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Abstract:

Many state-owned broadcasters around Africa ardfadgth challenges of competition
on the one hand, and transition to being propexblip service broadcasters (PSBs) on
the other. But parallel to all this are dramatige&lepments with respect to digitisation
(and convergence), which affect all broadcast maddespecially including state-owned
broadcasters. There are major issues here — fremattional environments with regard to
policy, law and regulation, to institutional issiegompassing technical, content, etc.
South Africa has wrestled with some of these comjdsues, and yet there is still much
to be done notwithstanding the pressures imposedeb®010 Soccer World Cup to be
staged in the country. It is presumed that mosicAfr countries are coming to grips with
the issues much more slowly. A review of the isgeggsals many issues that require
further research.

1. Introduction

Digitisation in regard to broadcasting is oftenueed to the question of transmission
methods, to which sometimes is added the issugeafeiception devices. These two
elements are critical — and they are also somedikfihct. A migration to digital TV
broadcast transmission is not the same thing asutiences migrating to actually view
digitally — for a long time, many will still be wetting an analogue conversion.
Broadcasting in digital and viewing or even listenin digital are different matters.
Migration of broadcasting may occur over five years — while migrationreteption over
10 to 15.

Going beyond these two realms of digitisation, heaveone also needs to look at the
entire chain of broadcasting, starting with preduarction and going through to the actual
use of the content by the receiver. A digital sraiiter network, even if there are
receiving devices, is worthless if there are n@ises to be broadcast. Thus, South
Africa’s Independent Communications Authority (lapsotes how digitisation impacts
on three broad components of the broadcast valai@:otontent provision; signal
distribution; and reception.

In addition, it is necessary to also see digitabldicasting in the context of global
developments in manufacturing, content and frequeagulation. For instance, analogue
equipment will increasingly be hard to source @laee; electronic content flows will be
dominated by those who are digital; and the Intigonal Telecommunications Union
(ITU) says it will not protect analogue use of fueqcy after 2015.



The move to digitisation of broadcast transmissiod reception around the world has
been motivated by different drivers. The key drietdigitisation of broadcast in Japan is
said to be because gfarcity: almost all available frequencies are alreadysia to serve
the country’s existing analogue broadcasters. Atingrto one study, the US transition is
driven byeconomics: the spectrum is worth billions of dollars to age of contenders
(digitisation of transmission ultimately freeing spectrum for additional use/rs).
Digitisation also makesIDTV feasible, and this is an attractive proposition to US
broadcasters (the same driver is a factor in Aligjrdn Canada, the main driver seems
to be increasing demand for spectrumrfobile Internet use, and also — as with the USA
- from pressure to accommodate advareadenforcement and security services. In
addition, there is a quest for common spectrumaiethe US — indicating the
international character of the issue. (Also evideotthe international component, in
South Africa, the government delayed on finalisinigequency plan and switch-off date
until a key ITU meeting this last August).

Research in the UK suggests that the single bigiyesdr for the take-up of services

in that country has been access Wwider variety of programming. The UK government,
like most European countries, has also had an fiveeto raise revenue through
spectrum sales to 3G service bidders, and thrée sik new digital TV multiplexes were
also auctioned off.

For African countries, it will ultimately be impabge to escape digitisation. It will be

like the current situation where Africa does natessarily need the current over-
specifications of PCs and software capacitiesthmrre is no real choice that would allow
the continent to opt for lower powered and cheaifternatives.

The drivers of digitisation of broadcasting in Ag&iwill be rather different to those cited
above in regard to the First World. First they Wil exogenous drivers primarily, rather
than determined by internal factors. Thus, digtten will happen as a spin-off of the
transitions taking place in First World marketsd an a large extent will also depend on
technologies in those markets declining in cost ¢timee. Second, to a great extent,
African transitions will also probably be dependentexternal resources: igonor-
driven migrations. It is unlikely that governments willgh the process. In a minority of
cases, it is likely to be private broadcasters dtiee the take-up process in Africa; in
others there will be a piecemeal reactive mix theludes state-owned broadcasters. In
the unique case of South Africa, the hosting of20&0 World Cup is proving to be the
driver.

It is also likely that Africa will exhibit a tieregystem, with a widening digital divide
evident in digital broadcasting. Thus, digital TVparticular, will be largely a
subscription model for a long time yet (even whperated by a PBS like SABC). Those
citizens who cannot pay will have to remain condedito analogue service for many
years yet (not forgetting many do not even havéogi@ at this point in time). This
differs for example from the Australian model, wheligital terrestrial TV (as distinct
from digital satellite TV) is supposed to be freesir.



2. Technology considerations

2.1 Digitalisation across all stages:

Digitisation of broadcasting, as noted earliergexts across the whole chain, not just

transmission although this phase is such a majopooent of the whole. The chain itself

is well shown in regard to television (radio is pier) in the following graphic from the
Southern African Digital Broadcasting Associati@ADIBA):
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Interesting about this chain is that the digitisatof some parts does not require, nor
necessarily lead to, the digitisation of others. &ample, digital transmission is often
(as in South Africa’s DSTV) converted into analogoenat through a set-top box, so
that it can be then received on a conventionalogned TV set. Similarly, digital

acquisition and production systems (that enablel¢ésg, computer-based editing), do not

necessarily entail that there is digital technolpgegr to or post this stage of the chain.

However, an indication of the advantages of hatiregentire set of stages digitised is
evident in a document by the BBC, pointing out Havetadata” can be captured to
efficiently expedite the process if everything weda digital. In this example
(elaborated by this author):

Commissioning stage: Metadata to be kept: Title, genre, contributémgellectual
Property rights entailed.

Planning: eg. Storyboard and script kept in varying version

Capture: eg. GPS locations, annotations.

Ingest: eg. shot changes.

Logging: eg. can be made redundant through data enteprd\adbus stages.

