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1 INTRODUCTION

The goal of this work is to examine the effect afrent technological developments,
namely Digital Convergence on the competition iledemmunications industry sector, in
particular in Bulgaria. Convergence in the telecamioations is a very hot topic since
Information and Communications Technologies (IC&yd significant impact on our lives.
ICT are one of the main drivers for socio-econogmawth. ICT’s development changes the
way we live and contribute to a better lifestyléeTincreasing technological convergence of
voice, video, and data services has had signifieapact on the service offerings as well.
Digital Convergence and its effect on competitismow a well established research topic in

industrial economics.
The current work has the following structure:

*  Firstly, 1 provide an overview of the global telemmunications market and |
describe the market value and dynamics of the det@wunications industry. Current
processes and trends are pointed out. Historics#ates and forecasts for the major segments
of the global telecommunications market such asdfitelephone lines, Internet, broadband,

and mobile services, are included.

Secondly, | analyze the telecommunications markeBulgaria by describing the
size, segments, shares and the main players ininthestry. | also describe what the
perspectives for its development are. Market stesisand forecast for all segments of the

Bulgarian telecommunications sectors are provided.

e« Thirdly, my work outlines the current technologicaevelopments in the
telecommunications market and their economic canseces. One of the main technological
developments, namely the processDogital Convergencas consideredMarket structure

transformation of telecommunications industry duéhe convergence is outlined.

*  Fourthly, Digital Convergence process in the Bubyatelecommunications market
is examined. Its impact on networks for communar&i services, market structure,
competition among major players on the Bulgarianmkeiaand their offerings is presented.
The analysis of competition between the major paya the Bulgarian telecommunications
market is described by recent and expected evPrastices adopted by the Bulgarian firms

in terms of pricing and structure of their commuatiiens service offerings are examined.



* A simple mathematic model is developed in ordegxamine the impact of the new
service offerings resulting from the convergencetha telecommunications sector on the
price of the products (price effect of the Digi@bnvergence in telecommunication market).
The model shows and contrasts the price equilitsiunder different market structure.

| finish my work with conclusions about the econonmonsequences of Digital
Convergence in the telecommunications sector, irtiqodar the effect of the Digital

Convergence on the competition in terms of pria structure of service offerings.

Statistical information used throughout the currpaper is compiled from different
information sources such as online newspapers,rtgepsurveys and media publications,
information provided on the websites of differenbjic and commercial institutions — such as

Eurostat in the European Union, and Bulgarian Neili&Gtatistical Institute (NSI).

2 CHARACTERISTICS OF THE TELECOMMUNICATIONS
MARKET

Telecommunications is an important part the modemiety. Communications media
impact our lifestyle. Technological development thfe telecommunications leads to
significant socio-economic benefits. Telecommundre remains one of the most significant

providers of employment in the world.

2.1 GLOBAL DEVELOPMENT OF TELECOMMUNICATIONS
MARKET

Telecommunications are one of the most dynamiaddlyeloping areas in the world.
The electronic communications sector is chara@dris/ rapid technological advances, which
leads to significant changes in industryariety of new services has been created and other
are expected to emerge due to network convergé&lobal telecom industry is expected to
continue expanding over the period 2009-2013 degp# current economic crisis according
to the Insight Research Corp, since it is one efrttain drivers for the global socio-economic

development.

! see Picot (2006), pp. 72-74
?see The Insight Research Corporation [accessed 20.09.2008a]
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Competition in the telecommunications sector hageiased significantly and it is
anticipated to grow, because of the rapid develaoprard adoption of new technologies and
because the users of all forms of technologiesimoato grow worldwide.

211 TELECOM MARKET OVERVIEW

Telecommunications industry statistics and analys@eg been provided by various
research and consulting organizations. Differersa/een their statistics and forecasts arise
due to different methodology and definitions usedgtimate the market.

In 2007, total revenue from the global telecommatigns market amounted to $1.8
trillion and the telecom market revenue is expettegrow by 7.6% in 2008 and to reach $2
trillion. As a comparison, the total revenue frone telecom industry in 2006 amounted to
$1.3 trillion3 According to Insight Research Cofpgverall telecommunications services
revenues will amount to $1.7 trillion in 2008 amyenues are expected to reach $2.7 trillion
by 2013.

According to the European Information Technologys@iatory (EITO) forecasts, the
telecommunications market growth will be 2.4% irD0and the slightest estimated growth
will be registered in the mature markets in Jagamppe (in particular Western Europe) and
the United States of America (USA), characterized hligh saturation level and fierce
competition (Figure 1). Greater growth potentiakigected for 2008 and over the next few
years in the markets of Latin America, Middle Eastl Africa (MEA), as well as in some of
the countries of the Asian-Pacific region, becaofséhe weaker competition, cooperatively
low penetration level of the communications sersj@nd underdeveloped infrastructure they
exhibit. Next figure (Figure 1) shows the worldwidelecommunications market annual
growth for the period 2006-2008.

* see Gartner [accessed 20.09.2008]
* see The Insight Research Corporation [accessed 20.09.2008b]
3



Figure 1: Worldwide Telecommunications Market Annual Growth, 200€-2008
4
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Source: EITO (2007),presentation p. 5 [accessed 22.09.2008]

Strong economic growth in Asifacilitates fast and early intrcuction of new
technologies and with that there has been a carnelspgly strongsoftware, hardware a
service developmenMain drivers for thetelecommunicationsnarket developmer, in the
region,have been broadbandd Internet Protocol (IP) serviceNext Generation Network
(NGNs) are being rolled ourt Asia as we, with strong move to bundled services on the t
of NGNSs. Since highest economic growth is expected to bé&sma’s emerging market
telecommunicatiom demand in Asian Region is estimated to rise Bogmitly. In 2007, the
Asian telecom market amounted to $350 bilf®

Telecommunications arketsin North America, Western Europed Japs are seeing a
period of consolidationwith a relatively high coipetition and market saturation. TI
constitutes the relatively lower telecommunicatiomarket growth in these regions over
period 2006-2008 (Figure 1).

Although higher growt in telecom sector is expected intinaAmerice, MEA and in
the emergng markets in Asia, nearly twthirds of the year-200%btal revenuein the global

telecom market was gerated in Europe, USA and JapFigure 2).

> see Market Research [accessed 20.09.2008]



Figure 2: Telecom Service Revenue by Region, 2C
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Source: EITO (2007) presentation p. 6 [accessed 22.09.2008]

Figure 2shows that European market was the largest siefgedm services market
2007 with 31.72% of the global telecom reve, followed by the US market, and t
Japanese marketith 20.54% an 13.8% respectively.

21.1.1 Fixed lines market

The fixed voice sector in most the developeatountries has slow: down and has
even begn to shrink due to the increasing severe competipiressure of alternative voi
transmission technologie$he volume of fixed telephony is fallingnainly because more ai
more often fixed telephony is substituted by molofee due to its mobility anadditional
services it offersAnother reason for thealling traffic is the continuing switcto Internet
Protocol (IP)based telephony inste of traditional fixed telephony, because oflower costs
(some of the calls are evéee,.

In the developing countries the substitution phemoom (from fixed to mobil
telephony) is alsoobservable, resulting from the terdeveloped fixed telephol
infrastructure and the liberalization of the mobiarke. In the developing economies, t
building of essential fixedine infrastructure has been largely ignored inofaef rolling out
mobile networks as an alternative wof providing telephone services to the popula Next
figure (Figure Jillustrates theworldwide fixedline decline over the period 1¢-2007.



Figure 3: Worldwide Fixed Telephone Lines per 100rnhabitants, 1998-2007
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Source: Teltscher (2008), presentation, p. 4 [acaedd 23.09.2008]

Figure 3 shows that overall global stagnation isepbked in the fixed telephone lines
over the period 2004-2007, in terms of penetratiorong the population. In the developed
countries, downward trend of penetration of fixetephone lines has been observed since
2000. Important characteristic of the fixed-linerk& is that the growth in the developing

countries has flattened out and gone into seriealree as well.

Next figure (Figure 4) illustrates the telephoneems among the EU households.

Figure 4: Telephone Access (fixed and/ or mobile)dPetration Rate among Households

in EU, Winter 2007-Winter 2008
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Source: Data derived from Eurobarometer (2008), ppl6-43

Figure 4 shows that fixed telephone penetratiom dadbpped by 2% (from 72% to 70%)
and the relative position of households with mobilg no fixed telephone access increased



from 18% to 24% over the period winter 2007-wir2608. Users are continuously switching

from fixed to mobile phones thus restraining thed telephony revenues.

The incumbent fixed-line operators, especiallyhi@ European countries face increasing
competition by alternative operators. The Europdaion (EU) market data as of July 2007
shows that the significance of alternative opesgyows: 29.8% of the customers prefer the
services of alternative operators when making magonal calls, 13.5% of them — for long-
distance calls, compared to July 2006 — 26.3 % %6&&% respectively. Among the member
states of the EU, the countries with greatest nurabsubscribers to alternative operators are
Finland and the Netherlands (45% for internatiaredls), followed by Austria (44.9%) and
Sweden (42.5%).

The incumbent telecom operators, most of whichpardly or wholly privatized former
national monopolies, are also loosing subscrib@rsotmpeting fixed-line operators. In most
countries, especially in the most developed oreggjlations require the incumbents to lease
their lines to other service providers, to let theffer telephone services without having to
develop their own copper-wire network, which inntuncreases the competition in this
market segment. Incumbents face additional comgetifrom cable operators that have
started offering telephone services over theirealetwork as well.

Figure 5 shows the incumbents’ fixed-line markearshdecline in EU in the period
2004-2006.

Figure 5: EU Fixed-line Incumbent’'s Average MarketShare, 2004-2006
e

\
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Source: Commission of the European Communities (28@), p. 7

® see Commission of the European Communities (2008b), pp. 49, 50
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Figure 5 shows that the biggest decline is in theenue from the international calls,
followed by those from calls to mobile and fromdkdrom national calls.

In recent years, the volume of traffic has steaddglined as well, leading to downward
trend of global fixed telephony revenue. In 2007e trevenue from the European fixed
telephony market dropped by more than five peraadtamounted to 118.5 billion EUR, and

there are similar expectations for decline in 2008.

The drop of revenues from standard fixed telephang the threat of alternative
telephony service providers put pressure on thennt@nt operators (generating their major
part of their revenues from traditional telephotty)ook for new revenue sources. In order to
survive under conditions of increasing competitesrd consumer migration, the incumbents
change their offers, their pricing structures, asllwas their communication with the
customers. Some of them minimize their costs, ammagng on access provision for big
corporate clients and transfer the servicing oflioms of end users to companies having
experience with certain customer segments. Manyabpe are offering now bundles that
include unlimited local and national calls for atffee. Other possible future direction for
development is the provision of new services, iditlg content and for the consumers — IP
television, music, online game, etc. Many incumbgmerators launch bundles of services -
beside the popular two-service bundle, Double Ffixgd telephony + Internet access), also

Triple Play (3Play) and Quadruple play (4Play) @ready offered in some of the countries.

2.1.1.2 Mobile market

The mobile communications keep the trend of rapgetbpment. Telecom services

market has continuously shifted towards mobileisess

By the middle of 2008, more than half of the woslgopulation has a mobile phone and
the number of mobile subscribers worldwide surp$Ssé billion. At the year-end 2007, their
number reached 3.3 billion users which represer@2% year on year increase, according to
data provided by Wireless Intelligente.

7 see EITO [accessed 19.09.2008]
% see Wireless Intelligence (2008), p. 2



The worldwide mobile subscriber base is still gnogyi outpacing population growth.
According to Portio Resarchmobile users will increase by more than 1.8 hillzefore 2012
and this can be attributed to emerging marketsngawiore room for growth.

In 2008, most of the mature markets (especiallgunope) reached penetration level of
over 100%, thus they can be considered highly aggdr Significant growth in number of
mobile subscribers is expected in the markets l@iver penetration level — Latin America,
MEA and Asia Pacific Region. Next figure (Figure pjesents the worldwide cellular
penetration rates by region over the period 2008320

Figure 6: Mobile Penetration by Region, 2005-2010
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Source: Data derived from Wireless Intelligence @08), pp. 3-15

The figure shows that Europe leads in terms of patien level. In some European
countries mobile penetration indicator exceededd4Duxemburg — 151.6%, Italy — 148%
and Lithuania — 144% as of Oct. 2007) in 28®Tlearly this means that there are multiple

connections per one user.

In absolute value, the world biggest mobile maikeChina with 524 million mobile
subscribers, followed by the USA with nearly 254liom, and followed by India and Russia
with 237 million and 168 million subscribers resipesly. But the market penetration is still
very low in China and India — 39.3% and 21% of to&al population respectively, if
compared to the one in the USA and Russia — ovés 86d 1209 In the EU, the total

? see Portio Research [accessed 25.09.2008]
1% see Commission of the European Communities (2008c), p. 12
" see Wireless Intelligence [accessed 29.09.2008]
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number of mobile subscribers reached 553.46 milaod the average penetration rate hit
111.8% in 20072
Next figure (Figure 7) contrasts the market perieindevel in the developed countries

and the developing ones.

Figure 7: Penetration Level of Mobile Telephone Sucribers in Developed and
Developing Countries, 1998-2007
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Source: Teltscher (2008), presentation, p. 6 [acees] 23.09.2008]

As mobile penetration reached saturation in the Ildped markets (100.9% in 2007),
the emerging markets will be a key player for thetifer development of cellular phone
sector, where mobile penetration (37.8%) is selblw the world average (49.4%) (Figure 7).
Mobile communications have been considerably vaduab offering telephone services to
developing countries due to its flexibility and endeveloped fixed-line infrastructure in
these markets.

In June 2008, the number of mobile subscribers l§Blién) represented 55.3% mobile
penetration level and the penetration is expeaegdch nearly 59% by the end of 2008 and
to hit 4 billion subscribers worldwid®g.

