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Abstract

The paper provides an overview of the digital terrestrial TV in 11 selected
EU countries with different number of TV channels available in the ter-
restrial networks. The idea is to discuss the reasons for these differences
and the parameters that affect the number of TV channels/services in
different countries. The paper discusses to what extent economic, social
and political interests, framing the analogue era, continue to influence
the organizational and institutional set-up when switching to digital TV.
From a purely technological point of view, one would expect that the
number of TV channels made available in the different countries with
given spectrum resources would vary only a little taking cross-border fre-
quency interference into consideration. In fact, there are large differences
between the various countries, which can be explained by the differences
in economic, social and political interests and a certain degree of path-
dependence in the organizational and institutional set-up in the different
countries.
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1 Introduction

The expectations regarding the switch-over from analogue to digital terrestrial
TV were high in the first decade of the millennium. The European Commission
recommended that the switch-over should be completed in EU countries by
1 January 2012, and though most EU countries followed this recommendation,
there have been a few late-comers. The general expectations were 1) higher
efficiency of digital infrastructures in utilizing the scarce spectrum resources,
enabling a radical increase in quality of TV signals and/or a radical increase
in the number of TV services on the market, 2) the possibility for interactivity
and user participation, 3) convergence and synergy between the development
of TV broadcast and Internet based services, and 4) the possibility for mobile
reception.

The realities have turned out to be an increase in the number of TV services
(channels) and an improved audio-visual quality. The other expectations have
not been fulfilled and have been by-passed by Internet developments (Tadayoni
and Henten, 2013). The potentials for interactivity have not been developed —
digital TV has stayed as a one-way mode of communications; the convergence
of broadcast and Internet has happened on the Internet with OTT services or
via managed IP services as IPTV; and, mobile broadcast reception has also
developed as an Internet based service.

Digital terrestrial TV 1is, however, still an important area of mass-
communication and will remain so for the coming decade — though to a
decreasing extent — and the aim of the paper is to analyse the experiences
of various EU countries with digital terrestrial TV. The paper provides an
overview of a detailed cross-country case study of 11 selected EU countries
with different number of TV channels available in the terrestrial networks.
The idea is to discuss the reasons for these differences and the parameters that
affect the number of TV channels/services in different countries. The focus is
here on the licensing procedure, content, prices and prerequisites to be able
to apply for a TV license. Moreover, there is information on the number of
TV licenses. The counties included in this study are the following: Austria,
Bulgaria, Cyprus, Czech Republic, France, Germany, Italy, Poland, Portugal,
Romania and Spain.

The paper illustrates that economic, social and political interests, framing
the analogue era, continue to influence the organizational and institutional
set-up when switching to digital TV. From a purely technological point of
view, one would expect that the number of TV channels made available in the
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different countries with given spectrum resources would vary only a little
taking cross-border frequency interference into consideration. In fact, there
are large differences between the various countries, which can be explained
by the differences in economic, social and political interests and a certain
degree of path-dependence in the organizational and institutional set-up in the
different countries.

The data in the paper comes from different sources: national regulatory
bodies; academic literature and newsletters from industry associations. Also,
direct contacts to the representatives of regulatory bodies in selected countries
have provided us with valuable information.

Section 2 includes a brief discussion of the important issues related to
the technology, market and regulation. Section 3 provides in tables/a figure an
overview of the case studies of the selected countries, based on the parameters
identified in Section 2. Section 4 presents the conclusion of the paper. Section 5
is references.

2 Technology, Market and Regulation

2.1 General Issues

At the beginning of the millennium, the different countries, regions and
countries should decide if they would make the transition from analogue
to digital TV as recommended by the EU and if so, what would the main
benefits be; which standards should they follow; and what were the major
challenges in this transformation. The challenges identified were complex and
were related to various aspects, including the technological, market/business
models and regulatory issues (Tadayoni and Skouby, 1999).

A major advantage of digital TV versus analogue TV was the more efficient
utilisation of the spectrum resources in digital TV compared to analogue TV.
The same spectrum band being occupied by one analogue TV channel could
be shared by several digital TV channels. The number depended on the desired
technical quality of the signal, e.g., Standard Definition TV (SDTV) or High
Definition TV (HDTV), etc. (Jaksic et al., 2014). This spectral efficiency was
the major parameter forcing the transition from analogue to digital. Apart from
this, some of the other driving forces were seen to be the possible convergence
with Internet services and the possibility for interactivity enabling end-user
participation in specific programs, time-shift, place-shift and possibility for
personalisation.
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For the satellite TV, the decision on transition from analogue to digital TV
was straight forward as spectrum is a costly resource in satellite networks and
the change to digital would obviously reduce transmission cost. Consequently,
satellite TV was one of the first TV platforms to go digital even when there
were costs at the end user side related to the replacement of the analogue set
top boxes to digital.

The digital transition in cable TV was also based mainly on the trans-
mission costs. However, there was enough spectrum in modern cable TV
network to introduce digital TV gradually without stopping the analogue
transmission. The cable TV operators therefore for some years (in Denmark
until 2016), provided simulcast analogue and digital TV. The pressure on
stopping analogue transmission came mainly from the general technical
development towards high quality digital TV content including HDTV and
also from the development of broadband, as cable TV networks became an
important infrastructure for broadband development, and to accommodate
this, more spectrum resources were needed.

With terrestrial TV, the focus of this paper, the change to digital was
a complex process including different actors with different interests and
agendas influencing the process. On the one side, the mobile industry pushed
for getting access to the valuable spectrum resources used for TV, arguing
that less spectrum was needed for TV and, therefore, there was room for
allocating part of the spectrum to mobile communication. This was actually
done by re-allocating parts of the spectrum, known as the digital dividend,
for other purposes than TV services. Some actors from the mobile indus-
try went further and argued to out-phase terrestrial TV transmission, as
satellite and cable were considered more appropriate for TV transmission,
and as broadband networks showed potentials for TV transmission in the
future.

