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SYSTEMIC EFFICIENCIESIN COMPETITION LAW: EVIDENCE
FROM THE ICT INDUSTRY

Konstantinos Styliandu

JOURNAL OF COMPETITION LAW AND ECONOMICS(FORTHCOMING)

ABSTRACT

This article introduces the concept of systemic efficiencies, traces itsttb@lonaderpinnings in economics,
management and technology, and applies it to recent higitepraes. Systemic efficiencies occur in large
complex systems through the interaction of multiple distributed compmreemprocess which is commonly
coordinated by an entity that can exercise pervasive control ogesytkem’s components and their
interactions. This type of extensive control can manifest itself as ptgrahticompetitive practices, like
tying, refusal to deal and full line forcing, causing the reaafa@ompetition authorities. However, at the same
time, systemic efficiencies can have significant benefits that cdrengenerated by smaller scale, simpler,
more isolated efficiencies, and are therefore of great interest to societf agld redeeming value as antitrust
defence to the introducing entities. To demonstrate how systemic efieseard their benefits materialize in
practice this article also discusses two series of cases: the recent IBM mainfiaeseis ¢he US and the US,
and the ongoing Google Android cases in the US and the EUcBs#is belong in the ICT industry, which is
frequently said to consist of paradigmatic examples of large comydéanss that can give rise to systemic
efficiencies.

JEL: K21, L12, L22, L41, L52, L96, O31, O33

. INTRODUCTION

In a series of ongoing and recent high-profile cases the EU andthave launched investigations against large
companies like Google and IBM for practices that allegedly hinder competititreiimrespective marketsA
common heme in all of these cases has been the potentially exclusionary effect of these companies’ practices,
namely that they may have prevented competitors from develomdggis and services that rely on inputs from
these firms. As expected, Google and IBM have defended their behavioupkingnamong others, efficiencies,
which—they claim—turn out to the benefit of consumers.

For anyone studying competition law, it is fairly uncontroversial thatipgoand quantifying efficiencies
is notoriously difficult. Indeed, there are hardly any EU cases that sested on the grounds of efficiencies, and
only a few in the US (with the exception perhaps of merger castm)ever, efficiencies play a key function in
competition law since they highlight the value of progress and @imyveven in the presence of anticompetitive
effects, and provide competition authorities a means to make good bgltcjerating certain anticompetitive
actions when these are offset by procompetitive effettsis is even truer when the efficiency in question is
substantial and can have far-reaching implications for the shape of ts&ryndu
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Along those lines, this article aims to introduce a type of efficienesgstemic efficiencies-which occur
in large complex systems and which are qualitatively different from smallé, stmpler, more isolated
efficiencies, even if those are highly valuable or novel. The ICT industojtés brought as a paradigmatic
example of an industry that exhibits the characteristics of large cosystems,and it will provide herein many
of the examples and cases that will illustrate the nature and value of syst@i@naés. By introducing systemic
efficiencies, tracing their characteristics as they emerge from a synthesisnoinic®y management and
technology studies, and applying them to high-profile cases in theséCibr, this article attempts to help
authorities and regulators identify and assess the true dimensions of pitheticzmn have sweeping effects in
their respective industries.

Systemic efficiencies involve and affect multiple and dispersed parts of lang@ecosystems whose
components are intricately interconnected in a way that changes padnmay trigger readjustments in other
parts(examples of such systems can be electronic communications networkpeaating system ecosystems
Because they draw from multiple parts, they require a holistic overvietheosystem in which they are
interwoven, which makes them harder to identify and appreciate. Howattlee, same time, the fact that they are
so integrative and extensive means that they can bring about dremmatiations in the industry, such that would
not occur at a smaller scale or insular environments. Systemic efficiamciaanovations, therefore, generate
unique value both to the introducing firm and to the industry as &wdmad deserve to be identified as a distinct
type of efficiency.

Even when correctly identified, the challenge systemic efficiencies pose is thaftdreemerge through
and because of pervasive control over the syst&mitrol refers to firms’ decisions as to how they shape their
production process by defining boundarigisking certain partners over others, and determining the architecture
of the systemin that sense, control serves as the focusing mechanism thgsé bogpether the various parts
(internal and external to the firm) implicated in the systemic efficiency. Tdtdem is that to achieve this kind
of pervasive control, the system architect may need to resort to potentiallgierahy practices, such as refusal
to supply, tying, discrimination and othe¥8hile, these practices aim at creating the necessary conditions for the
efficiency to materialize as they arguably ensure the involvement and pmtgraction of only suitable parts,
actors and components (according to the system architect), authoritieswats cannot ignore the dangers of
pervasive control. However, this article argues, in the context of systemic efficietheigsshould resist
underestimating the indispensable role of control in achieving coordinationadmedence, without which the
attempted combination, novelty, innovation, readjustment or othimieeffy might collapse under its own
complexity. The necessity of control is best exemplified in the contrasting fatie® @nce most popular
architecture for accessing the Internet on mobile phones, the i-moidb, wds a monumental success in Japan,
but a failure in Europe and the US, largely because of the degree of cdffereihtl telecom companies could
exert on the system.

The tension between the large benefits of systemic efficiencies and the lssge foom otherwise
potentially anti-competitive acts that may be necessary for systemic efficiencisetorake them an important
and difficult topic to handle. Also, since the concept and implicationssbérsyc efficiencies remain the same
irrespective of jurisdiction, any lessons and conclusions drawntfreimstudy are applicable universally. This
becomes particularly relevant with regard to large international corporatiosisi@dng that they can often be
dominant or engage in far-reaching agreements, and thereforee mulifect of antitrust investigations or
regulation for the same behaviour in multiple jurisdictions. For elarips article discusses the recent influential
cases of Google and IBM in both the US and the EU, where the invocatiosterh@y efficiencies can be (could
have been) decisive for the outcome of the cases and the shape efsieitive industry.

These issues will be addressed in sequence:|Partroduces the concept and function of systemic
efficiencies, and explains why their attainment can be problematic for the rdaseimg linked to extensive
control. It goes on to prove the necessity of pervasive control overddegbion process in achieving systemic
efficiencies. Part Ill documents what the author sees as the main peffitiets that can flow out of systemic
efficiencies, which are unlikely to result from smaller scale, simpler olainstficiencies. This is why systemic
efficiencies are qualitatively different and deserve separate consideration and evallmifnal part, ParitV,
presents examples of how systemic efficiencies materialize in real cases. The patind isxonerate the firms
from wrongdoing, but rather to highlight offsetting benefits (he. systemic efficiencies) that would otherwise

4 See, e.g., Andrew Davies, Innovation in Large TemdirSystems: The Case of TelecommunicationspSCORP. CHANG. 1143 (1996).
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escape the attention of competition authorities and courts. The overall ideatisdada systemic efficiencies
as a distinct type of efficiency, raise awareness as to their importanceslpraditinorities and regulators assess
them.

II. SYSTEMIC EFFICIENCIES AND THEIR FUNCTION IN COMPETITION LAW

A. TheConcept of Systemic Efficiencies

Efficiencies as a justification for potentially anticompetitive firm conduct is a trowdadadept, but one that can
be of the utmost redeeming value to powerful firms. Efficiencies coplayahs a mechanism to defend practices
that competition authorities and courts would otherwise deem problemétie market context and, absent any
offsetting efficiencies, they may be condemned.

Proving efficiencies has been and remains notoriously elusive, whiglexpéin why there have been
few—if any indeed-cases where anticompetitive conduct was successfully justified on the grofind
efficiencies (with the exception of mergePslhat said, great progress has been made in understanding
efficiencies, and we owe much of it to the formalization of antitrust analydiseb@hicago School during the
second half of the previous centrynlike the Harvard School, which regarded the possibility of positfeetsf
flowing out of seemingly anti-competitive acts with suspicion,Ghe&cago School offered a structured analysis
in defence of exercising market power, which resulted in higher toleranaedtseveral practices that used to be
considered on their face pernicious (per se illegal).

There is no authoritative definition of efficiencfeds a general matter, they can be economic, technical
or of other nature as long as they are linked to either technical progresspnomization of resources, or
enhancement of a product, service or production mettgfficiencies are a relevant consideration in both
agreements and unilateral conduct. In US case law efficiencies are mentioneskithaagvolve both Section
1 and 2 of the Sherman Act, and while in the EU only Article 101(3) TiREhtions technical progress explicitly,
it is accepted that efficiencies are to be taken into account in 102 TFEU casdls'&$his makes sense: similarly
to the underpinning rationale of Article 101(3), powerful firms mametimes need to unilaterally resort to
practices whose side effect is to potentially harm the competitive processcivpiractices should be tolerated
even encouragedif they can result in proportionate offsetting benefits to competitimoosumers!

