V. NETWORK ACCESS
IV.1. Penetration of Network Access Technologies

This chapter looks a the levd of network access technology penetration in Bulgarian
society. Several aspects that cover dl mgor variations of modern network access
technologies are studied and discussed below.

1.1. Basic Telephony

Teledensity (number of telephone lines per 100 people): Teledensity is an
indicator with the longest observed vaues. A decade ago Bulgaria had the highest
teledengty among the former COMECON countries with a level of about 30
PSTN (man) lines per 100 inhabitants. These lines were entirdly old-fashioned
andogue connections desgned exclusvely for voice transmisson and did not
permit high-speed network access. Often even the qudity of voice transmisson
was poor. Currently, the connection speed over these lines reaches maximum
28.8-33 kbps. According to Bulgaria Online in two-thirds of the cases the speed
does not go beyond 19.2 kbps.

The number of PSTN lines has increased by about 25 percent in the last decade
reaching the tdledendty of 37 lines per 100 people , the new lines beng dl
digital, 56 kbps capable lines.

Penetration of phone lines into households: Since most did-up Internet
connections are ill made over classcad PSTN lines, this is another important
aspect of tdephony avalability. In Bulgaia the number of the operationa
resdentid PSTN lines (about 2,454 million) is close to the number of households
(2,956 milliof) in yesr 2001, amounting to densty of 83 lines per 100
households. However in representative surveys by Vitosha Research and other
sociological agencies  households which reported telephone lines are less. Siill,
Bulgaria proves to have a ggnificant level of PSTN penetration for home and
office use which provides an important communication medium to % of the
population. As a comparison, there are 469,000 main business lines, dthough this
number refers to officidly regigered lines The difference of 5-8 percent in
resdentia teledengity above could be explaned by the fact tha many companies
use resdentid linesfor their everyday business.

Penetration of digital phone lines. “Digitd” here refers to phone lines that have
tone didling and are 56 kbps cagpable. The ration of “digitd” lines to dl lines as
reported by BTC, 22 percent, suggests important characteristics of fixed
telephony.  All new lines are digitd and some of the old are andogue lines are
replaced with digitd. As of January 1, 2002 the number of digitd lines is
442,000.

Penetration of ISDN phone lines (2x64 kbps capable): 1SDN services were
introduced in Bulgaria only about 4 years ago.The short period, together with the
higher setup and maintenance fees in comparison with digitd phone lines, are the

6 Based on the last census preliminary data, National Statistical Institute 2001
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main reasons for the extremely low level of ISDN penetration, reaching only 0,34
percent(in measured by numbers) and 1.4 percent (if measured by channels). As of
January 1, 2002 the number of ISDN lines was 9,543 BRI, 707 PRI, and 299
R2D-MFC.

1.2.Cable Access

Home access to cable TV: Cable TV darted developing in Bulgaria more than 10
years ago. Being an inexpensve dterndive to terrestrid broadcast while offering
much more entertainment opportunities, it quickly become a widdy popular
savice. The penetration of cable TV is conddered important for the overdl
network connectivity because Internet access via cable was introduced in early
1999 and since then has become a network service with increasing importance.
Cable is the chegpest way to bring broadband connectivity to lots of end users and
currently more and more cable network operators are introducing two-way
trangmisson channels that will make ther sarvices interactive. About 48 percent
of the households now are reported to have accessto cable TV.

Internet access via cable TV. Due to the late development of interactive services
over cable networks the percentage of ther users is ill low, especidly when
compared with the overdl penetration of cable services — only 3,3 percent.
However, their number is more than doubling in each of the past two years and the
savice is becoming increasngly avalable in cities and smdler towns across the
country. Still an obstacle to growth remains the high price of modems.

1.3.Mobhile Communications

Penetration of mobile phones. Bulgarias firda mobile operator, Mobikom,
appeared in early 1993 as a joint venture between the state-owned Bulgarian
Teecom Company and Cable&Wirdess of the UK. In 1996 the firs GSM
operator launched its services. Currently these two operators cover more than 90
percent of the territory and more than 95 percent of the population of the country,
while a second GSM operator under the name GloBul was launched in late 2001.
Although the high cost of the mobile service has been an obgtacle for some time,
in the past two years the number of mobile service subscribers has increased more
than 5 times. At the end of 2001, 14,3 percent of the population were reported
to use mobile telephones, dthough the data reported from the mobile operators
show than 18 percent of population uses mobile phones.

