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Abstract

Media convergence presents a few noticeable dimessiand requests an interdisciplinary
research approach. We conduct a long-run analydisthe main initiatives of technological
standardization carried out in the realm of “traaihal” (cable, satellite and terrestrial) digital\,
focusing on Europe, to assess the technologicarahébants of its apparent trends to convergence.
This analysis inevitably calls into question IPRagtgies and policies. In particular, we investigat
how private incentives and the public agenda faenoperability have shaped the on-going
convergence of the TV sector toward an “IP-basedtanplatform. Despite the widespread usage
of open standards and formats, the real potentiairiteroperability along the digital TV filiere lsa
been modest, and mostly limited to the transmissegment. This is mainly due to the strong
proprietary features characterizing the TV sectohere viable content production and provision
rests on effective control of content IPR. Furthgatent portfolio strategies and control of crucial
copyrights become increasingly central for compefim the converging TV sector, where former
telecom companies, traditional TV operators and W players strive to become gatekeepers of
essential layers of the new IP-based delivery ptats. To sum up, while technological
opportunities today do enable pervasive media ogerability and affordable convergence at the
user-level, private incentives relentlessly pushitidustry toward standards fragmentation and the
construction of walled gardens.

Keywords: standards, IPR strategies, convergence, DVBtadigV.

1. Introduction

After almost three decades of “digital revolutioWporldwide TV remains the most diffused,
important and revenue-generating media outlet. &yndion, the move towards digital TV (DTV,
henceforth) was rooted in powerful convergence oyos: binary coding of the analogue audio-

visual signal into bits of digital information bhed sectoral boundaries and services specificities,
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enabling lateral entry and more variety — hencepstition - in a new convergent “TV sector”. At
the same time, so far convergence did not seemmtyistandardization and homogeneity at each
layer of the value chain. Instead, a peculiar nfiggpanding diversity of devices, “boxes”, contents
and services coupled with increasing standardizadib core technological components seem to
characterized today’s DTV. Similarly, while techogical drivers brought television closer to
information technology/Internet (henceforth ideetf as ICT — information and communication
technologies) and telecoms, other economic forodsfiams’ choices led existing TV platforms to
evolve along diverging and differentiated trajeigsy introducing different contents, services and
business models and enabling new original styleE\otonsumption (pay-TV, mobile TV, catch-
up/web TV, etc.).

All in all, worldwide forces of convergence and eligence seem to coexist in the DTV
ecosystem. The sector itself — whose blurred baugglanow span from the former audiovisual
value chain to new telecoms and IT-Internet domaiappears characterized by fast dynamics:
rapid technological change, increasingly globaltiatives of standardization, high market
turbulence and business shakeouts, and accompasgiig-institutional change. The resulting
regimes of standardization and market competitsonfar, seem to contain both Schumpeterian as
well as cooperative-collusive features.

The present work addresses these industry dyndodasing on the key role played by IPR
(such as patents, copyrights, trademarks and indusiecrets), as embedded in technological
standards. These IPR do constitute a main ingredidirms’ competitive strategies, being capable
of supporting technical and user-level interopditgbiamong different vendors’ solutions;
alternatively, once appropriately managed, they alan enforce strong proprietary strategies and
disrupt product and service compatibility, enabling market pre-emption of rivals.

The chapter is structured as follows. In sectioraR,interdisciplinary literature review
surveys the most relevant economic models and Egaleptualizations. First, the basic economic
functions of technical standards are illustrated e conflicting incentives that different operat
may have towards interoperability are explaineccofid, we present a compact summary of the
most recent IPR phenomena, standardization trenddemal issues, highlighting the polyhedral
and ambiguous contribution of standards and pateals to technology and market convergence.
The following empirical analysis (section 3) stigdltbe main standardization initiatives for digital
TV the specifications for signal transmission, thfisecontent and security management, for the

applications interfaces and, last, the emergingdgeof the convergence between TV and Internet.

! Due to space limitations, this empirical analysisstly concentrates on the DVB and EU experienttepagh
keeping an eye on global trends.
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Together, the main convergence/divergence trade-afé discussed, and the outcomes so far
achieved are evaluated. Section 4 summarizes threrssults, mentions a few important points left

for the future research agenda, and concludes.

2. Literature review

2.1. Technical standards and strategies in netwatlustries

A large literature (among the reviews, David anedhistein 1990; Matutes and Regibeau 1996)
explains how technical standards cater for scadenatwork economies, potentially improving total
welfare. Technical standards are consensual, afffesnd descriptive technical norms; this type is
known asde jurestandard and it is usually produced by an offitmahal standards developing
organization (henceforth, SDO), having a natiotetius — like DIN in Germany - or a supranational
one - such as ISO, ITU or ETSI. Alternatively, cemsus might often emerge as a spontaneous
market outcome, rather than being the productsgeific official procedure; in this case, we have
a de factostandard, which differs in many respects frode jure, being a privately owned and
managed piece of intellectual propérty

In this work, we restrict our attention to standadésigned for achieving compatibility and
technical interoperability. The current “Knowledgeonomy” era has greatly emphasised the role
of interoperability standards and their large sdadiféusion, introducing a more flexible type of
interoperability, that is increasingly achievedtla¢ software layer of the concerned goods and
services, in parallel with the growing demateriafian of manufacturing output. In particular, we
say that a particular digital communication systienmteroperable with others if it can exchange
digital bits of information and process them acaugdto stated purposesTo this end, beside

standards, other less frequent instruments areaalaitable: “ad-hoc” convertétor adapters) -

2 This section builds on a wide selection of paperd books; for sake of synthesis, we only mentienreferences
most directly connected to our main argument, wsl@ping other background materials. For a prgpesentation of
the standardization literature, among others, B{2@D4); Swann (2010).

% Here, a single company manages to have its owcifsion acquiring a leading market share andobgng ade
factostandard.

* Also most ofde jure standards are privately possessed, but the owpeishusually shared by a multiplicity of
subjects/licensors. A main example is provided &tgpt pool members (sadra).

® These compatibility standards in the literatureehheen also called “interface standards” (David @teenstein
1990).

® Generally, a converter is an adapter used to maeh physical or functional characteristics of eliént
objects/technologies.
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either voluntary or mandatory — provide an altaugapath to interoperability (for an economic
analysis, Farrell and Saloner 1992; Choi 1996, Y997

At the same time, standardization might not beigefit to ensure effective user-end
interoperability (see figure 1): in fact, complertaay measures are needed, such as producing a
good (working) reference implementatfprperforming interoperability testing and organigin

services for technical assistance and users trslibdging.

Figure 1. Factors affecting the final degree of useend interoperability of a standard

Interoperability testing

Technical Final degree of
o Reference
specification & . . user-level
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publication

Troubleshooting

Source: our elaboration

A main feature of the ICT and digital media worldsthat standardization and interoperability
create network structures among the concerned pta/darvices — either physical of simply virtual;
networks, in turn, possess powerful functional prtips and valuable economic characteristits.
primis, the value of a network is a convex function @& ttumber of devices/people connected to it,
according to the notorious R. Metcalfe’s Law (Shapand Varian 1999); or of the amount of
associated services, applications or content cabipatith it. In fact, in communication networks
is useful to distinguish between two main typesetivork effects — the direct and the indirect ones
(see the surveys of Katz and Shapiro 1994; Econesrid96; Gandal 2002). While the first type of
network effect is related to the number of usemneated, like in the typical case of the utility
deriving from the fax transmission, in the secordneple, peculiar to media products, the utility is
mostly stemming from the number of attractive catgeand complementary services jointly
available with the specific communication network.