Efficiencies can emerge anywhere in the value chain and can range from tridiaetbemhancements to
drastic extensive interventions. The latter is close to what can be called misysficiency. Systemic
efficiencies are those that involve and affect multiple and dispersed parts of @, sydtieh are highly
interconnected, so that changes in one component require substantiatatiods in other components
throughout the system or a readjustment of the whole sySystemic efficiencies thus hint to a more integrative
and less linear approach, which emphasizes the interdependence betweenentsnpather than insular
enhancements, no matter how significknt.

5 See supra ndid 2.

8 HERBERTHOVENKAMP, FEDERAL ANTITRUST POLICY: THE LAW OF COMPETITION AND ITSPRACTICE 67 (3rd ed. 2005); William J Kolasky
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LAw J.207 (2003).

” RH BORK, ANTITRUST PARADOX (1993); Richard A Posner, The Chicago School oftArdt Analysis, Wiv. PA.LAW REv. 925 (1979);
Daniel Sokol, The Transformation of Vertical Restitai Per Se lllegality, the Rule of Reason and Rekegality, 79 ATITRUST LAW J.
1003 (2014).

8 Eleanor Fox, The Efficiency Paradoi) How THE CHICAGO SCHOOL OVERSHOT THEMARK: THE EFFECT OFCONSERVATIVE ECONOMIC
ANALYSIS ONU.S.ANTITRUST 77, 81 (Robert Pitofsky ed., 2008).

9 SeeGuidelines on the Application of Article 101(3) of the Treaty, OJ [2004] C 101/97. Art. 101(3) is to be applied “reasonably and flexibly”
rather than mechanically. Ibid, paras 6, 11, 32423 See also IRHARD WHISH & DAVID BAILEY , COMPETITION LAW 163 et seq. (2015).
10 See, e.g., Case C-209/10 Post Danmark A/S v Konkoerddet [2010] EU:C:2012:172, paras440-Guidance on the Commission’s
Enforcement Priorities in Applying Article 102 TFEU td#ésive Exclusionary Conduct by Dominant Undertakings O09RC 45/7, paras
28-31.

1\WHISH & BAILEY, supra nofe b, at 221-23.
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By nature, systemic efficiencies are associated with large complex systems thatseoseveral
constituent parts and exhibit extensive interdependencies among them. Bhe®s sye most commonly referred
to as large technical systems (LTS), namely large “coherent structures comprised of interacting, interconnected
components,”® or complex products and systems (CoPS), a similar type that is tehiedt by a large number
of specialized components and sub-systems, that are usually hierarchigatlized and present a high degree
of engineering intensity and technological novétty.

Large complex systems can occur in various industries that extehdtbibve-mentioned characteristics.
Common examples include aircraft engines, electricity grids, intelligentitgsldrailway systems, but also
telecommunications and electronic network syst&nTdhe organizational authority behind such systems can be
a single firm, or a collection of actors, and a number of systemsasxist in a market. For example, we have
more than one networks in the electronic communications market, each tiogstitsystem of its own, but still
interconnected with each other.

In such industries, the production function is often built arqumogects, which are necessary to organize
the various assets and components as well as manage the extaasagtions throughout the systéfin such
production processes improvements in isolated components are likefyweéoonly limited impact on overall
performance; true efficiencies occur at the level that involves the entiretpmefamrk or at least a major part
thereof!’ By doing so, systemic efficiencies can best reflect and take advantagesgéttim’s components,
breadth of knowledge, skills, disparate technologies, and managementhosesslements.

What brings those elements together is a mechanism of control rattesfof the structure that is assumed
by the system® In that sens¢he various elements underpin the efficiency, but it is the control mechémsm
enables it by orchestrating their interactions. While control is both necessargregfitial in this context, it can
raise competition concerns. Its role and implications are discussed right below.

B. Pervasive Control as a Prerequisite of Systemic Efficiencies and as a Source of Anticompetitive
Concerns

If systemic efficiencies were purely beneficial, in the sense that in tbegzrof introducing enhancements they
did not negatively affect any competitors or the structure of theahdhen a competition case would not arise
at all, and systemic efficiencies would not need to be raised as an issukcfinrpgulatory or academic circles
alike). The problem is that, often, for systemic efficiencies to emergettbducing firm must exercise pervasive
control over the production process and/or value chain, whichrirctur affect the positioning of competitors in
the market as well as the structure of the industry, and trigger tlesespf competition authorities or regulators.
As will be shown in the following paragraphs this type of extensiver@oren be a prerequisite for the success
of the systemic efficiency (and the project), and therefore, assumirthetsystemic efficiency under scrutiny is
desirable, it should be tolerated. But before we get to that part it is worthgpéarssnmoment to consider why
pervasive control, as linked to efficiencies, may be a problem.

The most common manifestation of control/influence over the valua chabntrol of prices or output
This is also the most traditional source of worry for competition auth®ritideed, the textbook reason to curb
monopolists or dominant firms is their ability to price above margiosti or to limit output? But these are hardly
the only ways by which a firm can shape the production procalsg ghain and ultimately the market to match
its needs and strategy. Since the production of even the simplest pnoseictice requires the bringing together

13 THOMAS HUGHES NETWORKS OF POWER ELECTRIFICATION IN WESTERN SOCIETY, 1880-1930 ix (1983); Bernward Joerges, Large
Technical Systems: Concepts and IssuedHE DEVELOPMENT OFLARGE TECHNICAL SYSTEMS 9, 23-24 (Renate Mayntz & Thomas Parke
Hughes eds., 1988).

14 Mike Hobday, Product Complextiy, Innovation andustrial Organization, 26 PoLICY 689, 690693 (1998).

15 |d.; Joerges, supra n$ig] Davies, supra nofe]4; Roger Miller et al., Innowatin Complex Systems Industries: The Case of Flight
Simulation, 4 kD. CORP. CHANG. 363 (1995).

16 ANDREW DAVIES & MIKE HOBDAY, THE BUSINESS OFPROJECTS MANAGING INNOVATION IN COMPLEX PRODUCTS ANDSYSTEMS 48-50
(2005).

171d. at 48.

18 Hobday, supra ndte4] at 692.

19 WHISH & BAILEY, supra note P, at 6-8; WiP Viscus), JOSEPHE HARRINGTON & JOHN M VERNON, ECONOMICS OF REGULATION AND
ANTITRUST (4th ed. 2005).



of various assets (physical assets, capital, know-how etc.), a firm cantldfgobduction chain by exercising
control over inputs or distribution channels, which can be donganiety of ways such as integration, refusal to
deal?°tying, and exclusive dealirf§ All of these practices define boundaries, partnerships, and compétiteys.

are a firm’s way to choose desired partners, while excluding others, and while normalig Hiiseptablé the
exercise of control in the market can have multifarious repercusgiohsling raising rivals’ costs,* foreclosure

of competitors® and raising entry barrie?8. These can result in rival firms being completely or partly unable to
access an essential input (product or service), distribution channeltanets being forced to exit the market;
or being forced to turn to inferior or more costly alternatifes.

In all of those cases authorities and regulators might want iothienreach of the dominant firm’s control
over inputs or the production process/chain. They can dorsexdmple, by mandating access or interoperability,
which would force the dominant firm to share its products or serwithscompetitors who could then compete
on more equal ground8ut the important question here is whether weakening a firm’s control over its own
products, services or production process, would at the same time rigitizagy any efficiencies that emerge only
through and because of strict control that excludes unwanted partnersamgearents? If that is the case, then
the benefits of facilitating rivals should be balanced against the bewieéiteabling the efficiency. The stakes
become higher when the efficiency in question is systemic, becausdl,l@sdiscussed belo?,they tend to be
associated with significant payoffs. It is therefore essential to understen necessity of control in the
achievement of systemic efficiencidmth because it justifies its permissibility, and because it highlights the
repercussions to systemic innovations of eliminating it. In this diredj@tems organizations theory can provide
valuable insights.

In systems organization theory, there are mainly two ways to strucsystemintegral and modulat®
Integral systems exhibit a formal structure of interdependence amopgrents, which are customized to match
each other in terms of physical and functional characteristics so that cemtpare from the beginning designed
to fit together as parts of a whole system whose structure and operatiomoam in advancé. This makes it
hard for integral systems to accommodate change, scaling, and erp&asithe ICT sector in particular, these
are important features, and therefore integral architectures are not preferable, gdpetaafje systems.

Modular systems, on the other hand, comprise components that ependént from each other in the
sense that they are (can be) developed without regard to other com@slemts as they adhere to standardized
interface specification®. They group similar or closely interdependent functions into modulesafgptications,
hardware components), and then have modules communicate with eachrotigh standardized interfaces (e.qg.
APIs, protocols§® The idea is that operations and complexity inside each module aréltisbther modules,
and only the relevant information for other modules is passed #iomggh the interfaces.