With the popularity of mobile services increasing repidly over the past two years,
the mobile phone has turned from a luxury “high-tech gadget” to a mass product
with about ¥ of the households possessing at least one mobile device.

Shares of different mobile services. This issue is important in andysng the
progress in implementation of the latles mobile technologies. While some two
years ago the share of the NMT operator, Mobikom, was twice the share of the
thenronly GSM operator, about a year ago, they became equa in number of
subscribers and today the GSM technology definitdy prevals with two GSM
operators.
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Mobile Internet access. Only inggnificant number of people use mobile Internet
access due to a least two reasons the rdatively high price (more that 3 times the
price of regular did-up access) and the low connection speed (currently the GSM
network of Mohiltel only supports connection speeds of up to 9,600 bps).

1.4.Penetration of computersin households

The main assumption made is that every computer, even if it is not so modern, is
capable of Internet access. This figure is important snce it confirms that the
magority of Internet users in Bulgaria are not home users but access the Internet
from other places (eg. Internet cafes, public access points, schools and
univergities, workplaces and offices, etc) The man reason for this digtribution of
Internet access points is agan the overdl economic gStuation which makes an
investment of more than four average monthly sdaries for a modern computer ill
impossible for the great share of Bulgarian households. As a whole, about 4
percent of the households are ieported to have a computer & home. (This issue is
further discussed in the section on “e-Society”.)

1.5.Quality of Network Access

Dial-up connection failures. With the new digitd technologies beng
implemented by the date-owned Bulgaian Telecom Company, the number of
connection falures seems to dowly, but seadily dedine. With the improvement
of the ISP's hardware, dmogt al unsuccessful cdls (busy line — impossble to
reech the did-up phone number, premaure termination of connection, etc.)
currently originate in the exising poor qudity andogue phone lines. It should be
noted that many cases when it is imposshble to reach the did-up phone number
because of tdecommunications problems are dill recorded as “unsuccessful
attempts’. Since there is no effective indrument to measure the percentage of
unsuccessful  did-up attempts, an estimation has been made based on user
feedback and datiticd data. It can be conddered optimigtic that the rate of
reported failures is decreasing compared to some 1-2 years ago.

Web stes reaching failures. With the improvement of the equipment of
Bulgarian 1SPs and with the development of locd Internet content it has become
quite rare that web Stes are not accessible. Severd typical measures to ensure
content availability include duplicated connection lines, clustered servers, data
backup, among others. Once again it is not possble to give s precise figure. That
is why an esimation has been made on the bass of downtime datistics provided
by severd mgor I1SPs. The rate of reported falures is definitdy declining
compared to period of 1-2 years ago.

Security related problems (viruses, hacking etc.). With the growth of Internet
as a universd medium, more and more people begin to appreciate the security
risks it involves The levd in Bulgaria seems lower that in developed countries
due to some genera market drawbacks (eg. very low level of e-commerce and
other online activities), low online time per, low overdl knowledge of Internet
technology. Most of the reported cases of security breaches ae limited to
unauthorized access to web dtes (ak.a hacking) and virus infections. There are

21



amost no reported cases of economic espionage or compromised sendtive fisca
information (like credit card numbers, bank account information, etc.)

1.6.Number of domainsregistered under the country’'sTLD

The number of domain names under the country’s top-levd doman (TLD) has
grown by more than 50% in the past year. Although twice as high compared to a
year before, it is ill lower that the growth rate reported in developed countries.
The man obstacles relate to the dow development of online B2B and B2C
solutions, as well as the high price charged by the only country’s TLD manager
(i.e. the annud subscription fee is a@out 2.5 times higher that for a .com domain
name). The monopoly postion, long regisration procedure and the lack of online
registration and transfer mechanisms are aso serious obstacles.