Among mobile standards Global System for Mobile pamications (GSM) is the most
popular for mobile communication in the world withore than 2.6 billion subscribers in
2008, the equivalent for approximately 85% of melskrvices market. Despite the general
slowdown in subscribers’ growth, due to migrationthird generation (3G) services, GSM

subscribers are expected to grow due to incregsngtration in the developing markets. The

12 see Commission of the European Communities (2008c), pp. 3, 4
B see Wireless Intelligence [accessed 02.10.2008]
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second-most popular mobile technology is Code mwaisMultiple Access (CDMA)
technology with 310 million subscribers worldwid® ©.3% market share). Constant shift to
3G technologies is observed, with Wideband Codeisidin Multiple Access(WCDMA)
technologies the most popular among the 3G sulisstipworldwide**

In 2007, the number of 3G subscribers in EU ros86% and reached 88 million users,
or 20% of all mobile users in E83.The highest 3G penetration rate was observed Edsm

Norway and ltaly, which had rates of over 25%.

Mobile services revenue is estimated to reach $orbiby year-end 2008, thus
constituting nearly 50% of the total telecom segsicevenué’ In the EU countries, overall
revenue rose by 3.8% in 2007from 133 billion EUR®Y billion EUR, thus generating more
than 40% of the revenues of the total EU telecomaations market (293 billion EUR in
2007)18

Although demand for mobile communications increasmginuously, decline in prices
per minute for mobile voice services is observeat. iRstance, most markets in the world
exhibit increasing volume and declining prices. &global scale, drop in Average Revenue
per User (ARPU) from voice and increase in ARPUrfrdata is observed. Overé&dRPU
declined at nearly 13% in 2007. North America andsW@rn Europe were the only regions
who appear to have maintained their ARPU. Whileceostill constitutes the majority of
mobile traffic, a shift toward rise in revenuesnfranobile data services at 11% per year was
observed in 2007

Figure 8 shows the drop in ARPU and the increases@rall revenue from provision of

mobile services worldwide over the period 2005-2010

! see Paul Bude Communication (2008), pp. 38-40

> see Commission of the European Communities (2008a), pp. 4, 5
® see MocoNews.net [accessed 02.10.2008]

’ see Portio Research [accessed 05.10.2008]

¥ see Commission of the European Communities (2008a), pp. 2, 3
¥ see Totel [accessed 10.10.2008]

1
1
1
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Figure 8: Worldwide Mobile Services Revenue, 2005020
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Although mobile voice services still generate flb@’s share of mobile services revenue
— 81% of the total operators’ mobile revenue worttky their share is expected to decline to
74% by year-end 2012 due to the increasing demamadrovoice mobile services. In 2007,
revenue from non-voice mobile services reached 20%he total revenues in Western
Europe; 15% in Central and Eastern Europe; 24.5%sia Pacific; 18% in North America;
10.5% in Latin America; 7% in Africa; and 11% iretMiddle East. The contribution of non-
voice mobile services to total mobile services neaes is expected to increase significantly in
the next years, across all world regiéhs.

Short Message Service (SMS) services’ have theegarghare within the volume of
mobile data services revenues. In 2007, SMS aceduior 49% of the global mobile data
services. Increase of SMS traffic is observed duthé introduction of new applications and
services: parking payment through SMS, notificagidor fines, news, advertising, etc. and
traffic is expected to grow worldwide. Other datxrvéces such as mobile music, mobile
games, mobile e-mail, mobile instant messaging @ht) mobile video are gaining popularity
as well. SMS as a percentage of mobile data revisnerepected to decline, but is expected to
keep its leading position in the total revenuesnfigiobal mobile data in the next years — 37%
in 2012. Worldwide mobile data is expected to iaseeto $251.9 billion by year-end 2012
from $102.4 billion at year-end 2068.

% see Portio Resarch [accessed 12.10.2008]
%! see Portio Resarch [accessed 10.10.2008]
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According to a report from Juniper Resedfctistrong mobile entertainment market
growth is expected. Total revenue from mobile ¢atement services reached $20 billion in
2007 and is expected to grow to $64 billion by 2012

2.1.13 Internet market
Internet is the fastest growing communications segpmnent. At the end of 2007, the
number of Internet subscribers reached 1.3 billisars worldwide, representing more than
20% of the world’s populatioft. The number of users increased by nearly 18% cazdpiar
2006, when the Internet users amounted to appraelyna.1 billion®* The following figure
(Figure 9) illustrates the dynamics of the numbeinternet users by region over the period
2006-2007.

Figure 9: Internet Users by Region, 2006-2007
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[accessed 20.09.2008b]

The figure (Figure 9) shows that, over the perio@62007, Middle East registered the
highest percentage increase with nearly 73% (frd®dm24 million to 33.510 million),
followed by Africa and Asia with 33% and 28% redpedy. The number of Internet users in

2 see Juniper Research [accessed 22.09.2008]

? see Internet World Stats [accessed 20.09.2008a]
** see Internet World Stats [accessed 20.09.2008b]

2
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Europe increased in 2007 just by 10.59% to 348ionillThe lowest growth is observed in
North America and Oceania/ Australia — 2.1% and d%pectively. Although Internet
penetration is still some way away from saturatiorthe developed world, a slowdown in
growth is observed.

The highest Internet penetration is observed intiN&imerica, followed by Europe —
41.4% and 38.3% respectively. Africa is charactstiby the lowest penetration level, where
the percentage of users was just 3.6% of the Afrpgpulation in 2007 and is well below the

world average (20%) (Figure 10).

Figure 10: World Internet Penetration Rate by Regim, 1998-2007
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In absolute values, Asia (without the Middle East)he world’s biggest Internet user,
with more than 39% of total global Internet usenspearly 510 million (Figure 9), followed
by Europe and North America with 26.7% and 18.3%peetively (Figure 11), or 348 million
and 238 million users respectively (Figure 9). Niegtire (Figure 11) illustrates the relative

share of the Internet users by region in 2007.
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Figure 11: World Internet Users by Region, 20C
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21.1.4 Broadbanc access

At the end of 2007total number ofusers around the worlalccessing the Interr by
using fast broadband connecti reached 349.89 million, which represent19.7% growth
compared to 20Q&vhile the broadband penetration rreached 6.1%y the of 200+~ a 24%
year-over-year increaseom 4.9% rate at the ye-end 2006 The significant growth, i
recent years, is driven by price cuts of more th@% a year ar due tc increased service
speed as weff

Competition in the telecommunications market is itpedy correlated with the
broadband penetration. Since the broadband peioetiatincreasing a considerable speed
(a 24%increase over the period 26-2007), fierce contest in thelecommunicatior market
is expected in a short rumtense competition in the broadband market pressesperator
to lower their monthly prices and to increase badtwquality

In 2007,Western Europe Ipt its leading position as a nkat with the biggest numb:
of broadband lines — 2&86 from all lines arounthe world or 93.8 million line. North
America stood at second position with 23.30f the overall linesor 81.56 million line.
Middle East and Africa is the most underdevelopagian with just 2.54¢ or 8.89 million
lines in 2007 (Figure 12).

* see Point Topic (2008), pp. 4, 5
*® see Gartner [accessed 10.10.2008]
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Figure 12: Broadband Connections Distributions by Region, 20C
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While the broadband penetration level in Westerroge, North America and hi-tech
economies like South Koreanc Japan is relatively high, usage in theveloping countrie
and especially in Africa and some countries in NedBast is pitiful. Penetration in Easte
Europe, meanwhile, may be low, but the region teggsithe highest level of growth in ta-
up —10% in 2007 compared to 2006, thus theon is catching up with Western Europe
Eastern Europe is expected to continue its gré’

More than 19million broadband connections were built in the BBL2007. At the end ¢
2007 the total numberfdroadband lines amounted to ‘million lines compared to 80
million in 2006 but there were significant differences regardimg penetration rates amo
the Member States of thenidn and among the rural and urban areas as. In EU, the
average broadband penetration rate \nearly 20% for 2007, or mlost 20% increas

compared to 20Q@hen the average penetration rate was 1.%°

Domainspecific LanguageDSL) continued to be by far theredominar broadband
access technologground the worldaccounting forover 65% of all broadband lines in 20t
followed by fiber and cable lin. At the same time, alternative tedhogies, mainly cable ar
Fiber-to-the-tbme (FTTH) are beginning to provide potential fagn#icant platform
competition.Broadband access via cable networks are distribuggdly inUSA, Canada and
South Korea, representing almost 22% of all broaddanes and optic lines are popular
Japan and South Koredl8.79% (Figure 13).

’ see Guardian [accessed 03.10.2008]

% see Commission of the European Communities (2008a), pp. 7, 8
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Figure 13 Broadband Connections Distribution by Technology 2007
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In the EU countriesthe dominant broadband access technology remaihs(79.9%),
followed by access via cable networks (15. — distributed mainly in Malta, Hungar
Belgium and the Netherlandand FTTH networks (1.3%) with highest ratio in Swede

Lithuania and Estoni&

DSL is the predominant technology in the developaahtries due to the huge instal
base of Public Tepbhone SwitcheNetwork (PSTN) physicahfrastructur.

According to forecasts provided by Point T¢,*® broadband lines will reach 3
million in 2013. Highesigrowth is expected in the AsPacific Region due to the rapic
developing Chinese broadbammarket — aresult of economic changes and governn
intervention By the end of 208, China is expected to be the biggest broadbanéetand to
reach by the end of 2011%3 million lines, followed by USA with 117 milliolines Denmark
is expected to main the most broadba-intensive major country, going from 37./in 2007
to 46.3% in 2008 take-ugemerging economies are expected to develop theadiranc
infrastructure more intensively than the developednmmies over the period 20-2013.

One of the main benefits of tlbroadband is the faster Interrgefrfinc. It also enables
the ability to use bandwidth applicatiosuch as voice, videconferencing, -business, radio,
streaming video and digital television. Trbroadband can be idengfi as the future of tt
telecommunications.

In the next years, toohére will be a significant degree of convergencdsvben fixed.
wireless and mobile broadband services, meanirtgathangleoperatomwill often offer access

to broadband via a range rétworks, including fixed, wireless and mok

* see Commission of the European Communitites (2008b), pp. 29, 30
*% see Point Topic [accessed 16.12.2008]
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2115 Worldwide Interoperability for Microwave Access (WAX)
The WIMAX technology, based on the IEEE 802.16 d#ad (also called Broadband

Wireless Access) is catching on worldwide. WiMAXh@ology subscribers use it mainly for
the transmission of multimedia services such asrmet, voice, data, IPTV (Internet Protocol
Television), email, games, etc. Thus WiMAX servicas be considered an alternative to the
cable Internet and traditional phone lin€ke next figure (Figure 14) sets out the number of
WIMAX users worldwide over the period 2007-2012.

Figure 14: Worldwide WIMAX Users, 2007-2012
( 160,00 h
140,00 133,65
120,00
100,00
80,00 69,86
60,00
40,00
20,00

million

36,87

19,91
11,04 ’

: -

an
w
[uEs

2007 2008 2009 2010 2011 2012
N\ J
Source: Data derived from WiIiMAX Forum (2008), p. 3[accessed 08.11.2008]

The figure above (Figure 14) shows the rapid fastamhincrease of WiMAX users in
the next few years (2008-2012). Currently mosthaf WiMAX users are in North America

(41% of all users in 2007) followed by Europe andi@APacific with — 22% and 21%
respectively (Figure 15).
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Figure 15: WIMAX Users by Region, 2007 & 2012
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Asia is anticipated to be the leading market withrenthan 45% of all WiMAX users by
the year-end 2012 due to its huge population aeddtatively fast adoption and deployment
of new technologies. Second position will be heyjdNorth America, followed by Europe —
with 16.9% and 15.7% respectively (Figure 15).

Global revenue from WiMAX services amounted to mitvan $2 billion in 2007 and is
anticipated to hit $24 billion in 2012 (Figure 16).

Figure 16: Worldwide WIMAX Services Revenue, 200712
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Source: Data derived from Informa Telecoms & Medigaccessed 03.11.2008]

Figure 16 shows that the revenues from mobile aodapble WIMAX users are
anticipated to grow and reach more than 30% and d&9pectively, of the total revenues
from WIMAX services by 2012.
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The solid support by leading equipment manufactureontributes to WIMAX
expansion as well. In the emerging markets (Eadtemope, Latin America, Asia Pacific,
Africa/Middle East) WIMAX networks are being depky relatively faster due to lower
penetration rates of fixed and mobile broadbanestdnhtroduction of WiMAX technology in
these regions holds back the expansion of othevanks, because WiMAX enables a wide
range of value added services. In contrast, indéeeloped geographic regions (such as
Western Europe, North America, Australia), the dmopand deployment of WiIMAX is

slower, because of the high broadband penetragims.r

WIMAX penetration will increase with the decreadeservice costs and the increase in
utilizing mobile and portable WIMAX devices to aseebroadband Internet services.
WIMAX boom is expected in the next years with tharich of mobile consumer devices with
integrated mobile WIMAX (laptops, personal dataigtasts (PDAs), GSM), which will
enable end consumers to access high-speed Intardgthone everywhere.

2116 Voice over Internet Protocol (VolIP)

Voice over Internet protocol, the technology whallows the transmission of voice
over the Internet is gaining popularity. VolP teclogy and the general Internet as a
backbone enable the operators to offer competjnees, particularly for long distance and
for international calls. The transmission of voiservice over long distances within the
Internet is much cheaper than within the traditionftastructure used, thus putting pressure
on the traditional voice service providers. Thergmarriers for VolP service providers are
lower and their number is increasing, intensifythg overall competition in the public voice

market>

Cheap and almost free international calls makénteznet telephony attractive. Internet
penetration growth contributes to the increase @P\consumption as well. Over the last few
years, fast growth of consumption of VolIP telephevas observed. For example, according
to TeleGeography research, IP based voice senhee® been adopted by European
consumers at blistering pace. Next figure (Figufeekhibits VolP revenue growth in Europe
in the period 2005-2012. The figure contrasts théP#fevenues with the fixed voice revenues

in Europe in the period 2005-2012 as well.