While big firms managing incumbent communicatioe$works want to control the access

to their installed base of customers (potentiadiye€losing the entry of competitors), small and new

” Many examples are available in ICT domains, frdm t simplest (plug adapters and power transforrfers
electricity) to more elaborated ones, such as guoakto digital converters for TV receivers (or tgb boxes, STB
henceforth or, in computer science, file format converters.

8 This is the implementation of the standard useitsasfficial/definitive interpretation. It checlbat the specification
is implementable, correcting potential errors aisadughbiguating its elements. The reference impleatemt also works
as a benchmark for the following (derived) implemagions.
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entrants have the opposite incentive, being eageirt and interconnect with the larger established
base of customers: in fact, interconnection betweetworks would enable them, at least
potentially, to steal customers connected to tloembent, offering better services or contents. In
this respect, Besen and Farrell (1994) definedbisof incentives, behaviours and stylised business
facts as the property of “time inconsistency of cbenpatibility choice”.

Similarly, firms endowed with a large base of caried customers strive for maintaining
them captive, increasing the consumers’ “switchoagts” to rival alternatives: this strategy,
extensively analysed in the literature (for a dassview, Shapiro and Varian 1999), is called
“walled garden”. As a matter of fact, it is typijabnacted by means of strategic standardization
and interoperability management based on propyietad closed technologies; or, in the case of
open standards, with manipulative patent poolesfjiats (se@fra). For example, in digital pay-TV,
most of the times consumers are forced to buy fipeeific reception equipment/STB (such a
situation is called “vertical market”), which carinbe used for watching rival channels or
unauthorised third party services, or for accesethgr TV platforms; in other words, switching to
other commercial alternatives is impossible withaatstly and cumbersome duplications of
equipment, and new training. All these inertialtéas increase customers’ change costs.

In particular, in digital communications, physiaatworks interconnection has been the
most typical instrument for achieving the interg®lity of services, and is based on preliminary
technological standardization of the underlyingasfructure, including both signal transmission
and signal reception equipments. Then, for a smedimpetitor willing to enter the market, the lack
of interoperability with a larger incumbent wouléverely diminish the size of the available
network effect - thereby reducing the competitiadue of its offer and the likelihood of entry.

The market provision of standards typically leadscomplex and uncertainty-intensive
coordination games. In fact, in analogy with Kated &hapiro (1994), standards provision, beside
being rooted in the hard laws of physics and cheyialso depends on agents’ expectations and
economic incentives, as extensively illustratedniainstream oligopoly models featuring network
externalities. The main conclusion of this literatus that decentralisedd(est market-based)
systems of choice are rarely optimal in terms aofialowelfare. Stango (2004), for example,
observes that spontaneous market acceptance aofastisncould result either too slow or too fast.
Then, in a dynamic setting of standards choicetipialequilibria are likely to emerge. Moreover,
if there are strong network effects reinforcing thist standard arriving on the market, premature
standardization might irreversibly displace futsigerior alternatives (excess inertia equilibrium,



Besen and Farrell 1994)At the same time, firms’ tactics and consumergietations might also
cause inefficient switches to new (inferior) stamida(excess momentum equilibrium), prematurely
foreclosing the market for the ‘next big thing’. $am up, in both cases, due to network effects, a
suboptimal equilibrium type “the winner takes afiight well occur, due to the ‘wrong’ winner
(Shapiro and Varian 1999).

However, neither the Government or other policy emakare immune from the risk of
standardization failure. On one side, a centratdioation is mostly valuable when markets feature
both increasing returns (arising from network efg¢cand strong uncertainty (due to high
technological turbulence), to induce a Pareto-sapequilibrium. On the other side, as underlined
by Cowan (1991), this is also the context where gboment’s intervention aimed at picking the
best standard faces the highest risk of foresigttearor.

Finally, other drivers of complexity, like the pesse of multiple market stakeholders,
augment the error probability of the policy-mak€his is the case of markets qualifying as “two-
sided” (or “multi-sided”, by logical extension; Ruet and Tirole 2003). A main example is free to
air (FTA, henceforth) TV broadcasting, supportedcbynmercial advertising, where the revenues
earned from the ads collection side of the marksdnice the operations (content acquisition,
transmission, etc.) in the broadcasting (audiemceation) side, yielding cross-cumulative effects.
Here, the working of the multi-sided system relo#sthe usage of a common technical platform
(family of standards and other components, likes¢haeveloped by DVB), which fuels the
mechanics of the intra-market effects.

Finally, the previous literature review does nopiynthat standards wars inevitably end up
with one unique technical specification, dictateng inexorable trend of technological and market
convergence. In fact, long periods of coexisterfagval standards within the same market are also
possible, and this outcome is most likely in thoases where network effects are counterbalanced
by platform-specific characters or demand prefegsnthese uniqueness traits may help the weaker
alternative to retain a minimal critical mass ofdbcustomers. In the PC world, a famous text-book
example is the long term struggle played by the ¢ampeting systems Apple-Macintosh and IBM-
Wintel (Windows-Intel): Apple managed to survivetire PC market segment, although with a tiny
market shar¥, before rejuvenating with new families of produgteblets, smart-phones, etc.) and
becoming a global ICT and media player. We alsacacthat Apple is expected to become a

relevant player even in future hybrid TV, beingtba verge of launching innovative Internet-based

° In a similar vein, other authors stressed the pattendent nature of standards choice and technelegjution. In

fact, initial fortuitous events might result in pgnent suboptimal trajectories, due to networkotffeand lock-in

dynamics engendered by consumers’ switching cbstsce the dependence - David 1985; Arthur 1989).

19 A valuable analysis of the Apple-Macintosh and H8Wintel saga can be found in Bresnahan and Grear(di@99).
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products and services.

2.2 Recent trends in standardization and IPR managgnt

Since the late-1980's/early 1990’'s, the previousmimand” approach entrusted to European
bureaucrats performing top-down detailed standatitiz activities lost its momentum. Face to the
disappointing results of major standardizationiatites led by the EU Commission (for eg., the
failure of the European project for high definitidk), a new system based on delegation to formal
and independent SDO was believed to cater moretefédy for the technological unification of the
European internal market, while ensuring fast, easgal and more market-driven standardization
processes. Additionally, in several ICT and digita¢dia sectors a progressive hybridization of
standardization activities has taken place (Hawkif89; Funk and Methe 2001): hedg jure
standards are initially promoted by private coniaast industrial fora, which eventually submit the
developed technical specification for approvalite toncerned SDO. A main example, featured in
our empirical analysis, is DVB, founded in 1$9a8nd aiming at the standardization of digital TV.

Most SDO, implicitly or explicitly, are committea the development of “open standards”
(OS, henceforth). Preliminary, we need to rementbat standards embody pieces of knowledge,
usually protected by IPR: patents, copyrights,dradrks and industrial secrets. Often, in the most
complex cases, a standard may arrive to includelredss of different IPR, directly or indirectly.
Hence, the owner of the IPR embedded in a standardtrusted by law with powerful legal tools
to charge monopoly rents (royalties and fees) lier usage of that standard, to restrain (or even
block) the downstream market (product implemenigtfor third party vendors, or to perpetuate its
legal monopoly blocking further related advances €g., by preventing improvements over the
original standard).

OS emerged as a sort of compromise, believed tigatet the inner monopolistic potential
possessed by successful standards. Paradoxidadise ts no “standard” definition of OS in the
literature, but several different and partly ovpdeng ones (Cerri and Fuggetta 2007; West 2003,
2007). For our purposes, we define an OS that whklesaled technical specification is publicly
available for interested third parties, thanksh®e publication of its descriptive documeéntsfter
this basic common denominator, definitions stadit@rge.