This organization facilitates structuring and management because it dozakdhe system into smaller
parts, isolates them from the overall complexity, and embeds the rulpsration into the system. Because the
internal operation of each part is vested only in itself, local managemdrtontrol can also be vested in each
part individually. This allows control to be decentraliZé@here can be many benefits to decentralized control,
and indeed many systems of production have opted for the decentratidetlin varying degrees; for example,

2d.

22\/|scusi, HARRINGTON, AND VERNON, supra nofd9]at 25866.

2 United States c. Colgate and Co., 250 U.S. 3009191

24 Steven C Salop & David T Scheffmatuising Rivals’ Costs, 73 M. ECON. REv. 267 (1983).

% patrick Rey & Jean Tirole, APrimer on Foreclosurié, BANDBOOK OF IDUSTRIAL ORGANIZATION 2145 (2007).

26\/|scus|, HARRINGTON, AND VERNON, supra nofd9lat 168-172.

27 HERBERT J HOVENKAMP & PHILLIP E AREEDA, ANTITRUST LAW: AN ANALYSIS OF ANTITRUST PRINCIPLES AND THEIR APPLICATION
(2006); Mscusl, HARRINGTON, AND VERNON, supra hote 19, 22, 26; EU Guidelines on the Assessmétdrehorizontal Mergers Under the
Council Regulation on the Control of ConcentratiBetween Undertakings, (2008).

28 Cf. DANIEL SPULBER& CHRISTOPHERY 00, NETWORKS INTELECOMMUNICATIONS: ECONOMICS ANDLAW 146-151 (2009).

2 See infra PRI

30 Karl Ulrich, The Role of Product Architecture iretManufacturing Firm, 24 . PoLICY 419, 422 (1995).

31 Ron Sanchez & Joseph T. Mahoney, Modularity, Fltyipband Knowledge Management in Product and @igation Design, 17
STRATEG. MANAG. J. 63, 65-66 (1996).

321d. See also Herbert A Simon, The Architecture afiplexity, 106 ROC. AM. PHILOS. SOC. 467, 474 (1962).

33 CARLISS YOUNG BALDWIN & KIM B. CLARK, DESIGN RULES: THE POWER OFMODULARITY 64, 70 (2000). Carliss Baldwin & Kim Clark,
Modularity in the Design of Complex Engineering 8yss, in COMPLEX ENGINEEREDSYSTEMSSE-9 175, 199 (Dan Braha, Ali A Minai, &
Yaneer Bar-Yam eds., 2006).

3 BALDWIN AND CLARK, DESIGNRULES, supra no{@3]at 26869.



in the ICT industy applications and operating systems can be independent and separately conbablled, but
they can still work together thanks to standardized interfaces.

However, despite the option of decentralized control, sometimes firms choet@nareater control even
in modular systems, because it helps with the achievement of effigeheigh coherence, integration, strategy
and appropriatiof® As Brusoni has noted, even when the division of labour is saticéim lead to a modular
structure of thendustry, “knowledge-integrating” firms might still be necessary to identify and solve more
complex or generalized problerifs.

Control can achieve several objectives. First, it allows the system managfari¢nmtly design the system
and the overall modular structure in the first place by determining threladas of modules¥reaking point¥),
picking appropriate modules, excluding others, linking modules tegetind generally defining module
interactions®” This ensures a prima facie assurance that the system componeritsnwillell together and that
work allocation has been performed optimally.

Second, to the extent that the system is not left completely stagnant, tha sytteequire constant
supervision and updating to keep up with new functionality agdirements. While some updates will be minor
and will fall within the automated design process, others will require méeasixe changes and perhaps the
resolution of conflicts (see beIA), that are unable to take place witheuntervention of the system
designer.

Third, and perhaps most importantly, control allows system architectsgptbgether various elements
that go beyond physical assets/modules. A long line of scholarshiprostfucture and integration documents
how innovations, efficiencies and the competitive advantage are naheniysult of the combination of physical
assets/modules that can be linked together through rules and interfaedso lraw from complementarities and
interactions among other elements such as knowledge, skills, objectives,*¥imanagerial directiof® and
human capital that cannot necessarily be reduced to substitutable padsetitan readily purchase from the
market or put in a blueprirf.By exercising control over all those constituent parts system designezasiae
that they bind them together in a “team productive process.”*! This added value that comes with highly controlled
(sometimes called closed) systems endows a system with a certain custer@f @ompetencies and routines,
which are not only transactional or organizational, but also technological Hgeparticular selection or
configuration of an organization's technological base), and serve as agridyte that stitches together the
system's resources and capabilities into a harmonious #hole.

With large complex systems the previously-mentioned conditions aectsetire magnified, because the
more parts a system of production involves the harder modularizatioméga@nd the higher the risk of poor
results. In such cases a controlling authority with system-wide atlenhance the process of selection and
combination of parts and resources to achieve what Schilling calls syitesgestificity, a state where resources
optimally fit together and complement each other to maximize each other's fiafittiand utility*® Otherwise,
some parts may behave individualistically, optimizing locally to the expefthe global optimum.

This trade-off between the prioritizatior lmcal and system-wide (global) efficiency is a well-known
debate in the circles of technologists. As Skyttner notes “if each subsystem, regarded separately, is made to operate

3% See, generallyGregory Sidak, Debunking Predatory Innovation, & @BIA LAW Rev. 1121 (1983); Gregory Sidak, Is Structural
Separation of Incumbent Local Exchange Carriers $d&ngy for Competition?, 19AYE J.REGUL. 335 (2002). Teece and Chesbrough even
suggest that full integration is the best way to aehssstemic efficiencies. Henry W Chesbrough & Davidet&eWhen Is Virtual Virtuous?
Organizing for Innovation, 74 ARv. Bus. REV. 65 (1998).

36 Stefano BrusoniThe Limits to Specialization: Problem Solving and Coordination in “Modular Networks,” 26 QRGAN. STUD. 1885 (2005).

%7 Richard N Langlois, Modularity in Technology and @nggation, 49J. ECON. BEHAV. ORGAN. 19, 26 (2002); BLDWIN AND CLARK,
DESIGNRULES, supra no{&3]at 260.

38 George Richardson, The Organization of Industr{E®aN. J. 883, 895 (1972); MRRISSILVER, ENTERPRISE AND THESCOPE OF THEFIRM:
THE ROLE OFVERTICAL INTEGRATION 17 (1984).

39 Kathleen R Conner & Coimbatore K PrahalaiRResource-Based Theory of the Firm: Knowledge Ve@umsortunism, 7 @GAN. Scl. 477,
485-86 (1996); Harold Demsetz, The Theory of the Firmi&ed, 4J.LAW, ECON. ORGAN. 141, 157 (1988).

40 QOliver E Williamson, The Vertical Integration of Pradion: Market Failure Considerations, 6 ACON. REV. 112 (1971).

41 Armen A Alchian & Harold Demsetz, Production, Infotioa Costs, and Economic Organization, 62.&£CON. REv. 777, 778 (1972).

42 EDITH TILTON PENROSE THE THEORY OF THEGROWTH OF THEFIRM (1995); RCHARD NELSON & SIDNEY WINTER, AN EVOLUTIONARY
THEORY OF ECONOMIC CHANGE (1982). See also Novak and Eppinger who find a gtpmsitive correlation between the complexity of
technological innovation and the performance of irgegl firms Sharon Novak & Steven D Eppinger, Sourcing by Desigroduct
Complexity and the Supply Chain, 47ANAGE. Sci. 189 (2001).

43M. A. Schilling, Toward a General Modular Systemedity and Its Application to Interfirm Product Modkitg, 25 ACAD. MANAG. REV.
312, 32623 (2000).



with maximum efficiency, the system as a whole will not operate witlost eficiency.” (emphasis added).*

Large complex systems are prone to this kind of weakness becauaeetiegde up of several subsystems. While
each subsystem may have been designed with its own internal archituduedficiency rules, the system
superstructure is largely dependent on the interactions of the subsystiemach other. This is why the element

of a control authority, which can supervise the entire system andinaterdhe subsystems to serve a common
interest, is so prominent in large complex systéii® ask that a measure in one part of a system be implemented
without regard to collateral effects in other parts would perhaps solve lampriazally but jeopardize the health
and efficiency of the system generdfy.

These considerations highlight the link between systemic efficiencies anasipercontrol that can
potentially disadvantage rivals by excluding them from a system.ngi& reasonably ask whether pervasive
control is always necessary to bring about systemic effectse Sdmlars appear to cast doubt on that conclusion:
for instance, de Laat suggests that the development of DVDs (whigdeheas a systemic innovatiesee infra
Parfor the relationship between systemic efficiencies and sysianowvations) was the result of looser
alliances rather than of a closely knit syst€mwhile Robertson and Langlois note that the success of the personal
computer architecture, which revolved around the Windows/DOS and Infekplat was attributable to the fact
that no single firm controlled the development of the architeéfure.