*! see Gillet and Vogelsang (1999), pp. 236-254
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Figure 17: European VoIP and Fixed Telephony Reveras, 2005-2012
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Source: Data derived from TeleGeography [accesse®20.2008]

TeleGeographi expects revenues from traditional telephony inoerto decline from
33.6 billion EUR in 2007 to 15.7 billion EUR in 2Blas a result of revenue lost to VolP
services. TeleGeography estimates that VolP suimsrigrowth will continue to soar in
Western Europe and subscribers will grow from 2BilBon at year-end 2007 to 37.6 million
by the year-end 2008, and will hit 58 million by120

According to a European Commission repdrin Europe the number of VolP
subscribers reached 25.3 million (without cliensdx VolP applications such as Skype) at
the end of 2007 and their number is constantly grgwin 2007 the usage of VoIP was still
limited but the number of VolP users is growingadilistering level, for example, in 2007 it
constituted 14% of the overall fixed traffic in R, thus being the dominant market player,
6.3% in Austria and 5.6% in Slovenia.

Rapid growth in the popularity of VolP softwareppiding free computer-to-computer
voice communication, has been observed. VoIP softlilee Skype, ICQ, MSN and Yahoo is

attracting more and more users.

Skype, the global leader of software-based VolRiser continues its strong growth
and reached 309 million registered users in Mai@®82 with $126 million revenue for the
first quarter of 2008 (Figure 18). The next figultastrates the revenue and the number of
registered users for the period Q4 2006-Q1 2008.

2 see TeleGeography [accessed 25.10.2008]

** see Commission of the European Communitites (2008b), p. 39
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Figure 18: Skype Revenue and Number of Registeredsérs, Q4 2006-Q1 2008
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Skype’s revenue grew by $11 million from Q4 200tb 2008 and increased by nearly
60% in Q1 2008 compared to Q1 2007 — from $79 amiltio $126 million. Significant growth
(57.6%) of the number of registered users is olesewer the period Q1 2007-Q1 2008 as
well (Figure 18).

The increasing popularity of VolP is unlikely toogl down anytime soon and such
consumption growth is putting additional pressuretkaditional telephony and traditional
providers, intensifying the competition in the witransmission market. Increasing VolP
adoption will change the way telecoms do busines&urope, and it will challenge the

historical stronghold of incumbent operators.

2.1.2 FUTURE PERSPECTIVES IN THE GLOBAL
TELECOMMUNICATIONS SECTOR

In most of the countries around the world developmend upgrade of
telecommunications infrastructure will continue aevken intensify. Development of high-
speed network architectures will be a priority gfemators in the telecom market. NGN
developments will take place in many geographioores

A strong global migration of fixed to mobile semgcis expected. The demand for
mobile services and applications will be increasing to increasing consumers’ mobility and
expanding wireless capacity. Mobile video serviea grow at a significantly high rate.

Mobile services such as: personal mapping apptinatimobile TV, mobile e-mail, audio and
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video on demand, file and data transfer betweeferdiit consumers, etc. — will gain

popularity around the world.

Another key perspective of the development of tlba telecommunications market
will be the fast adoption of WIMAX technologies. dan be considered not only as a step
towards 4G mobile communication, but as a last \xieess solution for providing services to
their consumers as well. More than one billion pease mobile services without fixed ones.
For those users WIMAX Broadband Wireless Accesshielbgy is the only reliable
technology. In 2008, many WiMAX projects will beatized in countries like Mexico, Russia,
and Brazil due to underdeveloped copper-wire nekgjowhich deter to roll out a DSL
broadband network. WIMAX networks promise to bet fasd cheap and to intensify the

competition between mobile operators and telecoenaiprs that provide DSL.

A switch from analog to digital broadcast telewsi¢TV) will spread worldwide.
Digital television provides a better picture qualénd reception plus a variety of new

features. Mobile TV is expected to gain popularity.

IPTV — TV over the Internet — is expected to exh@igrowing trend in many regions
around the world that have a large broadband silesdvase. The drive to turn the TV into
an Internet-capable device is likely to continueccérding to a report released by the
Broadband Forum and Point TopfcJPTV subscribers have more than doubled over the
period Q1 2007-Q1 008 hitting 15.4 million. Nexgure (Figure 19) shows the significant
increase of subscribers in Asia-Pacific Region, thidkmerica, South and East Asia and

Europe.

** see Broadband Forum [accessed 22.11.2008]
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Figure 19: IPTV Subscribers by Region, Q1 2007-Q10D8
4

9000 8420
8 000
7 000
6 000
5000
4000
3000
2000
1000

m Q12007

thousands

m Q12008

Asia-Pacific North America South and East Europe
Asia

- J

Source: Data derived from Point Topic [accessed 2101.2008]

The trend of increased migration of TV consumpfi@m linear to non-linear TV (TV
On-Demand) will intensify due to the innovative wayf serving TV in a time-shifted manner
and excess bandwidth available in NGNs. By 20125 @56% of all TV content is expected to
be time-shifted, on-demand, on the Web or on a laatgivice®

In the next five years, the tendency toward globahvergence of information
technology, telecommunications and electronic matdiastructure will increase, leading to
service and end devices convergence as well.

Along with platform and service convergence, arcteend towards bundled services,
representing a first step towards convergence,gaith more and more popularity. This type
of services is offered by mobile operators, as agliixed, cable, etc.

Service bundles are rapidly gaining popularity aghahe European households.
Bundled-services subscribers, at the beginning6#72in EU reached 29% of the households
(Figure 20). Next figure shows the penetration t@ng the European households in the
period 2005-2007.

%> See Research and Markets [accessed 28.11.2008]
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Figure 20: Penetration of Bundled Services in EU,005-2007
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According to an EU surve¥f, the highest penetration rate was observed in Degma
where 47% of the households used such bundlesii, Z6llowed by the Netherlands and
Luxemburg — with 42% and 38% respectively. Finlaardli Greece registered the lowest
penetration level among the Member States — 7%d.aAdrespectively.

In the EU, Internet access is included in 24% blbahdled packages, followed by fixed
voice services, which are part of 23% of all busdkend followed by television and mobile
phone services — 12% and 6% respectivelprices for all packages fell across EU. In
addition to lower prices, consumers had a gredieice of services.

Ultimately, a converged communication structurd {géd to important socio-economic

benefits.

2.2 ANALYSIS OF THE TELECOMMUNICATIONS MARKET IN
BULGARIA

The State Agency for Information Technology and @Gamications (SAITC) is one of
the governmental structures responsible for the déWelopment at a national level. Another
governmental structure in ICT policy implementatienthe Communications Regulation
Commission (CRC). CRC is a specialised independtaie authority, entrusted with the
functions of regulation and supervising of the ¢elamunication services and activitiés
compliance with Bulgarian legislation, one of theaim tasks of CRC is to promote

competition in the country’s electronic communioas markets.

% see Eurobarometer (2008), p. 80
%’ see Commission of the European Communitites (2008b), p. 110
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2.2.1 VALUE AND DYNAMICS OF BULGARIAN
TELECOMMUNICATIONS MARKET BY SEGMENT

Telecommunications has been an extraordinary dynam fast growing sector of the
national economy in Bulgaria. The usage of telecomuoations services by business and
private consumers in Bulgaria increased signifigamyver the last years. According to
Industry Watch® telephone services amounted to 5.5-6% of the hmiddudget in 2007.

Bulgarian telecommunications market has experiersigdificant changes in recent
years which are inherent to an evolving marketButgaria, in the period 2003-2007, was
observed an increasing market competition amongriai@ players in the fixed-line market
and the mobile market, after the liberalizationtioé fixed telephone networks market in

January 2003. In 2004, Bulgarian Telecommunicat@ospany AD (BTC) was privatized.

Bulgarian telecommunications market can be dividetb the following industry
segments: fixed-line market, mobile services markeased lines, cable services, fixed
satellite networks, Internet Services market, Wikh@tworks, and other telecommunications

services.

At year-end 2007, the volume of Bulgaria’s telecaimioations market, estimated on
the basis of the revenues from each segment, aewtm3.355 billion BGN or 1.716 billion
EUR, which constitutes an increase of 11% towahné@syear-end 2006. For comparison, the
increase in 2006 with respect to 2005, and theeas® in 2005 with respect to 2004 was
nearly 10%, showing that Bulgarian telecommunicetionarket holds its continuing growth
rate (Figure 21). In 2007, the volume of the teteowunications market was around 6% of the
total Gross Domestic Product (GDP) of Bulgdfia.Figure 21 illustrates the
telecommunications market growth in Bulgaria fa tlears 2001-2007.

% see Industry Watch [accessed 19.10.2008]

° see BTC [accessed 17.10.2008]
% see National Statistical Institute [accessed 02.10.2008]
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Figure 21: Growth of the Bulgarian Telecommunicatims Market, 2001-2007
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The next figure represents the breakdown of Bufgatelecommunications sector by
key segments in 2006 and in 2007.

Figure 22: Breakdown of Bulgarian Telecom Market byKey Segments, 2006-2007
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Figure 22 shows that more than half (61%) of thég&ua’s telecom market revenues
were generated by mobile services in 2007, thugrtbkile communications dominated the
telecom market in the country. The sector of mobdevices in Bulgaria kept its dominant
relative position in the telecommunications mariegr the period 2006-2007 — 59.26% and
61.00% respectively.

Drop by a little more than 4 percentage pointhmfixed services segment is observed

for the same period — from 25.75% to 21.55% (Figi#ze Fixed-line revenue declined due to
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drop in fixed voice revenue. Bulgarians increasingte mobile phones, cancelling their
fixed-line service.
In 2007 was launched the provision of service guant-to-multipoint network based

on WiMAX technology.

2211 Mobile services market

The mobile market is the most dynamic sector in tdlecommunications sector in

Bulgaria. The mobile phone in Bulgaria is not oalgecessity but a lifestyle as well.

Bulgarian mobile segment continued its rapid dgwelent under conditions of an
increasing competition and a high market saturatian2007, the revenues from mobile
services increased in absolute value by nearly &B% amounted to over 1 billion EUR
(Figure 23), thus constituting more than a half4§lof the total revenue of the Bulgarian
telecommunications market (Figure 22) — being midant segment in the telecom sector in

Bulgaria. Figure 23 shows the mobile service reesrin Bulgaria over the period 2001-2007.

Figure 23: Mobile Service Revenues in Bulgaria, 2002007
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Source: Data derived from CRC (2008), pp. 16, 17

At present there are four operators carrying otiviies on mobile cellular networks
and services market: “Mobiltel” EAD (trade name Ml “Cosmo Bulgaria Mobile” EAD
(trade name Globul), “BTC Mobile” EOOD (trade nameVivatel) and
“Radiotelecommunications company” EOOD (trade naviabikom). Mobikom is the only

analog mobile network operator.
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The mobile market has been a lot more competitorapared to the market of fixed
lines, with three major players. The next figurég(ffe 24) illustrates the Bulgarian GSM
operators’ revenues for the period 2003-2007.

Figure 24: Revenues of the Bulgarian GSM Operator2003-2007
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Source: Data derived from Computer World BG [accessd 15.10.2008]

The total revenues of the three mobile-phone opeyaieached 1.13 billion EUR in
2007, thus outpacing more than two times the bssiiné landline competitors — 370 billion
EUR (Figure 28).

The significant growth rate and the high relatibare of the mobile services sector in
the total telecommunications market is due to thiouing trend more and more consumers
to replace the fixed voice services with mobile ©@@d due to the aggressive marketing
policy of the mobile operators for attracting neuwstomers held during the recent years, in
particular in the pre-paid segment. The number a@bife services subscribers reached
9 897 477 at the year-end 2007, what is a growthdarly 20% compared to year-end 2006.
The next figure (Figure 25) shows the recent trehthe mobile penetration level and the

number of subscribers in Bulgaria for the perio@22007.
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Figure 25: Subscribers and Penetration of Mobile Sgices in Bulgaria, 2002-2007
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As we see, the number of total mobile operatorbsstibers exceeds the total number
of population in Bulgaria, which means that the bemof consumers using more than one
Subscriber Identity Module (SIM) card grows, esplgifor the pre-paid services. This is a
clear sign of significant market saturation. At thear-end 2007, Bulgaria has a mobile
penetration level (130%) well above the EU averadel1.8%'" The part of the subscribers
using the services of more than one operator iseasing due to the significant price
difference in the on-net and off-net calls, as veslto the variety of attractive promotions
offered by the operators.

For fifth consecutive year more than the half distibers uses the services of mobile
operators through pre-paid cards. According to datamitted to CRC, 64% of the new

subscribers in 2007 used pre-paid cards and thlaiiive share was 57% of the total mariet.

The next figure (Figure 26) depicts the dynamicsnwdrket shares of the mobile
operators in Bulgaria by number of subscriberdierperiod 2003-2007.

* see Commission of the European Communitites (2008a), p. 3
* see CRC (2008), p. 46
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Figure 26: Market Share of Bulgarian Mobile Operatas by Number of Subscribers,
2003-2007
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Source: CRC (2008), p. 47, CRC (2007), p. 61

Over the period 2003-2007, the market share ofldhding mobile operator, Mobiltel
dropped from 68.3% to 51.50%. The third GSM operatavatel (the trade name of “BTC
Mobile” EOOD) has increased its market share td%40due to aggressive price policy and
attractive service structures. After the emergencBovember 2005 of the third Bulgarian
GSM operatof? namely Vivatel, serious and increasing price was heen stimulated in the

market for mobile services.

Due to technological innovations on the telecomrmation market, Bulgarian mobile
operators continue to introduce the new technotogdperators started offering new services
such as UMTS applications, High-Speed Downlink Rackccess (HSDPA) data services
transfer, video calls, music and video downloadbikeointernet packages, etc. In 2006
Mobiltel and Globul launched their first 3G sengc@amely video call and access to mobile
data, based on UMTS. In March 2007, the third Budga GSM operator, “BTC Mobile”
EOOD started offering 3G services as \i&lf> 4°

Although Bulgarian mobile operators offer a widatfmio of services (2G, 2G+ and
3G), mobile services market has primarily beenadritay regular voice transmission services.