From a meta-analysis of the literature, three nmaofiles of OS can be highlighted. First,

the openness of the standardization process. Ins@@Beholders act in a consensus-based process

1 Being DVB a private body, the developed specifirat are submitted to official SDO for formal apyab DVB was
born as a temporary consortium, and later transfdrimto a permanent body.
12 Generally OS have their technical documentatiansigly accessible for free or at a nominal fee.
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open to a plurality of participants, while propast or “closed” standards are dominated by a
unique vertical and self-referential managing scthj®llowing autarchic rules. However, openness
may be a transitory charactérKrechmer (2006) emphasises that ICT standardsnareasingly
controlled by implementers, and the latter is thecial layer where to check that an OS does not
fall prey of enclosure strategies. In fact, techhichange and strategic firms’ incentives may
transform an initially ‘genuine’ OS into a serigssemi-open or even proprietary implementations,
turning it into a de facto closed standrdin this respect, OS may suffer from the same
phenomenon of “time-inconsistency” of compatibility network technologies (see section 2.1).
Second, the degree of public (external) availabiit an OS may vary; in fact, its actual
licensing policy could restrain effective accesth “essential” IPE embedded in the standard for
some implementers. For example, West (2003) rettadissome third parties might not qualify for
access to IPR (typically, the direct competitorshed standard owner); or the scope of this access
could vary (for instance, blocking the right of nifaghtion of the standard and its implementations).
Third, the welfare properties of OS (including garported superiority over proprietary
standards) depend on the specific licensing praeednd policy enacted. Generally, the minimal
necessary requisite for an OS is to offer FRANDY (f&asonable and non discriminatory) terms of

licensindg®. However, FRAND terms also conceal areas of anityigmd indeterminacy:

1.FRAND does not mean necessarily a small fee, fosgective licensees. FRAND advocates
point out that, for stimulating innovation, the nopoly rent accruing from IPR should be aligned
and proportionate to the “importance” of the coneerOS, somehow determined.

2. Remembering that a single ICT/media standard mayeato contain hundreds of essential IPR,
potentially linked to previous ones, this structuzamplexity originates many intertwined and
recursive linkages between IPR. Similar cases #em @efined as “patent thickets”, due to the
“dense web of overlapping intellectual propertyhtgythat a company must hack its way through
in order to actually commercialize new technolog@hapiro 2001; p.120). As a consequence,
IPR licensing terms, also in the case of OS, irctpra may get very complicate and involve a
high level of transaction costs — especially fargpective third party implementers.

3. A further problem is the occurrence of “royaltycitimg” (Lemley and Shapiro 2007). This is due

to the fact that radically new ICT/media productsl aservices involve per se risky business

13 Moreover, the concept of “openness” is many-sidad touches upon several dimensions and phaseshrides
(2006) arrives to categorise ten dimensions of ppes, and three main types of stakeholders involgsghtors,
implementers and users.
¥ The software industry provides a high number @ineples for enclosure strategies (Shapiro and VAI999).
5 Those necessary to build a material implementgtigeroduct or a service) of the standard.
'8 |n fact, the most credited definition does notiragate an OS to a free standard (royalty-freejdgpof the open
source software’ world, OSS henceforth).
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plans”; then, complex standards might add to it, whenumwative overload of royalties
endogenously depresses the ex-ante net value gbrdject® irrespective of its real market
potential.

4. More radically, some scholars and practitionersnpaodo the conflicting plurality of criteria
implementing FRAND obligations, and to the pradticaeterminacy involved in most of them

(Treacy and Lawrance 2008)

All in all, these licensing issues may easily beeonauses of lengthy litigations and costly
settlements, and in several cases they do seeme tedponsible for hold-up dynamics, market
uncertainty and lost business opportunities, dammgethe diffusion of the concerned OS.

Is there any effective remedy available for solvitgse IPR licensing shortcomings,
increasingly affecting most ICT and media OS? Ratenls have been representing an appropriate
institutional answer, at least in some respg8ct& patent pool is a private entity (association,
consortium, firm) formed by qualified IPR ownerstb&é concerned standard. These owners gather
and confer their IPR on the pool, to be availablelitensing to interested third parties; then, whe
the patent pool is effectively set up and run,hbwidd be welfare-increasing, since it acts as a
bundling device, lowering transaction costs anducety “double marginalization” welfare losses
(with respect to the individual purchase of IPR).

At the same time, patent pools also display séwgitical dimensions. First, most of the
times the patent pool members exchange reciprotadly IPR licences, instead of paying their full
pricé’. So, IPRs cross-licensing automatically confersrnughe pool members a superior cost
structure, with respect to non-members. This sbjpiat market dominance, when pool members
are also implementers, is likely to lead to antipefitive licensing strategies, aimed at “raising
rivals’ costs” (Salop and Scheffman 1983) and dptgéential downstream competitors (Lerner and
Tirole 2004); similarly, patent pools can beconmagural venue for illegal price fixing. On overall,
the risk of having abusing and welfare-reducingpipools is substantial. Second, royalty stacking
may come from patent pools, being itself relate¢thtonumber of essential patents included in the
standard, and to their types. This happens bedhesessentiality character in practice conceals a

strong subjective nature and is plagued by asynynodtinformation, being self-stated by patent

' In mass network markets the entry phase may reduiiensive efforts (high sunk costs) to build ihstalled base
and activate network effects.

18 1n other words, in this case the net present vafutfie project is low mostly because of high lisiewy costs, rather
than negative supply and demand conditions.

19 A main example is the methodology to be used &cutating the royalty base. When patents are eddxbih high

value added products — eg: Apple’s smart-phonestanldts — and percentage royalties schemes adk ey earn
high absolute royalties, irrespective of theirimgic stand alone technical and innovative contiiluto the system.

20 A compact historical analysis of patent pools antitrust practice in the US case is provided bp&st (2010).

2L Obviously, the bargaining power of each membehefpool depends on the size and importance t?Rsportfolio.
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holders: hence, an incentive to overfill the staddaool with one’s own IPR arises, for obvious
rent-seeking reasons.

In brief, for these and other reasons, an incrgasumber of scholars, practitioners and
operators have started to campaign for a seriotenséderation of the current system of patent-

driven standardization.

3. An empirical analysis of standardization and cowergence in digital TV sector
3.1 Methodology and scope

In the following sections we test against the eropirevidence the theories and the models
reviewed in section 2, to contribute to a fundarakentissing point of the research agenda: the
unexplored relation between standardization, IP& @mnvergence. To this end, we carried out an
original and interdisciplinary analysis of majonavative and regulatory activities carried out in
the TV sector — mostly in Europe; this exam is dase our scrutiny of standardization and policy
documents, technological assessment exercises arkgnanalysis.

Before presenting the main results, a first impdrdistinction has to be made between
technological convergence and industry convergefRoedefining the first process we refer to the
landmark contribution of Negroponte (1995), who releterised the digital revolution as the
transformation of traditional media from atoms (meia their material supports) into digital bits of
information: hence, the dematerialization of mezbatent and delivery platforms possesses strong
technological determinants, being dictated by tiead laws’ of physics and chemistry. The latter
spurred the development of micro-electronics asntiaén technological support for increasingly
powerful systems of digital coding and transmissadrinformation, to be used in the telecoms,
Internet and television sectors.

