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Abstract This paper discusses a selection of cases and important policy develop-
ments in the enforcement activities of the Directorate General for Competition at the
European Commission during the past year (2011–2012). In particular, it illustrates
the importance of competition policy in the area of financial markets based on the
Deutsche Börse/NYSE Euronext merger decision, discusses the role that the analysis
of innovation can play in merger cases based on recent transactions in the hard disk
drive industry, and illustrates the rising role of economic analysis in European state
aid control.
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1 Introduction

In this paper we report on a selection of cases and policy developments at the Direc-
torate General for Competition (DG DOMP), European Commission, during the past
year 2011–2012. While sticking to major themes, we cover some of the most impor-
tant merger cases of the last year as well as some interesting policy developments in
European state aid control.

In Sect. 2 we discuss competition policy intervention in financial markets, focus-
sing on the prohibition of the Deutsche Börse/NYSE Euronext merger in early 2012.
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That merger has to be seen against the background of fundamental regulatory reforms
for exchange-traded assets that have occurred in the past decade in cash markets and
are anticipated to be extended to derivatives markets in the coming years. In 2007
legal changes that were introduced by the Markets in Financial Instruments Directive
(MiFID) deregulated the cash equity side of exchange trading, which allowed stocks
to be traded on trading platforms on which they were not originally listed and allowed
the entry of new trading platforms and exchanges. A rich literature in financial eco-
nomics has documented the dramatic impact of these changes on market liquidity as
well as on trading and clearing fees through direct and potential competition.1 This
experience showed the importance of competition for exchange trading.

While the impact of these reforms was limited to trading in cash equity instruments,
the main issue in the merger as well as in the regulatory discussion at the time was
about derivatives markets. Derivatives exchanges in Europe still have a much less
competitive structure. Furthermore, regulatory efforts go in the direction of moving
standardized over-the-counter derivatives towards more transparent and competitive
trading platforms and impose central counterparty clearing on these transactions.

In this context, there are particularly large incentives for market participants to
forestall more competitive market structures through consolidation and/or activities
that are aimed at anticompetitive foreclosure of new trading platforms for derivatives
trading. In the case of the Deutsche Börse/NYSE Euronext merger the issue was an
effective monopolization of the (potentially worldwide) market in derivatives on Euro-
pean underlyings (i.e., European stocks and European interest rates). But beyond this
the Commission also has concerns about artificial barriers to the movement of credit
default swap (CDS) trading onto exchanges, as reflected by an on-going investigation
into alleged attempts by banks that operate in the over-the-counter market to collude in
withholding information from the market.2 The close interaction between regulatory
and competition concerns in financial markets is also reflected in a further priority
area of Commission investigation: the alleged collusive manipulation of Libor, Euri-
bor, and Tibor. The close interaction and complementarity between competition and
regulatory concerns in European financial markets can therefore be expected to be a
continuing theme.

In Sect. 3 we discuss a second emerging theme in merger policy: the role that an
analysis of innovation incentives can play in merger investigations—especially in high
tech industries. The European Commission was confronted with this question in two
parallel mergers in the hard disk drive (HDD) industry between Seagate and Samsung
and between Western Digital and Hitachi. Although it is extraordinarily difficult to
predict changes in innovation incentives that are due to the merger from pre-merger
data, the recent empirical literature on innovation incentives suggests that there is not
a general conflict between short-run and long-run impacts of mergers on competition.
Instead, the empirical evidence indicates that a reduction in competition in already

1 See for instance, Degryse et al. (2011).
2 See Europolitics, 28. September 2012, Sophie Mosca: “CDS probe focuses on financial informa-
tion”. http://www.europolitics.info/business-competitiveness/cds-probe-focuses-on-financial-information-
art343474-3.html.
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concentrated markets generally reduces innovation incentives.3 But innovative capa-
bilities may also give a good picture of current and future closeness of competition and
thus help in the assessment of the impact of the merger on price competition. R&D
capability may therefore also be crucial to the design of remedies. These issues were
of central concern in the HDD cases and determined the outcome in which one merger
was cleared without remedies, while the other was cleared only with far reaching rem-
edies, including the requirement of an upfront buyer, that were designed to induce the
entry of a competitor capable of continuing a strong R&D program.

Section 4 is devoted to some developments in state aid policy at the European
Commission that highlight the growing impact of economic reasoning for rule devel-
opment. This is one of the themes of a general push towards state aid modernization
that was announced by Commissioner Almunia in February 2012 at the European
Competition Forum in Brussels. While the core elements of this reform are still under
discussion, the time period 2011/2012 has seen the adoption of two sets of new rules
for compensation for firms that provide “Services of General Economic Interest” and
for the compensation of costs from the next phase of the European emissions trading
scheme (ETS); these new rules illustrate the increasing relevance of economic princi-
ples in the design of such rules. This section discusses the main economic issues that
arose and the efforts to incorporate some simple economic principles into the rules
that govern state subsidies in Europe.

One important theme in European competition policy that this paper will not cover
is the issue of patent hold up: in particular, the role of competition policy in limiting
the abuse of “standard essential” patents. This issue was central to the review of the
Google/Motorola merger. In this case the question arose whether the incentives of the
merged unit to generate hold up through an increased use of application for injunctions
against rivals, could be a reason to block the concentration. The merger was eventu-
ally cleared: Because of the intense use of standard essential patents by Motorola in
litigation, the Commission could not establish a merger-specific effect. However, in
the wake of this merger, multiple antitrust complaints concerning standard essential
patents have been launched, so that it is to be expected that the antitrust treatment of
hold up through standard essential patents will be clarified at the European level in
the near future—both in terms of the legal framework and in terms of the economic
analysis on which the assessment is based.

2 Competition Policy in Financial Markets: The Deutsche Börse/NYSE Merger

The proposed merger between Deutsche Börse and NYSE Euronext was one of the
major merger cases that were reviewed by DG COMP in the past year. Both Deutsche
Börse and NYSE Euronext are exchanges that offer trading and post-trading services
for financial instruments.