The main part of the revenues, or almost 43%, ieegeed by voice telephony. Next figure

* see Vivatel [accessed 04.11.2008a]

* see Mtel [accessed 05.11.2008]
* see Globul [accessed 05.11.2008]
*® see Vivatel [accessed 04.11.2008b]
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(Figure 27) illustrates the revenues breakdown fpoovision of mobile telecommunication
services in Bulgaria for the period 2003-2007.

Figure 27: Bulgarian Mobile Market Revenues Breakdavn by Services, 2003-2007
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Figure 27 shows that mobile services in Bulgaria dominated by regular voice
services. The percentage of non-voice services) asi@ata and Internet services, is expected
to grow further from 2008 onwards due to the intrcitbn and development of new
technologies — 3G. Consumption of mobile Intermed data transfer services is expected to
grow due to the constantly increasing subscribaility.

Even though Bulgarian mobile phone services macket be considered to be in a
saturation period, its importance within the telacmarket continues to grow, in terms of

realized revenues, traffic volume, and number efsis

2.2.1.2 Fixed-line market

In 2007, drop in revenues from fixed telephone oeks and provision of fixed voice
telephone services by 7% in absolute value and%yir relative value towards the total
market volume compared to the preceding 2006 yeabserved. The total revenues of this
segment amounted to almost 370 million EUR, acogrdo data published by CRC. Next
figure (Figure 28) illustrates the revenues froxedi services in Bulgaria over the period

2001-2007.
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Figure 28: Fixed Services Revenues in Bulgaria, 202007
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Reduction in revenues is a result, on one sideh®fdecrease in BTC revenues from
fixed telephony and from the migration to mobileeogiors, the migration to services
provided by VolP providers, the usage of softwake ISkype and ICQ, enabled by the
possibility of PC-to-P& real-time voice transmission over Internet, and thuthe fact that
the alternative operators still have a limited ascéo the subscribers of the incumbent
operator.

After the monopoly of Bulgarian TelecommunicatiddempanyAD (BTC) was over
many new players entered the market. CRC granteddes giving the right to offer phone
services over own network. Despite the presencE8addctive alternative providers of fixed
telephony services, the relative share of BTC basedevenues from the provision of those
services in 2007 remains too high (96,54%), whechn indicator of still low and insufficient
level of competition in this market segmé&hiThe following figure (Figure 29) illustrates the
breakdown of revenues of BTC and alternative opesator 2007.

*’ personal Computer (PC)
*® see CRC (2008), p. 18
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Figure 29: Breakdown of Revenues of BTC and the Adirnative Operators, 2007
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The figure (Figure 29) shows that the main parth&f revenues, for both BTC and
alternative operators, is generated by nationdfidra- 51.4% and 44.3% respectively.
Subscribers prefer alternative providers for makirigrnational calls — constituting 24.5% of
their total revenue compared to just 5.5% of thal t@venue of the incumbent BTC. In order
to gain new subscribers alternative operators ate@ducing aggressive pricing policies
(different service packages), characterized by topmeces compared to the ones of the
incumbent operator BTC bringing the market playensrice war.

At the year-end 2007, eight alternative operatdfered bundled packages including
fixed voice telephony: “Nexcom Bulgaria” EAD, “Naet Sat” OOD, “Mobiltel” EAD,
“Vestitel BG” AD, “Eurocom Cable Management BulgdriEOOD, “CableTEL” EAD,
“Cosmo Bulgaria Mobile” EAD and “Trans Telecom” EAD This brings more competition
in the Bulgarian telecom market and enables thesiders to pay less than if subscribed to

these services separately and to save time.

Figure 30 exhibits the tendency of fixed to molsildstitution (FMS), expressed by the
dynamics of the level of penetration of fixed tdlepy and mobile telephony over the period
2001-2007. Mobile services are gaining more andemuoopularity among the users in
Bulgaria, causing a smooth decline in the usexaifitelephony in the country.

4

° see CRC (2008), p. 16
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Figure 30: Fixed and Mobile Penetration level in Blgaria, 2001-2007
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Although, at present, the competition level in tixed voice market is relatively poor,
FMS phenomenon is a key threat to fixed phone .cillsre and more consumers substitute
cellular phones for hard-wire phones. Consumergpraobile phones for their portability
and convenience. Another threat for the incumbehC Bs the integrated communications
solutions — mobile and fixed telephony offered hg tmobile operators in Bulgaria. For
instance, in 2005, Globul launched an integratediladixed telephony solution — Mobile
Virtual Private Network (mVPNY°

2.2.1.3 Leased line segment
Leased lines are telephone lines that have beesedefor private use to mobile
operators, Internet providers, and other compapg$orming communications activities.
This practice is expected to boost competition agndifferent telecommunications operators

and to bring down prices for end users.

In Bulgaria, individual licenses for carrying ouf telecommunications through a
telecommunication network for provision of the keddine service are held by the incumbent
operator BTC, by the mobile operators (“MobiltelAB, “Cosmo Bulgaria Mobile” EAD,
“Radiotelecommunications Company” EOOD), by a cablgerator (“Eurocom Cable
Management Bulgaria” EOOD) and by data transferatpes (“Sofia Communications” AD,
“Nettera” EOOD, “Novatel” EOOD)In 2007, two new individual licenses for carryingt of

electronic communications through telecommunicatietwork for provision of the leased

*% see Globul [accessed 07.10.2008]
35



line service were issued to “RAKOM” AD and “TelecdPartners Network” EAD?
The revenues from leased lines have increased@apmately by 20% in 2007 compared
to the previous year and amounted to approxima@lgnillion EUR (Figure 31). Next figure

illustrates the dynamics of Bulgarian leased liegmsent in the period 2001-2007.

Figure 31: Leased Lines Revenues in Bulgaria, 20@B07
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Increase in revenues in the last three years (2005) is due to the greater number of
alternative operators carrying out activities ie tharket (12 in 2007 compared to 10 in 2006
and 7 in 2005), as well as to the growth, in alisokalue, in the revenues from leased lines of
the incumbent operator BTE.The relative share of the ex-monopolist in theicttire of
leased line segment is around 92.15%, which repteseduction by nearly 3 percentage
points in comparison to 2006, while the share ef ¢cbmpetitors has increased up to 7.85%
(Figure 32).

5

! see CRC (2008), p. 72
2 see ibid, pp. 72,73
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Figure 32: Breakdown of Revenues from Leased Linedf BTC and Alternative
Operators in Bulgaria, 2006-2007
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In the next years new market entrants are expeittedome into the leased lines
segment. Thus the market share of the incumbentiBE&pected to decline.

2214 Cable market

The Bulgarian cable market was officially openedcempetition in 1998, since many
operators had conducted activities illegally. Maweyv operators entered the market since that
year. After the liberalization of the Bulgariangebmmunications sector in 2003, many cable
operators started provision of cable telephony el Wable TV infrastructure in Bulgaria is
capable and is used for distribution of not onlg\esion, but other communication services
as well. At present, Bulgarian cable operatorsraff¢evision services, Internet access and
fixed telephony.

Now, cable operators in Bulgaria are considerdaetm a highly saturated marketplace.
This market segment demonstrates highly competéivaronment. At year-end 2007, the
total number of cable operators was 564 and thebeurof cable networks reached 2 728
(Figure 33). Figure 33 illustrates the recent depelent in the segment over the period 2004-
2007.
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Figure 33: Number of Cable Operators and Number ofCable Networks in Bulgaria,
2004-2007
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A tendency toward consolidation in the cable marketbserved over the period 2005-
2007. In 2007 the number of the operators for kel tconsecutive year decreased, but the
number of cable networks continues to increaseghvimplies a strengthening of the position
of the big players (Figure 33).

The first step toward consolidation of the Bulgar@able market was undertaken by
“CableTEL” EAD, the leading cable operator in tlauntry. In 2005, the company signed an
agreement with “Recording Haskovo” OOD and “Varié@t EAD-Shumerr?

In 2006, “Eurocom Cable Management Bulgaria” EOQIguared direct control over
“Eurcom Plovdiv” EOOD and “Centrum Grup-BG” ABS.

Nowadays, CableTEL and Eurocom are among the |lgaw#ihle operators in Bulgaria.

The total number of cable operators’ subscribeBulyaria as of December, 31th 2007
was approximately 1.22 million and there was amdase by 3% compared to 2006The
following figure (Figure 34) shows the penetratilmvel for cable television among the
Bulgarian households in the period 2004-2007.

** see CableTEL [accessed 10.11.2008]

>* see Eurocom [accessed 10.11.2008]
> see CRC (2008), p. 100
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Figure 34: Penetration Rate for Cable Television aiwng Bulgarian Households, 2004-
2007
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Cable TV penetration among Bulgarian householdselatively high although the
number of major service providers is decreasing tuéhe process of consolidatiofhe
penetration rate for cable television in Bulgama2007 reached 42% of the households,
which is by 1 percentage point more compared t®Z6@ure 34). Slowdown in the growth
of penetration level had been observed over thegdérom 2005 to 2007. Development of
satellite broadcasting in Bulgaria can be consdier® a significant threat to cable TV, thus

intensifying the competition in the provision ofeigision among Bulgarian consumers.

Next Figure (Figure 35) exhibits the total revenumscable telecommunications

segment in Bulgaria over the period 2001-2007.

Figure 35: Revenues from Cable Telecommunicationse8/ices in Bulgaria, 2001-2007
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Total revenues from cable telecommunication nete@iounted to nearly 90 million
EUR in 2007, which is almost 10% more in compariaah 2006, when revenues amounted
to 82 million EUR (Figure 35). The greater partloém are still generated from broadcasting
of radio and television programs, the revenues fndrich mark growth of 4% and reach 85%
of the total revenues from the market segment,enthié relative share of the coded programs

decreases by around 5% and amounted to 1% ir'2007

Television reception in Bulgaria is mainly via ablea TV network. The next figure

(Figure 36) shows the way, in which Bulgarian hinades receive television.

Figure 36: Television Reception in Bulgarian Housatids by Kind of Network, 2007
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Due to the fast introduction of new technologieBleaperators expanded the diversity
of programs and number of channels providing thlesstibers with multiple choice of

programs and audio-visual services.

One of the main advantages of Bulgarian cable operas that they possess their own
infrastructure. This enables them to model thein @ervice offerings. Thus they have a great
potential in combining many telecommunications E®s. Most of the cable operators
already started provision or have intentions teemthundled services such as two-service
bundle (cable TV coupled with an Internet accessitir voice services), three-service bundle

(voice, data and television), coded programs, ttatesfer, High-definition television (HDTV)

>® see CRC (2008), pp. 100, 101
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and video on demand. Revenues from provision ofdlaahofferings such as Double Play
(cable TV and Internet access) have increased jprpaimately 3 percentage points to 11.4%,
those from provision of Triple Play — 0.9%, thoseni transmission of digital television
reached 1.9% from the aggregate revenue of thee aadtivorks.” The bundles allow the
cable operators in Bulgaria to keep their subscsifeom switching to satellite digital
television operators, and the main advantage tcstibscribers is the convenience and price
discounts, if subscribing to a bundle offering.

2.2.15 Satellite Systems market
Services provided by satellite systems have beemingaincreasing popularity. In
Bulgaria satellite networks are used mainly foritdigTV and radio broadcasting, voice
transmission, data transfer and Internet accessisowao and for mobile and personal
communications. Satellite services provision insesathe competition in all segments of the

telecommunications market.

In 2007, ten operators had individual licensestfansmission of services over satellite
network®® The volume of the segment amounted to 18.86 millJR and has increased
more than twice compared to 2006, when the totamees amounted to 8.65 million. The
following figure (Figure 37) illustrates the revengrowth of fixed satellite services in
Bulgaria, for the period 2003-2007.

>’ see CRC (2008), pp. 85, 86

% see ibid, p. 86
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Figure 37: Revenues from Fixed Satellite Services in Bulgaaj 20032007
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The growth of themarke (118% from 2006 to 2007) is staggeriagd is explained b
the significant share of satellite digital telewisiservices and radidn 2007 revenues froi
digital satellite television and radio amounto over 15 million EUR, or 79% of the total

market share of theatellites systermrsegment (Figure 38)n Bulgaria satellite TV demand
expanding continuously.

Figure 38 Breakdown of Revenues from Fixed Satellite Serves in Bulgaria, 200
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According tostatistical informatio provided byCRC, the penetration rate of satel
digital television increased from 3% to 8% of thember of households in 2007 over a-

year period®® For the sake of comparison, the penetration lef/ebble TV in 2007 reache

*see CRC (2008), pp. 87-89
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42%, compared to 41% in 2006 (Figure 34). The datRigure 39 shows that despite the
significant difference in the absolute values ofmiwer of subscribers, among cable TV and
satellite digital television, satellite TV broadtiag is rapidly gaining speed — the number of
subscribers has doubled almost every year sincé 206 increased more than 2.6 times in
2007 compared to 2006 — from 88.5 thousands tor2Bdusands.

Figure 39: Number of Subscribers of Cable Televisioand Satellite Digital Television in
Bulgaria, 2004-2007
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Satellite television remains a significant threatcable television providers. Although
the advantages over the cable TV are questionabBulgaria, in the recent years has been
observed a tendency toward cable to satellite i@t@v replacement as a solution to TV
watching. Users switch to satellite TV, becausethaf following advantages: clearer and

sharper pictures, significant hardware compatiegitmore programming choices, etc.

2216 Internet services market

Internet is already widely available throughout daria. Internet is also changing the
way Bulgarians access media.

In Bulgaria has been observed tendency of Intgeretiders to register as data network
operators. For this reason, data transmissionratednlet access provision are considered to be
in the same market segment.

The number of registered operators increased gignity in the period 2002-2007. In

2007 their number reached 583, a 5% growth compaitbd2006.
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Figure 40: Number of Data Transmission Operators irBulgaria, 2002-2007
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The slowdown, in 2006-2007, in the growth of themier of operators is due to
increased market saturation. Market consolidatsoobiserved as well — many small operators
have been acquired by bigger ones and some ofntlaéf eperators terminated activities as
well. For instance, in March 2008, “Speedy Net” AB, Sofia-based Internet services
provider, acquired the networks of two other contpet — “Relef Net” OOD and “Ave
Computer Products” OOF.