Today even players from the broadcast industry are open to the idea
that dedicated Digital Terrestrial TV (DTT) platforms will not survive in
a 10 to 20 years’ perspective. On the other hand, the TV industry and the
institutions behind it want to keep the spectrum for further development of
digital TV and has argued that digitalisation gave new qualities that were
needed for this development (Iosifidis, 2006). The major argument for keeping
the allocated TV spectrum for digital TV has been the possibility for creating
a terrestrial multi-channel platform to and that terrestrial networks were
superior to the other networks as cable and satellite could not deliver mobility
and portability. Furthermore, the provision of local TV, and a geographic
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regionalisation of TV was easier and more cost efficient to offer in terrestrial
networks.

The majority of the literature from the beginning of the millennium
focused on the discussions raised above, including the advantages and
drawbacks of a transition to digital and the political, economic and technolog-
ical aspects of this transition (Iosifidis, 2006; Adda et al., 2005). Trinidad
et al. (2006) provided an overview of the digital TV switch-over in the
US, Europe and Japan. That paper illustrates the different strategies used
in the three regions, i.e., the fact that from the outset in the US, digital
TV was almost synonymous with HDTV, while in Europe and Japan, a
combination of SDTV and HDTV was used — in Europe in the beginning
mainly SDTV.

Kevin & Schneeberger (2015) discuss two of the aspects of access to TV
platforms, namely the must carry rules and access to free DTT services in
Europe. The statistics and the data from the report are extensively used in this

paper.

2.2 The Number of TV Services in Terrestrial Networks

Digital Terrestrial TV (DTT) in a country is organised in a number of
Multiplexes (MUXes). According to Digital UK, “A DTT multiplex is a bundle
of TV services that have been digitised, compressed and combined into a data-
stream for transmission to the consumer over a single channel. The receiver
separates each service from this compressed data-stream and turns it into a
form which can be viewed”!. The frequency bandwidth of a MUX in the UHF
band is 8 MHz. Depending on the geographical extent of a MUX, i.e., if it is
countrywide, regional or a local MUX, one or more 8 MHz TV channels are
used to compose the MUX.

How much spectrum is available for DTT in a country depends on several
technical and administrative/political parameters:

1. Spectrum allocations: The allocation of spectrum for different uses is
done by the International Telecommunication Union (ITU) at radio
frequency conferences. The national governments can influence the
allocations at these conferences but when the allocation is decided, they
must follow the decision.

"http://www.digitaluk.co.uk/operations/multiplexes
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2. Harmonisation of spectrum with neighbouring countries: The spectrum
must be planned so that the interference with the neighbouring countries
is minimised.

3. Analogue-digital switch-over: As far as there is simulcast of analogue
and digital TV, part of the spectrum is occupied by analogue TV.
The analogue-digital switch-over makes it possible to utilise the whole
spectrum allocated for TV for digital TV.

4. Single Frequency Network (SFN) versus Multi Frequency Networks
(MFN): In digital TV it is possible to use the same frequency
in the neighbouring channels without creating interference. This is
called SFN and it enables much more efficient utilisation of spectrum
resources.

5. Digital dividend: This is the part of the spectrum re-allocated for other
uses which obviously influences the amount of spectrum that can be
used for digital TV and, consequently, the number of multiplexes in
a country.

In an analysis by DiGiTAG and Analysis Mason (2014) on roadmaps for
the evolution of TV, the technology parameters are listed as: Channel
formats, transmission, encoding, On Demand (e.g. HBBTV), portability
and mobility and devices. The number of multiplexes discussed above
is related to the ‘transmission’ while ‘channel format’ and ‘encoding’
relates to the quality of the signal and the level of compression, i.e.,
whether SDTV, HDTV, UHDTY, etc. are delivered and the compression
technologies deployed, MPEG-2, MPEG-4, etc. Statistical multiplexing
is also an important parameter for how many services can be offered
in one MUX.

2.3 Framework for the Analysis of the Digital Transition
in the Case Study Countries

The digital transition has been heavily influenced by political processes.
There are a number reasons for this — the major one being that terrestrial
radio and television has always been regulated by the national govern-
ments based on political cultural concerns. Therefore, the provision of
terrestrial broadcast has been made by state owned companies or pub-
lic service and commercial companies tightly regulated by the national
governments.
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In Europe and in particular the European Union, harmonised regulation of
media has been important for its development. The major directives, first TV
without frontiers and later the AVMS directive, put specific requirement on
broadcast content. And, when it comes to DTT, the harmonised switch-over
dates at the EU level and recommendations on the use of digital dividend
spectrum have been important for the development.

In different European countries, various institutions are involved in the
regulation of broadcast. In some countries, the content issues are dealt with in
the ministry of culture whereas the spectrum locations have been dealt with by
departments under the ministry of communications. The convergence process
has influenced the institutional set-up and converged regulatory authorities
like OFCOM in the UK have been constructed.

TV resources are, as mentioned, organised in DTT multiplexes (MUXes)
and a need for a multiplex operator has emerged. Multiplex operators are
situated between the service/content providers and the end users and are in
charge of delivering the content to the end users and clearing the payment
for the commercial services. The multiplex operators are the gate keepers for
terrestrial TV and their organisation and regulation has been important for the
national governments.

In the following cases studies, we identify the DTT landscape in 11
EU countries. This includes the number of TV services; the legal basis for
media regulation in different countries and the institutions involved in this
regulation; the requirements and prerequisites for obtaining licenses for the
provision of DTT services; specific regulations of the multiplex operators and
the TV service providers; the organisational models for multiplex operators in
different countries and the relationships between the multiplex operators and
the service/content providers.

3 Country Cases

The tables and the figure below summarizes the analysis of the DTT landscape
in the 11 countries. It shows that they are at different levels of develop-
ment when it comes to the legal basis, licensing conditions, number of
multiplexes, number of TV services available in the terrestrial networks,
etc. The data for Table 2 and Figure 1 are mainly from the MAVISE
database?.