IV.2. Network Connectivity

Compared to EU countries and USA, Internet in Bulgaria has a shorter higory.
Internet connections were firs established a the beginning of the 1990s, but it was
1995 when Internet became a commercia product and the Internet services market
started its development in Bulgaria

The higory of Bulgarias Internet market can be roughly divided in two periods a
sart-up period of establishment and initid steps, and a second period of professiona
development.

The initid/gart-up period began in the early 1990s and lasted until the end of 1997. It
was characterized by:

Lack of technicd professionas

Lack of marketing professonals

Lack of high-qudity equipment

Lack of aufficient Internet connectivity for the ISPs (i.e insufficient up-
link bandwidth)

Lack of cross-link connections among Bulgarian I1SPs

Underdeveloped market with large deviations in qudity and pricing among
different suppliers,

Insufficient information about market needs.

Networking development firsd began in the largest scientific inditutions in Bulgaria —
eg. Bulgaian Academy of Science and Technicd Universty in Sofia — as purdy
non-commercia research projects. In 1991, a company was founded under the name
of Digitd Sysems, which became the top-leve doman regidry for Bulgaia By mid-
1994 Bulgaria was dready connected to the Internet thanks to the collective efforts of
Open Society Fund and severd non-governmentd initiatives trough edtablishing a
new organization cdled UnicomB to provide Internet connectivity to severd
universties through a leased line to Vienna. At the same time, American University in
Blagoevgrad established its own satellite Internet link.
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In late 1994 and early 1995 the firs two commercid Internet Service Providers
appeared on the market — KIT and Bulnet. Being experienced in offering e-mal
sarvices, they quickly expanded by offering full Internet access.

In addition to the dready mentioned objective reasons, the poor macroeconomic
gtuation in Bulgaria in the second hdf of 1996 and firg hdf of 1997 additiondly
congtrained the hi-tech sectors, like ICT, from developing properly.

The end of 1997 can be consdered the starting point of professona development of
Bulgarias ICT maket. With the economy gaining dability and the growing demand
for better information services (especidly from large corporate customers), severd
companies took the lead as naiond information suppliers. All of them, either fully or
patidly, fulfil the following dements

Broadband connections to one or more internationa networks

Private nationa backbones

Business-to-business and bus ness-to-customer solutions

Full range or Internet services (did-up and leased lines operation, Web
hosting services, broadcasting services)

Two generd types of 1SPs could be found on the Bulgarian market:

First-level 1SPs, whose man busness activities are to provide broadband Internet
connectivity to end-users nationwide and to serve as primary Internet suppliers to dl
second-level 1SPs. Fird-level 1SPs dso supply Internet services to large corporate
customers. Currently, there are four mgor wholesders:

BTC Net (subsdiary of the Bulgarian Telecommunications Company)

Digitd Systems— the Bulgarian TLD registry

Mobikom — first mobile operator

Orbitel, a private company established in 1997 with portfolio investments
from the European Bank for Reconstruction and Devel opment.

Spectrum Net, a private company acquired in 2000 by the Audrian
EuroPro Net.

ITD Networks, a private company currently controlled (by acquiring two
thirds of the capital in 2001) by the Begian Sky Vison, a subdivison of
UU Net.

Second-level 1SPs, who operate typicaly within a single town/city or severad nearby
towns. They usudly provide Internet connectivity and accompanying services to end
users and smal business. The number of second-level 1SPs reached more than 150 in
the year 1999, but after a series of mergers and acquisitions the number fel down to
about 50-60 companies.

Fird-leve 1SPs are located in the country's large cities, mogily in Sofia, Plovdiv and
Varna. Second-level 1PSs operate in big cities and smdl towns dike (for a detaled
information on digtribution of second-leve |SPsin small towns, see below).

Currently, firg-level 1SPs use two drategies to expand their operations in the country:
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By building their own backbones; or
By opening franchises and supplying Internet services to second-leved
providers.

Severd types of terrestrial communications are available to end users.

Did-up sarvices — the most popular and most often used. They provide
more than 90 percent of end-user Internet connectivity;

ISDN services — avaladle only in large cities, but becoming ever more
popular;

Cable modems — avalable only in Sofia The service is currently offered
by only one company and is manly used for building VPNs between
offices.