The case was unusually complex due to the presence of strong economies of scope
in post-trading services, which act both as a barrier to entry and as a source of poten-
tial efficiencies. The case was novel in the sense that the Commission recognized

3 Some examples (among others) are Geroski (1990), Blundell et al. (1999), Aghion et al. (2005).
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merger-specific efficiencies that could have resulted from the transaction.4 The ques-
tion therefore arose as to how the anti-competitive effects and these efficiencies should
be weighted in a decision.

The Commission eventually concluded that the transaction would have impeded
effective competition in various derivatives markets which could not be outweighed
by efficiency benefits.5 As a result, the Commission prohibited the transaction. The
decision is currently under appeal.

2.1 Cash Instruments Versus Derivatives

Traditional stock exchanges provide listing services to issuing companies for stocks
and bonds and make those securities available for buying and selling on their trading
platform. Large exchange groups, such as Deutsche Börse and NYSE Euronext, also
offer trading in derivatives.6 Whereas a stock exchange serves as a venue for the trad-
ing of products that are offered by issuing companies, a derivatives exchange creates
a market for the trading of its own products.

Following the introduction of the Markets in Financial Instruments Directive
(MiFID)7 in 2007, multilateral trading facilities (MTFs) can make stocks “available
for trading” in Europe without a formal listing. This has led to increased competition
and substantial reductions in trading and post-trading fees for stocks.8

In contrast, derivatives markets are still highly concentrated and generate substantial
revenues for large exchange groups. Regulatory initiatives have been proposed to
lower barriers to entry in derivatives markets through access requirements to clearing
houses.9 Since the timing and scope of these initiatives remain unclear, this could not
be taken into account for the merger decision. It should, however, be noted that the
rationale that underlies the regulatory reform proposals for derivatives markets arises
from the same analysis as that underlying the merger decision. This analysis reveals
the presence of strong economies of scope in post-trading, especially in clearing.

4 European Commission, Frequently asked questions, 1 February 2012 “The Commission’s analysis showed
that it is likely that the merger would lead to some collateral savings due to increased cross-margining
opportunities. http:/europa.eu/rapid/press-release_MEMO-12-60_en.htm?locale=en.
5 European Commission Press Release, 1 February 2012, “The European Commission has prohibited, on
the basis of the EU Merger Regulation, the proposed merger between Deutsche Börse and NYSE Euronext,
as it would have resulted in a quasi-monopoly in the area of European financial derivatives traded globally
on exchanges. […] efficiencies would not be substantial enough to outweigh the harm to customers caused
by the merger”. http://europa.eu/rapid/pressReleasesAction.do?reference=IP/12/94.
6 Derivatives are financial contracts, the value of which is derived from an underlying asset or variable
and which allow the transfer of risk from one economic agent to another.
7 Directive 2004/39/EC of the European Parliament and of the Council of 21 April 2004 on markets in
financial instruments (“MiFID”), OJ L 145, 30.4.2004, p.1. The deadline for transposition in Member States
was 31 January 2007.
8 Oxera, Monitoring prices, costs and volumes of trading and post-trading services, Report prepared for
European Commission, DG Internal Market and Services, May 2011. ec.europa.eu/internal_market/finan-
cial.../2011_oxera_study_en.pdf.
9 Proposal to review the Markets in Financial Instruments Directive (MiFID) adopted by the Commission
on 20 October 2011. See http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0652:FIN:
EN:PDF.
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2.2 Economies of Scope in Clearing Stocks

Any transaction that is executed through an exchange trading platform only becomes
real once the terms of the transaction have been carried out. In the case of stocks this
means that the buyer hands over the payment and the seller delivers the asset. The
economic problem that arises for the trading parties is that there is always a risk that
after the agreement on the trading platform the other party defaults on its obligation
and either does not make a payment or fails to deliver the asset. This risk is called
“counterparty risk” and is a cost of trading.

Central counterparty clearing is a mechanism by which counterparty risk can be
reduced for all trading parties, thereby reducing trading costs. In central counterparty
clearing, a clearing house steps in as an intermediary that guarantees the transaction
for both sides of the trade by becoming the seller to the buyer and the buyer to the
seller. The clearing house thus takes on itself all counterparty risk and eliminates this
risk for both trading parties. However, the trading parties have to pay a fee for the
clearing service and have to post collateral to the clearing house, which can be used
in case they default. This collateral creates a cost to the traders in terms of lost returns
on collateral that could have been used in other activities.

The benefit from a clearing house comes from the fact that the clearing house bun-
dles multiple trades of the same trader. For example, if a trader has bought some stock
and also sold the same stock (which will often happen since many traders are interme-
diaries for other investors), the exposure of the clearing house to a default from this
trader is only the net amount of the asset claim or the payment obligation. For example,
if the trader owed more assets on one trade than it was owed on the other, the clearing
house only has to buy the net amount from the market to fulfill the obligation to the
counterparty in case of default of the trader. The clearing house therefore will “net”
such exposures and require the trader to post collateral that only needs adequately to
cover the net position. This will lead to significant reductions in the cost of posting
collateral.

The same idea can be extended to assets that are correlated. Suppose that two stocks
are positively correlated: Then a long position in one stock will be compensated to a
large extent by a short position in the other stock. These assets can then be counted
against each other in the same spirit as netting to reduce the collateral requirement that
is needed for achieving a given risk exposure. This operation is called “cross-margin-
ing”.

The possibility of cross-margining creates strong economies of scope in clearing
different assets together. The larger is the number of assets that a clearing house clears
together in the same collateral margin pool, the less is the collateral that is required
from trading parties to achieve a given risk exposure, thus reducing trading costs for
trading parties. This is particularly true for derivatives.

2.3 Economies of Scope in Clearing Derivatives

Derivatives are contracts between the buyer and the seller. Transactions that are exe-
cuted through an exchange trading platform only become real once the contingent

123



256 K.-U. Kühn et al.

payments and deliveries that are required by the contract are executed. There are sev-
eral reasons why the potential benefits from cross-margining are higher for derivatives
contracts than for stocks.