*http://mavise.obs.coe.int/



72 R. Tadayoni et al.

-10)e10do

XNIA U} m JuswaaiSe Jord
B 9ARY JSNUI JOJSBOPROIq Y}
‘asuoo1] oy 1oy Jurkjdde uoyp
AL 1dug

9014108 1,1, Aed e sorerado
os[e SYO ‘€10g [Hdy 2durg
(%0v)

HquD uaSe[ueopuas INdIPAA
oy} pue (%09) YO I9Isedopeoiq
oriqnd Aq paumo St yorym
‘SYO Auedwod sonrwisuen

oy} £q pajerado st 901AISS

pred

9q Isnuwr IoA0-uIm) Jo afeiuaorad
Kreaok & Inq ‘osudoI] JOJ S93J ON
‘Auoyine A10je[n3al

O} M PI[Y 9q ISt

SOOTAIOS UOTSTAD[} QJI[[IELS

10 (UOTSTAQ[Q) [BLISALID) Q[IqOW
SuIpn[ouT) SIITAIS UOISIAJ[Q)
rensarrd) Surpraoid J0J asuadI]
e pajuess Suroq 1oy suoneorddy
BIISNY

UT OpBW I8 JJTAIIS BIPAUI
[eNSIA-OIpNE JY} UO SUOISIOAP
[eLIOIIPR QY) PUB BINSNY

ur ST 90hJo peay S J1 eINsny

Ul PaySI[qe)IS? 2q 0) PAWP

ST 19p1A0Id QOTAISS BIPAW Y
*9suao1] © saxmbar

BINSNY UI PIYSI[qe)Sd ST pue
UOTSTAQ[Q} SJI[[1ES IO UOTISIAJ[S)
[E11ISOIId) S[IqOW PUE [BLI)SAIIS)

"(19V 290)

uonerodio) Junseopeolg
UBLIISNY 9Y} UO 10V [BISPI]
(O-ANV — PV

SQOIAIOG BIPAJA [ENSIAOIPNY)
SOOIAISS BIPIJA [BNSIAOIPNY UO

Vid LL( 991] [RUONBU S BLISNY sapiaoid oym uosiad Auy | 10V [BISP3Y] 10V BLISNYWWOY 9 | ®ewsny
L1a SQOIATOS suonIpuo)) SUISUAdI| LI Jo |seo1A1es | Anuno)
10J AL pue 10je10dO XNIN uone[n3ay 10J siseq (3o L1d
S[OPOIN Qa1
SNUIARY IXNON
JOON

SONSSI [oPOWI 9NUAAI pue [euonesIuesIo ‘A10je[ngar “XNIA Jo JoqunN T d[qeL




Allocation of Resources 73

Digital Terrestrial TV:

(panunuoy))
PaS11qo pue pamoy[e 2q ‘spouueyd deard 103 xodnnu
[[TM JI0M)U [RIDISUWILIOD AY) JO 9} UO S[oUUEBYD JO JdqUINU MeT uonels sunseodpeorg
Ioyerado ay) ATuQ ‘(uomernSoy Q) uo 1Ty [eS9 10U ST AT, UOISTAQ[Q], pUe OIpey oY ],
901JJ0 SO PUE UOTBIIUNWIWOD) 'souo Ajnn orqnd '600¢ WOIJ UOISIAJQ],
JTUOIOIH JO IUOISSTWIWO))) og1oads A10A 1doox2 SAJIATAS [eISALIY, [eNS I JO SYIOMIAN
MdDAD 9y £q peprodp SUOTJEOTUNITIOD JTUOI}OJ[ SurSuUQdIT J0J JTOMOWERI]
SJIOMAUIBIJ B UT JOS SWIQ) pue | I1oyjo dO[oAdp 0} pamof[e 3q jou uone[n3ay pue Ad10d Y],
S10BNUOD [B103dSs U0 ‘s[ouuByd 1w pue siojexado geand ym ‘s1op1aoxd
(o1peI pUR) A I, POSUDI] [[€ JO uonnaduwos proae jsnu ‘ATuo QOTAIOS BIPAW SASUII]
Teusis oy} A11ed 03 uoneSIqo oy} SIOIAIAS [eNSIA-OIpNE A11ed syueId (VIND) Auoyny
V14 QAR [[1M YIoMmIau earid oy, 14 193sBOpROIq d1[qnd ay ], uoIsIAQ[oIpey snidA) oy, snid£D
"UOT)BUTULIY) PUE JUSWPUIWER
‘uorsiaradng “sasuaoI|
Jo Sunueid 10J INpadoid
‘suoIsIAoId [eIoUQD) :pASI|
aIe sopIN QI * sIojerado
AL pue o1pe1 Jo Sursuoory,
10J suorstaoxd oy sojels
srouueyd djeArid U9} SaLIIRd eueS[ng Jo me UOISIAQ[R],
avd ensig STANN (g pue pue orpey ur 9 adey)
(s[euueyo ) 19)seopeoiq orqnd *SANIATIOR
) sorred (VA [eNSIQ (] | UOISIAQ[Q) pUE OIpEI J0J SASUDI|
:soxodnnuw uruuna sarueduwod PIoYy [reys siojerado uoIsIAd[a} eue3ng
Vid oM} AJUaLIND Ik AIAY ], | pue oIpel d1qnd 29 [BIOIOWWO)) JO M®T UOISIAQ[Q) PUB OIpeY euedng

panunuo) | AqEL




74 R. Tadayoni et al.

V14

parerado st xopdnnw yunoj ayJ,
“(110z ur HAD dnorn [Endiq
[09ZD) 9Y) JOA0 J0O0) OyM)
QoBYIUNWONOIPRY 3D Aq
pajerado are soxordnnu o1y,
‘uonerado ur

soxardnnuw 1,1, Inoj a1e a1ayJ,

:pajels
are saysmbaiaxd Suimorjog

y) ‘Sunseopeoiq jo uonerado
10} 9sua21] ® 3unuels 1oJ
s3urpaaooid ayj ur uonedronred
10J sayisbaraid oy Jursueor]
I0J samnpadoid uo [enueur ay) uy