Editing: eg. different camera angles can be capturedteractive broadcasting.
Archive: eg. labelling can allow for easy search.

Playout: eg. customisation can be done according to thieeldeing played out to (eg.
PC, cellphone, HDTV set, standard TV set).



SADIBA discusses digitisation across the chainoat8 Africa as follows:

A - PRE-PRODUCTION

Researchers, producers and commissioning editersamputer based systems to initiate
the program cycle, scheduling and offline preparatSADIBA point out that most video
archive material is in an analogue format at presend this certainly applies to most of
Africa.

B - ACQUISITION AND PRODUCTION

SADIBA says that production processes currentlyausade variety of analogue and
digital equipment, usually manually controlled @aktime, with varying degrees of
automated assistance. But it is still basicallyaaalogue process. Conversion equipment
is needed to change or playback digital format nedtdn news, Electronic
Newsgathering (ENG) now includes digital satellieavs-agency feeds, and digital feeds
from bureaux via ATM lines.

C - POST-PRODUCTION

Most post-production in South Africa at least igitdil. SADIBA points to efficiency in
workflow through faster than real-time transfenwdterial, and in access to centrally
stored content. ATM and Ethernet networks are degaldo distribute content in the post-
production environment.

D - DISTRIBUTION

The majority of distribution of broadcast videoAnglophone Africa is done in PAL-I
analogue format. Microwave or ATM technology isdise onsend this material to
transmitter station/s whether terrestrial transarstt Alternatively there are uplinks to
satellite.

E - STORAGE

The storage of material in much of Africa is donaimy in analogue form for post
production and transmission. SADIBA says the cobowliof this material is
deteriorating, and as production and acquisitiograte to digital formats, the efficiency
with which this material is accessed and used dsee (In contrast, access to digital
archives can also even become part of an intemstwice offering.)

F - TRANSMISSION AND EMISSION

In South Africa, most of the SABC and e-TV transsioss are done in PAL-I.
Multichoice broadcasts a digital signal via satellSADIBA argues that “the greatest
impact” for broadcasters and signal distributorsuss when this stage of the content
chain migrates to digital broadcasting. This ischese of the emergence of “multiplex
operators” (see below).

G — RECEPTION

Ubiquitous in Africa is analogue reception at temtinal device level, even with respect
to digital satellite delivery. This is a far crypfm digital where, for example, metadata
incorporated during earlier phases can be ‘redd’ étectronic programme guides



(EPGs). Analogue receivers such as the MNet desadé&outh Africa do allow for
encryption and custom feeds. But even this is alfsy cry from digital receivers offering
sophisticated Conditional Access (CA), Subscriban®ement Systems (SMS) and
Application Programme Interfaces (APIs — relatiogite portability of interactive
content, and the amount of re-authoring and castlitiple versioning that is needed).
These facilities could for example link with licenfees payment. What also becomes
relevant here are issues of interactivity (and afseturn-paths), and of Intellectual
Property rights management (copy once, never,copg, etc).

2.2 Digital multiplexing, digital radio and digitalv

To deal with the digital transmission stage in mibepth, there are many technologies
available and African countries will need to comsithe advantages of each. In addition,
radio and television are distinct — and, as wel Sle@ below, also not so distinct! But
what is shared in all digital broadcasting is thealiing down of content streams into
(compressed) “bits” constituted by electronic ghtivave pulses, rather than waves, and
this allows for “multiplexing”. According to wikipaia, this latter term means
“combining several signals for transmission on sehm@ed medium (e.g. a telephone
wire). The signals are combined at the transmigtyea multiplexor (a "mux") and split up
at the receiver by a demultiplexor. The communaregichannel may be shared between
the independent signals in one of several diffeneays: time division multiplexing,
frequency division multiplexing, or code divisiorutiplexing.” In short, while African
analogue broadcasting has one channel/servicegeprency, digital transmission allows
for multiple use of a given frequency.

2.2.1 Digital television:

Digital Television (DTV) sometimes refers T formats, SDTV (standard definition
television); HDTV and ITV (interactive TV). Theseesaall options that are not
necessarily linked to any particular transmissiadeor even to a given receiver device.
Most, for example, could be received on a handteldce, a TV set with digital

capacity, and personal computer. The issue of relddé potentially very important in
Africa in regard to advances in cell phones).

However, usually the meaning of “digital TV” is ragard tadigital transmission of TV
signals and to the modes of delivery of this transmissiamhich may be by satellite,
terrestrial signals (of which one is Digital Tetred Television, DTT) or various types of
cable. It seems that cable still remains the mostgoful: allowing for greater numbers of
services than the other modes. However, it shdatulze noted that cable is also the
most uncommon infrastructure in Africa. Satellgegoptentially the most ubiquitous, but
also very expensive given that there is very lichitgvnership of satellite in Africa (only
Egypt, Algeria and Nigeria are players here). lat8dAfrica, the Minister of
Communications has proposed the use of digitaseial broadcasting as the main
network, with digital satellite to be used only fgap-filling”.



As regards digital terrestrial television (DTT)etk are three major technical standards
around the world: DVB-T, ATSC and ISDB-T. Less coomat this point seems to be a
fourth format, IPTV (internet protocol TV). IPTV gde via satellite, such as the
Mindset educational programming on DSTV in Southids, and could increasingly be
via broadband connections to a range of devicegidéd (in Flash player format) is also
a growing phenomenon being distributed via websiteh as YouTube in the USA
where broadband internet connectivity is availab&efar cry from most African
countries. Least common at present is 3G celleleiology, which although it can run
IPTV, is vulnerable to network congestion. Southi@ef’'s Vodacom cellular operator
offers this service, however.

Most likely for Africa, is the European Digital V@ Broadcasting (DVB) transmission
standard. Less likely is Advanced Television Syst€@ommittee (ATSC) standard
developed in the US, and even less so the IntehBeevices Digital Broadcasting -
Terrestrial (ISDB) standard developed in Japan. B®points out that the ATSC
standard was developed with an emphasis on HDWéradistant prospect in Africa in
that new wide-screen TV sets are required), whfgad focused on finding a common
standard for both radio and television for fixed amobile reception. (DVB-T can,
however, provide for mobile services and for HDTV.)