Transactions in stocks are settled as delivery-versus-payment, 2 or 3 days after the
trade was executed. In the days between trade execution and settlement, the clearing
house takes over the counterparty risk. In derivatives transactions, counterparty risk
exists over a much longer horizon, up to the entire length of the contract. Only when
the derivatives contract expires does the contingent payment that is required by the
contract become known. The length of the contract can easily be several months or
years for exchange-traded futures and options.

Moreover, the replacement cost risk can be substantially higher for derivatives,
especially for leveraged contracts. The clearing house would face the risk of a higher
cost of replacing the original trade in case a trading party to the original trade defaults.
Therefore, the clearing house would demand more collateral from the trading parties.

Finally, there is more scope for cross-margining across derivatives contracts. Stocks
are securities that are issued by companies. Normally only a limited number of vari-
ations are issued (for instance, common shares and preference shares). In contrast,
exchange-traded derivatives are contracts created by the exchange. They are standard-
ized contracts, but still there are many different variations offered by the exchange
in terms of settlement date, strike level, et cetera. Therefore, there are many different
contracts that are highly correlated but not exactly the same. These could not be netted,
but could benefit from cross-margining. If we take this observation together with the
fact that collateral requirements are higher and over a longer time period, it becomes
clear that potential benefits from cross-margining are particularly high for derivatives
contracts.

2.4 Competitive Assessment in Deutsche Börse/NYSE Euronext

Deutsche Börse and NYSE Euronext are the only two exchanges that offer a wide
scope of European interest rate derivatives and European equity derivatives: futures
and options on European interest rates and European stocks.10 Due to netting and
cross-margining opportunities at the clearinghouse, liquidity for the same or simi-
lar derivatives contracts has traditionally accumulated on one platform within clas-
ses of strongly correlated contracts. This leads to an observation that the incumbent
exchanges have near-monopoly market shares when relevant markets are defined nar-
rowly by classes of derivatives contracts.

However, even if there is no or only minimal overlap, effects from potential com-
petition can be large if the potential competitor could also offer its customers cross-
margining with correlated contracts. A new entrant that would start offering similar
contracts to those of the incumbent exchange could not offer cross-margining of these

10 In order to understand that a derivatives contract on a US interest rate would not be a substitute, consider
a European pension fund that wants to hedge its exposure to European interest rates. One could argue that
the pension fund could trade a derivatives contract on a US interest rate and add a currency derivatives
contract to hedge the EUR/USD currency exposure; however, that would mean two transaction fees and
exposure to a different yield curve.
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contracts with the similar contracts traded on the incumbent venue. Trading at the new
entrant’s exchange would therefore necessarily translate into higher margin require-
ments for its customers.11 However, a potential competitor that already offers a similar
scope of derivatives could offer attractive cross-margining opportunities. The litera-
ture on cash markets indicates that potential competition can lead to a pronounced
reduction in fees (Foucault and Menkveld 2008) before any entry occurs. The mech-
anism is that market makers have to be attracted to a new platform before it enters.
An incumbent then has an incentive to prevent the migration of market makers to the
new platform by reducing fees.

Due to the similar size and scope of their respective collateral margin pools, Deut-
sche Börse and NYSE Euronext act as potential entrants into each other’s success-
ful product areas.12 The market investigation and internal documents of the parties
showed that the two exchanges impose a strong competitive constraint on one another
in this respect. For any European derivative they are likely to be able to offer better
cross-margining opportunities than any other exchange. Correlations appear signifi-
cantly lower between European and non-European derivatives, which gives such firms
(for example, the Chicago Mercantile Exchange) a higher cost of competing in such
contracts and makes unlikely such firms’ being able to impose a similar potential
competition constraint as Deutsche Börse and NYSE Euronext impose on each other
today.13

The development of more advanced portfolio-based risk management, in which
clearing houses take into account the correlation between different asset clas-
ses, will increase the cost advantages of cross-margining at the same clearing
house.14 These changes in clearing technology are likely to strengthen the incen-
tives for Deutsche Börse and NYSE Euronext to enter each other’s product offer-
ings.

DG COMP therefore concluded that the proposed merger between Deutsche Börse
and NYSE Euronext was likely to result in a significant net increase in the total cost
of trading given that the merger would have led to the elimination of the closest actual
and potential competitor in markets with high barriers to entry.

11 European Commission Press Release, 1 February 2012, “It would have been difficult for a new player
to enter the market because given the advantages of clearing similar contracts in a single clearing house,
customers would have been reluctant to trade similar derivatives at another exchange”. http://europa.eu/
rapid/press-release_IP-12-94_en.htm?locale=en.
12 European Commission, Frequently asked questions, 1 February 2012 “Eurex and Liffe are of compara-
ble size in terms of their membership base and portfolio of contracts they offer for trading and clearing, and
they both focus on European financial derivatives, namely European interest rate and equity derivatives”.
http://europa.eu/rapid/press-release_MEMO-12-60_en.htm?locale=en.
13 European Commission, Frequently asked questions, 1 February 2012, “CME focuses on US interest
rate and equity index futures, and commodity futures. It is therefore very unlikely that CME would become
a credible competitive force in this area. This is because it would face considerable obstacles, as owing to
its very different product portfolio, it could not offer collateral savings comparable to those offered by the
parties individually or the merged entity in the product area concerned”.
14 See, for instance, “Eurex Clearing Prisma—Setting new standards in CCP risk management”, down-
loaded on 10/28/2012 from http://www.eurexclearing.com/clearing-en/resources/publications.
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2.5 Efficiency Benefits from Collateral Cost Savings

Deutsche Börse and NYSE Euronext claimed that, post-merger, customers would ben-
efit from having to post less collateral because the two entities would pool their clearing
operations into a single clearing house.15 The combination of the collateral margin
pools of the two entities into a single clearing house could allow users who trade on
both platforms to benefit from cross-margining opportunities across correlated con-
tracts. Deutsche Börse and NYSE Euronext estimated that the collateral savings for
customers would amount to approximately Euro 3 billion.