In 2007 the volume of the data transmission andrirgt access provision segment
amounted to nearly 107.8 million EUR and markedrewth of 49% compared to the
preceding yeat' The following pie chart (Figure 41) illustratesettbreakdown of the

revenues by source in 2007.

® see Speedy Net [accessed 22.11.2008]
®! see CRC (2008), pp. 16, 17
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Figure 41: Breakdown of Revenues from Data Transmission Netwé&s and Internet

Access in Bulgaria, 2007
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Figure 41 shows thahi200’, the main part of the revenuesgisnerated from Alwa-
on Access (71%). Significant sh (19%) is constituted by the builgp of Virtual Private
Networks (VPNs). Dial-upinterne connections continue to decrease duea constant

replacement by higbpeed broadbar

In 2008, twentyiwo data transfer network operators planned td prawision of VolP
services and twentgeven intend to introduce IP television. As a catisor, in 2007 twenty-
nine operators offered VolP services and nineoffered IP TV.In Bulgaria,VolP and IPTV

are gaining momentum antig will intensify the price war amonall voice and televisio

signalproviders on the telecommunications sector in Brig®

Although thedemand forinternetservices is increasing rapidly, the cou is at the
bottom in EU regarding thdnternet penetration rate based populatiol. Next chart

illustrates the penetratiorate gap between Bulgaria and other EU cour

%2 see CRC (2008), p. 80
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Figure 42: Internet Penetration Rate per Populationin Bulgaria and EU (average),

2006-2007
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Source: Data derived from Eurobarometer (2008), p28

According to statistical data provided by the Intgrproviders in Bulgari& the total
number of Internet access subscribers reached &batlyear-end 2007, or an increase of
nearly 40% compared to year-end 2006, when the eurob subscribers was 466 022.
Internet subscription increased more than threegim 2006 compared to 2005.

The overall broadband penetration rate in Bulghaa increased strongly since the
beginning of 2006 — from 2.3% in January 2006 ®6% in January 2008 (Figure 43). But
despite the significant growth in the last threarge broadband is significantly less prevalent
in Bulgaria than the EU.

The next figure (Figure 43) compares the broadbpedetration rates in EU and

Bulgaria for the period January 2006-January 2008.

Figure 43: Broadband Penetration Rate in Bulgaria ad EU, Jan 2006-Jan 2008
N
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| *Penetration rate in the EU-25 |
_ J
Source: Data derived from Commission of the European Commuities (2008b), pp.

27, 86

® see CRC (2008), p. 82
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Figure 43 shows thahe broadband penetration in BulgariaJanuary2008 was just
7.6%, and it waghe lowest in the EU arwell below the EU27 average rat- 20%. Thus the
proportion of broadbandsers in Bulgaria is well behirthelevels in other EU countrie

Relatively high competition exists between the fplats on the broadband market
Bulgaria. Cable operators, Local Area Networks (lsAMnd fixed incumbent are presen
this market segmenCompetition between the different platforms willlider compditive
benefits to end consumershe next figure(Figure 44)illustrates the breakdown of tl
broadband market share in Bulgaria among the -line incumbent cabe operators and

alternative operators, as ddnuary 200:

Figure 44: Distribution of Broadband Market Share in Bulgari a by Type of Operator,
January 2008
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BTC (fixed-line
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Source: Data derived from Commission of the European Communities (20(b), pp.

86, 87

LAN, Remote Local Area Network (RLAN), Virtual LANVLA) and Metropolitan
Area Network (MAN)are technologies mostly used by alternative opesatoBulgaria. The
fixed line incumbent had 99% of the DSL lines inldgaria, asof January 200°*

In Bulgaria, he most widely deployed broadband access techn, in 2007, was Local
Area Network andRemote Local Area Netwao (57.3% of all broadband subscriber:
followed by xDSL Asymmetric Digital Subscriber Lit (ADSL)) with 25.2% of all
subscribes, and followed by cable access (14%). The emersyaif new technology fc
broadband pnasion is observed in 200namely WiIMAX. The relativepositionof WiMAX

® see Commission of the European Communities (2008b), pp. 86, 87
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is still small (0.25% or B57 subscriber, but anexpanding demand for broadbalnternet

provided by this new technologyexpected from this year onwardadqure45).

Figure 45 Broadband Subscribers Distribution by Technolog' in Bulgaria, 2007
4
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Source: CRC (2008)p. 84

ADSL is gaining popularity among Bulgarian consusnédue to its good speed &
connection reliabilityDue to infrastructure development and the neethifgh-speed Internet,
the use of dial-up Internétas decreaseand ADSL has increasefAccording to recel CRC
survey® in 2007 ADSL held second position, followed by @alnterne access, while in
2005 it held third position.

As a comparison, in EU the most widespread broatib@chnology is ADSL
accounting forabove 80% oftotal lines®® In 2007, BTCwas the only major provider
ADSL services in Bulgaria indicator for insufficient competition in this maksegment
The number of the BTC ADSL service subscribersdiagst doubled in 200compared to
2006.

LAN and RLAN are the most popular in Bulgaria doethe tendency of introductic
and deployment of new LAN networks. LAN and RLANwerks arepreferre« by Bulgarian
consumerslue to the faster acct and lower access prices, and becamest of the LANSs ar
connectedo big servers that enal subscribers to download free mysi@eo, software an
other content. Due to the lack of regulation andtic® of the governmental bodies, me

LANs have accessedhe incumbents’ private prope without any payment ar

% see Econ.bg [accessed 09.01.2009]
% see Commission of the European Communitites (2008b), pp. 29, 30
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authorization. Others have even laid down cableowds illegally. This is one of the reasons
they offer lower prices.

In the next years, Internet penetration is expetbedhcrease strongly. According to
Business Monitor Internation&, Internet penetration rate in the country will deawearly
45% by 2010, and the broadband penetration wikthregearly 10% within the same period.
There is a considerable scope for growth in thetdbanid run. Broadband Internet revenues
are expected to contribute around 25% of Bulgafia&d-line segment revenue by 2011, and

revenues are expected to reach $214 million in 2011

The emergence of new technologies and further dpwetnt of current available
networks are expected to stimulate the demand tdriat services. Bundled services
including Internet access are expected to spredelyamong the users. Provision of new
interactive services will facilitate the competitidbetween the marker players, which will

benefit the end-consumers in terms of lower pravas higher quality.

2.2.1.7 WIMAX services

Three operators received WIMAX licenses in 2007 and more license was issued in
2007%8 By the end of 2008 a fifth operator, “Carrier B@OD, plans to start activities,
currently developing its WiMAX network’

According to data provided by CRC, in 2007 four @amies provided
telecommunication services over point-to-multipoikind of networks using WIMAX
technology: “Max Telecom” OOD, “Nexcom Bulgaria” A “Trans Telecom” EAD and
Mobiltel.”> Max Telecom is the only operator providing telecounications services to end
users only through WIMAX technology. The main seed provided by the operators are
Internet access and voice services. All four opesabffer WIMAX broadband Internet
access. In 2007 Max Telecom pioneered provisiobuofdled services (Triple Play) through
its WiIMAX network.* Now, in 2008, Nexcom and Trans Telecom startechgugheir

WIMAX network for provision of bundles as well.

% see Business Monitor International (2008), pp. 14, 15

® see Commission of the European Communitites (2008b), p. 90
? see Carrier BG [accessed 05.12.2008]

% see CRC (2008), p. 103

"t see Max Telecom [accessed 20.11.2008]

6
6!
7
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At year-end 2007, the total number of subscribesiagiWiIMAX services in Bulgaria
reached 1 767. Their number is expected to be leetvd@ 000 and 100 000 by the end of
200872

Total revenues at the end of 2007 were 47 257 EURhe total revenues from this
segment still have relatively small share from th&al telecommunications sector, but a
growth in revenues is expected in the next yeans. ifitroduction of WiMAX technology is
at the very beginning and further network enlargethieand development is expected.
Investments in this sector are expected to reaemlyn@4 million EUR, or 6.6% of all

investments in the telecommunications sector f@826

WIMAX technology enables operators to offer higrality, competitive and reliable
services to end users. This wireless technologyahastential for provision of wide range of
services for the end users and it may be expebtgdiMAX will have significant impact on

the telecommunications market in Bulgaria.

2.2.2 FUTURE PERSPECTIVES IN BULGARIAN
TELECOMMUNICATIONS MARKET

Cross-segment competition is expected to grow enrtext years, with an increasing
number of telecom operators marketing packagesitichide two or more services such as
mobile and fixed-line services, television and ascéo Internet. In order to attract new
customers and to reduce churn, fixed-line operatbile operators, ISPs, cable operators
and other alternative telecommunications servicesigers will concentrate on the provision
of bundled offerings. Due to the increasing contjmet] operators will also increase the

spectrum of services they offer and will improveittguality as well.

In recent years, activation of the provision of 8lea services is observed. But their
relative share of the total market is still low amas less than 1% in 2007 (Figure 46).

72 see CRC (2008), p. 105

7 see ibid, p. 16
" see ibid, p. 105
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Figure 46: Structure of Bulgarian Telecommunications Market, 2007
/
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Source: CRC(2008), p.21

An increasing number of operators and providertelecommunications services w
offer their customers a variety of sin-priced packages obundles combining seve
services thus the relative share of revenues generatedbungled services, in the to
Bulgarian market, is expected to gr:

According to Figure47, the biggest relative position (almo30%) from he total
revenue of the serviceapkages is formed by the DoulPlay comprising of cable televisic
and provision of InternesiccessThe Triple Pay package (fixed telephony, cable televis
and provision of Internedccess) ha7% of the total revenue from bundled servi

Figure 47: Breakdown of Revenues by Type of Bundled Package Bulgaria, 2007
e s
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M Fixed telephony + internet access
M Fixed telephony + TV

H Cable TV + internet access

B Mobile services + internet

M Fixed telephony + mobile services

H Fixed telephony + internet access + TV

\_ Fixed telephony + private network for data transfer + TV

Source: CRC(2008), p. 2.
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Since the demand for bundled offerings is expedtedyrow significantly, more
companies will progressively roll out triple-plagrsices to their customers, thus the relative
position of three-service bundles is expected tosiase.

A trend of Bulgarian households buying more comroation bundles over the last
years is observed. More and more Bulgarians aerdsted in all-in-one packages, which

implies a strong potential demand for bundled sexvi

Figure 48: Share of Bulgarian Households Buying Comunications Services as a Part of

Bundle, 2005-2007
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Source: Data derived from Eurobarometer (2008), p81, 82

Service bundling will intensify the competition teten market players on the

Bulgarian telecommunications market and ultimabedpefits will go to consumers.

3 DIGITAL CONVERGENCE, SERVICE BUNDLING AND
COMPETITION IN TELECOMMUNICATIONS MARKET

The process by which different media as audio, ojidkata and voice communication
services become digital and come to be delivered one network is known as Digital
Convergence. Since the late 1990s, the increasuopgnological convergence has been
facilitating the new kind of interchangeability amtterconnections among different media

forms.

The business implications of Digital Convergence grofound. The economic
organization of many fast growing industries is nigeitransformed. Convergence is
significantly altering traditional business modelghin the industries. Many researchers try
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to predict precisely what shape this transformatwii take and what the economic
consequences will be. Nevertheless, some crucmdcss of a significant change in market

structure are already visible.

At a market level convergence reshapes the matikettgre of the industries involved.
Digital Convergence has created new market spatgd@ught previously distinct industry
sectors in competition with each other. Market ptaywhich used to be monopolies within
their core industry are currently experiencing anaatic change in their market structure —
development of fiercely increasing competitiGnConvergence creates and intensifies new
forms of rivalry between companies previously opega in different markets. New
technology does not respect geographic borders els World geographic borders are
becoming increasingly meaningless — markets arerbieg more and more international in

nature.

Convergence is also changing the pricing stratefiise products adopted by the firms
and the structure of their product offerings. Cagjroducts are now usually tied to each other
and sold as a combined product (package, bundla)kéd players feel compelled to engage,
to a certain extent, in product bundling strategiesrder to reduce customer churn, minimize
costs, improve service provision and brand namfopeance’®

Bundling strategies and their effect on competitoa now a very hot and challenging
research topic for the Industrial Organization exoists. Bundling is a marketing strategy
used to offer two or more products combined withisingle package. The most common
types of bundling following Adams and Yellen (197&e mixed and pure bundling Pure
bundling consists of the sale of two or more products @slyone combined product, and the
buyer cannot buy the products separatelixed bundlingoffers a choice between purchasing
the entire bundle or just one of the parts of tinedbe.

In some “new” converged markets customers haveeetiy benefited from this digital
revolution. Convergence may provide significant dféa to customers such as price

reduction.

7> see Picot (2006), pp. 87-92
’® see Caballero and Hens (2008), pp. 3, 4
53



3.1NETWORK CONVERGENCE, SERVICE CONVERGENCE AND
SERVICE BUNDLING

Convergence can be expressed as:

“The ability of different network platforms to caegsentially similar kinds of services;
or the coming together of consumer devices sucthedelephone, television and personal

computer”’

Nowadays, different services can be carried oredfit infrastructures and the end
users’ access equipment will be designed to comeatmwith different services. Historically
networks were built to provide a certain type alge. In the past, fixed telephone lines were
used for a conduit for voice telecommunicationspiteonetworks carried only mobile voice
services, cable television networks only carridevigion signals to households, etc. The next

figure (Figure 49) shows the traditional segmeatatf networks and services.

Figure 49: Traditional Segmentation of Networks andServices

Traditional Segmentation of Networks and Services

NETWORK SERVICES
CABLE TW > TELEWVISION
TELECONS > FIXED TELEPHONY
MOBHE NETWORK - MOBILE TELEPHONY
DATA NETWORK > INTERNET

Source: Organization for Economic Co-Operation andDevelopment (2006), p. 8

However, convergence has changed the network usaigern. Digital Convergence
enabled different networks to carry similar kindservices, calle@ervice Convergencé&or
instance, the development of ADSL and cable modaerriet access has enabled fixed line

and cable television networks to transmit a muecbeiarange of services over their copper

7 European Comission (1997) GREEN PAPER ON THE CONVERGENCE OF THE TELECOMMUNICATIONS, MEDIA
AND INFORMATION TECHNOLOGY SECTORS, AND THE IMPLICATIONS FOR REGULATION. Brussels, p. 1
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and fibre infrastructure; voice over Internet Poatioor over circuit switched networks, video
over cable television or ADSL, etc. The telecommahons industry is facing identity crisis.
The following figure (Figure 50) illustrates the pact of technological change on networks

and provision of services.