The further advantage is that DVB is that it enalai¢er-operable variants for satellite,
cable, terrestrial and handheld (eg. DVB-S, DVBOVB-H). In DVB, each component
is broken down - into audio description, audioedadtext and interactive streams. The
effect is that DVB can as easily carry pure audm (ligital radio) as it does TV —
breaking down the distinction between these mesli@gards separate frequency use at
least. In addition, DVB can carry enhanced textifanslation or deaf viewers, as well as
video feeds of hand-sign translators (importansaterations for public broadcasters).

The adoption of DVB means that there can be a commaceiver specification, which
enables all broadcasters to deliver content vis#mee receiver. However, this does not
mean only one functionality in the receiver: SADIBAys these can range “from simple
free to air units (that will target the low end iket)) to interactive multimedia personal
video recorder units (that will target the high endrket)”. Such devices may be set-top
boxes, or digital TV sets, or receiver-enabled devisuch as next-generation cellphones
just entering the market.

On each digital receiver device, there can in thetso be alternative receiver platform
modules such as satellite or cable (eg. ADSL);rretthannel capabilities for interactivity
(either by modem or radio frequency), and hard diskage capability. South Africa’s
SABC, MultiChoice, Sentech and all three mobilerap@'s, are currently conducting
trials of the DVB-H technology to cellphone handssdultiChoice has advised that it
will be investing about R200 million with SentechDVB-H. The likely evolution here

is that cellphones can offer an instant return patbugh SMS or WAP (making digital
broadcast content integrat-able with e-commerceeard e-governance). In addition,
such smart phones could even operate as set-t@s boxleliver a DVB format to
analogue TV sets.



2.2 Digital radio:

There are two main terrestrial types here. Dighiadlio Broadcasting (DAB), based
usually on the Eureka 147 standard, is the mosthowam and is designed to replace
analogue FM. Digital Radio Mondiale, though stilla relatively early phase, is designed
to replace analogue AM, Shortwave and Longwaveoradi

DAB is nearly 15x more efficient than FM. It camrigaseven multiplexes in less
spectrum, with each of these carrying 10 radiodatd services. The UK has 20
simultaneous national services on two multiplexesypared to six national services on
FM. (Another five multiplexes there are for regibaad local use). Some mobile phones
today have DAB receiving capacities, and these b@mpme more standard overtime.
Combined with built-in storage and MP3 players hspliones become a formidable
device — with podcast downloads becoming a reap@ct in Africa. Depending on the
device, digital radio can also converge somewhtt wsual media in that it is able to
send parallel text streams, and even images, begaimereby “enhanced radio”.

Significantly, digital radio — unlike TV — requires entirely new device: a set-top box
linked to an analogue receiver is not a viableayptirhis characteristic may mean a
substantial lag by in consumer migration to digigadio in comparision to digital TV.
The negative knock-on effect in terms of buildindfisient audience to attract
advertising to digital radio is also a seriousmtigintive for radio broadcasters to pay for
digital streams of their content via DAB.

2.3 Differences between digital radio and digitsel T

The main difference lies less in the differencenaein pure audio (“radio”), and audio-
visual (“TV"), (given the potential convergence Wween these services), than in the
frequencies used. Essentially, digital TV (with muchannels) will operate in the
existing TV frequency bands — which also meansttiere are more limited possibilities
available, especially in the transitional periodamtboth digital and analogue services co-
exist. However, digital radio requires a differpatt of the spectrum to be opened up,
and it also seems that the closure of analogue radnlike TV — will therefore not
actually free up more spectrum for broadcastensotider difference is that consumers
tend to experience radio as free-to-air, and siadligubscription broadcasting is less
likely in audio than in audio-visual. According $ADIBA, it is important that digital
radio offers something more than just improved augliality of the services already
available on analogue.

In general, it seems the attention-grabbing psraritdigital transition thinking is
television, rather than radio. In the medium telmyever, there is not only likely to be
optional convergence within each of the two geaiethey are transmitted (creating
hybrids of each), but also possibly in regard single receiver device that accesses and
displays either digital radio or digital TV.



One thing is clear in all this: the digital watezdhs exactly that. The world has only just
begun the crossing, and in years to come, numerthes digital technologies and
standards will emerge. In some cases these caxpeeted to render obsolete or
incompatible, current digital modes like DVB, DAB&DRM. For example, in the UK,
DAB radio sets were built to receive MP2 compresagdio — an unsatisfactory format
from a quality point of view, but they cannot now dustomised to take MP3 or 4. This
of course complicates any long-term planning.

3. The big picture

There are two important phases in digital transitibe switch-on of digital broadcasting
on the one hand, and the switch-off on the other.

The World DAB Forum points out that switch-on degeion “attractive licensing
regimes, adequate spectrum allocations, synchrdiizestables ..., and a co-ordinated
market approach of content/network/equipment prengdincluding promotion
campaigns”. A major objective is the raising of somer awareness and interest. In their
view, market affordability follows the normal pricerves. It is also “technical
innovations and innovative services that will tligive the takeup ..., which becomes a
market-driven process”. According to SADIBA, “Thetical aspect of migration is ...
not the establishment of digital infrastructureéi{aligh such digital networks and
services will be the catalysts for the migration) tather the market uptake of new
digital receivers and STB.” The part played by goweents and regulators in all this is
discussed below.

SADIBA also points out, the deployment of digitabhdcast services necessitates a
migration plan that would indicate how digital Sees will be rolled out, co-exist with
analogue and share spectrum, and then take on theaedentual closure of analogue
services. This involves a timetable with difficjutigements, for example whether to
have a moratorium on new analogue services, evenddiere are adequate digital
transmitters and receiving capacities. It is aioarsf the chicken-and-egg story: which
should come first?