.$10€ 19110 0} SJUSWIPUSWE

uo pue Sunseopeolq

UOISIAQ[J) pue OIpeYy,

uo ()] (g UI dWI) ISe| popuswe)
100T Woly 1¢T "ou 10V

orqndey
[oaz)

"K)o100S UOTIRILIO)UT
pUB SUOTJEITUNTITIOD ITUOI}O
30q JO SIS I9JJO 0)

‘suone)s orpel snidAD

® Jo uonerado pue uone[eIsul
JUAUIYST[QRISA Y} JOJ ASUDI]
B QUTWEXD 0} — ¢G'8 YN @
[ouueyd

AL Yde3 I0J — 0¥’ IS dNd ®
:Suimorroj

) 918 SOSUIDI| JBIA-0UO
Krerodwo) oy 10J seoud ay ],
‘S[ouUBYD JSeOpROIq

AL 0¥ 01 dn 3soy ueo Koy
‘(103e10dO X NIA) T9IST[OA WOIJ
UONBWIOUI 0} SUIPIOdIL INq

LLd

10J
S[OPOIN
ANUIAIY

SOOIAIDS
AL pue 101e1od0 XNIN

suonIpuo)) SUISUAII]

L1djo
uonen3oy Joj siseq e

SOOTAIOS
LLd
Q01
/XON
JOON

Anuno)

panunuo) | AqEL




Allocation of Resources 75

Digital Terrestrial TV:

(ponunyuo))

"UOISSTWISUL)

103 soxa[dnnu 4 oY) usam)aq
900U A[o21) UBD SISUDI]
IPIM-UOTIEU JTM S[QUURYD Y],
‘uonerado

ur os[e a1e saxo[dnnu [euoigal
IO[[EWS QWS (S[ouueyd

[200] QWIOS puUE S[QUULYD
JuowIurelIAUS 9jeatid Surkied)
‘o1's Sunseopeorq eI £q

pazuoyine “orqnday] yooz)

9y} ur aAaneyuasadar sy1 jutodde
03 pagiqo st ‘orqndoy

[09Z)) 9Y) UT 90UIPISAT
juouewrad 10 jusuodwod
[euOneZIUESIO UR JOU SBY OUM
‘uos1ad uSra1oj e st g ydeiSered
ur pauonuow uosrad e JT '€
“JUSUIORUD

€391 [eroads £q orjqnday yoez)H
Q) ur ssoursnq 1oy pajerndns
SUOTIPUOD I} S}OAW PUE ‘S)or
e391 waograd 03 9ousyodwos
[InJ Sey 9y Jey) SI uorjensigal
10 9SUQDI| & pajueI3 s1 uosiad
[erjeu e Jey) AIsmboraig ‘g
"SQIBYS PIqLIOSUT

aIe SoIRyS SIY JeY) ST ASUADI|

e Sunueis 1o0j uonduwnsaid
‘Kuedwod yoois-jurof e

Jo woj 1839 e sey uosiad [e3o[
® JI ‘Jusujorud (839 [eroads Aq
oriqnday yo9z) Yy ur ssauIsnq
I0J parerndns suonIpuOd

Ay} $)99W Y Jey) ST UoTensISax
10 9SUQDI] & pajueI3 st uosiod
[e39] & Je 9yIsInbarald °|

panunuon | 9qeL




76  R. Tadayoni et al.

‘IAH DAL Tl [N ‘TIN

‘oM ‘LT A ‘HIMD ‘8 d ‘AL WAL
91911 ‘AH 9N ‘AH 14L 9N
‘14L) sjeuueyds Aeaud g pue
‘(dOT “1eu9S d1qnd ‘dH MY
QY ‘QH T Qouel ‘O doueIf
‘G dourlIq ‘4 OURL] wm dueL]

7 @ouel) s[ouueyd orqnd

u9) Ay} A11ed 9say [, ‘seruedwod

‘pajedo[e
9q Aew Je]) serouanbaiy oYy
pue ‘auoz oryder3093 jueas[ar
9y uikyroads ‘ySD oy

Aq paystqnd st (saxmepipued
g [odde) s1opua) 10j ROV B
:5931)s 9AIS$2001S JO dn opew
$s9001d & 3uImo[[0] ‘S[ouueyd

s[ouueyo
UOTSTAQ[Q) ‘[BOO] PUE [EUONEU
‘@yeArid 0) sasueo1] Surpieme

AL Aed JuIoIp Aq uni saxardnnw UOISTAQ[Q} ‘[00] PUE [EUONIEU Jo a31eyd ur sI ([ons1AoIpny |
» V11 JyS10 JO 210} B IR 210y, | ‘@eArid 0) popIEME QIe SASUAdI| op matrpdng [1esU0D) VSD 8 QoueI]
‘[eIouas ur Sunseopeoiq
AL TBINSA1I0) J0J SASUDI]
JO Ioquunu 9y} UO JIWI] ON
“BUOINY]
[99zD) 000"06 ST 29 1uasaxd oy,
-o11qnday] yo9z)) 9y} Ul ASUII|
© Surure)qo 1oy (99 [enuue
ou) 93] JJO-aUO © ST I,
1OV SIY) AQ pouIoA03
SITeJJe AU} Ul WIY J0J Jor 0)
L1a SQIIAIRS suonipuo)) JuIsuadI| L1d |seo1a1es | Anuno)
10§ AL pue 10je1od0 XNIN Jo uone[n3ay 10 siseq (85 LLa
S[OPOIN Qa1
QNUAAYY JXON
JOON

penunuoy) 1 3[qeL,




Allocation of Resources 17

Digital Terrestrial TV:

(ponunyuo))

sfouueyd 1A
Aed § pPUB SIITAIAS [BIO] Q4 AIe

219y} ‘uonippe uf (17 [Suueyd
Aed 10U110] Y} ¢ ()7 9OUIS pur)
(g7 o1ownN ‘9312AN099J DINY