A closer look however, shows that in both cases, the elemenhtbl and coordination was present, just
not vested in a single authority or at all timesthe DVD standard development control and coordination was
exercised by the leader(s) of the rival alliances (Toshiba, and Philips ag*Sand the personal computer
architecture was choséay IBM, which relied on Intel processors and Microsoft operating systes the main
components, later to be followed by Comp&tt.is therefore true that systemic efficiencies do not necessarily
arise in the frames of a single unified firm or even conglomerateat beems that there is always a source of
control that serves as the coordination and focusing mechanism for jibet pableast until the product or service
acquires its basic characteristiés.

A notable exception is the Internet, which has all the characteristics of mgyisteovation, but no single
point of centralized control or directiowhile the Internet clearly defies the theory laid down herein, it$narig
as a non-commercial innovation aitsl subsequent repurposing by a multitude of actors once it became public
may explain the uniqueness of the case.

Furthermore, even in those rare cases that one can generate systemimefiecadbsence of centralized
control it may be difficult to translate those qualities in a systemic efficiency ¢ha successfully be
commercialized, if there is no coordinating direction or contrilux, for example, is a system with limited
centralized authority (but not complete lack theresée infra P), which has been met with low desktop
adoptioneven though it has been around for decadéart of the reason is that there are so many variants of it
with so many different directions, features and priorities, that it is Hamdyoof them individually to build the
critical mass and momentum necessary to earn the endorsement of &piphMstion developers, and ultimately
users>®

44 ARS SKYTTNER, GENERAL SYSTEMS THEORY IDEAS & APPLICATIONS 93 (2001).

5 HugHES supra note3] Davies, supra ndid 4.

46 Cf. in the context of the Internet for instance Wslakeman et al., Is Layering Considered Harmful EEBENETW. 20 (1992); Randy Bush
& David Meyer, REQUEST FORCOMMENTS 3439,SOME INTERNET ARCHITECTURAL GUIDELINES AND PHILOSOPHY (2002).

47 Paul de Laat, Systemic Innovations and the VirtueBaifig Virtual: The Case of the Digital Video Digid, TECHNOL. ANAL. STRATEG.
MANAG. 159 (1999).

48 paul L Robertson & Richard N Langlois, Innovationtéks, and Vertical Integration, 24ER PoLICY 543 (1995).

“ De Laat, supra nde7]

50 MARTIN CAMPBELL-KELLY, COMPUTER A HISTORY OF THEINFORMATION MACHINE 232 et seq. (3rd ed. 2013). Apple had already edjoy
success in the personal computer market even beforebdBMhe architecture around which the market realin the following decades
was that of IBM, not Apple. In that sense, it was IBM ethset the prevailing standard.

51 There are several empirically backed theories thatvghe criticality of control especially in the gadtages of a produstor service’s
development. See, e.§1ICHAEL PORTER, THE COMPETITIVE STRATEGY: TECHNIQUES FORANALYZING INDUSTRIES ANDCOMPETITORS157
et seq. (2004); David J Teece, Profiting from Tedbgical Innovation: Implications for Integration, Goration, Licensing and Public
Policy, 15 Res. PoLicy 285 (1986).

52 See, e.g.Statcounter Global Stats, http:/gs.statcounter.com/tai@sis-ww-monthly-201506-201606.

53 Bart Decrem, Desktop Linux: Where Art ThQuURCM QUEUE, 2004, at 48; Adrian Kingsley-Hughes, Five Crucialngs the Linux
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See Melissa Schilling, Protecting or Diffusing a Tedbgg Platform: Tradeoffs in Appropriability, NetwoEkternalities, and Architectural
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The main point here is not to discredit open, decentralized systemwagthcontrol mechanisms; their
value and contribution to innovation and industry evolution are potiid>* The goal was to show that for certain
types of activities and objectives tight control is indeed indispensableodalging this is particularly crucial
in systems that are otherwise open, because the exercise of control inasysigem-especially if control is
gradually expanding-may be seen as a threat to the inclusiveness of the system. Thetfedrtie system
initially benefits from openness and expansion, but then once it isligistal) it expands control and its
participants and components are lockedaind perhaps manipulated by the control mechanism. The analysis
above suggests another (better?) strategic reason behind pervasive aot®lfollowing part | move on to
discuss how systemic efficiencies that emerge thanks to pervasivd amatdalize in concrete benefits not only
for the introducing firm, but for society more generally.

[ll. THE SIGNIFICANT BENEFITS OF SYSTEMIC EFFICIENCIES

As if efficiencies were not abstract enough and difficult to capture, prayeanttify, systemic efficiencies appear
even more elusive. This begs the question of whether systemicreffesehave indeed anything to contribute to
the analysis of justifications for potentially anticompetitive behaviouankwering positively, this part shows
that systemic efficiencies should be seriously considered in assessingvettadl @ffect of seemingly
anticompetitive practices as they can advance goals that competition law cares abghtwaymithat appear to
be qualitatively different than what smaller scale or simpler efficiencies could contribute.

In that vein systemic efficiencies can be associated with two goals that comgatitioccupies itself
with. First, they can generate systemic innovatietie kind that emerges only through the interaction of a large
number of interconnected elements (including, as per above, capital, ldlbooan capital, and physical
resources). Innovation, or in other words dynamic efficiencyyislaestablished objective of competition |&%,
and systemic innovations as a distinct type contribute in that directiomdehey can generate and maintain
value in an ecosystenvhich, is not confined to the introducing firm, but rather spills ovéineécentire ecosystem.
In that sense the contribution of the efficiency is not value firquogress enjoyed primarily by the introducing
firm, but also (perhaps mainly) by the industry in which the fietobgs3® which raises total welfarealsoan
accepted goal of competition lzW.

A. TheTransformation of Systemic Efficienciesinto Systemic I nnovations

As mentioned, systemic efficiencies emerge through the interaction of a langemaf elements and components
dispersed across the organizational structure of a system. Similaretoeffihiencies they can result in cost
reduction or output expansion, but they become more relevant in theeamkigvof technical progress and the
development of new products and services. In that direction they can resoélined innovations, but they can
also account for a qualitatively different type of innovations, i.e. systenivaiions

Systemic innovations have been dealt with in the economics and marddéerature under various
names. They are commonly called systemichitectural or generalized and are distinguished from their opposite
autonomousmodular or local innovations. In systemic innovations changes in (at Fastgomponent of a
system cause the need for substantial modifications in other compdnwentshbut the systefi.Henderson and
Clark use the similar term architectural innovations, and define théinoses where when the linkages between

54 For a summary of pros and cons of open and proprietargreg see Schillingg.

% See, e.gBrodley Joseph, The Economic Goals of Antitrust: Efficie Consumer Welfare, and Technoclogical Progress|es2Y ork
UNIV. LAwW Rev. 1020 (1987).

56 This is an important point because efficiencies shoeldjective, not just a private benefit to theadticing firm. See Case C-382/12 P
Mastercard v. Commission, [2012] EU:C:2014:2201, p234.

57 Robert LandeChicago’s False Foundation: Wealth Transfers (Not Just Efficiency) Should Guide Antiturst, 58NYITRUSTLAW J.631, 638
et seq. (1989).
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components in a system change they cause an overall readjustrtrensystent® These types of innovations
are in contrast to simpler, more localized innovations that can be introducedgsitea without modifying other
components of the system or rearranging the links betwaepareents.

Since they affect a multitude of a system’s parts, most often systemic innovations also represent a
significant departure from the current state of the system or of theoteghual status quo, as components need
to adapt and be rearranged to ensure compatibility and cooperation wittwthechaological structur®. They
are therefore so to speak radical (also known as revolutiomaegkthraigh, discontinuous, or disruptive), and
are distinguished from incremental innovations (also known as evolufjcrtinuous, or sustainip§* The
main characteristic of radical innovations is that they “sweep away much of [an organization's] existing investment
in technical skills and knowledge, designs, production technique, plant and equipment.”®? They are “game
changers”%% and can result in new technologies, products, services or even new rffafkegsdistinguishes them
from incremental innovations \idh involve mere “adaptation, refinement, and enhancement of existing products
and/or production and delivery systems.”® Incremental innovations introduce minor changes, do not depart from
the status quo and therefore often reinforce existing designs ingsahd service¥.

Because systemic innovations involve a multitude of parts in a systemnpften require an effective
focusing mechanism to ensure their proper interaction and cooperdimRind of pervasive control described
previously is capable of bringing together those parts and euheproper conditions for their interaction, absent
which the (systemic) innovation might not arise. In other wordsexkecise of control is the catalytic element
for bringing coordination, cohesion, management and asset interactinrtecessary efficiency levels to allow
the systemic innovation to materialise. In lack thereof, components mightipéoosely joint preventing the
interactions from leading up to a confluence that will result in the systamivation.