A switch-off strategy as regards analogue broaduaseeds to have a timetable and a
set of criteria. In 1999, the UK set three critdrédore switch-off would happen: first, the
content on analogue had to be available on digigdpnd, it had to be accessible in terms
of 95% universal service; and third; the changeigital had to be affordable to vast
majority.

In 2007, the UK will begin switching off some o$ ianalogue infrastructure; the same
year Sweden and the Netherlands are expectedde albof theirs. It is safe to say that
for almost all African countries, digital broaddagt(at least terrestrially) has yet to
commence — and probably won't be during 2007. Tternational digital divide in
broadcasting, in other words, is becoming a chasm.



There is also the question of the extent to whiaktimg infrastructure such as
transmission sites, masts and antennas can bdaikedp deployment costs low.
However, in many African countries, these faciitere already inadequate in terms of
universal service of analogue service distributieven in South Africa, according to
SADIBA, some six million people (in varying degrgé® not have access to terrestrial
radio and television signals. (It is estimated bme that 40% of households do not have
their own TV set — let alone receive prime timeteatin their mother tongues).

SADIBA highlights that although digital broadcagfiis more efficient than analogue,
there are major costs in introducing it — espegiallthe transmission and receiving
stages. The cost to the viewer will increase, anatidition the cost per viewer will
increase. What this means is a need to look detmbility, rather than only the
necessity, of digital broadcasting. In the perib@vbat is called “dual elimination”,
someone has to pay for digital transmission alategtie existing analogue transmission.
Many African broadcasters, not least communityoadiould find this impossible on

their current resources.

A particularly TV issue pointed out by SADIBA ilsdt as receiver equipment progresses
to include personal video recorders, the advegisnarket and advertising revenue

driven operations could face the threat of dectjriadvert viewer’ numbers as viewers
would have the option of disabling adverts.

In short, there is a critical interdependency betwswitch-on and the length of time it
takes before switch-off can be completed. Centréhits is money and public awareness.

4. Governments and policy

Governments have a pivotal role in creating anremment for digital broadcasting,
whether or not there is an independent regulatoeqonmon in most African countries).
This is because governments at least have to tal@veon standards, interoperability,
models of licensing regimes, spectrum managemditigsy and public subsidies. For
example, even in the free-market ideology USA ta@e subsidy has been voted by
Congress and the Senate, providing a "digital-@lemnconverter box” voucher that will
help viewers without DTV receivers to continue ieicey broadcast signals. In Japan, it
appears that there are tax incentives and intéessir low-interest loans to ease
transition for the operators. Korea’'s governmeist ¢tr@ated a fund for R&D into next-
generation digital broadcast technology, and iteidiy of Information and
Communication is setting up "Digital Broadcast Resh Centers" in universities.
Governments can also decide on discounted ratasainvisual license fee for
households who have switched to digital, and gén&a reduction on purchases of
equipment.

In Southern Africa, SADIBA is an industry-wide bqdgcluding at least one
commercially-driven state-owned broadcaster (thBGA Despite the participation of
private-sector players in it, the association ismaive enough to think that digital
broadcasting can be left to the market alone. &uste points out that while this could



prove attractive to pay TV services and smallehaiand regional operators, this
situation would not be linked to other nationalesftjves to create an information society
in South Africa. In consequence SADIBA calls forrfemnaged market”. To this end, the
organisation proposes that the South African regulaasa establish a standing
committee that includes industry. It also callsgovernment to play various other roles:
to impose a moratorium on analogue services (shédsio Icasa’s position in the case of
new subscription services); announce a tentativielswff date for analogue; and to
promote digital networks as a means to providessctestate services including
education. At base, SADIBA says that the Southoafnigovernment should act to
promote accessibility, affordability and take-upai context where there is no major
market demand for digital broadcasting transition.

SADIBA has specifically proposed that areas witdphhioll-out priorities should be
metropolitan areas, educational institutions aadnieg centres. On the other hand, it
also recognises that a faster and forced univergghtion would yield significant
savings in double illumination transmission cost®aalogue services could then be
switched off sooner. It adds: “A managed / forcpdraach also induces economies of
scale benefits the most obvious of which is theidg down of costs through greater
market penetration. ... Subsidised receiver equiprimerdonsumers could be used as an
incentive and catalyst. In addition government widuhve to subsidise the migration for
the public broadcaster as the existing funding rhadeould not be able to cater for
digital broadcasting.”

Fiscal policy priorities have major bearing on thgi

The first big issue here is paying for conversiouigital transmission. In South Africa,
the main signal distributor is state-owned Sentédter many fears that the company
would not be able to do this in time for the 20104 Cup in South Africa, the
government finally seems to have agreed to path®conversion. The estimated bill is
R1bn, of which however only R208m has been givegdxernment so far.

Second, there is also then the question of digdistate-owned broadcasters, and who
pays for this. In South Africa, this transition libst, according to SABC, R1.3bn. A
government grant in 2005 provided R400m towards fhine expenses will cover
digitising studio infrastructure, digitising thedia main controls, replacing videotape,
setting up ATM contribution networks, final contie@ntres and studios, and the archive
— a total of 96 projects. Presumably, the grantalslo need to cover HDTV cameras in
order to meet FIFA requirements at the World Cup.

Third, there is the matter of financing receptidmligital transmissions. According to
South Africa’s Sentech, although its estimate ishmoken down, the total cost to the
country of moving to terrestrial digital TV will beoout R10 billion. Thus, besides the
components on the infrastructure side of dissenainathere are also those on the
reception side. In other words, a major part of ®i0b bill, is likely to include set-top
boxes and digital TV and radio sets. Governmentinggpaid for technology upgrades
on the supply side, will need to help subsidisecbresequences for the demand side if
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the whole scheme is to make sense. What is ofsités that the beneficiaries from
migration are the signal distributors and equipmmeahufacturers (and those securing the
freed-up spectrum, who are different entities twssthwhich must bear the costs
(broadcasters, consumers and government). Govetrrasra role in spreading cost and
benefit sharing amongst the diverse stakeholdéseH included.

