically the various 
components of the cost structure. In other cases the identification of certain issues could require a lot work 
when the data has to fit into an econometric model. This arises for instance in cases of commercial 
accounting data in which the name of the customers are written in different ways in the same dataset. In 
addition, when data referring to different years are submitted, a possible change in the business structure or 
in the accountancy system do not allow for "before and after" comparability of the data. 

26. The Commission has tried to overcome some of the difficulties arising from this process by 
submitting a sample spreadsheet, usually in Excel, to be filled in by the parties. Attached to the 
spreadsheet, a detailed instruction document is sent in order to assure a correct answer. This procedure, 
used for instance in the Ryanair/Aer Lingus case, has at least four advantages: 

• It requires the agency to specify as precisely as possible the content, shape and size of the data 
requested; 

• It increases the transparency of the data request procedure, forcing the parties to leave blank 
fields in case of unavailability of the information requested; 

• It transfers some of the data management work form the authority to the company, thereby 
reducing the workload for the authority (crucial in merger cases)  

• It improves the quality of the submission (in manipulating to fit the request, the data are usually 
checked at least once by parties' experts). 

27. A further complication arises from confidentiality issues. In merger cases, it could be case that 
data coming from different sources has to be jointly analyzed by the authority. These data could be 
confidential vis-a-vis each of the submitting entities. In this case it is recommended to use a similar 
form/spreadsheet for the different entities in order to facilitate the merging of the data.  
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28. As an illustration, in the Ryanair / Aer Lingus case the Commission assessed the non-coordinated 
price effect of a merger in a specific market. The objective was to establish whether each of the merging 
carriers charged systematically lower fares on routes in which the other was present compared to routes 
operated only by one of the two with or without the presence of third competitors. The merging of three 
different data sources was required for this purpose: 

• - fares and other information from Aer Lingus; 

• - fares and other information from Ryanair; 

• - information on the competitive framework on each route out of Dublin from a third and 
independent Authority.  

29. Data were available on a monthly basis for at least the period 2000 to 2006. 

30. The specificity of the request considerably reduced the workload for the data management in this 
case and, thanks to the duplication of some of the requests, i.e. information on capacity requested to both 
parties + the Dublin Airport Authority, permitted an additional check for the reliability of the submissions.  

3.2 How to design market surveys  

31. Market surveys can be carried out for many different purposes and can have different levels of 
complexity. Typically, during the investigation they are used to contact competitors and consumers to 
verify the parties submissions for instance with regard to the market definition, the closeness of 
competitors and entry barriers. There are at least two practical issues which have to be decided when 
drafting questionnaires: the scope of the questionnaire, which translates into the time necessary to reply 
(and to some extent the return rate), and the specificity in the questions, which requires a certain level of 
background knowledge of the market. 

32. However, market surveys may also be used to gather data which the parties cannot provide and 
which are not available from public sources. For instance, low cost airlines sell the bulk of their tickets via 
the internet. Travel agencies therefore may only provide a poor guide on customer preferences when 
choosing low cost carriers. In the Ryanair / Aer Lingus case, the Commission therefore commissioned a 
customer survey. It was important for the Commission to try to ascertain, to the extent possible within the 
constraints of the Commission's investigation, the views of individual customers directly. The 
questionnaire was designed by the Commission and implemented by a specialised external contractor over 
a 10 day period. The Commission processed the responses and analysed the results all within the tight 
deadlines provided by the Merger Regulation. The goal of the survey was to test (i.e. validate or refute) 
Ryanair�s claim that the Merging Parties do not constrain each other because Ryanair serves customers that 
would otherwise not fly with Aer Lingus but in the event of a price increase would choose not to fly.  

33. The survey created mainly three challenges. The first one arose with the design of the 
questionnaire. Questions have to be neutral but at the same time guide the customer such that he or she 
reveals the relevant information. In order to do so, the survey had to be designed at a relatively advanced 
stage of the case analysis (phase 2 of the investigation). In order to obtain a high response rate, the number 
of questions had to be limited which requires focussing the questionnaire on the most important issues. 
Consulting the parties on a draft was useful both to ensure neutrality and a better focus. The second 
challenge is linked to the selection of the sample. It has to be sufficiently representative while at the same 
time the sample size is limited by the time constraint and budget constraints. The third challenge arose 
from the little available time. Basically the survey and the evaluation had to be carried out within two 
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weeks. For that reason it was highly important to have an appropriate software available to process the data 
as soon as they arrived.  