High-frequency wirdesslinks,

Sadlite links.

Beddes locd did-up pools, Bulgaian Tdecommunications Company introduced
nationrwide Internet access through a universd did-in system. It uses a single access
number reachable from around the country without long-distance tel ephone charges.

A separate study conducted in 2001 by Vitosha Research of the network connectivity
in smdler town shows the fallowing highlights:

Internet in the smdl towns is quite less avalable then in large cities, with
poorer quaity and almost no choice between Internet suppliers.

Mog of the studied towns don't have any access to Internet (over 60% in
number) or have only one ISP (about 30%). Only a smal number of towns
have more than one ISP (less then 10%).

Reatively larger towns offer more possbilities for access to Internet -
more than 50% of the total population of the Studied towns has the
potentia ability to access the Internet.

The average prices for access to the Internet (where available) are dmost
as twice as higher than in the large cities. The average price is over 60
cents per hour for amonthly package of 30-40 hours.
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2.1. International connectivity

The main Internet wholesdle supplier is the Bulgarian Telecom Company, which
is reported to operate about 79 Mbps over fiber optics channds. The main link
goes through OpenTrangt (adivison of France Telecom)

Two other operators have two-way VSAT connections — one is ITD Networks, a
private company, which is a divison of the SkyVidon — the Begian pat of UU
Net Europe. The second is the state-owned Digitd Systems, which is connected
through the CyberStar (formerly known as Lord-Orion) service in USA. Each of
this connectionsis estimated to be of about 4-5 Mbps.

In addition to this, some Second-level ISPs operate Digitd Video Broadcast
(DVB) Service — a download-only service origindly designed for home Internet.
It is not possble to evduate the incoming traffic via DVB but it can be estimated
that there are at least 100 such devices in use only for the needs of 1SPs and public
Internet access points. Many more are used for home and corporate Internet
access.

One of the most objective indicators of internationad connectivity to be studied,
especidly in the long run, is the total international bandwidth per capita. This
figure can give a rough idea of how the nationd nets are connected to the
worldwide ones. The low absolute vaue of 6,5 bps can be explained by severd
factors.

Bulgaria's geographica location, neighbouing on countries with the same
level of economic development;

The lack of sadlite coverage over the Badkan Peninsula, which makes
VSAT and other two-way sadlite connections harder to establish and
more expensive to support;

A decade of cvil war in former Yugodavia, which made fiber optics
channels too expensve (i.e they had to be built around Yugodavia
through other countries).

However, in retrogpective, the total internationa connection per capita has more
than tripled for the past two years.

2.2. National cross-connectivity

At the end of 1998 most mgor Internet suppliers in Bulgaria put ther efforts
together in building a domedic network of crosslinks (also referred to as

"peering”).

The main purpose of this network was to capture al Bulgaria-to-Bulgaria treffic,
thus dgnificantly reducing the internationd traffic and lowering the average
traffic codt. It is cdamed tha about 30% of the traffic in Bulgaria is domegtic
treffic, i.e. the typicd case of a Bulgarian host accessng a Bulgarian server. Due
to the cross-links, now this domedtic traffic is aout 6-8 times chegper than
internationd treffic.
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The nationd peering was initidly built by some of the fird-levd 1SPs — Globa
One, Lirex, Spectrum Net and Orbitd, with some second-level providers
participating in it — like ProLink and MobilTd. Initidly the peering agreement
provided for free traffic between peering members, but due to behaviord and
economic reasons some of the biggest 1SPs stepped back from the agreement. This
led to second peering agreement that ill holds the traffic insde the country and
each | SP pays traffic differences to the partners.

With the launch of the BTC's Metropolitan Area Network (MAN) in Sofia at the
end of 2001, many of the 1SPs will tave the option of replacing the old-fashioned
DLS connections between themselves with VPNs over fiber optics channels. The
latter will result in dramatic increase of the throughput of the peering system.