‘1019 ‘¢ 2dnbg .7 ‘6T ALYy

)M S[oUUERYD 0) pajueId

u29q os[e aAey sarouanbaiy
LLJ asn 03 sjy3ur Ayong

* LLd Jo yuswdoroaap pider e
93eIN0oUR 0) puE AOUAIPNE PIM
© 320w 0 AToYI[ S991AIaS op1aold
0] Paau Yy, IIPISUOD O} OS[.
SI'VSD QY “SuIsuddI| LI Ul
‘uonnaduod 2a1y

Jo uonealasaid pue ‘siojerodo
JO uoneOYISIOAIP Ay ‘wstjenyd
Surpren3ojes o) predox

g ¢ orgqnd ayj 103 309foxd
[oro JO 1SAIUI A}, JUNOOI.
0juI Ak} ISNUW 'S Y} “BId
angoreue Jurpadcaxd oy ul se
‘ss0001d SursuadI] [BNSIP Ay} U]
‘SIRAA UQ)

0} dn 10} 9SUQDT] © SANSST VS
) “(UOTIUSAUOD) JUSWAITe
[e39[ & Jo axmyeusts uodn o
"UOT)OJ[AS

Y soyew Apuanbasqns

pue ‘orqnd ur woyy s1eay
‘(se)epIpuRd) SI919pUd) paylenb
Jo sty e dn smeip ySD 2yl
‘wrdy oy Jo uoneardxe uodn *q

panunuon | 9qeL




78 R. Tadayoni et al.

V14

‘s[ouueyo

JNRWAY) PUe ISI[RISUIT

6 Sey 7 Jeiseopeolg

9OIAIRS JI[qng [BUONRU dY [,
S[ouueyd [euoISaI

9 pUE S[oUUBYD [BUONBU 4] SBY
uoneoqe[[0d YV d1qnd oy,

(818 uonnmsuod
y)) uorssardxa
Jo wopaa1y jo 1y3u
[eluaUEpUN] 9} PAIL[OTA
sey jou saoyjo orqnd
ul 9AI3S 0} AJI[Iqe AY) Sey e
quojodwod A[[e39[ st e

(1) B0TE AISY)
ey} uosiad [e39] e 10 uosiad

© 0] UQAIS pansst 9q A[uo Aeuwr
JSEOpROIQ 0) UOHRZLIOYINE Uy

) £q paproap ST SAje)s [euoI3ar
) ur uorssiwsuery 10j Ajroeded
0 85920V *((7) 16§ MSY)
S9JB)S [RUOISAT 9} JO SIQ)STUTW
owd ay3 AqQ A[snowrtueun
POpPIOAP ST UOISSTWISURT)
[euoneu 103 Ky1oeded 03 $$200Y
(11§ AISY) uorssTwsuen
(1opugT) TeuoISal 10J pue
UOISSTWSUE) (Sapung) [euoneu
) J0J :WIAISAS PAIAT)-0M)

' uI paziuedio s1 Sunseopeorg

Auewan

Js91u00 A1neaq,

) UO paseq uaaq aAey L1
93IJ IOAO JSBOPROIQ 0) SASUDI]
pRErEI108

[eIoUS Q) UI SYSB) 95}
ystdwoosoe 0] papasu s90IN0SAT
JU) dARY 0) WIAY) MO[[e O}
([euuey) A1ejudWweIied ay) pue
‘HIYV ‘@ouel] e[ op INALIJIXd
[ONSTAOIPNY ‘SUOISIAD[D,
90URI) SUOISSIU 9JTAIAS do1jqnd

LLd

10J
S[9PON
ANUAAIY

SOOIAIDS
AL pue 10je10d0 XNIN

suonipuo)) JuIsuddI]

L1d
Jo uone[n3ay 10j siseq [e39]

SQOIAISS
LLd
Qa1
/XON
JooN

Anuno)

penunuoy) 1 3[qelL,




Allocation of Resources 79

Digital Terrestrial TV:

(ponutuo))

*K)21008 JO SpPI2u JNRIdSOWP
9} 9AIAS PINOYS JSBIPLOIq
juapuadapur Jey) s1 BapI OIseq
9y, ‘(ea0qe “Jo) syuaurarinbar
JO IoquInu © Inq ‘AueuIIon

Ul AL V1A Isedpeolq o}

9suQI] J0J JuowAed ou ST 1Y,

K)1ATIOR JSBOpEOIq
pasodoid oy ur pamor[oj
puE 0} paIoype aq [[Im
S9N [B39] JUBAJ[AI AY)
jey) QoueInsse sopiaoid e
‘parndasoad
9q Ued pue BAIY
orwouody ueadnyg ay) uo
Anunoo K101eUFIS I9yjOUR
1o uotu() ueadoing
A1) JO JBIS JOqUIAW
I9y)0 Aue ‘Aueurian
Jo o11qnday [eIopoq oy ul
JUIPISAI IO PAYSI[EIS ST @
‘uorneroosse
ue se pauueq sIjou e

‘(NTV) senuoyiny

BIPIA JO UOTIBIOOSS Y

Y “eoyjo JuawaSeuew Jurof

® UI pastuesIo aIe senuoyne
Teuor3ar oy, (1) 168

AISY) (U eISUBIIPAWSIPURT])
sanIoyINe

BIpoW [BUOIZAI 9AT}OadSax

panunuo) | AqEL




80 R. Tadayoni et al.

*Ais10A1p pue wsieinyd
owoid 0) s19)sEOpPROIq
UOISTAQ[} [BI0] JOJ PIATISAI
Qe soxa[dnnur uoISIA[Q)
J[qe[IBAR JO PIIY)-2UO pUL
S[ouueyd A I, [eUOISAI puE [8d0]
[e11SAIId) JO JoquInu d3Ie] B SI
Jo3JeW [BNSIA-OIPNE UBI[R)] oY)
JO OTISTIO)ORIBYD QATIOUTISIP Y
‘soxordninu g1