This link between efficient control in a system and the systemic @tioov that emerges thereof is
beautifully exemplified in the contrasting fates of the development and suédéessde in Japan and in Europe
and the USi-mode was the prevailing and a rather revolutionary architecturedessiag Internet content in the
pre- and early 3G era, that was largely developed and sponsored lydCBbMo, Japan's incumbent and flagship
carrier” It consisted of a collection of protocols, interfaces, compatible devices, s@agrsent methods, and
affiliated content providers, all designed together towards building a compietglgcosysterff i-mode proved
very successful in Japan, but failed to gain traction in other countdgsaaticularly European countries and the
usSse

Case studies that compared i-mode in Japan and in other countries ungbowyhat a crucial reason
why DoCoMo succeeded in creating an i-mode ecosystem is because it igaeffietive in putting together all
of the i-mode components, and dictating an integrated mode of opéefaigrioing so, DoCoMo managed to
generate a widely adopted and innovative internet access architecture, whereestiterofailed. In the words
of the managing director for i-mode's sttt “[t]he decisive difference is that neither the United States nor
Europe has had a telecommunications provider like DoCoMo with the wilbte gmew business and service

%% Rebecca M Henderson & Kim B Clark, Architecturaldmation: The Reconfiguration Of Existing Product Tealogies and the Failure
of Established Firms, 350M. Sci. Q. 9 (1990).
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based on a comprehensive view of the ecosystem as a whole.”’ In Japan, the telecommunications industry was
structured in a way that accorded a lot of power to the three maistogseand especially DoCoMo as the largest
operator, as opposed to Europe where power was more evenly dieithegbn operators, device manufacturers
and standard setting organizatidA¥he pan-European dominance of the GSM consortium and Nokia, imasbntr
with the fragmented national markets in which operators were confireaht that operators lacked the power to
direct and control the creation of the necessary standards, interfaces, pratdctévices that were essential to
the operation of i-mode.

In contrast to Europe, DoCoMo was well positioned to make several technical dealsian the elements
and components that made i-mode work: it excluded WAP from the irgtislon of i-mode and mandated the
use of the more flexible cHTML (compact HTML) for content creation, it sespleeifications for the handsets
that would be sold as i-mode compatible (including the interfaces, menuedindtdd i-mode buttons) shutting
out manufacturers that did not adhere to the strict requirements, anclibpbl and mandated the use of a
specific micropayment systefiThe result was that the elements that made up i-mode in Japan wermarach
integrated with each other and provided the much needed compatibilityebauoility that both users and
service/application/content creators needed in order to adopt it.

Bearing in mind the fates of the different implementations of i-modeshoald note that absent the
efficiencies generated by DoCoMo's pervasive control, the i-mode architecture aoaltikely never become
successful. In that sense, it would never constitut@émovatior at all, or at best it would be a failed innovation.
Itis a fine line to notice, but systemic efficiencies can be an indispemkalgebehind the emergence and success
of a systemic innovation.

B. Raising Total Welfare Through Ecosystem Value Creation and M aintenance

Building and maintaining an ecosystem made up of numerous dewersces, infrastructure and other
components is not an easy task. For instance, the ICT sectorshistaty offers examples of platforms, around
which a miscellany of actors and components revolved formingaaystem that emerged and faded in a matter
of only a few years (e.g. Symbian, i-mode in Europe and US).

Without suggesting that it is the only reason behind an ecosystemise] the lack of coherence and
coordination to ensure that all parts fit in well together, plays an instrumelstads explained earlier, an elevated
measure of control can be critical in achieving the required degree péredion, even if that means the
occasional disadvantage of rivals. As an ecosystem's size or complexity inareasgisation becomes more
challenging, and more drastic measures may need to be adopted iretttaird This part shows how such end-
to-end control and the managing (read: limiting) of competition withenlioundaries of ecosystems can help
them generate and maintain value for the system sponsor and liwo&loker market alike.

Much like with the concept of efficiencies in general, it may sound paiGaldiat restricting competition
within a system can be positive for the broader market. But managemeé economics theories, including
platform studies and compatibility theories, have well demonstrated how vestitngl in a single entity that sits
in the middle of a large complex system and manages competitiorietdrbgnefits for all other actors and
ultimately consumers as well, even if some actors are individually harmed.

In their famous book, The Keystone Advantalgasity and Levien popularized the idea that certain firms
in an ecosystem become more central than others, in that actors ancbeddisee around them, and in that their
behaviour can therefore have profound effects on the health ofttreretwork (examples the authors discuss
include retailer Walmart and technology company Microséfiy nature of their central function, these
keystones amass great power and exert great influence. Critical to the su&egssoofe firms and by extension
of the ecosystem around them is that their “interests are aligned with those of the ecosystem as a whole.””® Their

1 Natsunojd. at 19.

2Tee and Gawer, supra rid@at 22224; Funk, supra nd@9]at 237.

73 Supra nof@2] and N\TSUNO, supra nof&7]at 5-6, 1117, 19-22.
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STRATEGY, INNOVATION, AND SUSTAINABILITY (2004); Horton, supra ndtE]at 174-78.
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actions are not animated by selfishness or greed; they are ratheraaithedjeneral welfare of their ecosystem,
because “the most direct way for a keystone to ensure its continued survival is to directly maintain the stability of

its ecosystem.”’® And they can do this in a variety of ways including by reimg actors or limiting their number

in the ecosystem, by managing competition within the ecosystemygmabviding a stable platform for the rest
to build upon’” Under this light, the exercise of emmtend control, the promotion of certain actors, links and
behaviour, and the exclusion of others become a necessary and effective weapon in the keystone’s arsenal.

In a way, keystones often act as benevolent dictators for life (BDFL), ahiatrwvas coined to describe
leaders who retain the final say and ultimate authority even in systerh@re otherwise open, inclusive,
decentralized and non-hierarchical (e.g. open source softi#&egh actors, who maintain central and overriding
authority, either officially or de facto, can become indispensable fordralbhealth of the ecosystem, even if
that means that their decisions and actions will harm some other platfegeitnsysten?

lansiti and Levien’s keystone theory reflects also insights from the platforms literature, which similarly
identifies centres of gravity in platform ecosystems and the role therpiatfener performs in that conte3tin
their highly influential work Baldwin and Woodard explain that in gihyen platform system and at any given
time only a few parts and components will be those that define nerajearchitectural shaéThese do not
necessarily remain the same as the platform evolves, but theres @@eys to be a centre of gravity in platform
ecosystems, which determines the overall direction, behaviour, and mamigemthe key actors and
components, and ultimately the ecosystém.

One way whereby platform owners (or sponsors, designers, architectsttetopt to maximize their
chances of success is by exercising control on who gets access tofthenpkatd in technical systems they can
do that by leveraging compatibility between actors and/or compof¥ertisre is rich literature on how managing
(in)compatibility within and between platform systems can generate salli@nhance competition, entry and
innovation8 This is not to say that exclusion through incompatibility is alwsayserior to compatibility® but
rather that, unlike popular belief, making a system highly selectivédtyirey out actors and components can
also be the source of significant benefits.

Two reasons explain this: first, under incompatibility and befotaralard has been selected by the market,
potential candidates (actors, components, systems) compete against eachitlotther goal to become the de
facto industry standard or modIThis type of competition where actors strive to dominate the market based on
different models is characterized as competition for the market rather than competitienmarket, and is
recognized as a substantial form of competitiof.platform system that chooses to discriminate against or block
rivals and their components may be doing so to establish itself as the patagystem in the market, and this
process of systems going against each other can still give riakittble effective competitioff.

6 |ANSITI AND LEVIEN, supra note at 70. See also Benjamin Edelman & Damiendi@gEfficiencies and Regulatory Shortcuts: How SHoul
We Regulate Companies like Airbnb and Uber?, 1ANS8ORD TECHNOL LAW REV. 293 (2016).

77 |ANSITI AND LEVIEN, supra nofg4]at 20.

8 Joseph M Reagle Jr, Do as | Do: Authorial Leadershipikipedia, in PROCEEDINGS OF THR2007INTERNATIONAL SYMPOSIUM ONWIKIS
143 (2007); Robinson Meyedn the Reign of “Benevolent Dictators for Life” in Sofiware, THE ATLANTIC, January 17, 2014.

® Reagle Jrid. at 149.
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83 Joseph Farrell & Timothy Simcoe, Four Faths to Comgayibiin OXFORD HANDBOOK OF THEDIGITAL ECONOMY 34 (Martin Peitz &
Joel Waldfogel eds., 2012).
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Second, under incompatibility, it is easier for components in each systgrmapplications) to maintain
relative market power, because they do not compete directly with thosala$ystems only with those within
the same system. This results in lower competitive intensity thgstéras were compatible (in which case similar
components from all systems would compete against each other), which slows down the commaoditization
of competitor$® The softening of competition can be positively associated with higharation and entry: what
today seems to be the predominant theory in the relationship betweeetitiompand innovation, is that
competition is initially positively correlated to innovation, but that tascimcompetition can be harmful for
innovation rates, as the relationship between competition and innovatioimmnotonic® After a certain point,
excessive competition may have an adverse effect on innovation as it lesguld ttepreciation of the innovation's
value® The prospect of not recouping the cost of developing and commergjaizimnovation as other actors
would quickly imitate or render the original innovation obsolete mighasetdiscouraging fact8t. The friction
between the two effects of competition results in an inverted U redatipwhere competition initially acts as the
driving force of innovation, but when it gets too fierce it may hindehér entry??