Fourth, comes the matter of paying for “dual illmagion”. Link Centre researchers
Armstrong and Collins in South Africa argue thatBSRs existing revenue streams will
not cover the costs of dual signal distributiond &mther that government’s reluctance to
fund SABC indigenous language programming is a gigha subsidy for “dual
illumination” will not be forthcoming. (These resehers also predict that the transition
period in South Africa, with “double illuminatiorgeriod would be perhaps five to 10
years. This could be a time of “extreme spectruowding and scarcity (particularly in
Cape Town)”). For Icasa, however, licensees therasedhould pay for digital
transmission, incurring the costs to themselvess, Thargues, is the way to develop a
sustainable broadcast business. Clearly, goverrmave to take a policy stand on who
pays for “dual illumination”.

Another area where government policy is called horyever, is in regard to local content
on digital broadcasting. Australia, Canada and.tKeare just some of the countries that
require this. It is not exactly clear for exampleether government policy in South
Africa would apply existing quotas for analoguedstoasting, willy nilly to digital. The
point is that governments are again called updake a position with digital
broadcasting.

One issue facing governments is spectrum managemesarranging spectrum use to
enable transition to digital. This is closely ttedicensing, and the question is therefore
whether it is handled within the licensing agenay -another body. Africa has many
diverse arrangements in this regard. In South Africasa has set aside 2 frequencies —
each to be used as a DTT multiplex.

In South Africa, the government certainly seedfits® playing a major part in the whole
process. To this end, the Department of Commuicatcreated a “Digital Broadcasting
Advisory Body” (DBAB) in 2001, whose limited-circation report is believed to have
been approved by Cabinet in 2002. Of concern t&theh African National Association
of Broadcasters (NAB), attention is needed to #Hwwmmendation of the DBAB that “in
developing new policy, government has a respoiisildd protect the interests of existing
licensees and service providers while creatingrakng environment for the
introduction of new services and market entrantdAB said it was thus important that
all existing broadcasters have a future in digitad thus that they have access to digital
spectrum and may participate on a digital multiplEixe politics of existing vested
interests in other words has to be taken into atichy governments.

In response to government consultation on swit¢htoé NAB said that there was a

difference in policy approaches to radio as oppdsédlevision. “Switch off is a key
concept in regard to television but not to the sdegree in regard to radio. This is
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because of the differences in market structuresspadtrum requirements for radio and
television.” It added that analogue switch off & a once-off event where all analogue
services are abruptly terminated. Rather, the sviddigital is a process in which
analogue services are gradually migrated to digitake digital coverage is available.
The NAB is probably correct, but it has also beemi@d out, however, that by
government putting a firm deadline on analogue-tffnmarket players and consumers
will pressured to adopt technology faster. In teigard, South Africa’s Minister of
Communications has proposed making 2008 the |astfge the sale of analogue TV sets
in her country. (Sentech plans to roll out DTThie tnetropolitan areas in 2008).

Following DBAB, the South African government setaifDigital Migration Working
Group” of various stakeholders in 2005. A “stratggyper” from this body is expected in
October 2006, reflecting four sub-groups, technstahdards and frequency planning;
policy and regulatory affairs; broadcasting contamd culture; and economic analysis
and finance. “Content and culture” is expectedawet production strategies for the
digital domain; promotion of languages, diversitygé&outh African content; and
copyright and intellectual property issues. Thelitgoand regulatory affairs” group is
supposed to:

* Determine public policy objectives of transitifnom analogue to digital broadcasting.
* Examine public interest issues in broadcastingjrag} backdrop of transition to digital
and determine impact.

* Recommendations on policy approach to new sesyidmgital broadcasting on non-
traditional networks and ICT activities within ttraditional broadcasting spectrum.

* |dentify approaches to the role of public broastozy in the new digital environment.
* Investigate the impact of transition on existimgadcasting services.

* Examine the existing policy environment and liseng regime against broadcasting
policy and licensing requirements in a digital @amiment.

* Role of the regulator in implementing digital ladcasting.

* Examine ownership, control and cross-media owmpr digital broadcasting.

* Make recommendations on implementation and rotlaf transition to digital
transmission networks and broadcasting in SA.

On a final note, Gillwald notes that governmenéiaéention can be in varying degrees -
via setting the rules of the market place; deteimginvho enters the market place; and
the state itself as a player in this space (owheatonal broadcaster and of signal
distributor). She recommends a move away fromdtter towards the former. However,
many African countries — driven by either “develagrtal state” thinking and/or
centralising and control-oriented governments —-exitly in the third model. There is
little likelihood that states will voluntarily redquish their role as owners of a large sector
of the national information infrastructure. Whagmhbecomes critical in this regard is the
dangerous contradiction between the state beirgaefrules setter), coach (selector of
the players) and the major player as well on togllahis. One way to ameliorate
conflicts of interest here is where there is regoitaof the whole terrain that is
independent of government interests (even if nadrded from government broad
policy). If anything then, digital broadcasting tdhelp give some impetus to the
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development of independent regulators around Afiités brings us on to the next
section.

5. Regulators/ions and licensing

Whether regulated by governments or (preferablggpendent regulators, digital
broadcasting raises a host of licensing issues.ngntloese are:

1. Who gets licensed? Besides for existing analogue broadcasters, arehdrelds

players or services, this question also raisessthee of whether new license categories
are needed for “multiplex operators”. These aredesd as agencies that stand between
content providers and network/transmission prowdir South Africa, Icasa seems to
suggest that, legally-speaking, any “multi-chardistributor” is really a subset of
broadcasting signal distribution. However, it atextes that “a broadcaster’s prime
obligations lie in the area of programming, suclu#dling local content obligations and
complying with advertising limits. Broadcasting rs& distribution by contrast mainly
concerns itself with, amongst other, engineering teichnical activities...” South
Africa’s NAB notes that “in the analogue environrhspectrum is assigned to a
particular broadcaster but in the digital enviromtrt&is might change, for example,
spectrum might be assigned to a signal distributor.