Jo [210) ® 95euew Jey) siojerado
XA X18 pue (Aep rey
PO[[OTNU0I-I)BIS PUL JISEIPIIN
AQ pouMO SI9MO], [H) 95810400

syprom ueadoing jo uonowoxd
9U) 0) pPaje[aI AJe ASAY],
‘S[ouUERYD Y) J0J sjuawrarinbar
uononpoid oyroads are a1y,
‘UOISIAQ[Q, JONUOIJsuRI],

uo uonuaAuo)) ueadoinyg
Jo Ky1ed © wolj 10 918)S JoquUOW
' U WOIJ ISUI| & ALY
PINOYS SI2)SBOPLOIq UTI2I0
‘Anunod

QU) UI PISUDI] 2q 0} S[QUUBYD
10y yuawaanbar ou st a1y [,
Arer] s

JUQWIRIFE UONIUI0IAI [enjnW
e M Ing VA 941 apIsino

JO (VHH) BaIY OTWIOU0dq
ueadoing 2y} ur paysIqessd
a1e jey) s1opraoid SINAY

‘INODDYV £q pauyap soni

o) 01 SuIpIoode Junseopeoiq
[B11S9119) [e)ISIp O pIegal

)M suonjestoyine Surpreme
JIoy Ayoyine juajedwod oy

ST Juewrdo[eAd(] JTWOU0DH JO
Ansturpy oy, ‘A[el] uf 1seopeoiq
Jo uone[ngal jo e3reyos ur st

AL Aeg [eUOTIRU JIM SYIOMIOU JOMO) /sI0)seOpEROIq Aq pauTe}qo 9q (TUOTZEOTUNIOD J[[oU JTZUueIes
2 VIid 3unseopeoiq om) aIe 1Y J, ued uonesLoyine painbar oy, 91 1ad BILIOINY) INODDOV 61 A1)
L1a SQOTAIAS suonIpuo)) SuIsuadry 11 |[seorares | Anuno)
10} AL pue 101e10dO XNIN Jo uone[n3ay J10j siseq (B3] L1da
S[OPOIN 91
QNUOARY IXNON
JO ON

panunuo) | AqEL




Allocation of Resources 81

Digital Terrestrial TV:

(ponutuo))

AL £Led
2 VId

‘soxodnnuu

95U} UT PANTWSURI} AIB SIITAIIS
9SOYM SIQ)SBOPROIq IO ST
sarouanbaly Jo uoneAIasaI Y],

"8XNIN (S10C 1deS)

M3U 9Y) JO pUe (S19)SEOPROIq
YN sjuoudaISe oy)

Jo s1seq oy uo) EXNIN-TXNIN
Jo 103e10dO [BOTUYD9)

pue YI0M)dU I, [ [eUOnEU

AU} JO IQUMO I} SI [IWH

d1L Auedwod paseq-moyery] oYL,

‘s100npoid Juapuadopur

Aq paonpoid syrom ueadoing
J10j uin) uoisstwsuer) A[191renb
1124} JO 95()] ISBI I8 dAIISAI
[[eYS SI0}SEOPLROIq UOTSTAJ[)
jey 9yerndns sopni ay) IoyIng

"ystod ur peonpoid

A[reuiduo sowwe3ord 103 owrny
uorsstwsuen A[xa)renb 1oy jo
9 €€ 1SBAT I8 9ATSAI 0} paST[qo
I SI9)SBOPLROIq UOISIAD[)
‘SO[NI 253 0] SUIPIOIIY "(BGT
‘11y) syuawarmbar uononpoxd
pue (1 1y) onsmsur| dyroads
suonuau }oy Sunsespeord Ay,

10V Sunseopeolg ay) 03 saueyd
JuedYTUSIS PauTEIuod OS[e YoTyMm
UOTSTAQ[Q) [B)SIP [BLNSALIO)

Jo uononNponur Ay} Uo 10y

Q) pejorUR JUSWERIIRd YSI[Oq
*9SUI] YsI[od ® 21nbax

LLd Uo ISedpeoIq S[auueyd [y
(LR [ouno)y

[euoneN oY) £q popreme

AIe SASUAJI] Sunseopeorg

pue[od

"99J
JNOYIIM PISSIVOL Aq UBD YOIYM
‘S[PUUBYD AL VI I8 0] Wyl
JO N0 SIOMISU A T, [eUOTIRU )
u[ S[oUURYD A, 9¢] I8 1oy [,

‘SNOD/60/99

uone[n3ar NODOV £q

[re3ap ur pojuswa[dur pue apo)
SINAYV UBI[EI] ) JO {f MY Aq
paugap are sejon() “(s[pUUBYD
OTJEWIAY) JOJ QWIT} UOTISSTUISULT)
JO 95 ¢ pue s[ouueyd JSI[eIU3
10J own} Surwwreisord Jo

9, 1) uotssaidxa [eurduio uerel
Jo syrom oryderSojewaurd

pue (ejonb jusumsoAur

%01) SSHom juapuadopur
‘(Surwres3oid Jo 9,06)

panunuo) T AqEL




82 R. Tadayoni et al.

(STOT T 32 "@ UIAY) T10T
MO Puo 3yl e pappe Sem A TV
[euueyd Areyuowrerpred oy,
*S[oUURYD [RUOIZAI SNOWOUOINE
om) pue (DIS pue JAL ‘T

.@:m :WHNC m—DECNSO —dmbmotou
MNCOUME .:.—Om Oﬂu moﬁhmo 1
'600C

[udy ur payouney A[[eroy;o
Sem QO1AIS AU} pue ‘xo[dnniy
118-0)-991) 9} 10J 9SUAII|