Figure 50: New Technologies and, Networks and Sengs

New Technologies and, Networks and Services

NETWORK SERVICES
CABLE TV TELEVISION
FIXED TELEPHONY
TELECOM
FINED TELEPHONY
AOBIHE NETWORK INTERNET
DATA NETWORK

Source: Organization for Economic Co-Operation andDevelopment (2006), p. 9

As a result from the convergence different netwofkastructures can provide many

services (Table 1).

Table 1: Multiple Service Provision under Different Network Infrastructures

Infrastructure Voice Data Video
Copper line PSTN DSL, FTTP VOD, IPTV
Cable Some Cable Modem Analogue, DTV

Mobile

Analogue, 2G, 3G

2.5G, 3G

DVB-H, otherg

Fixed Wireless Some (VolIP) Proprietary, 3G, DVB
WIMAX, LMDS,
MMDS
Powerline Communications| VolP BPL VOD, DVB,
IPTV

DSL=Digital Subscriber Line, FTTP=Fiber to the pisey VOD=Video on Demand,
IPTV=Internet Protocol TV, DVB=Digital Video Broadsting, 2G = Second generation
mobile service, 3G=Third generation mobile servige| =Broadband over Power Line.

Source: Telecommunications Management Group [access$ 20.09.2008]
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New technologies have enabled the possibilities d@ation of new services, new
service offerings and created conditions for ganisynergy in the technological
development. The advance of media and telecommionisaconvergence enabled access

providers to market multi-play services combiningternet broadband, television and
telephony.

3.2CONVERGENCE, SERVICE BUNDLING AND COMPETITION
IN TELECOMMUNICATIONS MARKET IN BULGARIA

In recent years, the convergence process has bbsarved in the Bulgarian
telecommunications sector. Most of the main exgstimarket players, such as BTC, mobile
services operators, cable television providerserirdt providers, etc. started providing a
plethora of services. New entrants came and sortendnto come into the Bulgarian
telecommunications market.

In 2003, the Bulgarian telecom market was completderalized and individual
telecom licenses were given to six alternative ajoes: Orbitel, NetPlus, GlobalTech
Bulgaria, East Telecom Co., Nexcom, and BOL.BGince the privatization of Bulgarian
Telecommunication Company in 2004 by VIVA Venturesany smaller companies have
entered the market and have been competing with. Bh€ following table (Table 2) shows
the list of alternatives operators, holding an Vlial license (116A) for carrying out
telecommunications through public fixed telecomngations network and providing of fixed

voice telephone service on the territory of RepubfiBulgaria.

Table 2: List of Alternative Operators in Bulgaria Holding Individual License
(116A) for Carrying Out Telecommunications through Public Fixed
Telecommunications Network and Providing of Fixed ice Telephone Service on the
Territory of Republic of Bulgaria.

Name of operator

“GlobalTech Bulgaria” EOOD /n 2005 license
was transferred t6CableTEL” EAD in 2005

“East Telecom Co” AD

“NetPlus” OOD

“Nexcom Bulgaria” EAD

“Orbitel” EAD

Year-
end 2007
Year-
end 2006
Year-
end 2005
Year-
end 2004
Year-
end 2003

’8 CRC Decision Ne 142/20.05.2004.
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“Bulgaria Telecom Net” AD
“Vestitel BG” AD

“Spectrum Net” AD

“Telecom Partners Network” AD
“Trans Telcom” AD

“Eurocom Cable Mgmt Bulgaria” EOOD
“ITD Network” AD

“Cosmo Bulgaria Mobile” EAD
“Mobiltel” AD

“Net is Sat” OOD

“Novo” EOOD

“Skat TV” OOD

“Telecom 1” OOD

“Globul Communication Net” EAD

Source: CRC (2008), p. 25

Although BTC, Bulgaria's former state-owned teleammications monopoly, is still
the dominant player in the fixed-line services, pamy revenues have been depressed by the
trend toward mobile phone use and VolIP telephogythb competitive pressure on prices by
alternative operators — a typical consequence djitédi Convergence in the Bulgarian
telecommunications market; and by the regulatogsgure on prices as well. The following

figure (Figure 51) shows the price per 10 minutermational call in Bulgaria, in 2006-2007.

Figure 51: Average Cost per 10 Minute InternationalCall in Bulgaria, 2006-2007
-
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Source: CRC (2008), p. 42
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According to the figure above, international cadtevided by alternative operators are
relatively cheaper than those provided by the B#@, incumbent telecom operator in the
country. Since the prices of Orbitel are lower thtfamse of the incumbent, customers will pay

lower telephone bills and they will obviously saweney.

The only way in which alternative operators mayeeitbhe voice services market is by
offering conversation services at prices lower tlthe ones of BTC. In January 2008,
Nexconf® announced price reduction (by 8% to 0.24 EUR pawte with VAT) for all
private and corporate customers, using the sef\roeed Telephone”. This reduction will

benefit the customers in terms of longer talkoater prices.

Because the incumbent telecom, BTC has the largeshue share of the fixed line
services (96.54%) it resists price decline and tend to be priceofedlr. Its reactions are in
order to keep its subscriber base in the increbsingmpetitive market and to prevent
subscribers from switching to alternative providdmrsorder to improve performance, BTC
launched provision of mobile services, under thaendrname Vivatel in 2005, and in the
beginning of 2004 BTC launched provision of Intdéraecess service via ADSL to end
users’* According to the BTC investment plan, in 2008 doenpany will invest almost 110
million EUR in its fixed ADSL broadband structurench in the development of the
infrastructure of its mobile operator Vivaf8l.

Alternative operators, licensed to provide fixedceotelephone services, offer their
customers data / (or data and video) services dis Mest of them offer the subscribers

various bundle packages such as Double Play apteTrlay (Table 3)

7 see Saga Technology [accessed 12.11.2008]

% see CRC (2008), p. 33
! see BTC [accessed 21.11.2008]
8 see Handy [accessed 22.11.2008]

8
8
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Table 3: List and Type of Bundle Packages Offeredybthe Alternative Fixed Voice
Operators in Bulgaria, as of June 2008

Double Play Triple Play .  _
c c = = O
RO] o .2 o_ 3 o8B wggg
c c c .0 cgs| €2 C ool
) < 2, S o £Ss2l 520 ST c—=,
Services STE 0 S =9 Zc 0 SZ2co 0
=, 2= —+CD_+I— =~ Qo oc®
Operator 279 SO Laos5l 27 + T w88
-3 T o s2<c|lo 3o - 28
QS QO Q2o SOV O E®
T§ |& |G8gdgg |E:ZE
L 2] E +— n 9 T 5
n © 3 s+
1 | “Vestitel BG” AD X X X
2 | “Eurocom Cable Mgmi X X X
Bulgaria” EOOD
3| “CableTEL” EAD X X X
4 | “Cosmo Bulgaria X
Mobile” EAD
5 | “Mobiltel” EAD X
6 | “Nexcom Bulgaria” X
EAD
7 | “Net is Sat” OOD X
“Trans Telecom” EAD X

Source: CRC (2008), p. 34

According to statistical data provided by CECin 2007 more than 60% of the
subscribers of the alternative fixed voice provédiead subscription to Double Play or Triple
Play, with 72% of the three-service bundle compgsinternet access, television and fixed
telephony. As a comparison in 2006 only one of #dernative operators, namely
“CableTEL” EAD provided Triple Play comprising Imtest access, television and fixed
telephony, whereas in 2007 their number increasethree — plus “Vestitel BG” AD and
“Eurocom Cable Management Bulgaria” EOOD. “ITD NetW' AD plans to enter the
market of bundled services by the end of 2008.

Due to technological progress, emergence of nevenpatin consumption of telecom
services in Bulgaria is observed. According to Barometer surve$! in 2007 in Bulgaria,
46% of the households with Internet access used R for making calls. As a comparison,
22% of the European households made phone calistbgelnternet in that year. Thus IP

telephony is a threat to traditional telephony af.w

# see CRC (2008), p. 35

# see Eurostat [accessed 20.11.2008]
59



During the initial phase of the development of thBulgarian mobile
telecommunications sector, the scope of produderdifitiation was significantly low. The
products were based only on mobile telephony. Bi72€he mobile operators in Bulgaria, M-
Tel and Globul, started offering fixed voice teleply and mobile/fixed converged services as
well. In recent years, rapid development of thevigion of new converged services by the

mobile operators has been observed. The follovabge{Table 4)illustrates the new services

introduced by the Bulgarian mobile operators inghaod 2004-2006.

Table 4 New Services Introduced by the Bulgarian Mobile Oprators, 2004-2006

Mobile 2004 2005 2006
Operator
Mobiltel *Mtel +' — specialized news *GPRS applications «Corporate VPN
horoscopes, etc., received «EDGE applications based on WiMax
through SMS *Recharge of Prima througlf  *Video telephony
*‘MMS news rental’ — Internet *HDMA
receiving multimedia news «New animations, logos, «Expansion of
(containing picture and text)  pictures, skins, games WCDMA/HSDPA
*Mobile Internet through *Video MMS services
GPRS «Musicall - replacement of «Vodafone Life!
*WAP through GPRS the standard "free" ringing Portal &
tone with chosen by the useg *Mobile TV
music *Vodafone mobile
connect PC cards/ PC
modem
Electronic prepaid
account reacharge
Globul *GPRS applications *Globul MVPN *Services, based on
*‘Globul chat’ — sending *My Globul menu - easy an WCDMA network
chat messages through SM5  quick access to various *|-Mode
or WAP inquiry, information and fun *3G Globul Connect
*Mobile Internet through services Center (when using
GPRS *Globul 2 in 1- handling two Data SIM)
*WAP through GPRS numbers *3G Internet Access
*GPRS roaming * Authomatic pre-paid
account recharge
Vivatel n/a *Pre-paid roaming * Post-paid services
*Pre-paid GPRS *Mobile Internet
*Pre-paid plan for business *MMS
customers
Mobikom *‘Mobifix Plus — a n/a n/a
combination of the mobile
service Mobifon and the
VolIP service MobiVoice

Source: CRC (2006), p. 70
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Dropping prices, too, have been observed in thellmsbgment as the three main GSM
operators — Mobiltel, Globul and Vivatel, competeang themselves for new customers, and
due to the pressure from alternative voice convers@roviders.

Vivatel, Bulgaria’s third GSM operator, owned byetBTC, started a price war in the
mobile communications in order to win subscribamsnt its competitors, mobile market
leaders Mobiltel and Globul. In October 2005, thed Bulgarian GSM operator launched
provision of services, with prices 22% lower thange of its rival§> Since its arrival in the
mobile market, Vivatel has heavily invested in asfiructure, and the operator has been
applying aggressive pricing strategies and inngeaservice offerings. In reaction, the
existing two major mobile GSM operators, namely Meband Globul, cut prices to resist
the pressure by Vivatel and other alternative vomeversation providers as well. The mobile
operators Globul and Mobiltel introduced some newaetive offers with cheaper calls
immediately after Vivatel's entrance in the mobrtearket in 2005. Corporate clients of
Globul started paying 0.12 EUR (including VAT) fon-net calls and calls to fixed networks
compared to 0.24 EUR prior the entrance of theltBirlgarian GSM operatdf.

In 2005, Max Telecom, a Bulgarian mobile telecomioations company, was founded
after a WiMAX license was obtained. The companytsthoperation in 2007. The operator is
thus the Bulgaria’s fourth mobile and first 4G netilv Max Telecom currently offers Internet

access, VPNSs, voice services, video, and IPT\stetibscriber&’

Internet on cellular phones is still not widespré@adulgaria — it is just popular among
professionals, but further penetration among matilene subscribes is expected. According
to National Statistical Instituf€,20% of all businesses accessed Internet vie mpbibme,

whereas in 2005 none had.

For example Globul, the second Bulgarian GSM operabffers very attractive
packages for data transfer over voice SIM cardsh sis “GOWEB 10”, “GoWEB 15°*° Thus
mobile operators entered the Internet market ad, weld the threat to traditional ISP
providers is expected to grow. Provision of Intéraecess over mobile phone is an example

that mobile — data transfer convergence in Bulgari@ady started.

% see Investor.BG [accessed 24.11.2008]

® see MalkiObyavi [accessed 24.11.2008]

7 see Max Telecom [accessed 24.11.2008]

® see Global Information Society Watch [accessed 25.11.2008]
¥ see Globul [accessed 25.11.2008]

8
8
8
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In the early stage of the development of Bulgadable TV sector, the range of services
had been largely restricted to provision of a cdblevision. The situation became different
when the introduction of new technologies started after the liberalization of the Bulgarian

telecommunications market in 2003.

Now, Bulgarian cable television providers offer somers voice, Internet access, and
broadcast services over the same network, sepa@atels one bundled package of services.
Cable operators in Bulgaria, such as CableTEL, t®lftbNexcom, Net Plus, and Vesitel,
currently are rolling out bundled television, voiaed data services; thus they contribute to

intensifying the competition among all players ba Bulgarian telecommunications market.

In November 2004, CableTEL, a leading BulgarianleabV operator, launched
CableTEL telephone cable services, named “Cablehehe”, carried out via their fiber-optic
network. The company introduced broadband cablkerriet, “CableTel.Net” in that year as
well. In November 2004, CableTEL launched provisioih Triple Play services for the
territory of the capital of Bulgaria, Sofia. CabEI's Triple Play, comprising of three
services (TV programs, Internet access and fixéepl®ny) provided in one package, is
provided to households via one cable ofilyn 2008, CableTEL's three-service bundle is
available in the following cities: Sofia, Plovdigtara Zagora, Sliven, Haskovo, Ruse,

Shumen, Varna, Burgas, Sunny Beach, DimitrovgrabTargovishté?