In addition to this matter, there is also the goestf the “bundling” of services to
consumers. As the NAB points out, “full line forginrequires consumers to pay for
channels that they do not necessarily watch. Bagdian also have anti-competitive
behaviour where a dominant operator ties the dadeservice or product where it has a
market power to a product or service to one whidiaces competition. Bundling can also
be an effective deterrent to the entry of a fremding product or service which competes
with products or services within the bundle. Onatieer hand, bundling can also make
for market growth economies of scale. Icasa arthetsadding channels to a bouquet
needs licensing permission.

There is also the question of whether IPTV or DVBvH be licensed: current regulatory
uncertainty is a disincentive to investment in ¢hesrvices.

These are all issues that licensing regulation ié@dort out.

2.Who in the whole chain gets licensed for what? There are CA Conditional Access (CA)
(“the heart of the digital broadcasting businesSADIBA), Subscriber Management
System (SMS), Electronic Programme Guides (EPG#Paogramme Associated Data
(PAD). SADIBA says there are advantages offeretbttsumers by a common CA, SMS
and billing system as was negotiated between #ieBkblders in Sweden. However, it
recommends that market forces are to be left terdehe the applicability and need for a
single CA and SMS. However, regulation comes itabee licences may or may not
specify these matters.
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3. The length of licence issued for digital broadcasting. SADIBA argues that digital
broadcasting will not become commercially viabléha short to medium term, and
meanwhile large capital investments will be reqdiireorder to establish the
infrastructure that will initially serve only vefgw people. “In order to thus secure a
return for investors in digital broadcasting theehce period should extend beyond the
run-up or migration period. ... SADIBA supports thesfion that long-term licences (10
to 15 years) are granted for digital broadcastiNAB takes the same position. Under
previous SA law, there was a dual regime, wherelgyision licences were valid for
eight years while sound broadcasting had only sary. Whether a single regime ought
to be considered, given the multi-capacity of digitroadcasting, is something needing
resolution in regulation.

4. Whether there should be auctioning or fees (and at what level?) for licences. SADIBA
opposes auctions and recommends that licence ésesrie payable once a significant
market penetration is achieved and operations begofitable. NAB argues that
broadcast spectrum is currently not charged f&adath Africa, and that implementing
spectrum charges for broadcasting and more saddaldbroadcasting would
significantly discourage investment. “(A) systdmattencourages investment in
infrastructure rollout and in which only an admtragion fee is charged for a licence is
favoured.” However, South Africa’s Minister of Camnications has raised the question
whether licence fees for new frequencies coulddses wo fund the manufacturing of
basic set-top boxes for poor people. South Afriegulator Icasa says that existing
broadcasters should not have to pay more for gatligiense during the period of
“double illumination”, only if they wish to introdie new digital services. Again, this is
an area that would require regulation.

5. Analogue licence extensions. Regulation will need to assess conditionalitreseigard
to this.

6. Return path issues: Regulations may be needed on frequency retumrneigaths,
ADSL / GSM - 3G technology, or PTSN networks.

7. Frequency issues: where to accommodate digital broadcasters, arethven bandwidth
for digital radio in particular needs to be re-alted away from eg. Security services, to
this end. (This may well overlap with governmergrpgatives discussed in the previous
section).

8. The set-top box. One issue here can be seen in the fact that tegailsuch as the FCC
in the US have required that by 2007, digital TWdrs must be built into all new TV sets
sold in that country. Among other regulatory isswse the standards for set-top boxes.
There are dangers of proprietary systems for gebtxes such as that of WorldSpace or
DSTV, and there also also issues of regulatingéntenect or leasing charges of such
systems. SADIBA has proposed that there shoulal $iegle set-top box in South Africa
with a recommended minimum specification receieealtow for the reception and
decoding of free to air DVB-T television servic&he most basic of these might be
subsidised, more advanced capability versions dosilgiold at market rates. It is not
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clear, however, if this kind of issue is more ofiadustry, governmental or statutory
character (for example, more relevant to a Burd&itandards), than a regulator.

9. Ownership and control. SADIBA members recommend that in order to encaeirag
investment in digital broadcasting, ownership aodtiol stipulation be limited to
prescribing a minimum local and empowerment shddaing level whilst at the same
time ensuring fair competition. This is a trickgu®, especially but not only in South
Africa, given that many African countries have riesions the promote indigenous
ownership of broadcasting.

10. Advertising issues. One issue here is whether digital subscriptioradcasting may
compete for advertising and sponsorships, agairatplayers in analogue or digital
free-to-air broadcasting. There may also be reguiaton the types and times and
durations of advertising.

11.Free-to-air windows. This is whether subscription broadcasters armjpied free-to-
air windows for self-promotional or public servipgarposes, given that rival broadcasters
may refuse to carry their advertisements. (Icagoses this).

12. Code of conduct. This would includassues related to the watershed and protection of
children, sometimes difficult to enforce in a dagiand time-shiftable global
environment.

13. Consumer protection. This could include quality of service, as wellragulation of
tariffs charged to the consumer, and/or caps omethen on investment, and/or
interconnection and facilities-leasing regimes dixeecost or other prices.

14. Unlicensed satellite broadcasting. Regulations may relate to revenue collection by
unlicensed broadcasters.

15. Effective competition. This may relate to the market power in both theatcast and
signal distribution market, and it may include tied to cross-regulate with national
Competitions Boards.