The total national bandwidth per capita is e most objective data to be studied
in the long run  The figure of 20 bps gives a rough estimate of how the nationd
nets are connected prior to the launch of MAN. The growth of locd content isa
ggnificant driving force for the increese of internd traffic — Some 3 years ago it
was dmos impossble to find Bulgarian language content, but now over 90
percent of the contet is offered in Bulgarian, including daly news and
information, search engines etc.

The monopoly of the Bulgarian Tedecom Company, which is the only company
authorized to transmit data and voice in red time, keeps the prices of long
digance data transmisson ill high and the technology improvement — reatively
low.

2.3 Number of users per dial-up access point

This is another important figure in the description of Bulgarids computer nets.
Stll the great mgority of home users and many of the corporate ones use did-up
access through regular phone lines, so0 it is criticdly important to dways have
aufficient available incoming ports.

At the beginning of Internet deveopment in Bulgaria, it was quite common to
have up to 15 or even more usars per sngle did-up point. With the growth of
Internet usage, the figure steadily declined and in 2000 it reached 8 users per dia-
up port. A figure bdow 5 is conddered economicaly unfeasble. On the other
hand, during the last year the average monthly usage of did-up usars with
unlimited (flat rate) access has remained sable at a point of 8590 hours. The
current figure of 6,2 users per did-up port shows that most of the 1SPs have
reached their optimum in terms of per-user investments.

2.4 Average bandwidth of a leased line

At present leased lines are the most commonly used medium to provide ingtant
data connections to corporate customers and to build cross-links between 1SPs. It
can be edimated that leased lines (and smilar types of terrestrid connections,
incl. fiber optics) currently carry over 90% of the Internet traffic in Bulgaria The
average bandwidth of leased lines shows, on one hand, thet most of the corporate
users have the cgpability of a more or less fast Internet access. On the other hand,
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there is gill much to be done to achieve the bandwidth required for broadband
transmission, because today we have only 133 kbps as an average bandwidth of a
leased line.

IV.3. Networ k Access Affordability

The am of dudying this indicator is to assess the affordability of network access to
Bulgarian society. Thus, severd economic aspects of networks development and
access technologies are studied and commented below.

3.1.Average price of 1 hour of dial-up I nternet access.

The absolute price of 1 hour of regular did-up access is higher than in developed
countries. Taking into account that most of the smal office / home office SOHO)
users ill rdy on this type of access, it is important to monitor its dynamics. In the
past year and a hdf, the average price for this type of access has dropped amost
twiceto 0,25 USD (in mid-2000 the average price was about 0,45 USD).

Compared to the minimal monthly wege, this figure helps undersand the vaue of
the service to the customer. As can be expected, the ratio — 0,5% — is much higher
than in developed countries due to the overdl economic Stuation in Bulgaria
Sill, with the rise of the minima monthly wage and the drop of the average
Internet access prices, this variable is expected to go down even faster. Compared
to the previous year, the figure has declined 2 %2 times, which can have a
gonificant impact on the Internet market as wdl as on the generd dtitude of

ociety.
3.2.Average price of 1 hour of ISDN I nternet access

Although ISDN users are il less than 1% of dl did-up users, it is important to
monitor the dynamics of the prices for this service Taking into account the fact
that ISDN offers dgnificat technologicd benefits compared with regular
telephone-based sarvice, it is quite normal to expect higher prices. Some ISPs in
Bulgaria have tried to offer a sngle-channed ISDN at the price of regular did-up,
thus depriving it of its two man advantages. the broader bandwidth and the
guaranteed transfer rate. Given the low number of ISDN users, this policy has not
influenced the market as a whole. The average price of 1 hour ISDN access is 0,46
USD.

Compared to the minima monthly wage, the absolute figure of 0,9% is about
twice that of regular did-up. However, it should be noted that ISDN access in
Bulgaria is used manly by corporate customers and the demand for a more or less
affordable high speed Internet connection tends to prevail over the actud price of
the service.

3.3.Average price of 1 hour of public I nternet access.

In our definition, public Internet access includes Internet cafes, public access
points and smilar places. The public network access is not as popular as the dial-
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up one, but for a large category of people who do not have a PC a home it
remainsthe only option for accessing online sarvices.