DG COMP considered this to be an a priori credible source of efficiencies from the
transaction. However, the actual cost saving for customers is not equal to the amount
of collateral saved. It is not the collateral savings but the opportunity cost of having
to hold cash or securities as collateral that is the relevant measure of actual cost sav-
ings from lower collateral requirements. This means it is the additional return on the
assets that the clearing member could have earned if the assets did not have to be
used as collateral or, alternatively, the cost of raising additional finance to meet the
collateral requirement. Therefore, the real cost savings from additional cross-margin-
ing opportunities are at least an order of magnitude smaller than the claimed Euro
3 billion collateral savings—most likely of an order of magnitude of Euro 40–120
million.

In order to take collateral cost savings into consideration as an efficiency gain, DG
COMP assessed whether they could be achieved by less anti-competitive means by
considering whether alternative options like margin offset agreements or outsourcing
agreements are established business practices in the industry. While it was found that
there are some types of cross-margining agreements in place between independent
clearing houses absent regulation, these are more limited in scope, which therefore
implies that part of the claimed benefits are merger-specific.16

A final issue concerned the pass-through of the collateral cost savings to custom-
ers. Even if cost savings accrue directly to customers, the question of pass-through
remains vital. In response to any cost savings, whether on the merged entity side or the
customer side, the merged entity would likely adjust its prices. Only the net amount
remaining with the customers following any such price response to the cost change
is relevant as an efficiency to be balanced against competitive harm. In the case of
cost reductions on the side of the merging parties, the price will fall in response to the
cost decrease and part of the cost decrease may be passed on to the customer. When
the cost reduction is on the customer side, the optimal price response to the consumer
cost decrease is an increase in price, which would pass on some of the benefit to the
merging firms. Again only the net amount remaining with the customers is relevant
for the assessment of consumer benefit. Therefore, DG COMP concluded that only
part of the collateral cost savings would remain with the customers.

15 European Commission Press Release, 1 February 2012 “The companies also argued that customers
would benefit from having to post less collateral for security”.
16 European Commission, Frequently asked questions, 1 February 2012 “The Commission also found that
some of the collateral benefits could be achieved by other means than the merger”.
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2.6 Balancing

Mergers that have the potential to generate anti-competitive effects as well as effi-
ciencies demand the balancing of these opposite effects. In Deutsche Börse/NYSE
Euronext it was recognized that some merger-specific efficiencies could have resulted
from the transaction. Therefore, it had to be considered how the anti-competitive
effects and these efficiencies should economically be weighted in the decision.

Balancing is a complex exercise, since the exact quantification of effects is often not
possible. As a general principle, the stronger is the likelihood that the merger results
in harm to consumers, the larger should be the efficiency gains that are required to
authorise the merger. In cases where the likelihood of harm is significant and the pos-
sible efficiency gains are limited, the only reasonable conclusion is that the net result
of the merger would lead to economic welfare reduction.

In Deutsche Börse/NYSE Euronext, both the anti-competitive effects and the effi-
ciencies could not be clarified to precise numbers, but qualitative indications of these
effects were found. Information from related markets could be used to assess the
likely relative size. Empirical work on cash equity markets has shown that the effect
of potential competition in financial markets is relatively large. In the past, discus-
sions about potential competition have led to trading fee decreases of 50 % ahead of
the actual entry (Foucault and Menkveld 2008).

The increase in the fee level that would be necessary to recover the total of the esti-
mated clearing efficiencies would be much smaller. Moreover, explicit fees are only a
small component of the total cost of trading. The impact of the necessary explicit fee
increase on the total cost of trading would appear small enough that trading demand
would have to be implausibly elastic for the merging firms not to generate such a fee
increase.

2.7 Conclusion

The remedies that were offered by the merging parties never addressed the main com-
petitive concerns about the elimination of potential competition for European interest
rate derivatives. No other trading platform has a similarly broad margin pool that could
have constrained the parties in the same way as the parties currently constrain each
other. One of the commitments offered by Deutsche Börse and NYSE Euronext was an
offer to grant to other platforms access to the merged entity’s clearing house. Theoret-
ically, an access remedy could have resolved competition concerns that were related
to the elimination of actual and potential competition between the merging entities by
reducing the barrier to entry for other trading platforms. A full access remedy could
have allowed other trading platforms to offer their customers offsetting opportunities
for products that are highly correlated with the products of the merged entity. However,
such access was not offered for products with high correlations with the products that
the merging entities offer themselves.17

17 Press release 1 February 2012, Mergers: Commission blocks proposed merger between Deutsche Börse
and NYSE Euronext: “In the commercially more significant area of European interest rate derivatives, the
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Moreover, such an access remedy would have implied, in effect, the appropriate reg-
ulation of access fees and access conditions to the merged entities’ clearing services.
This would have been extremely complex and required detailed on-going monitoring,
which is difficult in merger proceedings. Regulation would be a more suitable instru-
ment to get such access requirements in place, and there are currently initiatives in
that direction.

3 The Assessment of Innovation in Merger Control: The HDD Mergers

The Commission was notified about two mergers in April 2011 in the hard disk drive
(HDD) industry. At this time there were five firms that were active in at least some
segments: Seagate, Western Digital (WD), Hitachi, Samsung, and Toshiba. The two
proposed mergers between Seagate and Samsung and between Western Digital and
Hitachi meant that the two largest producers—WD and Seagate—would be acquiring
the numbers 3 and 4 in the industry, which would leave the remaining firm (Toshiba)
as the third competitor with an overall market share in worldwide turnover in the order
of magnitude of 10 %.