With the term of industry convergence, instead, refer to the industry transformations
provoked or stimulated by technological convergeacel to the stakeholders’ deliberate strategies
or counter responses (either supply or demand.stdedo say, we capture with the second concept
the economic implications of technological convexge without assuming an absolute
technologically-deterministic stance where, witle-amy causation, technology alone would shape
markets, social behaviours or institutions. On ¢batrary, systemic feedbacks are also possible,
and technological artefacts themselves are in padelled and conditioned by economic factors

and the socio-institutional sphere.
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Having defined the two concepts, we can conclud, tivhile technological convergence
means a trend of progressive similarity (or, asiemteroperabilitf) of the underlying standards
and user-level devices, market convergence indicdiat, on the supply side, operators along a
particular value chain (vertically) and across netsk(horizontally) tend to become similar or even
coincident (the last case happens with horizorgdital mergers and acquisitions). On the demand
side, instead, media markets converge when consum&easingly buy or use different services or
devices as if they were similar/identical, and tloeoss-prices elasticity augments. Obviously, ¢hes
technological and market-mediated processes of anealivergence interact with closely related
phenomena of social and cultural media convergera®, comprehensively explored in
communications studies, sociology and politicaésce (for example, Jenkins 2006; other chapters
in this book).

Hence, our point of departure is the informed lelieat ‘spontaneous’ forces of
technological convergence and standardization iieBvare inextricably linked to IPR strategies
and to the overall political and institutional sp®e governing contemporaneous societies; these
spheres see intellectual property and its governglgs as crucial assets to control investments,
production, and national competitiveness, besidposvering new effective strategies of trade
policy. As a main consequence, we believe that tdisovery phenomenology of convergence (or
divergence) in digital TV cannot be properly untieosl without a deep appraisal of firms’ IPR
strategies, economic incentives and related phenarmsech as patent portfolio strategies (including
patent pooling), IPR proliferation and litigatiomhich stand as clear stylised facts of contemporary

ICT and media sectors (for a recent assessmenvwohtimg IPR litigation, PWC 2012).

Figure 2. DVB share of the worldwide installed basef household digital STB (right) and
household digital broadcast (not IPTV) STB (left) 2011
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22|n the first case, standards do not proliferat @mique designs prevail. In the second case, atdadnay proliferate,
but services and devices are interoperable, suppgartultiple standards.
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In the following empirical analysis, the DVB consom will feature as the main protagonist of the
story (for a broad presentation of its experiennd aperative functioning, see Grimme 2002;
Eltzroth 2008, 2009). We are aware that importaanhdardization activities for digital TV were
also carried out by other competing SDO and instiis, based in different geographic areas
(primarily, US and Asia), as nicely described bgvous works (Farrell and Shapiro 1992; Gerbarg
1999; Shapiro and Varian 1999; Hart 2004). Desgiis, our focus on DVB is principally
motivated by its leading role acquired within tHelml system of ICT and media standardization —
particularly for digital TV. The noticeable impaBtVB managed to exert on worldwide DTV
deployments is indirectly showed by its substardfere of the global installed base of digital set-
top-box (henceforth, STB) — this base being estohatt 1.4 billion pieces by 2012. In particular,
the left part of figure 2 demonstrates that, comsid) only broadcast transmissions, in 2011 DVB
controls 68% of the world installed base of DTV, ilehhe closest rival (ATSC, the US alternative)
commands only 25%. Then, if we consider the DVBrshan the total world installed base of
digital STB - including narrowcasting modes (sushlRTV) - its share slightly falls to 61% (right
part).

3.2. Standards for digital transmission

The first generation of DVB standards for signahsmission began to be worked out a few months
after DVB formal foundation (1993): first, in 19%as issued that for satellite (DVB-S), shortly
after came that for cable (DVB-C) and finally tiat terrestrial TV (DVB-T), in 1997. DVB-S,
DVB-C and DVB-T are based on a common signal cosgioa specification (MPEG-2, previously
standardized at 1SO), a then powerful algorithmeabl compress the large video output of TV
studio$” to a datarate of a few Mb/s (so called “sourceirag; the transmitted signal is later
decompressed once received by the STB. Beforemiias®n, the source signal needs to be adapted
to the transmission medium (“channel coding”): timgolves the usage of specific algorithms to
perform errors correction, modulation, format casi@n and filtering of the signal. At that time
channel coding operations were designed and des@lap platform-specific. For example, DVB-S,
DVB-C and DVB-T incorporate different modulation sggms, implemented with tailored

hardware: hence, they result to be different andimeroperable standards, so that a TV viewer

% Other ancillary supporting standards were als@iped, such as DVB-SI (for service information)/B>SUB (for
subtitling), and MHP, the open middleware specti@aanalyzednfra. The transmission-independent part of MHP has
led to the GEM specification, used also in off-lmedia (Blu-ray Disc).
24 At that time, typically, a signal of 166 Mb/s oora.

12



willing to subscribe to all the three platformshdees, transmitted with the first generation, ddou
buy and pile up at least three different STB.

Was this divergent outcome inevitable? On one sd&chnically dubious if a unique
transmission standard for the three platforms walde been feasible with the technology of mid-
Nineties, given the pioneer stage of digital siingltechnologies and the country specificities
permeating terrestrial services (and the delaysyliko affect their switchover processes). Lacking
any counterfactual, we tend to think that its tetast would have been prohibitive and its niche
business model unsustainable. On the other sidegher degree of interoperability might have
been feasible between cable and satellite transmissandards, since the modulation requisites of
the two platforms were more simifarMore explicitly, the absolute and symmetric ingztibility
choicé® between satellite and cable equipment made wiiségding the first generation seems to
have been dictated firstly by the diverging comrariaterests of the incumbents, oriented to stifle
the first signs of strong competition between twe platforms. Consequently, the economies of
scale actually enjoyed by the CE industries wegaicantly lower with respect to those originally
anticipated during the standardization process, targ] due to the higher unit cost of the STB,
might have somehow dampened the DTV diffusion utiderfirst generation.

Residually, one can investigate if the degree dB 8Weroperability was sensibly higher at
least within each transmission platform. Also irstrespect, DVB transmission standards did not
enable any relevant degree of intra-platform irerability between devices and services, across
Europe and even within single EU members. The aaiseDVB-T is probably the most
paradigmatic, since its STB market across EU reethstrictly national. Basically, during and after
its standardization, it was clear that nationasaas linked to spectrum management and policy,
technical idiosyncrasies emerging from the opesalegacy equipment and the different stages of
the national switchover processes would have leadivterging geographical implementations of
the same transmission standdrdHowever, in this specific case, it is fair toiaff that most
interoperability limitations were rooted in techai@nd institutional constraints, rather than firms
strategies and IPR incentives. The Italian DTT e®pee is a case in point, with the R&D centre of
RAI (the public broadcaster) having played a qiadifrole in developing specific adds-on to the

% Historically, satellite and cable have been usesigementarily for primary transmission of TV sitgarhe wide
footprint enjoyed by satellite helped to connegissate distant cable networks (Parsons and Frie@@8).
% Concerning modulation, two different techniquegevehosen. For satellite, QPSK (quadrature phaiekslying),
for cable QAM (quadrature amplitude modulation)e$é techniques, through different implementatians,also the
modulation core of other platforms such as DSL magleCDMA, 3G, Wi-Fi and WiMAX.
2" For example, two different modulation schemes veireeloped, differentiating geographical areasis@DVB-T
services early (based on 2k OFDM+QAM) and thossdistalater, and building on single frequency netigo(SFN,
henceforth). The second required adopting 8k OFDMMQModulation, which is backward compatible witiQAM
broadcasts. Later on, several EU countries adompdoved algorithms, adds-on and devices to thecha¥B-T
standard, in order to cater for their specific srarssion and spectrum needs.
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basic DVB-T specification; in particular, these agh enabled the correction of the high rate of
interferences damaging terrestrial transmission,tduthe chaotic allocation and usage of the Halia
UHF and VHF bands of the TV spectrum (see, for gdanthe CD3-OFDM equalizer). Later on, a
similar beneficial role was also played by the DGa¥sociation (constituted by the main terrestrial
broadcasters), which acted as the main techniah} bar coordinating and fixing transmission and
reception shortcomings affecting the Italian DTT-owt (for an exam of DGTVi, Matteucci 2009).