Being a public service and thus requiring greater investment and support, this type
of access not surprisngly has a price that is higher that regular did-up. What can
be noted here is the fact that while the cost of one hour of regular did-up in
Bulgaia — now 045 USD - is higher than in developed countries, with public
access the Stuation is reversed — in Bulgaria one hour costs less than in Western
countries. The explanation of this phenomena lies in the fact that many smadl
computer game rooms have become cyber cafes. Most of them rely on regular
did-up (meaning low-qudity) service and just few of them — usudly the large
ones — can afford leased lines with fast Internet connection.

The same comparison with the minima monthly wage is made as with the amilar
items mentioned above. The fact that 1 hour of public Internet access costs dmost
1% of the minima monthly wage means that there are ill serious fiscal barriers
to people who do not have access to a computer to use online services.

3.4.Average price of unlimited dial -up I nternet access

Since the unlimited (flat fee) Internet access is the most common subscription
option avalable in Bulgarig it is interesting to keep a record of the market
dynamics. Currently, the average price in absolute terms has dropped even below
the levd in Western countries This can be explaned with the increasng
competition among 1SPs, but dso with the overdl economic dtuation, in which
most consumers prefer to pay lessfor lower quality than vise-versa.

However, it should be noted that for the past year and a hdf the average price has
dropped about twice and has reached the minima fessble vdue from an
economic point of view. In large cities the price of unlimited access is currently
about 10-12 USD per month (and was 20-25 USD a year ago). A sgnificant drop
isnot very likely to occur. The dl-country averageis 14,5 USD.

When compared with the minima monthly wage, the ratio (30%) seems high due
to the low leve of sdaries in Bulgaria However, a year ago the same comparison
yielded a result of 67%. The decrease seems to make the instant Internet access at
least more affordable to home users.

3.5.Average price of 1 hour local telephone call

It is hard to edtimate the price of a loca telephone cdl. It is dramaticaly different
if depending on the line — digitd cdls are pad per time, while andogue are fla
rate. Depending from various factors the qudity of the andogue line could dlow
for one hour cdl without a sngle drop-out or severa cals would be required to
have one hour cal.

The prices of locad cdls were cross-subsdized by international and long-distance
cdls. The compstition (both current - trough IP telephony and expected - after the
monopoly ends in 2003) forced Bulgaian Telecommunications Company to
reduce the prices of the long distance calls and to increase locd calls.
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While mogt of the other prices have dropped (in both relative and absolute terms)
during the past year, loca telephone cals increased by 0,5 to 0,6 percent.

3.6.Average price of 1 hour Internet access through mobile service

Although there are not yet many users of mobile network access, due to both
technologicd (low speed of connections) and economic (dgnificantly higher fees
of 1,6 USD per hour) reasons, the popularity of this service will undoubtedly
increase. However, if compared with Western Europe, it can be seen that the price
for network access via mobile devices in Bulgaria is severd times higher, while
the connection speed is limited by the single provider — Mobilte — to just 9,600
bps.

A comparison between the absolute figure and the minima monthly wage shows
clearly that the cost of mobile network accessis il too high.

3.7.Percentage of the telecom expensesin the overall expenses for I nternet (ISP
price + telecommunications price)

Bulgaria Online experts assess that around 70 percent of the tota expenses for
Internet access are telecommunication costs. This Stuation seems quite anormd,
but with the rigng tdecom charges and dropping network access expenditures, it
cannot be expected to dramaticaly improve before the beginning of 2003, when
the state monopoly over tdecommunicationswill end.

IV.4. Har dwar e and Software

Prior to discussing the hardware market in Bulgaria, severd issues need to be pointed
out:

Bulgaria has a smal computer market, compared to developed or other
emerging markets,

In 1960s to 1989 Bulgaria hold 48 percent of COMECON ICT market.
Vitosha, lzot and Pravetz were produced trough reversed engineering
from exiging hardware in USA and Jgpan (Motorola and Intel) and were
exported primarily in Soviet Union.

In the early 90's 100% d the PCs available on the market were imported assembled.
Later, many private companies in Bulgaria dtarted importing OEM hardware and
assembling computers localy. Together with this, after sales service was established.