Taken together, what economics and management theories demonstrataimtritets that are built as
ecosystems, where actors interact instead of products and services tdoklimgrom producer to consumer, the
active management of relationships and competition can well be beneficialmBissometimes appear
counterintuitive because it implies a deviation from free unfettered competitibras explained it aims to
disadvantage the few to promote the well-being of the many.

IV. APPLICATION TO CASES

As mentioned, systemic efficiencies result from the interaction of multiple paatsystem, and in that sense, to
be noticed, they require an overview of the entire system. Their subtlgtsnade them invisible to competition
authorities and courts causing in turn certain firm behaviour to afgssajustifiable than if the countervailing
systemic efficiencies were readily observable. This part demonstrates bmmgyefficiencies materialize in
practice, and what potential pro-competitive effects authorities and courts cadtessith them. The correct
identification of systemic efficiencies can be decisive in the outcome of aarabseltimately the shape and
performance of the industry.

In that direction | discuss two high-profile sets of cases fromGHheindustry: first, possible systemic
efficiencies in the ongoing Google Android investigation opened by the Eur@mamission in the EU and by
the Federal Trade Commission in the US. Second, possible systemic efficiencesdoett IBM mainframe
cases also opened by the European Commission in the EU and the slibjattiple lawsuits in federal courts
in the US.

Besides demonstrating how systemic efficiencies play out in practice, the cazesatisbelow will
hopefully also help readers understand what systemic efficiencies are nots Thigortant because not all
efficiencies that occur in the context of complex technical systems are systathitistinguishing real systemic
efficienciesfrom “standard” efficiencies is instrumental in preventing abuse of the concElp¢ Microsoft cases
are helpful here. In the EU case, Microsoft claimed that tying Wisddedia Playeto the Windows operating
system lowered transaction costs for users, and helped developerssmakenedia services by providing them
with a media platform to which they could place calls through AFRegardless of whether these are indeed real
efficiencies to begin with (the Commission rejected th&nhey definitely do not seem to be systemic: they

8 Farrell, supra nof@5lat 375.
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involve only few components, which are in fact localized, and chgreir relationship or behaviour would not
affect the operation of the system, whether that is defined to be theWdmperating system software, or the
Windows ecosystem more broadly. Similarly, in the US case, Microsdrfited that integrating Internet Explorer
into Windows and using it as the default browser even overridingesferences, was necessary to allow certain
features of Windows Help and Windows Upd¥t&Vhile the Court of Appeals upheld this defefit#,should,
again, be clear that this was not a systemic efficiency: the IE integration affadiedpecific software
functionality in a limited number of cases, which did not have cruciiente on the architecture (technical or
other) of the system as a whole.

On the other hand, one should also be cautious when correctly idepafgystemic efficiency. The case
studies below should not be read to mean that systemic efficiencies gumtignd all business behaviour. They
are meant to highlight the role of systemic efficiencies in the balateshgndertaken by authorities and courts
to assist in the appreciation of practices that may appear anti-competitiveitluiméssence have far reaching
effect, not immediately obvious. In that sense, firm conduct can stftbtnd to be in violation of competition
law if the anticompetitive effect outweighs the benefits of the systefficiency.

A. TheGoogle Android Casesin the EU and the US

Google has recently been the subject of multiple monopolization/abusenofahce investigations regarding its
business practices. These include the company's search operations, which caseuthteboth by the Federal
Trade Commission in the US and by the European Commisstbe U but also the company's Android and
mobile apps strategy, which prompted a separate investigation by the EaZ gnadtime of writing) an unofficial
probe by the FTC? This latter set of practices provides a good base for discussion ohéaskinowledgement
of systemic efficiencies can affect our understanding of the legitimasgeshingly anti-competitive practices.
Google’s practices, of course, may still be found illegal if potential anti-competitive ¢dfexvershadow the
benefits of (systemic) efficiencies.

In April 2015 the EC confirmed that it opened formal proceedings agammsgle to determine whether
“Google has illegally hindered the development and market access ofmobde operating systems, mobile
communication applications and services in the European Economic¢’A¥dhe EC suggested that Google
might have done so Byequiring or incentivising smartphone and tablet manufacturers to exclupieeinstall
Google’s own applications or services,” by “prevent[ing] smartphone and tablet manufacturers who wish to install
Google's applications and services on some of their Android devices from degedogirmarketing modified
and potentially competing versions of Andrdigind by“tying or bundling certain Google applications and
services distributed on Android devices with other Google applications, servicesalication programming
interfaces of Googlg!®* These limitations are imposed througimdroid’s licences, namely the Anti-
fragmentation Agreement (AFA) and the Mobile Application Distribution Agexgm(MADA). These
(voluntary) agreements ask manufacturers to adhere to a set oftitlibhpaequirements, to refrain from
developing competing Android-based operating systems, and to install certajie @qps (alongside other
apps)t®?

These practices have something in common: they potentially prevent competingacturers of mobile
operating systems and mobile applications from offering their produacfally equal grounds with those of

9 United States v. Microsoft Corp., 253 F.3d 34 (20paya 30.

71d.

9 Statement of the Federal Trade Commission Regarding Google’s Search Practices, In the Matter of Google Inc., FTC File Numb&1-
0163 (January 3, 2013); European Commission Press Relmamsmission Sends Statement of Objections to GoogBoamparison Shopping
Service; Opens Separate Formal Investigation on AndAqid| 15, 2015).

9d. Kendall and Barr, supra nft 1.

100 European Commission Fact Sheet, Antitrust: Commissipen® Formal Investigation Against Google in Relatiomnaroid Mobile
Operating System (April 15, 2015).

101 |d

102 Sample MADA contracts are availabl :/lwww.benedelman.org/docs/htc-madalfiftween Google and HTC), and at
https://www.sec.qgov/Archives/edgar/containers/fix3808269/000119312510271362/dex1012 [fhetween Google and Motorola). See
alsqhttp://www.sec.gov/Archives/edgar/containers/fix38@8469/000119312510271362/dex1012. Ron Amadedjoogle’s Iron
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Google when they rely on the Android platfotfBut they cannot be said to be anti-competitive in the abstract.
Rather, it must be proven that Google is dominant in the relevant marledti, ths abused its dominance (or
monopolized or attempted to monopolize the relevant markets), and that ehgugtifications exist for such
conduct. This last part is precisely where systemic efficiencies come in.

Android comes in varying degrees of openness, from the fudly émdroid Open Source Project version,
which anyone can modify and install on a mobile device, to the verstrssred by Google which comes with
the limitations of the AFA and MADA mentioned befolMany manufacturers use Android as the operating
system on their devices, with some estimates placing them in the ra2g®00 devices from 1,300 brands.
Compare that to the number of devices that run, for instaqgee’s iOS, which is fewer than fifty, and all
controlled by the same compamyndroid’s success, as evidenced by its wide base of adoption, came with the
high cost of extensive fragmentation. With such a large numbervidet the complexity and heterogeneity of
the Android ecosystem are not only hard to mart&ghey also threaten the very success of the ecosystem if they
hinder its stability and-above all—evolution!In such situations a focusing mechanism that enhances cohesion
can prove decisive in maintaining the health of the ecosystem fogdhens explained previously. Looking at it
as a large complex system, the suggestion here is that Android necessiag&sSs steering to prevent
degeneration into a loose collection of interacting yet uncoordinated #ddes.

For the layman, the cost of fragmentation is not readily visible. Teemg® user interacts only with his
own device oblivious to thmultitude of other devices that belong in the same ecosystem and to the “backstage”
of his end user experience. But competition authorities and courts sheuéble to appreciate that the
management of fragmentation in the Android ecosystem is essemtiagd@uires constant supervision of at least
three aspects: updates, security, and user experience. These aspects invalgadsen the ecosystem
including the Android operating system, the applications that run oth®m@pplications distribution platform
(e.g. Google Play), the hardware of the device on which the operatinthsysteapplications are installed and
run, and the mobile network on which devices connect (hence tteemiyslement}® Keeping fragmentation
under control has to take into account the effects and implicationgiofs€re updates, security, and user
experience) across all those loci; an update or a security feature thatdaiysodthese stages is not an update or
feature at all. Collectively, the successful management of these aspee#s] sper the various parts of the
ecosystemgesult in the systemic efficiencies of the system’s maintenance and evolution. In turn, this is what will
allow the system to innovate and stay ahead of competition, a welcomepaesst from a competition law
perspective.