Although the notifications were made within 24 h of each other, the Commission
followed a legal rule that required the assessment of the mergers sequentially: The
first notified merger (Seagate/Samsung) had to be decided under the assumption that
the second notified merger (WD/Hitachi) had not taken place. While the economic
analysis of the transaction could be done simultaneously using all data, the standard
applied was determined by a legal rule that required ignoring the potential economic
effects of a WD/Hitatchi transaction for the impact of a Seagate/Samsung merger. The
economic analysis below, as well as the assessment in the US, where the mergers were
looked at jointly, suggests that a joint evaluation would not have changed the outcome
in this case. However, it remains an open question as to whether the priority rule may
have an impact on the substantive assessment in future cases.

3.1 The Industry in Brief

HDDs are digital storage devices that are one of the key components of desktop com-
puters, notebooks, servers, external storage devices, and other consumer electronics
products. An HDD is a complex hardware product that is composed of one or sev-
eral disks (media), magnetic head, spindle motor, printed circuit board, cover, and
base. All of these components are differentiated and are subject to fierce innovation,
although a strong standardization tendency is also present. The main differentiating
factors are the disk size (3.5′′ and 2.5′′), storage size (the current approximate range is
from 250 GB to 3 TB), and disk rotation speed (measured in rotations per minute, with

Footnote 17 continued
companies did not offer to sell overlapping derivatives products, but only offered to provide access to the
merged company’s clearing for some categories of “new” contracts. This was considered as insufficient, in
particular because it did not extend to existing competing products. There were also fundamental concerns
about the workability and the effectiveness of such an access remedy”.
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5,400 and 7,200 RPM being the two main variants). HDD producers may or may not
be vertically integrated. The most important external input is the magnetic head, with
TDK as the most innovative head producer. However, the biggest three HDD firms
also have their own head development and production.

HDDs are also differentiated in terms of end-use. Desktops (DTs) typically use
HDDs with larger disk format, capacity, and faster rotation, while in notebooks smaller
and slower hard disks (mobile HDDs) are included because of the special requirements
of shock resistance, lower noise and voltage. Enterprise HDDs are a separate category
used for servers, which may belong either to the so-called business critical (used mainly
in “server farms”) or the mission critical (high performance servers) varieties. HDDs
that are used in business critical applications tend to have particularly high capacity,
while those for mission critical application have particularly high speeds (10,000–
15,000 RPM). HDDs that are built into consumer electronics products such as game
consoles or set-top boxes typically have to be able to endure higher usage hours and
temperature, as well as to comply with various security features. Finally, external hard
disk drives (XHDDs) are stand-alone storage devices that use large capacity DT or
Mobile HDDs as input components.

As a result of a robust flow of innovations, the capacity of the typical HDD that is
sold (the “capacity sweet point”) has steadily increased over the decades. Moreover,
the price per GB of these hard disk drives has almost continuously decreased. This
innovation process has primarily been driven by direct competition between the two
leaders—Seagate and WD—though the smaller Hitachi was also considered as a “Tier
I” competitor that could robustly innovate and compete. Samsung’s HDD subsidiary,
on the other hand, was reported to be a somewhat weaker company with less ability to
stay abreast of the leaders in terms of innovation. Finally, Toshiba, though considered
as a strong competitor, especially in the mobile segment, is not present in the largest
segment: the DT HDDs. However, this latter segment is gradually losing importance
relative to the other types of HDDs, and many innovations in HDD markets are driven
by the incentives for miniaturization in mobile applications. Consequently, Toshiba
was considered to be a firm with a relatively strong innovation performance.

3.2 The Framework for Economic Analysis

The dynamic evolution of the industry due to product and process innovation was
therefore an important aspect to take into account in this case. For that purpose it
is helpful conceptually to separate several effects that the merger could have had.
Figure 1 illustrates such a decomposition.

The graph portrays the time path of prices when the underlying innovations are
process innovations.18 Note that due to innovation the price per unit of capacity is
steadily falling, as is true in many “high tech” industries. This in itself would not be
a sign of intense competition (as the parties claimed), since even a monopolist would

18 Note that the graph can also illustrate product innovations in terms of capacity when interpreted as a
price per capacity unit. Conceptually, nothing changes for product innovations for the explanation above,
only that quality improvements go directly to customers, but then are partially extracted through higher
prices. The idea of cost pass-through can then be applied analogously as a “claw back” of value increases.
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Fig. 1 The time path of prices when there is continuous innovation

pass through cost reductions partially in order to increase sales. The effects of a merger
on prices is twofold: As in a more static environment a merger should lead to a price
effect at impact as shown in the parallel shift of the solid line. However, an increase in
market power will also (typically, when demand is not too convex) lead to a decrease
in the pass through of future cost-reductions due to innovation (this is illustrated by
the dotted line). Relative to a merger in a more static setting, the anticompetitive effect
is therefore larger.

The claim of the parties was that these anticompetitive effects would be coun-
terbalanced not just by a one-off marginal cost decrease (not pictured), but also by
an increase in R&D rivalry (possibly due to economies of scale and scope in R&D)
leading to a sharper rate of price decline than before the merger (as illustrated by the
dashed line). We have labelled this the “dynamic efficiency effect”.

As we will discuss below, the assessment of R&D competition in the market had
both an impact on the analysis of price competition pre- and post-merger as well as
on the assessment of the “dynamic efficiency effect”. As will be discussed below the
latter has to be analysed in the context of an efficiency defense and is extremely hard
to verify.

3.3 The Assessment of Price Competition

3.3.1 Product Markets Defined by End Product

The market investigation revealed that there were no reliable data that could have
been used to estimate substitution between different usage categories. In particular,
there were no natural experiments or other variation that could have identified econo-
metrically whether desktop manufacturers would replace 3.5 inch HDDs with 2.5 inch
HDDs in the case of a significant price increase of 3.5 inch HDDs.

However, the market investigation’s results strongly supported the separation of
markets by end-uses, both in qualitative and quantitative terms. In particular, the DT
3.5′′ segment was found to be different from the mobile 2.5′′ HDD segment; these
latter products were significantly more expensive (at the same capacity points and
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rotation speed), so that a profitable substitution to 2.5 inch HDDs did not appear eco-
nomically profitable even after a significant price rise. Qualitatively this appeared to
be explained by the fact that 2.5 inch HDDs have higher-quality (and higher-cost)
characteristics, such as shock resistance, for which there is no willingness to pay on
desktop systems.