In mid-90’'s with the increesing flow of foreign investments, severad manufecturers of
the so-cdled “brand computers’ came to the market. Companies like Hewlett-
Packard, Dell, and IBM edablished a presence ether though their own offices or
through authorized dedlers.

Today we can distinguish between two competing tendencies:

Lower priced “no name’ computers, assembled domedticaly from various
OEM hardware, are widdy avalable on the market. These types of
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computers have about 2/3 of the whole market for PC. They are purchased
manly for home and SOHO use.

“Brand name’ computers, offered at about 20-40% higher prices. The most
popular brands include Compag, Hewlett-Packard, I1BM, and Dell. These
computers have two primary types of customers. The first type are large
companies that rely on the cog effectiveness of ther long-term
exploitation. The second type are government and other budget-funded
organizations that ae required to hold tenders for any purchase of
equipment. In such tenders a cetificate of origin and/or 1SO9000
certificate isnormaly required.

Experts edtimate the aggregate turnover of the computer market to have reached the
amount of $ 150 min 2001.

A retrospective review of the software market bring us back to the late 1970's and
early 1980's when Bulgaria started producing some PC software for office use. The
man god was to bring Bulgarianlanguage software on the market. However, the
efforts did not have asignificant result due to severd reasons.

Computers were ill conddered “exotic’ and very few people had
aufficient knowledge about their use;

Computers were introduced dowly into centrd and loca government
adminigrations and the management of state-owned companies,

Computer networks, even Local Area Networks, were absent;

The software was not designed from scratch, but rather origind English
language <oftware (like Microsoft Word, for example), was reverse
engineered and then recompiled with a Bulgarian language interface.

With computers becoming more popular in the ealy 1990's, computer piracy
emerged as one of the most serious lega issue on the IT market. The spread of this
pandemic was prompted by a number of factors.

Almost no legd software exised on the maket. With the Bulgarian
economy opening to the rest of the world, for severd years not a sngle
software producer was present on the domestic market.

No software was available in Bulgarian language.

No proper legidation was available to protect copyrights.

It isaworld-wide issue.

Alongside this process, severd domestic companies tried to respond to the demand
for Bulgarianlanguage software. Ther efforts were channdled in two directions —
locdization of exiding software (i.e. bringing Cyrillic dphabet to computer operating
sysdems) and development of integrated accounting and resource management
software that had to comply with the locd tax legidation. Of course, these companies
dso suffered a lot from software piracy and only managed to stay on the market
thanks to additional business activities and/or extended customer service.

In 1993 a new Copyright Law was enacted. Locd officids and foreign observers
clamed the law was one of the finest examples in Europe. However, lack of proper
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enforcement mechanisms for many years, and even up to the present moment, made
thislaw afine example of legidation with no pogtive impact on the market.

In 2000 the Law was amended to include better property rights protection for software
products, followed up by a “legdization campagn’ led by the government together
with the severd large software producers and their representatives in Bulgaria. While
it is cetan that the campagn ganed some pogdtive results, it was rdativey
unsuccessful in achieving its man gods — eadicaing or limiting software piracy in
the country.

Voume edimaions show that in 2001 the lega software market in Bulgaria has
reached some $ 25-30 m. At the same time, different studies held independently by
Microsoft and domedtic organizations show tha losses from the illegd software
market were about $ 115 — 130 m in 2001. This means that despite some clams of “a
decline of illegd software’, about 80% of the software products in Bulgaria are ill

old illegdly.
IV.5. Service and Support

With an underdeveloped market such as Bulgarids, it can be expected that many of
the customers do not pay sufficient attention to the qudity of the service and support
with which they are provided.

It was expected that with increasing competition, the IT companies would try to offer
higher quaity support to their customers. However, this did not happen — or did not
happen to the expected extent.