Y} pIpIEME SBA (WOIJ[I,

JSNUW J9SUDI] AY) PUL SIoM)ou
UOISSTWSURI) [BLSALID) [RIISIP
9} 0] SSOOJE AT} AINIAS JOU SAOP
UoNeZLIOYINE U. YONs ‘TOAIMOYH
‘SpIepue)s JIou0dd

pue [euorssajord SuruIoouod
sjuowaInbar wnwirurw

ure1rod 3ur[yny yueordde
KI9A9 0} pojuei3 ST (9SuadI|

® Uey) Joyjel) UoneZLIoOYIne uy
*sso001d Suriapuo) e ur 1red oye)
0) 9ARY J0SUO[ OU SId)SEIpROIg
“dn-aury oy esodwod yorym
S[ouURYD A SUTOJ[S pue
Koeded oy) Jursn ur Aema9|
qwos sAofua oym iojerado
yromjauyxardnnur e £q ojoym
e se pageuew St Ajoeded oY)
00C 30 BV

UOT)EOTUNUITIO)) JTUONIA[H Y}
s pajuawerdwod ‘£ 00z Jo 10e
UOISTAQ[Q) AU} UT UAISAI0J Sem

BIPOIN oY) 10J Ayzoyiny
K1018[n0Y 9son3niiod

A} ST AJTATIOR YONS 10
Koyine K103e[n3ar urew ayJ,

‘(popuauIe Se ¢ SIaTUOIJ INOYIIM

UOISIAQ[RL, — DHH/TSS/68
aAnoan Sunuswapdwr

“AInf 0€ Jo L00T/LT

meT) K)IAT)OR UOISIAD[A) JO
ISIOIOXA PUE SSIIIB A} SUIIAOS
[OTYM ‘JOV UOTSIAQ[I], oY) UO
paseq ST 3unseopeoIq UOISIA[)
uo ylomourery [eS9 oy,
"(INODVNYV)

S903BOTUNWO)) P [BUOIOEN
9pEpLIOINY 3y} pue (BIPSN

Q) 10} AIuy A1038[N39Y)

O¥H BIPIN Y3 10§ Kropny
K1018[n39Y 9son3niiod

o) :sa1poq A1oje[n3ax

JUQISHJIP oM} £q pare[n3ax

VAR [eSmuod) segdeorunwio)) I ampaooxd Fursuadl] o1seq AU, |  SIISBOPLOIq AL 9yl [eSniIod uf I | reS8miog
L1d SOOIAIRS SuoOnIPUO)) SUISUAIIT L1 |[seo1ales | Anuno)
10§ AL pue toreradO XNIA Jo uonen3ay 10y siseq [eSoT LLd
S[OPOIA Qa1
NUAAIY XN
JooN

panunuon | 9qeL




Allocation of Resources 83

Digital Terrestrial TV:

(panunuoy))
[e11}SO1I9) JeUOT)EU ‘SOABM OT)OUSBUI-01)I[0 "UOT)BITUNUWILIOY) [ENSIAOIPNY
AJuo oy} soSeuBW UL SUMO |  [BLIISILIA) JO SUBOW AQ SIOIAIIS U0 MET [BIQUID) ‘YoIBJN
oym ‘10jeredo aImjonseryur [ensiaorpne apraoid o) I9pIo 1€ JO ‘010T/L meT st uredg ur
SUOTJEOTUNUITIOD[S) ur meT ystuedg [ensIaoIpny | SOOIAIOS BIPAW [ENSIAOIPNE YIIm
V1d ystueds oy ST SLINALIY J0 7z 3[onIe 0} SuIp10ddy S[EOP YIIYM UOTR[SISI[ Ay, uredg
“200°020°1 "BIUBWIOY UI UOISSIWSURIAI 10 soxordnnjy Surugisse pue
MNA 10j ‘soxodnnw uorezuoyine 193 pue [10UN0) | $90In0sar Aousnbaiy Surziue3io
J[qe[IBAR QOIY) YIIM PIpIEME | [eNSIAOIPNY [RUOTIEN] I 10)SISoI Jo aSxeyd ut ST WOINV
Suraq ‘TouuIm UOT)OR SE YNS Y} JSnW INQq ISUIDI| PAU },UOP pue s[ouueyd A T, JO SuIsuaory
pareuSIsop INODNYV ‘eunf uf Aoy Anunods ueadoing 1ayoue | o a81eyd ul St DVN "(INODNYV)
"a8e10A00 ur osuaoI] & sey Auedwod | SUOIBOIUNWIWIO) UT UOTJR[NSY
[euonjeu Yyim prepuels 7 1-GAQ AL ® JT 'SOsuadI[ Jo Joquinu pue JuoweSeuRA 10]
QU ur sax[dn [N UOISTAJ[) | Q) UO JIWI[ OU ST AIY], "dSUII| Kuoyny [euoneN s (g pue
[etnsorxd) 1ensip ¢ sened © 108 Aoy [opowr ssauIsnq (DVN) [1ouno)) rensiAopny
PISAIAIUI AY) O3 J[qE[TeA® punos e Suraey Surpnjout TeuoneN 9yJ, (] :suonmusur
opew a1npadoid Sursuaor] ‘me[ ) 01 syuuIIInbar om] AQ paje[n3al SI BIUBWIOY
V1d Ay ‘1T YOTeJA UT pajenu] ay sTyny Auedwoo e J ur joxIew Sunseopeoiq ayJ, BIURWOY
‘(S10T

839 UIAdY]) (L.d) WOIR[RL,
[e3nuod yim pajeno3au

st [eSmyiod ut xo[dnm LLA
A} 0] SSOOE “QOUSY "PAINQLISIP
9q pue $sa29¢ 123 03 J038I2dO
xodnnw ay} ym ojeno3ou

penunuoy) 1 3[qelL,




84 R. Tadayoni et al.

*SIOP[OYaYe)Ss JUBAS[I 1M 1OBIUOD 1IIIP Pue (£107) ‘T8 12 BSNOS ‘VIdH {1107 AL 1817 {(ST107) 19810qaauyds 29 UIADY] :204110§