Instead, looking for interoperability limitationsrectly attributable to IPR incentives, the
story of satellite DTV standardization is more slitative. Since the mid-Nineties, digital TV
diffusion in Europe was first driven by the expamgipay-TV offers, initially broadcasted via
satellite. Basically, the fact that the satellitansmission standard (DVB-S) was the first to be
completed responds to favourable technological dppities. Satellite transmission systems —
especially those performing “direct to home” tramsion, DTH henceforth - pose inferior
technical challenges in terms of interoperabilitf devices and operations, being the
platform/system management fully centralf€e&imilarly, the switchover process of the satellite
platform encountered less coordination problems snidching costs with respect to cable and
terrestrial, whose switchovers are technically aodmatively more complex and cumbersome.
Finally, satellites enjoy huge scope economies)d#ieir fleets regularly updated and incremented
to satisfy a large variety of communication pur@ofielecom services, military purposes, space-
related and broader scientific activities, amonigect): hence, most R&D and deployment costs
were shared. However, despite these favourablegrdiions to interoperability, most satellite
services have showed a market divergence acrosp&urequiring specific equipment and STB;
this was mostly due to the ‘converging’ incentivesincompatibility held by leading pay-TV
operators, willing to keep their subscriber basesvalled gardens. Finally, the platform temporal
leadership is also a main explanation of why, &tilP011, the DVB worldwide market position
remains particularly strong in satellite: in fabtyB is holding a 68% market share in the world
market of satellite STB, while the corresponding amnops to 57% for cable STB and to 55% for
terrestrial STB (table 3.

% |n fact, with satellite, a single up-link transsin site (from the earth base station to the liatétansponder)
concentrates all system control and signal managefaactions (Drury 1999; Reimers 2006). Here ttmproblem
is transmitting a compatible signal receivable lbydehold devices produced by different vendors, @attbnized by
different satellite TV operators, while satelligrgces have transnational coverage and reception.
29 All figures include the DVB second generation minsmission standards. The latter at 2011 is retefoa satellite,
still marginal for terrestrial and zero for cable.
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Table 1.Worldwide shares (%) of total TV receivers diffusian, by platform — 2011

DVB Otherastdards
2009 2011 2009 2011
Satellite 72 68 28 32
Terrestrial 43 55 57 45
Cable 49 57 51 43

Row/Year sum to 100. All platforms count the fiastd second DVB generation.
Source: DVB and HIS-Screen Digest.

Has the interoperability and convergence potemiagressed in the second generation of DVB
transmission standards? On overall, we can respositively, although the extent of the progresses
varies according to the different TV platforms ddesed - traditional (cable, satellite and
terrestrial) and newer or emerging ones (IPTV, neobV and hybrid TV).

In detail, on the one side intra-platform compétipiissues were specifically considered
while designing the second generation. For exanipé&eDVB-S2 specification (developed in 2003
and ratified by ETSI in March 2005) provides optdo make it-self compatible with the installed
base of DVB-S STB (thereby supporting backward catibjiity>®), while offering new services to
TV viewers agreeing to substitute their STB. ThHBNB-S2 includes new functions connected to
the convergence between Internet and TV, such genaric transport mechanism for IP packet
data; additionally, the second generation can dcdéferent input data formats, especially in
professional applications.

DVB-S2 market deployment has been fast, and thestemdard has basically replaced most
of the existing DVB-S services in Europe and USca@ding to DVB sources, two main drivers
pushing this fast process of diffusion and substituhave been the clearly-stated early ITU support
and the IPR strategy adopted by the patent pool baesn In fact, in 2006 ITU formulated a
recommendation of DVB-S2 as the best satelliteooptor conjugating both audio-video and data
transmission needs; at the same time, DVB-S2 IPlReh® fixed rapidly and with certainty the
licensing terms, which appear to have been coreidat least acceptable by the concerned market
players.

More generally, a higher interoperability potehiaems to mark the second generation of
DVB standards, compared with the first. This istaiaty rooted in stronger technological

opportunities (for an economic analysis of this aapt, Klevorick et al 1995), due to accelerated

%0 Obviously, backward compatibility is a technolaipossibility offered by the DVB-S2 design, bus iactual
materialization will always depend on what happéasng the commercial implementatidad, est on the commercial
choices and incentives held, country-by-country, Hygadcasters and satellite operators, which iotewdth CE

manufacturers’ incentives and market expectations.

15



technical advances pushing the semiconductors trydus particular, the development of superior
CPU and systems on chips (SoC, henceforth) haslegdetremendous gains in computing and
memory power (according to the famous Moore 19&5A9 - unthinkable ten years before, at the
time of the first generation. Further, the secomshegation embeds the outcome of important
research advances, which pushed the signal trasismiperformance very close to its theoretical
maximum (Siebert 2011). Finally the second genamatalthough in varying degrees across its
main platforms, was the first to be specificallynceived to enable an efficient transport of IP
packets, thereby making the first sizable stepn@long journey towards the convergence between

the two separated worlds of broadcasting and Iatern

3.3. Standards for conditional access and contergmagement

The early deployment of the satellite DTV platfowas also supported by the strategic choices of
pay-TV operators; these, starting from the analogtee had begun opting for firmly-controlled
“vertical” business model§ featuring proprietary ande facto standards governing the core
elements of the transmission and reception devestarily, the CAS, APl and EPI modules. In
the digital era, such a proprietary business mbdsl become the rule, for several reasons. First,
operators must control crucial components esseiatidhe viability of the pay business model (for
example, the piracy-proof security of the CAS), dwade to ensure interoperability with reception
equipment produced by different vendors - absetd mreor de factostandard. Second, during the
analogue-digital switch-over, they need to subsidisospective viewers, in order to win their
reluctance to adopt the new technology, becauseetlad price of STB and the complementary
receiving equipment (antenna, etc.) may represeigraficant upfront cost, for the median income
household. Last, but not least, a proprietary S€Belb caters for walled garden strategies against
potential entrants, especially when this technicelompatibility strategy is conjugated with
exclusivity strategies based on premium contentigdegn. However, while at the beginning these
proprietary strategies fuelled the take-off of finst digital platforms, later their industry-wideet
effect turned negative, because of the dominantipos they created. Matteucci (2004; p. 59), for
example, describes the lengthy battles fought byttlian satellite pay-TV duopolists with the goal

of dampening the reciprocal interoperability of ith8TB bases: they stubbornly resisted the

31 Nolan (1997) remembers that a strong obstaclafatogue satellite TV diffusion in EU had been ffsgmented
structure and incompatibilities affecting the rete@p devices, with the satellite receiver beingitgfly universal and
separated from the decoder (signal descrambleoprigtary. Hence, those offering a proprietary ueigpiece of
receiving equipment (STB) enjoyed a strong marketsh
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normative provisions and the market pro-compatipgentiment, even at the cost of being fined by
the national regulator.

Indeed, these incompatibility strategies are belieto have caused subscribers’ hold up
behaviours and prolonged market uncertainty, winaht have stalled satellite subscriptions in a
favourable period, when DTT offers were still uniéadale and satellite was the main multichannel
novelty in most EU countries, beside analogue cablein all, the satellite platform presents a
rather counter-intuitive market outcome of techhis@ndardization, whose precompetitive and
pro-convergence trend was reversed by the progivee incentives permeating a small but
influential part of the DVB membership. At the erdkspite the global reach and convergent
potential of the platform, satellite TV servicesvlaremained fragmented and relatively
underdeveloped across EU, and its market sha@vgnogressively eroded by the other platforms,
both traditional (DTT and cable) and new ones (sashPTV and new hybrid forms of online TV
consumption).