Again, two main tendencies can be noted on the IT market at present:

The “brand name’ companies, which represent large western corporations
like Intel, Compag, Cisco, IBM, Microsoft, Hewlett-Packard, Ddl, etc.
have to comply with the uniform sarvice polices of ther parent
companies. These market players have established service networks that
ae dso charged with customer support. Usudly such re-sdlers offer full
warranty as gpecified by the menufacturer. Through a variety of
subscription schemes and post-sdes services, they are cdosdy in touch
with their customers. Most of them are registered under 1SO9000, or apply
gamila internd qudity-of-service-regulations. That is why such suppliers
are preferred by large business enterprises and by government and state-
funded organizations. The same obsarvations goply to nationa network
access operators. The economy of scale dlows such companies to achieve
better results with smdler relative investments

Smadler companies have developed different gpproaches — the warranty
they provide and ther post sdes sarvices are limited, and ther qudity is
not guaranteed. They dso do not offer any extended service to ther
customers. Their philosophy is that the low prices they are forced to offer
in order to withstand the market competition do not dlow them to invest in
any serious support and service. Typical customers of such companies
include home users and SOHO customers.
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A recent survey amongst end customers of Internet access services showed that less
that 10 percent bdieve “sarvice and support to be of critical importance” when they
chose their suppliers. This once again confirms the fact that there is a long way to go
until market mechanisms, on one hand, and sophisticated customers, on the other,
would help improve the service and support that every customer should enjoy.

IV.6. Quantitative Assessment

The fdlowing scoreboard resulting from the network access assessment provides a
summary of the sudy and can generate guideines for future development. The overdl
score for network access (4.0) in Bulgaria is higher than the overdl e-readiness index
(3.36). This means that technology-wise Bulgaia is meking a dgnificant progress
which could be used to boost developments in other areas such as e-society or e
€conomy.

Also, the three main indicators here — technology penetration, access affordability and
connectivity — seem to develop coherently providing, to the extent possible, a steady
and sdf-supporting technologica growth.

Posshle steps that can be expected to further boost network development in the
country remain mogtly in the fied of indirect legidative measures, such as:

Improvement of the overdl economic Studion to hep, in paticular,
eiminate the “gray” economy;

Encouragement of long-term invesments both through taxation and
through government participation;

Support to high-tech business through taxation;

Privatization of the telecom structures,

Enforcement of anti-piracy legidaion

FIGURE4.1. E-ACCESS

Network Access Technology
Penetration

Network Access Affordability Network Connectivity

Average value: 4.0
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PROFILE OF BULGARIAN INTERNET USERS
Source: BulgariaOnline

An average profile of the Bulgarian Internet user is given below. A dial-up connection is assumed.

Web Browsing — aratio of about 8:1 is assumed for incoming-to-outgoing traffic. Also, timeis
required to read and understand the web page after it is rendered on the screen. A single computer
generates the following traffic:

- Incoming - 0.8 KByte/sec

- Outgoing - 0.1 KByte/sec

Downloads — aratio of about 12:1 is assumed for incoming-to-outgoing traffic. Also, full load of the
connection line is observed. A single computer generates the following traffic:
- Incoming - 3.2-5,6 KByte/sec depending on the type of the phone line (analogue,
digital)
- Outgoing - 0.27-0,47 KByte/sec

The streaming media al so belongs to this type of Internet services.

Uploads - aratio of about 1:12 is assumed for incoming-to-outgoing traffic. Also, full load of the
connection lineis observed. A single computer generates the following traffic:
- Incoming - 0.27-0,47 KByte/sec depending on the type of the phone line (anal ogue,
digital)
- Outgoing - 3.2-5,6 KByte/sec

Sending emails also belongs to this type of Internet services.

Chat — symmetrical traffic is observed. A single computer generates the following traffic:
- Incoming - 0.05 KByte/sec
- Outgoing - 0.05 KByte/sec

Video & Audio conferencing, VolIP. 2. symmetrical traffic is observed. A single computer generates
thefollowing traffic:

- Incoming - 2.0 KByte/sec

- Outgoing - 20 KByte/sec

The following average usage profile was observed for Bulgarian users:

Web browsing — 50%,

Downloads — 32%

Uploads — 2%,

Chat — 10%

Video & Audio Conferencing— 6%

The average online timeis about 62 hours per user monthly.

The email-only usersrepresent an exception to this profile. They are about 10% of all users. Their
usageisasfollows:

Downloads — 60%
Uploads — 40%

The average online time for email-only usersis about 2 % hours per user monthly.
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