This had an important consequence for the assessment of the merger since Toshiba
was pre-merger not present in the DT 3.5′′ HDDs. Conditional on a clearance of the
Seagate/Samsung merger, the second merger (WD/Hitachi) thus would have to be
assessed as a 3-to-2 merger in that market. Furthermore, the market investigation also
found strong evidence that entry was highly unlikely in the DT 3.5′′ HDD market.

3.3.2 Innovation Activity and Closeness of Competition

To assess closeness of competition among the firms in the end use markets, the Com-
mission found through the market investigation that reliability in supply and ability
to deliver at the innovation frontier were key characteristics to be considered a “Tier
1” producer. These characteristics are especially important for the very demanding
large original equipment manufacturer (OEM) customers. This is the driving force of
the fierce competition in innovation and R&D. WD and Seagate are leading in abso-
lute expenditure on R&D among HDD manufacturers. Hitachi, however, had steadily
increased in recent years its R&D expenditures as a percentage of its total revenue.
As a consequence, by the time of the merger notification it broadly matched the lead-
ing companies in terms of relative R&D spending. On the other hand, Samsung had
historically lagged behind other manufacturers’ R&D investments, rendering it more
like a follower.

Consequently, market participants classified Seagate, Hitachi, and Western Digital
as Tier 1 producers, but not Samsung. Indeed, the large OEM’s share in Hitachi’s total
sales is quite significant. It is true that Seagate is clearly the main rival of WD. However,
Hitachi was also found to be a close competitor of WD in terms of product quality and
reliability, ability to innovate, execute “product roadmaps” and bringing high-quality
products to the customers in a timely and cost-effective manner. In contrast, relative
to Hitachi, Samsung appeared to be less capable of imposing a competitive constraint.
Finally, this was also consistent with Samsung’s overall lower market share.

Innovation patterns can therefore be effectively used to complement informal evi-
dence about closeness of competition and rationalize the relative market positions of
rivals. The much weaker overall market position of Samsung was in the end decisive
in the decision that Seagate could merge with Samsung without requiring remedies.

3.3.3 Security of Supply and Multi-Sourcing

For the demand side firms—primarily computer manufactures (OEMs)—security of
supply is a very important consideration. As already discussed this is one of the main
factors for the customers to assess the quality of a producer. Indeed, manufactur-
ers operate a very tight production schedule with the HDDs’ (as inputs) being both
technically and operationally integrated closely into the manufacturing process. Con-
sequently, any supply disruption can have a tangible effect on these customers. It is
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crucial for them whether they can secure a stream of timely and appropriate quality
supply.

The market investigation found strong qualitative evidence that the demand for
security of supply led OEMs to multisource—purchase HDDs from several suppliers
simultaneously—in order to avoid disruptions in the event that a major supplier might
suffer temporary supply constraints.

This observation was of some importance, since it increased the concerns about
a market power effect from consolidation. This was especially the case for DT 3.5′′
HDDs for which the Western Digital/Hitachi merger would have to be assessed as a 3
to 2 merger after Seagate/Samsung would be cleared.

When multi-sourcing arises because of security of supply concerns, price effects
are more likely from any consolidation. To see this, consider the extreme case of Ber-
trand competition for homogeneous goods and without capacity constraints: Then,
even with two firms, price falls to marginal cost. However if a customer has a demand
for dual sourcing from two independent suppliers, then it does not want to give more
than some maximum share of its demand to one firm. Consequently, each of the two
firms effectively obtains monopoly power over the demand that exceeds this share.
With three suppliers, the Bertrand result is again obtained. This is because, though a
customer eventually contracts with two suppliers, the third supplier can undercut its
competitors if these price above marginal cost. However, if the number of suppliers
is reduced to two, marginal cost pricing is no longer an equilibrium of the game. This
is because each supplier knows that even if it undercut the price offer of its rival, it
would not get the full supply contract of the customer. This weakens price competi-
tion. Hence, if the customer, because of security or other reasons, needs two suppliers,
then it is willing/forced to pay a premium if there is no third supplier. This argument
obviously generalizes to more complicated settings.

The theoretical framework suggests that a merger from 3 to 2 in the DT 3.5′′ HDD
market would therefore be even more anticompetitive than such a consolidation would
already suggest without dual or multi-sourcing. The Commission therefore put addi-
tional efforts into showing empirically that the multi-sourcing effect was indeed a
central feature of the market.

3.3.4 Empirical Work on Multi-Sourcing

To complement the qualitative evidence, DG COMP economists gathered both trans-
actional and bidding data from the four merging firms. The data were mainly analysed
in a descriptive way, and the results of this analysis were clearly consistent with the
qualitative evidence. In particular, both the transaction and bidding data revealed at a
detailed, product level that multi-sourcing is a strong, persistent characteristic of the
industry. In addition, the bidding data also showed that, although the volumes that were
covered by contracts for which only one bidder competes with WD were relatively
small, it was very often the case that Hitachi was the second alternative supply source
for those bids. In these bids, Hitachi participated as often as its larger competitor
Seagate. The sales volumes that Hitachi secured were higher than those of Seagate.
In contrast, before its acquisition by Seagate, Samsung only participated marginally.
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Again this evidence further supported the closeness-of-competition analysis that was
described above.

This empirical analysis is also a good illustration of the more general principles
that the Commission prefers in the design of quantitative work. The empirical ques-
tions that were asked (multi-sourcing, strength of competitors) were motivated by the
conceptual/theoretical economic framework and the qualitative evidence. The level
of technical sophistication of the quantitative analysis was determined by the quality
and nature of the data. The empirical analysis was based on a large scale data request
and exercise. The Commission faced the difficulty of merging datasets from different
firms, often with different variable definitions and other inconsistencies. This neces-
sitated a substantial amount of auxiliary data work within the tight time limits of the
investigation. Also, the quality of the data was not always refined enough to be useful
for more sophisticated econometric modelling. The data, however, did prove to be
reliable and robust for the generation of useful descriptive evidence.