16. Must-carry obligations. The issue here is whether to regulate that sydtisoer digital
broadcasters have a “must-carry” obligation tograit free-to-air (television?)
broadcasters in their bouquet. South Africa’s NAR largued that the structure of the
multiplex should be essentially a commercial decisif the broadcasters and they
should determine the structure thereof, rather beng forced to carry free-to-air
channels. It pointed out that all free-to-air Weden services are already broadcast on
satellite in South Africa.

17.Universal service. Should steps be taken to ensure that rural andrmmial areas are
guaranteed access to certain digital servicesariuture? The NAB in South Africa has
proposed that the initial introduction of digitabldcasting services is likely to be in
heavily populated areas that can be covered bwaréasmitters in order to keep capital
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expenditure costs as low as possible. This is anoagph supported by the Link Centre
researchers. But regulators need to evaluate samio@ches in regard to universal
service objectives.

18. Digital formats. Australian TV broadcasters are being requirdort@dcast DTV in
both high definition (HDTV) and standard definiti®DTV) formats. They must
broadcast an SDTV signal at all times, and withio years of commencement must also
provide at least 20 hours per week of HDTV. Carlsadggulator specifies that
transitional DTV licensees are allowed to broadeasiaximum of 14 hours per week of
high definition programming that is not duplicatmdthe analog version of the service. A
minimum of 50% of this unduplicated high-definitiprogramming must be Canadian
and all of the unduplicated programming must bleigih definition television (HDTV)
format. The licensees are encouraged to ensuréntbahirds of their schedules are
available in a HDTV format by 31 December 2007cdmtrast, SADIBA has argued
(before SA won the World Cup hosting) that it waisaring the HDTV question, largely
due to the cost implications both in terms of cahf@oduction for the broadcasters and
consumer costs to purchase receiver equipmentfricailicences will need to specify
conditions here.

6. Industry

Transition to digital has major implications notyfor governments and regulation, but
also for industry and consumers.

SADIBA points out that digital broadcasting techogies need to be acquired on the
global market. The weakness in most African coestis a major barrier to acquisition,
both to the consumer and the industry. The queshierefore is whether at least local
manufacturers can be encouraged to mass produgigee(set-top boxes) for the local
and international market. The NAB has called foeaonomic feasibility study to be
conducted for digital broadcasting in South Afrszathat a credible strategy for
transition can be developed — including any subatthn of receivers for poor people.

Also noted by SADIBA is the cost of marketing dadibroadcasting. However, as can be
expected of an industry association, it arguestthatshould be borne by “other
stakeholders e.g. government or equipment manutstwho have a vested interest in
encouraging the take-on of digital broadcastin§aath Africa.” Marketing, it suggests,
would need to encompass these steps: 1. encowesgieg TV set owners to migrate to
digital sets; 2. entice new owners to invest diyeict digital receivers or; 3. to cater for
consumers wanting to use a use a set-top box wiskiregg TV sets.

South Africa’s Icasa notes a need for large pudbhareness campaigns about the whole

transition, declaring “there should be public seevannouncements on analogue services
providing information on digital migration, deadds and reception equipment required”.
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SADIBA further mentions the cost of training to ope and maintain digital broadcast
equipment, and to digitise and store past archillesre are also costs involved in
operating CA systems, and setting up Customer St@amtres - Call centres and
managing customer databases as well as technjgabgufor decoders. In these respects
and more, the NAB has proposed that “each broadgasitity would be responsible for
drawing up their own business plans in responsleetantroduction of digital
broadcasting”.

NAB argues that audience fragmentation enabledditatibroadcasting will only
become relevant once a significant number of haaldstare served with digital signals
and have access to digital receivers. “Concerostdbagmentation are thus premature
at this stage.” This is probably also applicabl@frican countries at large.

Another industry issue is the range of new ingting that enter what was traditionally
the terrain of conventional broadcasters. Convargénleading telecoms companies and
signal distributors to offering television serviaastheir networks, and in some cases
“triple play”. The nature of “broadcasting” itseHs a one-to-many unidirectional

activity, comes under question as the phenomenoonbes part of a network of
interactive networks. According to SADIBA, “digitaroadcasting elevates audiences to
a critical stakeholder position in the decision-malprocess.” This is in relation to the
increased choice available to the consumer (alteasare just a channel-hop away), as
well as interactivity.

7. Specifically Public Service Broadcasters

Within the much wider context discussed thus farsmme considerations specific to
state-owned broadcasters that function (in greatisser degrees) as PBS operators.
Ultimately digital broadcasting will mean new ardtl@gional competitors. Unless state-
owned broadcasters can offer credible and popolateat, digital broadcasting will
herald their deathknell. In addition, once digg&mjnals integrate with (and often travel
through) fixed and mobile IP networks, in a seasil@sb of communication, even
quality PBS will be pressed to hold its own.

In South Africa, the NAB has called for a decismmwhat services of the Public
Broadcasting Services can be channelled througheosérvices and be delivered via
other platforms such digital terrestrial, satejlitgernet, and mobile. This mapping also
envisages the following calculation about switch-df is possible to have a situation in
which at least one SABC service remains availablamalogue indefinitely to ensure
basic public access to news and information”. Thesges go to the heart of the role of
PBS in a society.

Another issue raised by digital broadcasting isrtiite between sectors.
In South AfricaPBSradio occupies 58% of available radio spectrum; comraéfd%,

and community 26%. In television, 36% goes to PBBp to commercial. A mere 3% is
set aside for community, while 28% is for DTT. Ahet matter concerns the distinction
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between national, regional and local service imizda. The issue in all these is what
proportions are envisaged when transmission gagsi# SADIBA has recommended
wrt digital radio, that there should be two natioc@mmercial multiplexes — each with an
estimated 9 services; and a commercial metropolgphax with 5 national and 24
regional services. Likewise there should be onmnat PBS multiplex with 9 services;
and six regional metrapole multiplexes amounting4cervices. Significantly, what this
means is that the South African public broadcastbich to date has had a monopoly on
national radio, could face new competition on aameti scale (and for national
advertisements) — from for example, Gauteng yotatias YFM.