*S19)SBOPLOIq UOISIAQ[)
reuoneu ystuedg o3 sfeudis [ 1
JO (sowoy SIOMIIA 0) SUOTIE)S
Sunseopeoiq [eLsaLId) oY)
WOIJ) SAOTAISS UONNQLISIP pue
(suore)s Funseopeolq [eLI)SALId)
Y} 0] SAOYJO I2)SLOPROIq
UOTSTAQ[Q} AU} WOIJ) SIOTAIOS
j10dsuen jo 1opiaoid Ajuo

oy st ‘ureds ur speuSis LA

Jo Sumseopeoiq oy} I0J SjToM)U

*J1 Sursn Joj junowre

[enuue ue Aed 03 padijqo are
wnnoads oy} asn oym SIIPIAOI]
[eNSIAOIPNY ‘SSO[AYIIAIN
‘uoneoynou Joud oy oyewr

0) 10U 9SUDI] B 13 0] Joyiou
1502 oy1oads © 195 10U S0P
meT ystuedg [ens1aopny ayJ,
*)IATIOR 9U) JO JUSUIDOUWOD
03 Joud Ayuroyine

[ens1ao1pne jusjedwod oy}

0 UONEDIUNWWIOD [BIOYJO Uk
oyew [reys isnl A9 ‘wnnoads
oY) osn jJou op s1opraoid

UQYM JBY} JUNOIJE OJUL

oe1 0] Sey I ‘SpIe3ar sIy) 1y
‘Surnropud) aannadwod

Jo sueaw Aq Ajoyine
[enstaorpne juajedwod oyl

Aq Sursuoory Jorid parmbar s1 31

‘wsLnog, pue A31ouy ‘Ansnpuj
Jo AnsturAr oy (11 pue (DQJAND
I9)jeuraray) uonnedwo)) pue
SIONIRJA J0J AJLIOUINY [UOTIeN
ystuedg oy, (1 :suonnmnsu] om)
uoamiaeq Afurewt soouajodwod
[ens1aorpny oy sids me STy

LLd

10J
S[9POIN
ANUIAY

SQOIAIS
AL pue 1o1erodO XNIN

suonIpuo)) Sursuadry

LLd
Jo uone[n3ay I0j siseq 39

SOOIAIAS
LLd
Q214
/XON
JooN

Anuno)

panunuo) T AqeL




Digital Terrestrial TV: Allocation of Resources 85

Table 2 Number of FTA and Pay TV
Country FTATV PayTV

AT 14 6
BG 9 3
CY 10 0
(674 32 0
FR 31 10
DE 15 4
IT 104 32
PL 17 3
PT 6 0
RO 12 0
ES 24 1

Source: MAVISE database.
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Figure1 FTA and Pay TV

Source: MAVISE database.

4 Conclusion

As seen in the different country cases, the frequency spectrum for digital
terrestrial TV is assigned to one or more MUX operators in a country, and
TV providers obtain licenses or authorisation from the government appointed
authorities, and in some cases the license holders further negotiate with the
MUX operators to be included in a specific MUX. The conditions for obtaining
license/authorisation and negotiation with MUX operators differ from country
to country.
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The major limiting factor for the number of TV services in the terrestrial
platforms is obviously the amount of spectrum assigned, i.e., the number of
MUXes that are planned in a country. This number is very different across
Europe as illustrated in the case studies presented in the paper with the Italy
as one extreme case having 100+ FTA TV services and some pay services in
the terrestrial platform, and Portugal as another having only 6 FTA channels
in the terrestrial platform.

In a number of countries, there are no fees for getting a license for TV
provision, and in some countries like Cypress and Romania, specific fees
must be paid for each TV broadcast channel or the fees can be based on the
annual turnover like in Austria. In the countries with no fee, there can be some
administration cost to the authorities and cost to the MUX operator. In other
countries like Portugal, there is no need for a license, and an authorisation is
granted for the applicants fulfilling minimum requirements.

Austria, France and Spain have assigned 6 to 8 MUXes in the DTT. These
countries are comparable with many other European countries like Denmark,
Sweden, the UK, etc. It seems that in these countries the assignment follows the
international allocations for TV and the difference in numbers can be explained
by the coordination/harmonisation with neighbouring countries and the choice
of quality, i.e., HDTV, SDTYV, etc. Even though the numbers of MUXes and by
that the number of TV channels are similar in these countries, the organisation
of MUX operators and the collaboration between the TV content providers
and MUX operators, and the number of commercial and FTA TV channels
can be different.

A group of countries including the Czech Republic, Germany and Poland
with 4 MUXes seem to underutilise the allocated spectrum but still they
have created multi-channel TV provision in terrestrial platform. Looking at
the viewing behaviour of mainstream consumers, where the majority view
a handful TV channels (mainly national TV channels), the DTT platform is
capable of competing with other multi-channel platforms like satellite and
cable TV.

Romania, Cypress, Bulgaria and Portugal are the countries performing
poorest in the assignment of MUXes. In particular Portugal has assigned
resources far below what is possible in the framework of international
allocation of spectrum for TV. The reason for this is definitely not technical
and is mainly due to historical, structural and political factors.

Italy is the other extreme with 19 MUXes. The explanation can be seen
in, that in Italy a number of regional and local MUXes has been assigned.
This decision has roots in the Italian TV landscape/structure and the viewing
behaviour of the consumers.
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We have in this study seen that in some of the elven case countries (like
many other counties) the assignment of spectrum for digital terrestrial TV
does not follow the international allocations, and many countries underutilise
the resources. The technology and technical assignment mechanism does not
vary much between the countries. There are some harmonisation issues for
countries with many neighbouring countries and some issues related to the
extent to which single frequency or multi frequency networks are possible or
desirable in a specific country. Other technical parameters like the choice of
coding standard or quality levels (HDTV or SDTV) also have some influence,
and they are decided by the governments and market players. Leading to
the conclusion that it is not technical limitations, but cultural, political,
institutional and economic factors with a clear element of path-dependence
that explain the differences — as it is very clear when comparing the situation
in Italy and Portugal.
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