3.4 Static and Dynamic Efficiencies

WD made an attempt to prove that significant efficiencies could be expected from the
proposed transaction. It claimed that there would be static cost efficiencies, but also
that the incentives to invest in R&D would be increased and thus a dynamic efficiency
effect in the sense discussed would be obtained.

As the Commission’s Horizontal Merger Guidelines point out, efficiencies can
be taken into account in the assessment of a proposed merger if they are verifiable,
merger specific, and benefit the consumers. WD failed to provide hard evidence of
these potential efficiencies. The parties submitted purely accounting numbers that
were prepared specifically for the transaction and that did not allow the identification
of marginal cost. Furthermore, WD claimed that past price decreases indicated that
marginal cost reductions have a very high pass-through rate. This argument ignored
the fact that the pass-through rate would be expected to decline after a merger that
increases market power. The “static” efficiencies were therefore neither verifiable nor
could the degree of eventual pass-through be established.

The claims about changes in the incentives to invest in R&D are even harder to
establish in practice. In this case there were merely claims made about additional
R&D efforts. The practical problem for empirical analysis of such claims is that there
are even less events in the market that would allow one to establish the impact of
consolidation on R&D efforts than there are to establish the price effects of mergers.
However, empirical work in recent years has consistently pointed out that an increase
in competition in very concentrated markets tends to increase, not decrease, innova-
tion incentives. Indeed, studies on mergers have also come to that result.19 It therefore
appears that claims about enhanced incentives for R&D after a merger in a very con-
centrated market need particularly strong evidence to be recognized. There were no
claims in this direction that could be verified in this case. Furthermore, it was doubt-
ful whether any efficiencies in terms of R&D incentives were merger specific. There

19 See, for example, Ornaghi (2009).
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is, for example, currently a multitude of R&D cooperation agreements that apply to
the relevant HDD markets. The submitted efficiency analysis failed to take this into
account. As a result, the Commission did not take into account the alleged efficiencies
in its assessment.

3.5 Innovation and Remedy Design

Based on the concern of a 3-to-2 merger in the market for DT 3.5′′ HDDs, the Com-
mission required remedies to clear the merger between Western Digital and Hitachi.
As implied by the above economic analysis, not only production scale and capacity
but also the product quality and the ability to innovate are crucial for any compet-
itor to be successful in the HDD markets. This insight influenced the design of the
remedies the Commission finally accepted. The divested assets include a standalone
business of 3.5′′ HDD production plant and equipment. Moreover, to ensure the future
competitiveness of the divested assets and its purchaser the commitment package also
includes pipeline products, significant IP rights, transfer of engineering personnel,
and supply agreements for head and media components. Even further, the commit-
ments include an upfront buyer that is committed to maintain the competitiveness of
the divestment business, and that has proven expertise and an on-going track record
as an R&D innovator within the HDD industry and the neighbouring markets. The
remedies thus took account of the economic insight from the investigation that R&D
effort is amortized on a range of products in different markets: on both 2.5′′ and 3.5′′
products. In order to guarantee that the remedy created an effective competitor in the
market, it was therefore necessary to have a buyer who was capable of conducting a
broad-based R&D program.

To guarantee such stringent requirements with respect to the buyer, the Commis-
sion required an upfront buyer solution. This meant that the merger could only be
consummated after WD found a buyer of the remedy package and the Commission
approved this purchase. WD eventually sold the divestment business to Toshiba with
the approval of the Commission. Again an analysis of the role of R&D capability for
competition in the market was crucial for the eventual remedy design.

4 Towards More Economic Approaches in the Control of State Aid to Industries

The European Commission has embarked this year on a thorough reform of the rules
with respect to the control of state aid to industries. Since the last reform of 2005–2008
had already brought a much more economically inspired framework, economic analy-
sis and results from empirical work on the effects of subsidy programs have continued
to have a profound impact on some of the main themes of reform.

Some of these developments can already be seen in new rules that have been adopted
in some areas prior to the broader reform effort. The year 2011/2012 has seen the
adoption of a new package of policy rules for “Services of General Economic Inter-
est (SGEI)” and guidelines on the state aid treatment of compensations to firms for
increased electricity tariffs due to the Emissions Trading System (ETS) in Europe. Both
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of these guidelines illustrate how simple economic insights about incentive effects are
starting to be recognized in policy making in this area.

State aid control in Europe is part of competition policy at the level of the European
Commission. There is a general prohibition of subsidies unless they are addressing
some kind of market failure or common policy objective. The system has been intro-
duced to prevent (beggar-thy-neighbour) subsidy races between member states and
create good governance for those subsidies that are being given. In order to be legal
and compatible with the market, subsidies given must address some type of market
failure or recognised public policy objective, actually have an impact on the policy
goal that is specified, give the minimum aid necessary to achieve the goal, and not lead
to excessively large distortions of competition. The implementation of such principles
in an economically meaningful manner is a challenge that is made even more difficult
because, by design, it constrains the policy instruments that member states have at
their disposal.

4.1 The New Rules for Services of General Economic Interest (SGEI)

One of the state aid areas with the greatest member state discretion are the Services
of General Economic Interest (SGEI). SGEI cover a large set of activities with special
characteristics, which ranges from social services to traditional public services (with
typically some natural monopoly characteristics). Member states have a wide margin
of discretion in what they can define as an SGEI (subject to a manifest error constraint).
At a minimum there has to be an argument that these services cannot be satisfactorily
provided by the market and are addressed to citizens or in the “interest of society as a
whole”.

Despite the wide margin of discretion, state aid rules can impose considerable
safeguards with respect to preventing externalities between member states (for large
enough SGEIs, e.g., in network industries such as telecoms, energy, rail transport,
and postal delivery) as well as ensuring good governance. SGEIs have to be carefully
designed with specific objectives and have to be established through an entrustment
act (i.e. legislative instrument or contract). This act has to specify the content and dura-
tion of the obligations and the parameters for calculating, controlling, and reviewing
compensation, as well as arrangements for avoiding (and if necessary) recovering
overcompensation.