In regard tdPBS TV in South Africa, Icasa has planned to make prowigor two
multiplexes (based on two analogue television feaxgy allocations) at each current
transmission site. An estimated 12 TV servicesa el carried on these — of which five
would probably be PBS ones. The remaining analepaenels could be allocated for
public regional services if the digital platformnecet be utilised, and thereafter, any
remaining analogue assignments at the transmisgiesmwould be re-categorised for
commercial and community services to cater for@ga expansion. Such a hybrid
system, entailing new analogue services, seemsvae simply prolong a dying
technology.

The point is, however, that the share-out of tigitali spectrum between public and other
sectors of broadcasting is a major issue, andylitcebe highly contested. The matter
goes to the core of the place of PBS digital braating in the wider digital media-scape.

In regard to PBS specific obligations, note hashbmade earlier of the facility to cater
for visually or audio impaired consumers. Othempoare:

* As South Africa’s NAB points out, digital allowsr increased broadcasting in all
official languages. Although it does not link thisPBS specifically, the likelihood is
that minority languages or those dominant in powt aural areas is likely to be a PBS
responsibility.

* To the extent that state-owned broadcasters declumandate to provide universal
service (as does SABC for example), there is amsit interest in universal access —
and therefore in the price of set-top boxes orratbeeiver devices.

* Another responsibility, suggested by Icasa, ia:the context of digital migration, the
public broadcaster should be playing a leadingirotbe provision of interactive services
to promote consumer take up of digital broadcastifnlge assumption here is one of
classic PBS that, not being profit-driven, it cdioi to take risks with experimental
programming - unlike its commercial counterpartsislTargument has little resonance
with state-owned broadcasters around Africa. Howetes the case that in order to
provide fully-fledged public service (i.e. the riekperience allowed for by interactivity),
those institutions seeking to live up to the nahB®Bs should try to take the lead.
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* A further issue is the responsibility of PBS twnemunity broadcasting. SABC in 1996
pledged to support joint projects with this secegarding access to facilities, training
and internship opportunities and other in kind supprhe issue of rolling out DTT in
priority urban areas, and the relegation of Africhtige rural populations to analogue (if
they are lucky!), is something that should be regdrby those state-owned broadcasters
genuinely seeking to do a PSB job. Given the imtéra access and “citizen journalism”
opportunities enabled by digital broadcasting, éreme potential overlaps and blurring
between PBS and community broadcasting.

In conclusion, will African state-owned broadcastand signal distributors (often the
same institution), as often the dominant, and sonest sole, players on the airwaves,
lead the way to digital broadcasting? The answepeabably very much a function of
their transition towards greater independence gégument. It is when they face
competition from other broadcasters, that theienilise slow-moving and bureaucracy-
style cultures will be stimulated to change to é&gponsive to technology imperatives. In
addition, they are unlikely to find resources frgovernments to make the investments,
and only a greater market-orientation (which cao aindermine PBS obligations) or
credibility to donors, will generate some of thquisite funding.

8. Elsewhere in Africa

SADIBA notes that DTT is operational in Namibia adduritius, and (through cable) in
the Seychelles. There are trials in SA and Senétplever, it argues that Southern
African countries should migrate according to tleeun socio-economic circumstances,
though within a broad common timeframe. The SoutlAdrican Broadcasting
Association is beginning to take technology seiliguacluding the setting up of an IP-
based content exchange system. However, the embryontinental regulator’s body,
African Communication Regulatory Authorities Netk@ACRAN), seems to be
concentrating on the vital issues of independeamtletion and promotion of pluralism
and freedom of expression, with technology effeddyivaking a backseat.

9. Conclusion

Digital broadcasting is such a big and complexdabat it is not surprising that the more
political issues of state broadcaster transitiondnBSB tend to occupy the limelight.
However, what emerges from the review in this papénat while such transitions have
their own logics and dynamics, they are also oaegrfor not, as the case may be) at the
same time as a historic transition in broadcastrtelogies. The two transitions do not
have to be linked, but it might also be prudergdse if there are synergies to be had, or
contradictions to be noted. Progress in one resmedtl impact on progress in another.
Digital migration could help PBSs, it is clear. @ other hand, resourcing for the
technical transition may also well be subject togoess on the transition of government
broadcasters into PBSs.

At any rate, the research agenda that emergestfismeview is clearly that the topic of
digitisation of broadcasting in Africa has to bg $est, within a context of international
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imperatives and incentives (including aid); andoselcwithin the context of whether
there are national policies and programmes to ptetie development of digital
broadcasting (and with what systems) — and not Ieasgard to signal distribution. The
role of regulators and of state-owned signal distors comes into play here.

Only after all this does one come to the levelrafdolcasters per se, and then ultimately
to the state-owned broadcast institutions, in wieatetage of transition (or reversal)
from PSB status. In this latter arena, one wouldtwa gauge the drivers and the
obstacles of digitisation. One would also wantttalg the state of digitisation of content
provision and all its stages. Then, as time evoliegould also be significant to examine
the extent to which this content is shovel-waretbaransmitters as if it were analogue in
character — or whether it is customised for varidigital (and thus potentially

interactive) platforms delivered to by DVB-T, DVB-BVB-H. In all this, one would

also want to see the extent to which a state-ovaneadcaster leads or lags the field, and
why.

One more research issue would be worth includiogttSAfrican regulator Icasa has
called for constant monitoring of consumer takeaffgrdability of set-top boxes, and
other issues in order to ensure that digital migreits progressing according to agreed
timeframes. Indeed, the AfriMap research couldipabfy assess countries, regulators
and state-owned broadcasters on the extent to winech is recognition that a transition
needs proactive managing — and therefore monitodungt one thing extra to add to an
already enormous — but also enormously excitingsearch agenda.
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