3.3 How to prepare for dealing with complex mergers 

34. Given the time constraints, in merger investigations strategic decisions on the type of data work 
have to be taken early in the procedure. The type of empirical analysis one wishes to carry out has a 
significant impact on the data requirements. As replies to data requests and data processing is time 
consuming, data must be received as early as possible in the investigation. It is therefore necessary for the 
authority at an early stage to decide what type of analysis should be performed on the data. This requires 
an early orientation of the possible theories of harm. In a two step merger investigation procedure, as it is 
the case under the European merger control, it may also require to request data at a stage in phase I when it 
is not yet decided whether a more in-depth investigation is warranted (phase II).  

35. The data requests must be organised such that data are provided in a format that can be easily 
used for empirical analysis. Well designed request for information can shift at least some of the burden of 
data management to the parties and reduce the time necessary for assembling a coherent and complete 
dataset.  

36. Finally, as there may be a need for a specialised market survey, administrative issues and the 
availability of appropriate software have to be solved beforehand. Given the time needed to identify 
qualified contractors and to carry out the tender procedure, also market surveys have to be prepared at an 
early stage of the procedure. 

3.4 Mergers which involve special knowledge which is not available in-house 

37. Depending on the individual case, different types of external specialists may be useful: Industry 
specialists may be needed to advise on technical issues which arise in a particular sector, in the case of 
market surveys a contractor may be needed to carry out the field work while economists may sometimes 
wish to consult with external econometricians specialising in areas not regularly covered by the 
Commission. 

38. It may be justified to build up in-house capabilities in technical issues which are likely to come 
up on a regular basis. Outsourcing instead may focus on expertise which is either very difficult to acquire 
or where it is unlikely that such knowledge is much used in the future. 

39. As regards the use of econometrics, for instance, it is useful to have the necessary expertise 
available in-house because most techniques can be applied in a wide range of cases and the systematic use 
of external consultants may sometimes raise confidentiality issues. The CET for instance has recently 
created positions for specialists on data management. Apart from organising regular training courses, the 
CET is writing a Manual for the use of empirical analysis in anti-trust and merger control and it also aims 
to develop guidance on best practice. 

3.5 Guaranteeing merging parties' rights of defence 

40. Empirical analysis frequently requires the Commission to review highly confidential data 
provided by different market participants. However, to be useful as evidence in a merger procedure, the 
merging parties must be able to verify the Commission's methodology and conclusions drawn from the 
data. In a regression analysis, this includes in principle both the methodologies applied by the Commission 
and the general structure and nature of the data itself. Depending on the type of data used, this can raise 
difficult confidentiality issues. In bidding analyses, even individual data points may reveal information 
about competitors' bidding strategies and any leaks may thus be highly damaging for the affected firms. In 
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the Ryanair case, the pricing data collectively also contained highly confidential business secrets; however, 
individual data points (such as the prevailing fare on a given day and route) in isolation were somewhat 
less sensitive. 

41. The Commission has developed a "data room" procedure which enables merging parties' 
economic advisors to verify the Commission's analysis while maintaining the necessary confidentiality. 
The same procedure also applies to other parties involved in the procedure, such as customers and 
competitors. The data room rules are adjusted to the specifics of each case; however, as a general rule, the 
Commission provides market participants' external economic advisors with access to several PCs in a "data 
room" on the Commission's premises, equipped with econometrics software, the necessary data sets and a 
log of the regressions used to support the Commission's case. There is no network connection, and no other 
outside communications are allowed. The economic advisory team is allowed to remain in the room during 
normal working hours. If justified, access will be provided for consecutive days (typically two to three 
days). The economic advisory team may remove from the data room only a final report, which is verified 
by Commission officials. Each member of the economic advisory team signs a confidentiality declaration 
before entering the data room. 

42. The data room procedure has proven to be a useful procedural tool reconciling confidentiality 
requirements with rights of defence considerations in a pragmatic fashion. However, it requires significant 
resources, especially in terms of staff, and has thus been limited to selected cases where empirical analysis 
played a key role. 

4. Outlook 

43. The Commission has gained significant experience in handling merger cases involving complex 
analysis since obtaining jurisdiction for merger control in 1990. Some observers have argued that the 
introduction of the new SIEC7 test in 2004 has further increased the scope for empirical analysis and has 
thus led to an increasing number of complex merger investigations. However, empirical techniques are no 
more than a means to an end, enabling the competition authority to more fully exploit the available 
information relating to a merger's potential competitive impact. Where feasible within the time limits of the 
Merger Regulation and with reasonable resource deployment, empirical techniques should thus be used in 
merger investigations, in conjunction with other sources of evidence. The Commission's experience in 
managing complex merger investigations suggests that the cost and time required for handling these case 
declines considerably, once the initial investment for developing the necessary tools and procedures has 
been made.  

                                                      
7  Significant impediment to effective competition 