Another story featuring lack of user-level interogd®lity is that of CAS, equally regarding
the three traditional TV platforms. SurprisinglyAE standardization was one of the main remits of
the DVB group, and a domain where also the EU Casiom put many efforts, revamping a clear
interventionist and pro-industry approach, culmmgtwith Directive 98/84/EC on the legal
protection of services of conditional access. Bi®y has been widely studied (Van Schooneveld
1996; Cave 1997; Cawley 1997; Helberger 2005),witidonly be tacked here in relation to IPR
and its divergence outcomes. Basically, DVB memheosked hard to find consensus on a
standardised descrambler and CAS, but at the eadaliernative systems were submitted to the
DVB’s Steering Board, Simulcrypt and Multycript, calboth were later approved. In fact, while
Simulcrypt was patronised by incumbent pay-TV ofmsawilling to retain full market power over
their installed base of decoders, on the contrdri Broadcasters, new pay-TV entrants and CE
equipment manufacturers were in favour of the Mulpt option (or Common Interface, CI
henceforth), enabling direct and fuller CAS intexggbility. In fact, Cl is a CAS detachable module
(hence, CAM) and incorporates both the smart chipg and the descrambler chip, so that it fits a
variety of STB from different vendors, rather thaquiring lengthy negotiations between entrants
and incumbents for obtaining the rights of accesthé reciprocal SBT installed bases (as in the
Simulcrypt case): hence, CI/CAM qualifies as a propterface standard, enjoying a higher
potential for interoperability. As a result of DMBternal fights and decision impasse, both CAS
options were transposed into national laws, follayvDirective 98/84/EC - that obliging member
countries to mandate at least one of the two systeAt that point, market equilibria,

unsurprisingly, tipped in favour of Simulcrypt andespite formal FRAND provisions, new

17



operators willing to enter the pay-TV markets wefiectively deterred, so that many consumers
across EU were stranded after their initial STBioks, either with Simulcrypt (failing negotiations)
or Multycript (unavailability of CAM for certain seices). This was also due to the fact that, while
the scrambling mechanism was standardised andcsubjERAND, other STB components did not
enjoy the same guarantee, as in the case of EPABhdwhich however are components equally
necessary to reach broad audiences of TV viewers(f early appraisal, Cave 1997). In this case,
given the proprietary nature of most EPI and ARddus pay-TV STB (for the latter, we mention
MediaHighway, OpenTV, Liberate, Microsoft TV, NDBpwerTV), many new operators could not
enjoy the same degree of pro-competitive protechod interoperability, with respect to the

incumbent’ base of STB.

3.4. The first DVB ‘patent’ failure: the MHP standai®

After the noticeable market success obtained byitsiegeneration of transmission standards, DVB
activities encountered the first critical steps l@hmoving along the digital TV value chain, at the
services/content layer. As a matter of fact, theRvpecification (Multimedia Home Platform) was
the first burning failure dampening DVB’ reputatiofhe MHP is an open standard for API, which
is a crucial software layer (or middleware) locateside those TV STB which have interactive
capabilities (higher quality types; for an exammege figure 3). Basically, the API governs the
informative fluxes within, from and to the decodand provides external applications and services
with a compatible interface and a standardized @@t environment. In particular, MHP works
independently of the underlying STB’ system sofevand hardware, so that third-party content and
applications are portable across types of STB predwy different vendors, without need of re-
authoring. Moreover, the IPR licensing of MHP, lgeih an OS, is bound to FRAND terms,
differently from proprietary APIl. Hencex ante the leverage effect of a standardised open API
such as the MHP should promote the emergence béarontal market for STB, originating larger
economies of scale and reducing retail prices.

During the second half of the Nineties, several HitAadcasters and CE manufacturers
started to design new enhanced TV services and Bided with interactivity functions,
envisaging interactive TV (ITV, henceforth) as atsof counter-move against the increasing
momentum of the Internet. Further, the contempodayelopments of pay-TV were urging a new

generation of more intelligent decoders, capablgaforming new transactional functions: an

%2 This section partly builds on Matteucci (2008;s@end 2009). We refer to these papers for a camepsive techno-
economic analysis of the EU market experience atidypfor Interactive TV, and for a focus on thalian case.
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adequate API was then needed. DVB embarked in Midfegi since 1997; however, at that time,
DVB membership did not include major ICT and APbgwcers, so that the original MHP project
built around the idea of a simpler low-cost APtglaon, the MHP project became more articulated

and ambitious, and produced a number of versiodsipgrades of increasing complexity.

Figure 3. Software layers and structure of an MHP $B

Navigator

Java Virtual Machine (CDC)

system software (operating system, drivers)

hardware (CPU, MPEG2-decoder, remote control)

Sourcehttp://en.wikipedia.org/wiki/Multimedia_ Home Platfo

Meanwhile, European market stakeholders had staaddbby for informing the EU regulator
about the need for a EU-wide standardised open pwRilicly available for potential implementers.
However, at this stage interests and views on MHfPevalready diverging, within DVB. Strong
MHP supporters were found among Scandinavian TVaipes and German broadcasters, together
with the bulk of major CE manufacturers; later @iso EBU (the association of European
broadcasters) would have taken a more explicittippsaimed at strong and direct public support
for MHP. On the other side, pay-TV operators, hguimeir respective installed bases of proprietary
APl and STB, did not fancy this public support to@S; they also claimed that MHP was not so
costs-benefits effective, and believed that ITV didt have interesting market potential.
Geographically, Scandinavian countries, Benelux @etdmany were in general MHP supportive
due to their analogue TV legacy, while most of lHrger countries (UK, France, Italy, Spain) were
opposed, or alternatively were just favouring aglberm migration strategy to MHP, while
maintaining compatibility with existing proprieta®Pl and remaining open to alternative future
specifications; in particular, in UK and France rthavas a strong preference for a simpler
specification, MHEG-5, better catering for the lied interactivity potential of standard FTA
terrestrial services. Equally, several Europearec@l operators were preferring a standardised but
simpler API, given the MHP higher development amitt@ut costs and its technical complexity and
immaturity (ECCA 2003; p. 3).

Despite lack of consensus, efforts towards MHP taedargely utopian idea of introducing

at that time ITV were accepted and included inEkeNew Regulatory Framework, issued in 2002.
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The final draft of the NRF incorporates an elab®mtlitical compromise agreement between these
diverging views. In particular, Art. 18 of the Frawork Directive assigns a special status to open
API (and,de factg to MHP*) and specifically mentions interoperability as aams to achieve
horizontal markets, beside other socio-politicadll @nltural goals. Operatively, Art. 18 foresees a
system of immediate national market incentivestitnidate spontaneous tipping towards the DVB
specification, while does not exclude the “lasoré&soption for the medium term: old-style direct
intervention by the Commission to mandate standatidin on MHP.

This complex policy-mix was specified in a seriépalicy documents. Since the beginning,
the Commission had recognised that - due to thersity of industries, operators and business
models called to provide convergent interactivevises (deliverable by either digital TV or mobile
platforms, such as the UMTS) — achieving effeciiveroperability of APl would have required
due time, meant different things and possibly djugy paths. For example, during the mid-2004
public consultation EBU (2004) claimed that, althbuhere were different paths to interoperability
(for example, by means of content re-authoring roaticasting in multiple formats), only the one
based on an OS (like MHP but also MHEG-5) wouldehbeen rapidly effective at the consumer-
level. Further, EBU warned the Commission againgmniaimalist approach bound to ensure
interoperability solely within the DTT platform, t&use interoperability limitations significantly
affected also satellite and cable. On the othes, sagherators from the pay-TV, telecoms and IT
worlds showed a more liberal and market-orientettude to interoperability and market
convergence of API, claiming that publicly-mandatdndardization would have chilled private
innovative efforts; moreover, the same subjecteniesl that interoperability should have been
demand-driven, and preferably realised at the corivel (for example, with portable content
formats, needing re-authoring), rather than alShB level (with a new API).