Cable television operators CableTEL and Euroconeweme of the first to offer Triple
Play packages comprising television, landline phane Internet access. In 2007, the cable
TV operators’ revenues generated from bundled sesvincreased their relative share of the
total annual cable operators’ revenue from 8.4%1t@% for Double Play and from 0.4% to
0.9% for Triple Play? The penetration level in Bulgaria of the bundléémings provided by
cable operators, comprising access to cable tébeviéxed voice telephony service and high-
speed Internet over one cable, continues to grdwe fext figure (Figure 52) shows the
penetration rate of Triple Play and Double Play aghthe subscribers of domestic cable
telecommunications networks in the last two ye2066-2007.

% see CableTEL [accessed 26.11.2008a]

! see CableTEL [accessed 26.11.2008b]
? see CRC (2008), p. 101, CRC (2007), pp. 95, 96

9
9
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Figure 52: Penetration of Bundled Services among $scribers of Bulgarian Cable
Television Operators, 2006-2007
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Source: Data derived from CRC (2008), p. 101, CRQ007), p. 96

Provision of bundled services offerings such aslid®play and Triple Play is going to
be a significant revenue driver for cable TV operstin Bulgaria. Number of cable TV
operators providing Triple Play increased from ¢hie 2006 to seven in 2007. In 2007
“CableTEL” EAD, “Cable Information Systems” AD, “\#itel BG” AD, “Videosat 21
Century” AD, “Eurocom Cable Management Bulgaria” @D, “Linos” OOD, “TeleCable”
AD were the cable operators providing cable telewisfixed voice telephony and Internet as
one bundled package, whereas, in 2006 — just “C&hle EAD, “Cable Information
Systems” AD and “Delta” AD were providing such bimtf

The following table (Table 5) exhibits the servimendles offered by one of the leading
cable TV operators in Bulgaria, namely “Eurocom Iedlanagement Bulgaria” EOOD.

Table 5: Subscription Plan of Triple Play (“Eurocom Cable Management Bulgaria”
EOOD)

Subscription Plans of Triple Play = Internet access cable TV + fixed telephone
Internet Internet Cable TV | Fixed Internet access + | Triple Play
speed telephone | cable TV + fixed
telephone
6 Mbs 17,60 BGN | 23,90 BGN 8 BGN 49,50BGN 39.60 BGN
10 Mbs | 22,40 BGN | 23,90 BGN 8 BGN e 43,90 BGN
15 Mbs | 28,00 BGN | 23,90 BGN 8 BGN 59,50BGN 49,90 BGN
20 Mbs | 36,00 BGN| 23,90 BGN 8 BGN 67,90BGN 57,90 BGN

Source: Eurocom [accessed 28.11.2008]

9

* see CRC (2008), p. 101
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One of the main advantages if subscribing to Tripl@y plan is the lower costs paid
(compared to paying separately for the three) Ardsingle bill for the provision of services.
According to Triple Play subscription plans offett®gd Eurocom, subscribers save up to 20%
when choosing the bundle (Table 5).

Although a relatively high proportion of the Bulgar households receives television
via a cable television network, television via #aeeis gaining popularity. Thus satellite
growth has had an impact on the cable growth adhessountry. The penetration growth of
cable TV subscribers over the period 2006-2007 jwsisone percentage point (Figure 34).
The following table (Table 6) lists the operatorsyuding satellite TV to end consumers in
Bulgaria as at year-end 2007.

Table 6: Operators Providing Television via Fixed Stellite Systems in Bulgaria, 2007

Name of provider

“Bikam” EOOD

“Bulsatcom” AD

BNT

“Interactive Technologies” AD

“Neterra” EOOD

OB |IWN| -

“Telenor Bulgaria” EOOD

Source: CRC (2008), p. 86

The Bulgarian operators, providing television vikell satellite network, offer a set of
different digital radio and television program pagks and paid programs and premium
channels and the service Pay Per View as well. @oess are able to pay via SMS or on-line
for the access to certain broadcasts (films and gpents) after a one-time registration. Some
of the satellite broadcasters in Bulgaria offerrtiscestomers an Internet access, data transfer

and voice transfer as well.

Internet service providers (ISP) entered the tslewi and fixed-line telephony markets
in Bulgaria as well. “Megalan Network” AD, a Sofeased ISP plans to start offering cable
television and fixed-line telephony services by ¢ne of 2008. The company invested around
4 million EUR in installing fiber-to-the-buildingethnology, expanding its network, and
launching VolIP telephony and interactive digitaletesion. By the end of 2008, total
investment is expected to amount to over 7 milksR. Megalan, set up ten years ago, is the
biggest LAN operator in the capital of the count®gfia. Megalan has a subscriber base of

more than 50 000 and expects to have more tha®Q@®y the end of 2009. The company
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expects to expand its network and to cover the &idg capital in full by the year-end 2009.
By the year-end 2008, Megalan is expected to ladmigile Play. According to the company
marketing strategy, Triple Play will be offeredeiod users for a fixed monthly fee lower than
20 Euro. At the moment, Triple Play is offered bthey players on the Bulgarian

telecommunications market on average at 21-22 BUR.

Other significant direction of development of theldgarian telecommunications market
is the adoption of WIMAX. The WIMAX technology issad in Bulgaria for providing
broadband Internet, fixed telephone services ataltdansfer. The technology is also used for

the deployment of high-speed mobile network as.well

Nexcom is the first operator in Bulgaria to offeilMX services in January 2007. At
the moment Nexcom provides WIMAX coverage in mdrant 19 cities and covers 50% of
the population in Bulgaria. The company offers thesers plethora of services, such as

wireless Internet, telephony, leased lines, VPNSMAN connectior?”

Several other companies have obtained WIMAX license Bulgaria. In 2007 four
companies provided services over WiMAX network: “MBelecom Bulgaria” OOD, “Trans
Telecom” EAD, “Mobiltel” EAD and “Nexcom BulgariaEAD. All four companies offer
their services to corporate and private clientgepk Mobiltel — only to corporate clients.
Some of the operators provide bundled offeringgh&r customers. The next table (Table 7)
shows the WIMAX services marketed by the Bulgangerators.

Table 7: Spectrum of WIMAX Services Provided by Bujarian Operators, as of June
2008

Mobiltel Nexcom Trans Telecom Max Telecom
Prepaid services X voice services
Voice services X X X
Broadband X X X X
Data transfer X X X X
IPTV X X
Bundled services X X X
Double Play| X X X
(voice + Internet)
Double Play X
(other)
Triple Play X

** see Dnevnik [accessed 28.11.2008]
% see Nexcom [accessed 28.11.2008]
65



Other services X — MAN,VPN X — mobile
applications,
VPN, VolIP,
Video
Surveillance

Source: CRC (2008), p. 104

A fifth company providing services over WiMAX netwg “Carrier BG” OOD is
expected to launch by the end of 2608 he company received its license in June 2007. The
company aims to provide mobile and fixed voice w9, Internet access and other value

added service¥.

Services provided over WIMAX by the Bulgarian ogera are considered to be an
alternative of traditional services provided thrbugAN, cable modem, optics or DSL
technology, thus putting pressure on the othergsipn the Bulgarian telecommunications
market. At the moment, wireless WiMAX Internet i$eved at a price close to the price of
DSL and cable modem Internet, but the quality safdtg are considered to be much better.
Voice services over WIMAX network in Bulgaria ar@eaper than the traditional fixed
telephone tariffs.

Convergence and Consumers

Convergence continues to promote competition d@veémt across what had been
different networks and between the services thégr.oBulgarian telecommunication market
is constantly developing and the competition isidg players to invest in new technologies,
to deliver innovative services based on convergebetween broadband networks,
audiovisual media and electronic devices, with ocamsrs benefiting from higher data speeds
and improved quality. Competitive pressure and ghepn consumptions habits are
encouraging firms to market bundles of services imclude telephony, Internet access and
television.

Operators, competing with each other, will have ith@entive to offer not only the
lowest prices, but the highest quality of serviaesl customer care as well. Consumers will
have far greater choices in picking their provid@isere will be more service providers, more
services; new services will be created to meectmsumers’ needs. Consumers will be able

to take advantage of subscribing to “one-stop” few and they will be able to forget

% see Carrier BG [accessed 30.11.2008a]
% see Carrier BG [accessed 30.11.2008b]
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separate bills. Among the main benefits to consanuire to the Digital Convergence, will be
the lower prices and the convenience of adoptismgle service provider. No matter which
operators will be able to remain in business andchvitechnologies will win a dominant
position in the provision of communication servicesie certain thing is that Bulgarian
customers will benefit in terms of lower prices doghe increased contest among the market
players.

4 PRICE EFFECT OF DIGITAL CONVERGENCE

Since bundling and its effect on competition hasopbge an interesting and a
challenging topic of Industrial Organization res#ara lot of economic literature and research
on bundling exists. The early economic literatuweused on the traditional theory of price
discrimination among buyers by a monopolist (Adaam&l Yellen (1976), Schmalensee
(1984), McAfee, McMillan and Whinston (1989)). Thexent literature moves from the limit
case of monopoly to the less restrictive structidreligopoly (Crampes and Hollander (2005),
Reisinger (2004)). In such instances, bundling lsarpro-competitive and improve industry
welfare.

In my work, | focus on market structure transfornm@tfrom monopoly market to
duopoly market where mixed bundling is practiced.

| consider a case in which Digital Convergence eviges drove former monopolists
into a duopoly market structure where each firneisffits services as a bundle or separately. |
develop a simple model that explores the associatiett of Digital Convergence on the
price paid by the customers in the different manegtimes. The main contribution of the
model is to show that transformation of the preslgudistinct industry sectors into one
converged market benefits the customers in ternpsiog. In order to examine whether price
reduction will occur due to Digital Convergencecdmpare and contrast the equilibrium
prices of the products under the different marketcsures — monopoly and duopoly. I try to
prove theoretically that price of bundles, wheni@igConvergence is possible, is lower than
the price paid if the products were bought from separate monopolies. In my analysis only
mixed bundling is considered since it has beconmeoae prevalent business practice than
pure bundling in telecommunications market. Fixed anarginal costs are assumed to be

Zero.
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The rest of this point is organized in the follogriway. | consider an environment with
two separate industries in which firm (1) has thenopoly of product A and firm (2) has the
monopoly of product (B). The convergence now trarmf the independent markets of goods
A and B into one market of composite gooBAwhere i, j = 1, 2 so that we have now
oligopoly market — both firms 1 and 2 may offer gmeducts A and B and firms can adopt
mixed bundling. In order to show the benefits te tonsumers in terms of lower prices of
goods A and B, if bought as a bundle, as a regulteonew market structure, | compare the
monopoly equilibrium prices with the bundled praehieved when both firms may offer the
two products and practice mixed bungling.

The first section comprises three subsectionshénfirst subsection of the model, |
present the equilibrium price of the products una@nopoly market structure. In the next
subsection | develop a demand function of duopelyime and | set out the equilibrium
prices. The following subsection extends the amalys a price setting under a duopoly
regime with mixed bundling. This is followed by tsecond section — a comparison of the
prices of the bundle under the oligopoly regimes] the total price when goods are bought
from monopolies. In this section | prove my maimtsinent that Digital Convergence
increases competition between the different mapketers and brings the prices down. This
point finishes with section of some conclusions rghieshow that Digital Convergence is a

driver for competition.

4.1 MODEL SET-UP UNDER DIFFERENT MARKET REGIMES

If there is only one firm in a certain market forpeoduct then there is a monopoly

market structure. The equilibrium price paid by toasumers will be as follows:

4.1.1 DETERMINING EQUILIBRIUM PRICE UNDER
MONOPOLY MARKET STRUCTURE

Demand function of the monopoly is

Qm=a- h%pm,

where Q,is the monopoly output andghs the monopoly price.
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The monopoly chooses the optimal price in ordem@ximize its profit. The profit
maximization problem is as follows:
The monopoly profit equals the total revenue. Tlemapoly revenue is function of the

price and the quantity it sells. Hence the prafit i

I = p * Q(P) = ap — bnpm’-

Taking the first order derivative with respect ticp, p, yields:

aHm/apm: a— Zh%pm: O!

hence equilibrium price and output under the mohopgime are p= a/2h,and Q,=
al2.

The price paid by the consumers when only one diperates in the market g, =
a2,

4.1.2 DETERMINING EQUILIBRIUM PRICE UNDER DUOPOLY MARKET
STRUCTURE

Now suppose that two firms operate in one market pfoduct. In this case we have
oligopoly market structure. | consider a marketwhich the demand function of both
firms is symmetric® Thus, both firms charge the same price and bo#s @ell equal
product outputs. In order to find the equilibriumcps paid by the consumers | develop

the following duopoly demand system

D'=D(py, p),
D2: Dz(pz! pl)!

and the following demand functions

% Symmetry of demand implies that if both prices are equal the realized demands by firm 1, 2 are also equal.
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Qd' = a— hpa" + cpd
Qs = a— lap + cpet, where > ¢s>0 and - cs>= b,> 0%

where Q'is the duopoly output of firm i, i = 1, 2 and {s the duopoly price of the firm
ihbi=1,2.

We have linear demand functions, and the demanttitumis symmetric.

The following demand function = a — hpd + cpd, where i, j = 1, 2 implies that
increase/decrease of the price of product i wilirdase/increase the demand for product i,
and increase/decrease of the price of productljimitease/decrease the demand for product
i. In the demand function developed above theie negative co-relation between the output
of the company i and the price of its product andifive co-relation between the output of

the company i and the price of the product produmethe other firm, j.

The profit functions of the two firms are

T4 = pa*D* = apt — ky(pat)? + cope?pd’,
Hdz — pd2D2 = awZ _ bj(de)Z + ijdlde.

The price equilibrium is characterized by the faliog conditions

Ol 4Hopdt = a— 2 bape* + caps® = 0,
81'[o|2/6’pd2 = a— 2bape® + cgpdt = 0.

It follows thatps’= ps® andpa’= pd® = a/(Da— cd).