To pull this process together, as suggested by systems organizatignpifesented aboVé? the system
manager (i.e. Google) may need to exercise an elevated measure of contfolnanhifests itself, inter alia,
through the very actions that competition authorities are scrutiniZfiMyhile these actions may create obstacles
for competitors, they also aim to create a minimum standard of uiitifpicohesion, stability and evolution, as
they ensure that the pieces of the Android ecosystem fit in optimg#yhter, not only statically but dynamically
as well!1?

Let us first focus on updates. In a static view of the Android ecasystecan assume that all parts and
components fit in well and perform optimally (something thatselftrequires planning and will be discussed
shortly below). But when a component chargascommon occurrence in the fast-paced environment of mobile
communications-seamless interoperation with the rest of the system must be ensuredjsattienstionality
will be broken. Localized insular updates (e.g. user interface of@itatpon) are easy in that regard, because
they do not interfere significantly with the operation of other partsiigue extensive updates, such as those that

103 Benjamin Edelman, Does Google Leverage Market Power ghréying and Bundling?, 11 COMPET. LAW ECON. 365 (2015).
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1% Dan Han et al., Understanding Android Fragmeniatiith Topic Analysis of Vendor-Specific Bugis, 201219TH WORKING CONFERENCE
ON REVERSEENGINEERING 83 (2012); DRSTENKOERBER LET’S TALK ABOUT ANDROID — OBSERVATIONS ONCOMPETITION IN THE FIELD

OF MOBILE OPERATING SYSTEMS 6-9 (2014), http://papers.ssrn.com/abstract=2462393 (sigtdiDec 21, 2015).
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108 JeHo Park, Young Bom Park & Hyung Kil Ham, Fragmentati®roblem in Android, in 2013 INTERNATIONAL CONFERENCE ON
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involve the operating system or the hardware require more holistic pjabeirause it must be determined
whether the change should be performed at the module level, at the gragudés (subsystem) level, or at the
system level, and any conflicts and interdependencies (a process thatisrdy done using the so called Design
Structure Matrix) must be resolvét. This requires a degree of coordination between and control over the
implicated modules if the management mechanism deems that selective updeteseagard or part without
corresponding updates to another will not bring about the goal andspuspthe updat&: Apple, for example,
integrates the hardware (iPhone), with the operating system (iOS) adittiteution platform (App Store) to
achieve a consistent and reliable product as well as effective implementation ancrciatiration of
innovations. Google only partially has this kind of pervasive coritnoinstance, the requirement of pre-installing
the complete Google app suite, which can potentially exclude developers of amiileompeting applications,
applies only to manufacturers that sign the (optional) MADA, the rest arddfredease Android compatible
devices with other non-Google applications pre-installed. One of the reastims foll line strategy is to ensure
that the essential set of applications that Google promotes (which in themselvexlaies) evolve hand in hand,
and that an update in one module (including the operating systeafleisted in updates to the rest of the set
without discontinuities in functionalit}:*

Further, a systemic analysis of the Android ecosystem suggastsdan derive significant benefits from
greater homogenization through the wider adoption ofddficial” version of Android or highly compatible
versions of Android. Along those lines Google has invited scrifitinforcing “compatible” versions of Android
onto manufacturers to the expense of independent ferksAmazon’s Fire fork). While the potential anti-
competitive harms here are easy to see (i.e. foreclosure), it is wortterorggthe more subtle systemic benefits
as well a unified update process speeds up dissemination of new featutdacditates testing and error
detection. Today, when Google releases an update to the Android cokgrithes manufacturers have to
separately test every update to make sure it is compatible with a varidiffecént phone configurations, and
with their own implementation of Android® Subsequently, network operators have to further test it for
compatibility with their networks as new features can present stabilggaowrity threats to the highly managed
cellular networks!® These tests add significant delays to the evolution of the Android stepsycreate an
overhead of testing requirements to ensure compatibility, and puptrating system in multiple directiohis.
Apple, on the contrary, having internalized the process can aff@kiganany of those tests, saving it time,
creating consistency, and allowing for the undistracted planning andtiexecf the company’s i0S strategy
(Microsoft mutatis mutandis)*®

Similar justifications explain why placing some restrictions around theafbon of the end user
experience can be effective to counter Android’s fragmentation. One of the common reasons why the iPhone has
been so successful is thatsimply work$’ meaning that the outf-the box experience of iPhone users is smooth,
consistent and lacking the need for customizati®&imilarly, the MADA, by maintaining a list of minimum
applications and default home screen layouts, aims at offering a uniforiamiliar end user experience free
from potential breaking points. What is most important here ismotuch the likelihood that third parties may
actually break the system, but rather that Google's strategy appeals thlssetaisers that do not even want to
have to assess this possibility themselves. By picking the Androidiexpethose users would like to forego the
transaction costs of verifying the quality of the product and insteafbioph off-the-shelf end product/service
that has taken care of all issues of compatibility, cross-functionalityréeroperation for therds°

112 B pWIN AND CLARK, supra nof@3Jat 221 et seq.; Baldwin and Clark, supra [8lat 175 et seq.
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For instance, one of the requirements of the MADA is that manuéastbave to pre-install an entire suite
of Google apps; they cannot pick and choose. Two of those applicatoo@srail and Google Drive, and their
complementarity is obvious: the integration of Google Drive with Gmail allasers to easily attach files to their
emails and save attachments from their emails. It is not that this funetiomt be performed by any other
combination of applications, but the ready availability of such functionali@reases Android usefulness and
user-friendliness, and therefore value. If one extrapolates frorexarsple, it is easy to see how the restrictions
placed by the MADA comprehensively help shape an environment théd oe&ain minimum standards but is
still customizable and open to third parties, so that it can compete wittoteantegrated approach followed by
Android’s main competitors, including iOS and Windows Phone.

Lastly, fragmentation takes its toll on the security aspects of the Anecoilystem as well. While all
mobile operating systems have security flaws, Android's positiworisened by additional factors that could be
resolved by a controlling authority with the power to filter out custations that constitute a risk factor.
However, this might be a problem for competition authorities, if onejisdige by the European Commission's
suspicion that Google prevents manufacturers from developing competiions of Android.

As already mentioned, Google allows a very large margin of customizatiordedidnbut it still reserves
Google Play for manufacturers that have sighedMADA and have acceptl Google’s full app line. One of the
benefits of using Google Play is that Google is generally good at mpiidor malware. Once it detects a harmful
app, it removes it thereby protecting Android users and the Android ¢smsgs a whole. However, malware
can survive in less protected app distribution platforms, of whietetare many, and while Google Play users
will not be affected, the overall quality of the Android ecosystem is indaeddal 22 Indeed, evidence suggests
that Google Play is more secure than other Android application distributioarpiatf In turn, a more robust
app distribution platform layer not only enhances security in the éeosymiilt around Google Play, but creates
positive externalities for the entire Android ecosystem as well, becausehdinces its reputation and the
perception users and developers have aib@enerally.

Moreover, Android forks can expose users to vulnerabilities by fdiimpgevent apps and malware from
accessing unauthorized functici$Android is a layered operating system consisting of an app layamavirork
layer, and the Linux kernel layer. To take advantage of a device's hardeaures (e.g. GPS, camera,
microphone etc) an app has to interface with the Linux kernel. To avdiditakipn of functions and features
both the apps and the layers have to be protected from unauthorizeBlaukbgslesigned layers can open the door
for apps to compromise user security and privacy, and thisc@rmenon concern with modified versions of
Android!?® The small time window manufacturers have to work on their gansion of Android and the
challenges the updating process presents described previously becomaty flimkthe Android ecosystem
because they expose it to security and privacy violafi#a.this context, promoting a more uniform version of
Android which adheres to the standards Google sets through its licensing, syatehelp ameliorate these
concerns.

In all, the recognition of systemic efficiencies should allow authorities andscto appreciate that
Googl€s restrictions taken together are not necessarily (only) about protecting individual cemigoof the
Android system (e.g. Play, Search), but about the well-being and enabfiioe system and its relationship with
users as a whol&his realization does not automatically mean thadgle’s behaviour is overall pro-competitive,
but it does illuminate a certain value in and rationale behind it that could @beamain hidden. The opportunity
for a genuine appreciation of systemic efficiencies is reminiscent aftportunity the Court of Appeals had and
seized in the US Microsoft cage recognize tying efficiencies in platform markets as different frometioson-
platform markets, which led the court to move the tying standardgesree illegal to rule of reason analysis.
The court did not say that tying in platforms is always justifiegt, it did point out that tying in platform markets
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generates broader benefits that accrue not only to the firm that petfegrang, but also to third parties and
therefore a more moderate rule of reason approach was in‘8r@iée idea here is that the systemic effect of
Googk’s restrictions taken together should be separately valued too, for what they offer to the Android ecosystem
(including developers and consumers). Whether the added value (drthiepseparate value of each contractual
arrangement) is enough to make Gooagleehaviour pro-competitive overall is a conclusion that a court or
authority can only reach after assessing potential harms too. Butéhissexis beyond the scope of this article.