The main focus of the state aid rules in the field of SGEI is to ensure that firms are not
“overcompensated” for the performance of SGEIs—i.e., receive state aid. Economic
reasoning has led to a strong preference in treatment for SGEIs that are allocated by
tendering procedures. The realization that tendering minimizes rents and maintains
high powered incentives for cost reduction ex-post has made this a preferred solution
for implementing SGEIs.20 Court jurisprudence21 has made it clear that when SGEIs

20 See also Economic Advisory Group on Competition Policy (EAGCP), Services of General Economic
Interest, Opinion Prepared by the State Aid Group of EAGCP, June 29 2006, available at http://ec.europa.
eu/competition/state_aid/legislation/sgei.pdf.
21 Case C-280/00, Altmark Trans GmbH and Regierungspräsidium Magdeburg v Nahverkehrsgesellschaft
Altmark GmbH, European Court of Justice (2003).
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are tendered “at least cost for the community” this can be viewed as standard public
procurement and there is no state aid to firms. However, the legal interpretation of
the term “at least cost for the community” has until recently often been understood
as “at lowest price”, which may have discouraged the use of, for instance, multi-attri-
bute auctions. It has been clarified in the new rules that certain scoring auctions can
be viewed as “at least cost for the community”, following the insight that tradeoffs
between cost and quality can be revealed through the auctioning process, leading to
more efficient design of SGEIs.

Nevertheless there are many SGEI projects where tendering is not possible. In
these cases traditional approaches of assessing overcompensation for SGEI providers
have focussed on ex-post assessment of realized returns and comparing these to some
benchmark distribution of returns in an industry. A greater involvement of economic
analysis in the rules writing process has led to a much broader appreciation that such
ex-post assessment is equivalent to cost plus contracts or rate-of-return regulation with
all of the resulting perverse effects on cost reduction incentives.

The new rules on SGEI now recognize this issue and, for the larger contracts, con-
tain an obligation for member states to include cost reduction incentives into the SGEI
contract.22 This still allows wide deviations from lump-sum compensation (particu-
larly in order to limit ex ante rents in contracts due to asymmetric information), but
provisions for cost reduction incentives now have to be specified explicitly and justi-
fied in the compensation design. This rule can be understood as bringing the insights
from incentive regulation and contract theory into the state aid rules that govern public
services contracting in Europe.

4.2 State Aid to Compensate Firms for Increased Costs from the New European
Emissions Trading Scheme (ETS)

In the negotiations over the next stage for the European ETS (i.e., the cap-and-trade sys-
tem for greenhouse gas emissions), member states controversially discussed the impact
of expected higher energy prices on European industry. The valid economic concern
was about the “carbon leakage” problem: industries leaving Europe in response to
higher electricity prices as a result of ETS would leave carbon emissions remaining
unaffected (in view of the cap), or even increased (if other areas emit more). It was
decided at the time of adoption of the new ETS regime that there should be compen-
sation for those industries for which relocation of production was considered likely.

For some industries it is relatively straightforward to assess whether movement of
production outside the ETS area is likely. For example, the aluminium industry has a
very high energy intensity and at the same time is very mobile in its decisions where
to locate production capacity. In contrast, the concrete industry is energy intensive
in production, but depends very much on relatively local delivery, making leakage

22 For smaller contracts, member states are encouraged to design mechanisms that provide efficiency
incentives to the SGEI provider, by explicitly allowing for such designs (and advocating their use) and by
defining a fairly low benchmark for the return on investment that the SGEI provider can make if it does not
face any meaningful risk in performing the contract (as would be the case when the contract is of the [ex
post] cost plus type).
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unlikely. Unfortunately, it is very hard to identify footloose industries in general, and
there is little good data that would have allowed a good estimation of trade (and direct
investment diversion) away from Europe. The inclusion of industries thus had to be
based on a rather simple qualitative assessment and was bound to be subject to political
compromise.

The challenge for economics is to suggest compensation rules that do not unneces-
sarily distort the incentives provided by the ETS even if in the end the rules allow too
broad a set of industries. This would not have been possible if, as was a possibility,
compensation for increased electricity prices would have been paid in proportion to
realized output. In those circumstances the ETS price signal would simply have been
muted or eliminated for the sectors in question, leading to no incentives for users
in those sectors to improve energy efficiency over time and exposing firms in other
sectors to an increased abatement burden. In recognition of this problem, the state aid
rules for ETS adopted a quasi-lump-sum approach, in which compensation is based on
historical production. While compensating for the costs of increased electricity bills,
the approach means that the price signal is fully internalized by firms and thus the
scheme does not distort energy saving investments by firms. To address the leakage
problem, the subsidy is withdrawn if output is reduced by a large percentage. In a
very imperfect policy making world in which there is no perfect choice of industries
to target, this incentive scheme appeared to be most appropriate in order to maintain
the incentive properties of the ETS while at the same time avoiding leakage.

4.3 The Directions of State Aid Modernization

In the recent revisions of guidelines for state aid control the Commission has been much
more careful to incorporate insights from modern incentive theory with a goal to min-
imize the distortions introduced by subsidy regimes. These principles are likely also
to find their way into the state aid modernization effort announced by Commissioner
Almunia in February 2012 alongside with efforts to rely much more on policy evalu-
ation of the effects of state aid in order to determine the adjustment of state aid policy.

5 Conclusions

The year 2011/2012 has brought major merger cases with challenging economic anal-
ysis including the support for an important prohibition decision. On the side of state aid
policy, economic insights are continuing to be incorporated in a more concrete form
in explicit rules, which is consistent with a push towards improved incentives and cost
efficiency. At the same time there have been major developments in antitrust—with
continuing cases on e-books and on patent abuse that includes reverse payment set-
tlements in the pharmaceutical industry—that have not reached the decision stage.
Perhaps next year’s DG COMP essay will be able to discuss these issues.
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