The price paid by the consumers when we have allgoparket structure igq" = p =
a/(2ly — ).

% See Appendix 1 why bd — cd >= b,
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In order to show that price paid by the consumerdeu the monopoly regime are

greater than the one in the oligopoly market stmgct prove ifpd” < Pm.

If a/(2ba— a) < a/2h, thenpa™ < pp,

al(2d— @) < al2ly, & 2by, < 2by — q, if by, is substituted by the greatest value it can
obtain, or Pba— ), since k<= (y—Cdq) => 2(0d— ¢y) < D4 - ca & ca> 0.
This inequality always holds, singa > 0. Hence, the equilibrium prices under the

duopoly regimepdi’j are lower than thequilibrium prices under the monopoly regimpeg,

4.1.3 DETERMINING EQUILIBRIUM PRICES UNDER DUOPOLY
MARKET STRUCTURE WHEN FIRMS PRACTICE MIXED
BUNDLING

When each firm produces both products A and B aposite system of the goodsBA
will be available at a pricejswhere i, j = 1, 2. When firms practise mixed blurgl the
composite bundle #; will sell at a price s< p + g and the composite bundleBwill sell at
a price p+ gwith i, j=1, 2 and p/ q is the price of productB

Hence the demand syst&fthunder duopoly market structure when firms praatiieed

bundling is

D= D¥(s11, 12, 91, $2),
D*2= D(s12, Si1, S22, 1),
D= D21, 92, S11, S12),
D?2= D22, 91, S12, S1)-

When demand functions are linear and the demaridrayis symmetric, it follows:

DM=a— ks + S + St + G2,
D= a — sy + GS11 + GBS + GBS,

1% pemand system derived from Economidies (1993), pp. 3-5.
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D= a — sy + S + GS11 + GSi2,
D?= a — hysy + GSp1 + GS12 + GS1.
with a, by, ¢, > 0 andb, — 3c,> 0, orby, > 3¢y,

The profit functions of the two firms are

Hl: S]_Dll+ p1D12+ q1D21,101

H2: $D22+ p2D21+ qulZ.

| assume that firms will try to maximize the prefivith respect to priceThe price

equilibrium is characterized by the following cotains:

(1) o11Y/6s1 = DM + 51(8D™Yds1) + pu(6D¥6s1) + qu(@D*Ydst) =0,
(2) oI1Y/0p1 = su(0Dopa) + D2+ pu(6D*¥opa) + ou(6D?Y/opr) =0,
(3) ol1Y/oqy = su(0Daq) + pu(eDHoqu) + D2+ qu(6D*oaq) =0,

Ol1%/0s2 = D* + 9(0D%/6sp) + p2(0D?Y/6s2) + (6D ¥6s2) =0,
OIT%/op2 = 2(0D*op2) + D?!+ pa(6D?op2) + (6D ¥6pe) =0,
OT?/o0p = 2(6D*oqp) + p(6D*oqp) + D*2+ qo(éD*op) = 0.

Equations (1) — (3) translate to
(1) a-hs+2¢(p+tq) + gs —hs + ¢p + 6 =0,

(2)) cos + a—B(p+q) + 26s + G(p+q) —bp + 6 =0,
(3") cus + @p + a—RB(p+q) + 2¢s + ¢(p+q) — g = 0.

101 . - _
For simplicity | denote s1=s;;and s2=s,,.
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Equations (1’) — (3’) are solved for the equilibriprices of the bundles, s, and of the
unbundled components, p and%

s = a/(Dy— 5cp)
p = q = 2a/[3(By— 5c,)] "

Obviously the bundle price is lower than the sumtlod prices of the unbundled
components

S<p+q,

Since s = a/(@,— 5,) and p + q = 4a/[3(,— 5,)] , or s = 3(p+q)/4.

The prices paid by the consumers when there idigopmly market structure and firms
practice mixed bundling ane= q = 2a/[3(2B-5¢,)] of the parts of the bundle and the price of
the bundle will bes = a/(2B-50,). It is obvious that the price of the bundle is lowlan the
cumulative price of the products if bought sepdyate

4.2 COMPARISON OF PRICES UNDER THE DIFFERENT MARKET
STRUCTURES

Under the monopoly regime the equilibrium pric@Js= a/2k..

Under the duopoly regime with mixed bundling theiggrium prices p = q = 2a/[3(2b
— 5@)] and the price of the bundle is s = &{(2 5c,).

Now, | compare the prices of the products paid by tonsumer when we have
monopoly market structure and the price for thedieithey pay under the oligopoly regime
with mixed bundling.

If pm = a/2ly, is the price under the monopoly regime, consumélispay 2p,, = a/hy,

because they buy two goods from two separate mdyoparkets-°°

1% Erom the last two equations follows that p;;= q;;.

From the profit maximization conditions follows that s;=s;;.

1% Since pi; = dijand s; = s;;, for simplicity | denote s = s;,=s,and p = p1,, 4 =0qy,.

1% consider a case when there are two monopoly markets with the same demand functions.
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If the inequality

a/lm > a/(Zo, — 5co)

always holds, then the overall price of two produtibught from two separate

monopolies is greater than the duopoly price ofailnedle. The inequality translates to

butby— ¢g>=Db,,

SO | substituteb,, with the maximum value it can obtain, o b ¢ and the new

inequality translates to

2, —5¢ > y— @,
but (by— cg)/2 <= b — 3¢'%°

So | substitute - ¢ with the maximum value it can obtain, or 2fb3g) and the new
inequality translates to

2 -5¢> 2, -6 ¢ >0,

which inequality always holds, since>O0.

4.3 CONCLUSIONS

Digital Convergence dilutes the borders of previpudistinct industries and brings
them into one “new” market with an increased contipet The previously “not existing”
competition brings down the prices of the produictspught as a part of bundle, and benefits
the consumers. In this point, | presented a simpbelel from a theoretical perspective that
gives the first insight into this reasoning, andampirical validation has still to be done.

Nevertheless, many industries, primarily the teh@cwnications ones, have gone through a

1% see Appendix 2 why (by — c4)/2 <= b, — 3¢,
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process of Digital Convergence, which has transéointheir market structures and has

created a new competitive environment with news@ibe competition.

Finally, the structure of the market indeed matt@re simple model developed shows
that price reduction is a likely outcome of a margkgucture transformation driven by the
Digital Convergence. When two monopoly markets temsformed into one combined
duopoly market, where mixed service bundling ispaeld by the firms, the consumers are
likely to pay lower prices for the bundle than ffet products were bought separately in

monopoly markets.

5 CONCLUSION

The major contribution of my work is to recognibe teffects of Digital Convergence in
telecommunications market, in particular in the dgdulan market. This work provides
analysis of the global telecommunications marketl dhe work identifies the future
perspectives of its development. | show the strectand the volume of the different
telecommunications segments in the recent yearswdvad are the future perspectives and
expectations over the next five years. Based omeptrstatistical data in the work,
telecommunications industry can be regarded a©btie fastest developing industries in the
world, where new technologies are introduced aneeldped constantly. One of the main
results of the current technological developmenthis Digital Convergence. Convergence
dilutes the borders of the previously distinct istity markets and brings them into one “new”
market with an increased competition. Companiesatipgy in the telecommunication market
start offering new services and bundled servicesvall. A competition increase in the

telecommunications sector due to Digital Convergea@ worldwide phenomenon.

In particular, | analyze the telecommunications kaaiin Bulgaria and | show what has
been the value, structure and dynamics of the markée recent years, using statistical data
provided by statistical institutions in BulgariadaBurope, and what are the current processes
and short-term trends as well. It can be conclutdat Bulgarian telecommunications market
is experiencing dramatic change due to the Digi@hvergence and the recent liberalization
of the market. Companies feel compelled to stafériofy new services and extend the
spectrum of their offerings, which increases thempetition in the Bulgarian

telecommunications sector and drives the pricesnxdow
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The work shows that telecommunications companieBulgaria, such as fixed voice
operators, mobile services operators, Interneti@@providers, cable television operators, etc.
enter other market segments and start providing seswices and bundling offerings, which
leads to an increased competition and brings mioteoprices down. These companies feel
compelled to broaden the plethora of services @eoto resist the pressure of the intensifying
competition. A competition between different teclugies is observed as well. Most of the
telecommunications services are carried on netwdr&sed on different technologies.
Although it is still early to say which technologigchnologies will win the war and will
dominate the Bulgarian telecommunications markeg thing is certain — no matter which
technology/ technologies wins, the benefit willtgdBulgarian customers since such a contest
will most certainly bring down prices of the semsc In the work it is shown that prices of
most of the telecommunication services have in ggreecreased in the recent years due to
the competition driven by the Digital Convergene@ad a more severe competition is
expected over the short to midterm, especiallyhan iundled services market such as Triple
Play.

In order to assess more effectively the price éeff#cDigital Convergence on the
telecommunications market | developed a simple ihtmelescribe the price effect from a
theoretical perspective. The model shows that prézhiction of services, if bought as a
bundle, is a likely outcome of the transformatidriveo monopoly markets into one duopoly
market where firms practice mixed bundling. Thessmults are general since | consider a case
where we have the same monopoly demand functionsofn products. This model gives the
first insight into this reasoning and further deyghent is recommended, which can be
applied for more complex estimation of the develeptrof the telecommunications industry
and its effect on the social welfare; it can beHer developed to an extent appropriate for
price setting of telecommunication services undier@nt market structures and used by the
operators. The model can be developed to the catmopeamong multiple players, extending
the duopoly model. Many other industries, not jhsttelecom one, have undergone a process
of Digital Convergence as well, which has transfedntheir market structures and created
new competition rules. For this reason, this madel be applied to other industries such as
financial, insurance markets, etc., where similaycpsses are observed and where service

bundling can be practiced.
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APPENDICIES

Appendix 1
Let a monopoly and duopoly demand functions arfeléswvs:

Qm = a— kpm,
where @, is the monopoly output ang, s the monopoly price, with.j>>0 and
Qd = a—hpd + cpd,

where Q'is the duopoly output arfel' = pd is the duopoly price with i, j = 1, 2, with
—Ci>0© bg> .

Proposition
| propose that &-cq>=by,.

Proof

Under the duopoly regime the price the firm i,1,=2 charges isqo= pd.

If | substitute g = pd with p,in the duopolydemand function then the demand function
translates to

Qd = a— hpny+ Cpm=2a — (- c)pm
if (ba— &) <b,,=>when the firmg j = 1, 2 under the duopoly regime sell their deat
monopoly pricep, thenthe total output will be greater than the monopmigput or the price

the companies can charge can be greater than thepoly one and have the monopoly
equilibrium output. Hence, this assumption is moe t=>b,, <= (by— ).
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Appendix 2

The duopoly demand function, when only one goqatésiuced, is
Qd =a—hpd + cpd,

where Q'is the duopoly output of firm i arfgl = pd is the duopoly price with i, j = 1,2,
with bg—C4>0 < by> ca.

The duopoly demand system, when mixed bundlingdstced, is

D= a - si1 + Sz + Bt + B2,
D= a — ysip + GS11 + B2 + G,
D*'= a — 1 + S22 + GS11 + GSiz,
D¥=a — s + St + GS12 + GuSia,

W|th a, bb’ Cb > 0 aanb - &;b> O, Orbb > &;b

Proposition
| propose that -3q, >=(bq—cy)/2.

Proof

Under the duopoly regime when we have symmetrictian and only one good is
produced g = pd = py, then the output of each firm will l@'? = a — (R — ¢;)pe.

Under the duopoly regime structure when two goadspaoduced, but no bundling is
practiced the price at which composite sysges will sell iss; = p + g, withp;; = g;=p, or
sj = 2p. SinceD™= a — ysyy + QS12 + GBS + BS2 = a — (B— 3a,)2p can never be greater than
Q4% =a— (- q)pq if ps= p, then it follows that 2¢s- 3a) >= (by — ).
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ABSTRACT:
Effect of Digital Convergence on Service BundlinglaCompetition in the

Telecommunications Market in Bulgaria

Meine Magisterarbeit beschaftigt sich mit déiditalen Konvergerizim Bereich der
Telekommunikationund daraus resultierenden Konsequenzen. Telekommumikagdt fur
vielfaltige Anderungen im privaten und wirtschaftien Umfeld verantwortlich. Deshalb ist

die Telekommunikation einer der wichtigsten Bereider Industrie.

Die Entwicklung von neuen Technologien, im Bereider Informations- und
Kommunikationstechnologien, fiihrte zu Konvergenzsetven urspringlich unabhangigen
Netzen und Diensten. Digitale Konvergenz bedeuiet Idtegration von verschiedenen
Telekommunikationssystemen, die Digitalisierung \Wetzwerken und das Entstehen von

vielfaltigen, neuen, innovativen Telekommunikatidesisten.

Die rasante Entwicklung der “Digitalen KonvergenzZflhrte zu radikalen
Veranderungen auf dem Telekommunikationsmarkt. &tarkliche Marktstrukturen
verandern sich und neue Geschéaftsmodelle entstefeakommunikationssbereiche, die
deutlich voneinander abgegrenzt waren, ricken imnmeehr zusammen. Wegen
Uberschreitens der Klassischen Branchengrenzemt stiis Niveau des Wettbewerbs
zwischen den Marktteilnehmern. Die Preise Tidlekommunikationsdienste fallen aufgrund
des steigenden Wettbewerbs.

Mit zunehmender Konvergenz von Plattformen gibaesh einen dauerhaften Trend zu
geblindelten Diensten. Unter einem Bundelangebaosteldr man die Zusammenfihrung
verschiedener Produkte oder Dienstleistungen (#Bstnetzsprachtelefon-, Breitband-,

Fernseh- und Mobilfunkdienste) zu einem Paket.

In  meiner Magisterarbeit analysiere ich den glabaleuind bulgarischen
Telekommunikationsmarkt. Trends im Telekommunikasimarkt Bulgariens werden
beobachtet und  analysiert. Beispiele  “Digitaler Kemenz” auf dem
Telekommunikationsmarkt in Bulgarien werden gegeligie analysierten Beispiele zeigen,

welche Konsequenzen die Entwicklung der Technofobed.
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