B. ThelBM Mainframe Casesin the EU and the US

As expected for large technology companies, IBM has not escaped antitrusysgitbén A series of recent EU
and US cases that involved the company's mainframe computers highlighiedttzg fine line between
acceptable business practices and anticompetitive exclusion, but bypassgupostunity to show how
exclusionary practices in the universe of large complex systems anccéimise linked to types of efficiencies
that do not occur in smaller scale or more insular environments. Haddheysd they would have provided a
fuller understandig and appreciation of IBM’s practices and the industry’s needs and structure.

The cases covered a range of offenses but the exclusion part is commoim th@lEU, the Commission
accused IBM of tying the sale of its mainframe computers with mainten services thereby shutting out
competition in the secondary marRétln the US the case involved the refusal of IBM to extend interoperability
between its products and those of rival firms making it impossibléhtan to offer competing solutions to
companies that were using IBM's mainfrari®sThe EU case was settled, and so we are lacking the details on
the Commission's thinking regarding possible justifications fod'$8behaviout3! The district court in the US
upheld the established norm that in principle firms are free to partnewtdgtmever they wish, and accepted that
IBM’s refusal to supply and tying practices (which partly materialized through IBM’s refusal to support its older
S/390 mainframe series, and the tying of its new mainframe hardwahe z/OS software) were justified by
IBM’s interest to protect its investments in its new “z” mainframe series.

It is at this point that the court could and should have considered IBbtsn(ially anti-competitive)
policies as part of IBM's broader innovation cycles in its mainframe libeigihess, and not just as an isolated
incident. This would highlight that the current mainframe line is part ofjadaystem from which it has evolved
and which it extends, and it cannot be appreciated out of that context.

The z mainframe model is not an insular product; it is the latest model imgalif@ of mainframe
computers, which over the years became so successful that the BBivid name became almost synonymous
with the market itself. It would not be a hyperbole to say that IBMtedeand maintained the market for
mainframe computers for over 50 years through continuousvations generating tremendous value and
technical progress for the industry and society (and quite evidently IBN).#&eT hroughout this period IBM's
business practices were not necessarily geared towards shielding IBM fropetition, but also served to
maintain and evolve a mainframe system through the years, hat fiisgle model, but a whole line of them
through recurrent innovations one drawing from the succehg gfevious ones. Under this light, to fully capture
the rationale and effect of IBM's current practices, one has to regard therspegiae as part of the system in
which they are born, namely the mainframe system in its histoiioaingion.

IBM's mainframe line was launched in 1964 with the S/360 madgth has been described as a $5
billion gamble, and was the biggest corporate project investment atn&tiThe reason why the S/360 project
was so risky and revolutionary was twofold: first, it was the fivedular mainframe architecture, meaning that
its various components (and peripherals) could be recombined thrau@id's product line, unlike standard
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practice which was to manufacture integrated machines. Second, while sdmarearomponents were available
in the market, IBM chose to develop and produce its own, to ensurenaraxdéompatibility and reliability3*

The S/360 was a complete departure from the then established technoloB/Mamad to get systemic
compatibility and reliability right, not only because the architecture of the 8/86@xperimental and innovative
(and thusly risky, untested, and potentially unstable), but also becausestisners consisted of large
corporations, institutions and government agencies with low tolerangétébres and internal incompatibilities.
This is why IBM chose to forego off-the-shelf hardware and kesearchitecture closed. To ask that IBM open
up its architecture to third parties (including hardware, software, traiantymaintenanceps regulators and
competitors unsuccessfully diéf,would risk the project’s core design as well adBM’s survival, reputation, and,
as the keystone player in the mainframes market, the fate of the indusgmstladto Indeed, the S/360 system
sustained an entire ecosystem of other independent players in the irshasitys telling that some commentators
identify the ecosystem’s enduring success as one of the factors why IBM found it challenging to push out the next
wave of innovation after the S/36%.

IBM obviously had an interest in safeguarding its system and the mackeated around 7 but it was
also in the long-run interest of the industry to allow IBM to create a nawkenthrough this revolutionary
machine, even though in the short-run competitors would rather alaip BM's profits by free-riding on its
R&D and efforts to build the markét Indeed, IBM's strategy resulted in a product line that defined computer
architecture for the next decades to such an extent that the mainframe coarggsing IBM and other smaller
rivals was sneeringly referred to ‘d@8M and the seven dwarves.”**® For instance, motivated by the success of
the S/360 system and hoping for its continuation, IBM designedramdted in the so called Future System
project (FS). FS ultimately turned out to be a strategic failure, méiebause it was too ambitious and
revolutionary for its timé#° But despiteits failure, the project paved the way for far-reaching innovaticnsh(s
as the use of integrated chips, the full separation of software and hardnérbe idea that computers should
become adaptable to every and any operational environment), that were gradegligtéd into the next
generations of mainframe computers over the next decade, includirejsn®@870 and S/390! the latter of
which came out in 1990 and included fiber optics integration and, féirshéme, open source software support.

What is important to note here is that IBM decided to go forward with BStenevolutions of the S/
series precisely because the S/360 succeeded in creating and locking in ahatijkstified taking immense
business risks and making the necessary investments. Subsegoeations maintained this trend. Around the
time that S/390 came out in the early 90s some industry expertsatethéinframes are a thing of the past (one
analyst wrote "I predict that the last mainframe will be unplugged on March996.")!4? Not only did that not
happen but two decades later, the mainframe industry is still active avieg the cloud era when for many
maintaining centralized computer power seems backwards and inefficiefBMmontinues to be a frontrunner.

It would be wrong to say that IBM’s continuous innovation waves are the result of just the sheer size of its
business span or IBM’s “bullying” practices. While there is some truth to that,'**IBM’s protective practices allow
it to compete on innovation because they are interwoven with IBM’s corporate culture on innovation.'#4 IBM is
not the typical “idle” monopolist who enjoys “the quiet life” once it has successfully commercialized an
innovation. Five decades after the revolution of the S/360 it continues tovialkdianary steps each bringing
together new hardware and software, -amdmbined—a whole ecosystem of mainframe computing. The
systemic element here becomes obvious when one takes a higher leftreiitoekch particular mainframe model
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and the software and hardware that developed around it to the unintepupgeess and maintenance of the
mainframe industry over a course of several decades through a serids-odhBolled innovations.

This combined effect and contributiaranwell be greater than the individual innovations themselves, and
should be separately appreciated by anyone that studies (or attempts to régMate)rategy in the market.
Just by means of an example, the persistent success of IBM’s products in many European markets (on top of the
American one) was a main driving force behind thetaseaf national programs to inhibit IBM’s domination.4°
By threating over a sustained period of time to become a foreigndongestically in a sensitive industry whereon
governments relied on IBM prompted them to intensify their owméigrown computer programs. This kind of
spill-over effects stemming from taking a broader look at a system’s evolution and continuous success and
innovations, are essential in accurately evaluating new products, seosidesovations, when considering
imposing restraints as to how the company behind them is allowedrtage them.

My purpose here is not to extol IBM’s corporate culture or strategy. It is rather to show that IBM’s product
and strategy choices have generated innovations and efficiencies that, pabimaum, form part of a system,
i.e. the mainframe computer and all its evolutions, and should not beegggmately just as individual products,
services or functions, because doing so would overlook the agdedjistic value they have contributed to the
industry by establishing and maintaining it. For this reason IBM’s choices as a reflection of the company’s product
and institutional philosophy, should be coated with the additional elemesystémic efficiencies and
innovations.

V. CONCLUSION

A number of points were made in this article in hopes of assistiugaters, competition authorities and courts
better assess certain practices that may appear anti-competitive if one does nutfac@ulistinct type of
efficiencies, namely systemic efficiencies. The article traced the characteristics of systenatiams, explained
why they may pose anti-competitive dangers, presented the distinctive btrefigenerate which justify why
they should be tolerated, and showed how they can be applied to diilgh gases.

While this article hopefully made a worthwhile attempt to demonstrate the vasystefmic efficiencies
in competition law analysis, it also acknowledges that systemic efficiencies areiam teite the tendency of
courts and authorities to require efficiencies to be specific, likely, amhlple. This is a fair requirement
considering that firms have a reputation for making overbroad statemeatrding alleged efficiencies. However,
efficiencies, in all their fuzziness, have traditionally been at the forefrqmigifing the boundaries of antitrust
theory and practice. As we gain a better understanding of systemsamktuliar properties due their internal
complexity, we should allow these insights to be reflected in antitrustythedrpractice, for otherwise we are
risking banning pro-competitive strategies, the same way we did halfuirycagb when efficiencies were first
being discovered.
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