Unsurprisingly, face to this plurality of views, #9004 the Commission (EC 2004) adopted a
cautious waiting approach, to finalise its reviem2D05 (EC 2006), when it decided not to mandate
standardization and to maintain a market-led oagmt to the promotion of open API, facilitated
by public financial incentives. As an example, @@mmission pointed to the MHP developments
in Italy, where more than 2 millions of MHP-intetize STB had been sold, after being publicly
subsidized®. Incidentally, EC (2006) also mentioned the manketgress of two other non-DVB

% Despite the general formulation requested by ke, provisions of NRF were first and foremost insgi— if not
specifically crafted - at the benefit of the MHPhigh was the first specification to be formally ogaized in the list of
EU official standards for ITV.

%At that time, EC (2006) argued that this success jwintly due to a virtuous and synergic publicvate mix of
factors: the public subsidies to MHP decoders,vbleintary agreement of Italian broadcasters to Mg, and the
definition of common specifications for the natibimaplementation of the MHP standard. As a countetxfal, the
Commission noticed that the same degree of sta#tef®lcoordination did not materialize in Germangr im the
Northern EU markets, despite the early market cosise
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standards — MHEG-5 and WTVME; these newer API specifications, despite beirbvesiting for
acceptance as official OS and not being supporjepublic subsidies, by 2005 managed to total
respectively 5 and 7 million units sold. This fastvery curious and interesting, once compared
with the institutional fuss devoted to MHP: thesrrhal accreditation as ETSI standards came after
spontaneous market acceptance, contrary to the MaBe. Hence, this comparison shows
effectively that not all OS are equally market-énv

Unfortunately, the early Commission (DG Informati®aciety)’s enthusiasms for the Italian
MHP experience were too hasty. In fact, the ItalBovernment’s implementation of the EU policy
for OS and MHP was highly contentious (Matteucd202010), being centred on public subsidies
and advertising support to MHP STB, but limitedtéorestrial TV - the incumbent platform. The
public measure, opposed by excluded operators, gsed¢o a complex and lengthy state aid case:
the final decision in 2007 (from DG Competition) suaegative, qualifying it as an illegal state aid,
being selective and market distortive and tailoredhe benefit of one incumbent TV operator,
Mediaset (controlled by the family of the theniltal Prime Minister).

Obviously, from a market convergence point of vi¢le distortionary public aid measure
did favoured the widespread diffusion of DTT and Rk Italy against the satellite competitor and
rival API, thanks to the ensuing economies of sealé the falling retail prices of DTT MHP STB.
However, from the point of view of the effectivesesf the underlying innovation policy for ITV,
the entire pro-MHP public campaign was a wastaxfayers money. In fact, given the premature
stages of the early MHP versions and the smallrantevity potential of the subsidized STB
(equipped with a narrowband return channel), nealway interactive services did not take off in
Italy. Consequently, Italy has acquired the rathiearre and embarrassing primacy of having the
largest share of the worldwide installed stock dfiMinteractive STB (65.8%, figure 4) and one of
the lowest rates of actual roll-out and usage &f.ITh fact, the most relevant usage of the MHP-
enabled two-way interactivity is that serving tH&TS pay-TV subscriber management system, for
which the public subsidization of MHP acted as fre@nna from heaven; meanwhile,
paradoxically, the country is plagued by insuffitiand faulty broadband supply and has one of the

lowest rates of Internet usage among OECD counioes recent assessment, Matteucci 2013).

% MHEG-5 is a language for presentation of multinaeidiformation, particularly used for ITV servicd® be useful
for broadcasting, the language has been codifipcbfffed”) as ETSI standard. WTVMI(Worldwide TV Mark-up
Language) is an XML-based content format, standaddthrough ETSI, allowing web designers to créBteservices
with minor adaptation requirements.
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Figure 4. Worldwide % shares of the installed stoclof MHP STB — End 2011
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During the last decade, despite (or, perhaps, Isecaf) this intensive institutional support, th&®IP
and licensing profiles of MHP remained uncertaine patent pool formation was very late, and the
exact terms of licensing were published only inrdaby 2007. This situation also prompted a
formal protest of the EU Commission, which wrotéetier to the DVB Chairman to express its
disappointment and concerns over the MHP projecttsbmings. Moreover, the MHP licensing
royalties were considered too high by most broadcaswhose main association (EBU) announced
in March 2008 the discontinuation of its supporiMbiP. The boycott was later reconsidered, but
by that time MHP had already missed most of itsoopmities, and did not take-off (apart from
Italy).

Face to the MHP failure (resembling in part thathaf first DVB standard for mobile TV -
DVB-H, not analysed here), the EU Commission sthdeknowledging how interoperability is
difficult to be provided not only by Governmentsjtkalso by hybrid settings such as the DVB-
ETSI tandem; basically, the latter did not manageharmonize the consortium members’
conflicting visions, incentives and agendas coniogrniTV standardization. This story also
illustrates how short even OS may fall of guarainggenteroperability and market convergence,

absent a suitable technological landscape andesligrarket incentives.
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3.5. New hybrid forms of TV

So far, we concentrated our analysis on traditionél platforms; after all, during most of the
2000’s, they managed to maintain the bulk of tlaidience ratings and advertising shares, in
aggregate, despite the growing diffusion and usatgs of the Internet. However, starting from the
late 2000’s, a clear stylised fact of the sectahesmounting audience-stealing effect derivingriro
the consumption of online TV-related content (visle®V channels, etc.), as figure 5 indirectly
demonstrates. It shows that, by the end of 2012gmficant portion of citizens has gained a first
experience with online TV content (first histograrbgside this, another significant part (second
histogram) exhibits a frequent behaviour (weeklf)oo-line TV consumption. UK is the most
representative case in EU, since 42% of the irder@d persons admits to be experienced with
online TV, while almost one quarter (23%) of thepplation watches it weekly. Other notorious
technology-minded countries like China appear tevwen heavy on-line TV viewers, with 68% and
44% of the interviewed population interested bysame phenomenon.

Indeed, broadband roll-out progresses worldwidé, ismincreasingly pervasive availability
and higher transport capacity are opening revahatip perspectives for TV convergence, based on
the usage of IP networks for content transport deldzery. This trend includes both proprietary
networks — like the IPTV - and, increasingly, theeo Internet, where OTT operators are active

service providers and have been acquiring growlvages of loyal Internet users.

Figure 5. Usage and frequency of access of TV conteover the Internet — % values; October
2012
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Indirectly, in the previous section, we detectei@\w signals of this trend commenting on the fact
that the second generation of DVB transmission dsteds, while does not offer a significant
guantum leap in inter-interoperability within thé&/Tworld (for example, it continues to require
specific duplication of electronic components toduce high-end STB capable of multiplatform
TV reception), has been specifically designed foalding a higher potential of IP capacity and
interoperability (hence convergence) with the Inégrworld, with respect to the first generation.
This is a clear sign that traditional TV operatarsl their standardization representatives felt the
competitive threat of the Internet, as wisely eaged by Owen (1999), and have started to harness
the opportunities connected to it, responding wess ways to the growing momentum of web-
related content consumption.

So far, the main threat for traditional TV playetees not seem to come from IPTV
operators (with the only exception of France, whbeelatter has achieved a high rate of diffusion,
reaching 28 of TV homes in 2011, OFCOM 2012). lct,féahe diffusion of IPTV has long been
dampened by a few shortcomings affecting its bgsinmodel: among the most important, we
include the shortage of premium content, and the&#y usage of strict proprietary and IPR-closed
business models, which do not appear conducivage the market entry of a new operator (for the
considerations spelled out in section 2.2). In filtere, however, the latter obstacle might fade
away, as soon as IPTV operators continue to devsatep hybrid business models and adopt more
interoperable types of equipment.

Rather, the main challenge to traditional TV oparaiseem to come from OTT players. In
particular, the main ones (such as Google-YouTulaeApple) since the second half of the 2000’s
have been introducing a series of initiatives digrgaa clear interest to enter the TV sector, @ith
in the form of free (advertising-funded) or pay iness models (such as VOD, pay-per-view or
subscription based). OTT typically focus on aggtegacontent and attracting audience, for sale;
this, until now, has not included the control of i@based transport infrastructure, or a content
delivery network (CDN). However, in several caskseyt have been developing new reception
devices, own or in collaboration with major CE miaaturers, to better manage their installed base
of viewers/subscribers and provide new convergimdfimedia services (beside TV content). Main
examples are the Internet-connected personal vemwder of TiVo (US), the TV box of Apple or
the game-consoles of Sony (Playstation), Microfiox) and Nintendo (Wii).

Further, major CE manufacturers have being devetppiew Internet-connected TV sets,
incorporating higher memory and computing powed faturing original interactive functions and
“smart” capabilities (such as voice or eye-baseutrot), teaming up with major content providers

or OTT players (like in the case of the softwaredgets of YouTube, Yahoo and Facebook
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embedded into the flat panel display (FPD) TV sétsG, Philips, Samsung and Sony). This has
originated a wide and expanding array of accompangieologisms like “Connected TV”, “Smart
TV” and so of° (for a recent taxonomical and classification gffQuayle 2012).

Finally, the latest technological frontier appedos be that of the “Hybrid Broadcast
Broadband TV” (or HBB TV), where the two experiesce that of the TV and the Internet,
previously offered as separated bundles of servidesre are designed and presented to the user as
a unique experience and service. Indeed, HBB TVeatly represents the most advanced frontier
of media convergence between the Internet and theFfom a technological point of view, the
development of multiple competing technical speatiions for HBB TV (both in EU and abroad,
such as HbbTV, MHP, MHEG, YouView and others) [efprefigure a trend towards accentuated
standards fragmentation and industry turmoil, nyodtie to the diversity of the existing legacy

solutions.

4. Conclusions

This chapter proposed an interdisciplinary perspeatn the growing role of technical standards
and IPR in the converging TV sector, investigating main standardization initiatives carried out
in the last twenty years, to examine any possit@ed toward media convergence or divergence,
both within the traditional TV world and in relatido previously separated ICT sectors.

In detail, we first reviewed the economic functiminstandards to achieve technological and
user-level interoperability, to uncover that stadain ICT and media markets open up a series of
technical possibilities, as well as strategic int&s, that may enable or foreclose market entry fo
rival operators, by manoeuvring interoperabilitylaonvergence.

Then, recognising that complex standards may arwveontain hundreds of IPR, we
reviewed the main stylised facts and latest trand?’R management and policy. In detail, the
current hype of open standards (OS) was assesseédha characteristics of licensing coalitions
(patent/IPR pools) were highlighted. This surveycawered several criticalities affecting OS,
FRAND terms and patent pools, associated to canthtoopholes and legal idiosyncrasies. All in
all, OS and patent pools cannot completely sterittee likelihood of anti-competitive and rent-
seeking behaviours, and pose new original impleatemt challenges. In several situations, because
of strategic manoeuvring of large IPR portfolios digkeholders during and after standardization,

initial openness and interoperability might fadeagiat the expense of smaller competitors, of the

3 Minor variations and logical subsets are also “V&#3, “Net TV”, “OTT TV”, “Catch-up TV".
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market competition and of the consumer welfare.aAesult, most of the current technological
potential for converging ICT and media markets rhigia captured for the benefit of a small group
of stakeholders, imposing suboptimal ‘captive’ cergence and stifling wider economic growth
and societal progress.

Then, moving to the empirical part of the chaptee carried out an original long-run
empirical analysis of the main standardizationiatites in the TV sector, based on the DVB and
EU experience. As a first stylised fact and driegémedia convergence, we provisionally accepted
the technological explanation initiated by Negragon(1995). Indeed, the availability of
increasingly powerful systems of digital coding arahsmission of multimedia content has market
the passage from the analogue to digital TV, iftga an era of pervasive dynamism and
convergence along its entire value chain. Moreothanks to our empirical analysis, we
appreciated that, over time, in parallel with th#udion of the Internet, there has been a second
‘reinforced’ type of technological confluence of T8fandards, with the latter joining a common
converging micro-electronic base and adopting tlennstandardized protocols of the Internet
word, such as the TCP/IP.

The in-depth analysis of the work of the DVB conison supports this view, and uncovers
other interesting regularities. The standardizaéindeavour initially worked well - especially while
dealing with the transmission layer (first genema}j but has later showed increasing signs of pain
and inadequacy when trying to address the moreiRRsive layers of the value chain - like the
stories of the CAS, EPG and API demonstrated. Iriiquéar, our analysis of the MHP case
highlighted the conflicting visions on interactif& and the diverging agendas held by the most
important DVB stakeholders; this situation, togetivth the IPR shortcomings of the late patent
pool, defeated the big efforts played by EU publbdlies toward the deployment of that open API.
At the same time, the status of microelectronicd software technologies and the potential for
interoperable interactive services were too untgpenable, during the first half of the 2000’s, the
successful introduction of truly converging typddrderactive or Internet TV, which represents a
landmark achievement in media convergence. At tammestime, the exam of the case of
transmission standards showed us that, on ovéhalltechnological potential for inter-platform
interoperability within the traditional TV world Baremained under-developed, due to adverse
incentives to interoperability and convergence hsidraditional TV stakeholders.

Instead, during the second half of the same deeatthtional factors ignited new and more
powerful convergence trends between the TV andirternet. Certainly, increasing worldwide
Internet penetration and broadband roll-outs set dtage, and put a mounting psychological

pressure on TV incumbents, prefiguring increasindience-stealing effects. This, jointly with the
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higher technological opportunities unfolding in theme period, contributed to increase the effort
towards “external” interoperability of the DVB waqrlas we detected in the case of the second
generation of DVB transmission standards. Thisdrenalso an indirect sign of the fact that
traditional TV operators acknowledged early theoming Internet’ threat (see Owen, 1999), and
have been working hard, in several domains, togeethem-selves and accommodate convergence
while exploiting their TV market incumbency. Big O perators, in turn, seem to be in a strong
position to exploit their market incumbency in trdine content market, and to transfer part of this
to the converging TV one, teaming up with other kdgyers, like CE manufactures producing
smart TV sets and other Internet-connected TV “Bbixe

Finally, the latest technological frontier of thenwergence between TV and Internet appears
to be the recent standardization efforts for thbridybroadcast broadband TV, although here the
market reality is still too fluid and unripe to artn a reliable analytical effort aimed at detecting
robust convergence or divergence trends.

All'in all, so far, despite this high technologi¢atbulence, the established media landscape
seems to maintain its main classical charactet$, traditional TV and telecoms operators striving
to keep market shares through walled garden sokutamd lobbying for stronger IPR protection,
due to the higher piracy potential of the InteriNgvertheless, we believe that this apparent market
continuity is about to end quickly, as soon asrttan and new OTT operators will find new lateral
in-roods into established TV markets: audiencedsesignal already the first traces of the next
storm, with on-line TV viewing progressing at hightes at the expenses of traditional TV

consumption.
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