I1l. AGGREGATE E-READINESS ASSESSMENT
Background

Bulgaria has had a tradition of excdlence in producing information technology
products. During its affiliaion to COMECON the country specidized in production of
mini  computers, processors, peripherals (magnetic disk and tape memory devices),
teleprocessng sysems and devices, and persond-professond computers. Bulgarian
computer exports amounted to 48 percent of the entire COMECON market in the
1970s. This market share was maintained until the early 1990's.

According to offica daidics for 1989, eectronics and tedecommunicetions
accounted for 25 percent of Bulgarian industrial production. A tota of 130,000 people
were employed in this sector, of whom 8,000 were highly qudified engineers.
According to independent sources, in 1989 about 95 percent of the tota production in
this sphere was sold on the COMECON market, mostI%/ to the former Soviet Union. In
the late 1980s Bulgaria was the leading supplier of 8" generation computer systems to
Soviet research inditutes. Bulgaria adso covered a large share of the Soviet markets
for persond computers’. Many of the PBX systems for the COMECON region were
a0 produced in Bulgaria

These markets were atificidly protected and Bulgarids ICT indusry suffered a
srious shock with the political transformation and the trangtion from centrdly
planned to free market economy after 1990. A number of factors such as globd
competition, poor corporate management of loca enterprises, lack of government
support and funding, and digntegrating mechanisms of supply and demand within
COMECON led to a dramatic decline in production capacity and severe drop in
export figures. The country lost most of its markets in the former Soviet Bloc
countries. This led to serious socid problems and disquaification of the labour force.

Since 1997 the Bulgarian economy has been going through a period of sructura
adjusment. In a sabilized macroeconomic environment, characterized by a low leve
of inflation, an effective currency board, and hands-off approach of the state toward
economic activity, ICT has been one of the most dynamic sectors of the economy.

Presently Bulgaria is dill & a rdatively ealy dage of preparedness to utilize the
benefits which information and communication technologies can offer for achieving
economic growth and competitiveness, for enhancing the qudity of the education
sysem, or improving the efficiency and trangparency of government operations.
However the government acknowledges the importance of ICT for development and
demondrated a srong  politicad will to support active development of information
technologies and high-tech end-products.

® From Run, R. and Utt, R. (1990) Bulgarian Economic Growth and Transition Project, National
Chamber Foundation, Washington D.C., p. 22-1
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Network Access

Bulgaids tdecommunication infrastructure has been farly wdl developed prior
1990 and subgtantidly improved in the last decade. In the beginning of 1990s modern
technologies were introduced — initidly DSL and later fiber optics lad the
groundwork of the nationd teecommunication backbones. All were origindly built
by the Bulgarian Teecommunication Company (BTC). Mobile wirdess technologies
appeared widdy about 6-7 years ago, but ill most of the network access in Bulgaria
is provided through the traditiond tedecommunication network. Foregn investors in
telecommunication infradructure entered Bulgarian market by acquiring mgority
control or 100 percent ownership of exiging companies or edtablishing new joint-
ventures (when deding with the government). Stll a smal proportion represent
portfolio investors.

At present, the mgority of Bulgarians have at least technica capabilities to access the
Internet and its information resources. Access is enhanced by competition among
Internet Service Providers (ISPs), most of which operate localy. A broad range of
savices, including pre-pad access and VolP, is offeed with a more or less
satisfactory qudity. Instant access via dedicated lines is dso present in most of the
large cities and middie-sized towns. Findly, public access is essentid to meking the
Internet  avallable to grester numbers of individuds and companies in Bulgaria
Telecenters, Internet cafes and community information centers have a great
importance in making the Internet avalable to those who cannot afford persond
access at tome, in schoal, a the workplace or esewhere. Some 10-15,000 people vist
these centers every day. Thus, it can be estimated that about 15 percent of dl Internet
usage is provided by public access points.

An important factor for the increase of Internet usage is its affordability. The prices
which busnesses and individua consumers pay for Internet access are in most cases
determined by a combination of charges for basic tdephony and ISP services. In
countries like Bulgaria, where the sum of ISP and teephony charges is amost
prohibitively high, a disncentive to network usage exists, and access is curtaled. In
addition, the overadll economic dStuation in the country has a serious impact on the
network affordability, but adso the government can influence the dgtuation (for
example, by completing the liberdization of the tdecom market, snce the exiding
monopoly of the Bulgarian Telecom Company leads to dow technologicd progress
and keeps the price of telecommunication services high).

The avalable bandwidth, dthough sufficient to serve the basic needs for connection
to the Internet backbone, determines the number of users and types of online
activities.

Being a rdativey smdl market both in terms of population and purchasing power, ,
Bulgaria is not seen as a primary target by both international hardware and software
manufacturers. On the other hand, locd efforts to produce hardware and software
have proven ingfficient in most cases and with the development of market economy
after 1990, only a smdl pat of origind software producers continue to exist. The
overd|l dtuation, as wdl as severd paticular factors discussed dsewhere in this
report, determine a condderable level of software piracy in Bulgaria

12



The overadl score on network access in Bulgaria (4.00) is higher than the average e
readiness index. This means that technology-wise Bulgaia is meking ggnificant
progress which could be used to boost developments in other areas such as esociety
or e-economy. Also, the three main indicators here — technology penetration, access
affordability and connectivity — seem to develop coherently, providing — to the extent
possible — a steady and self- supporting technologica growth.

E-Society

As barriers to access are being addressed, Internet is becoming more commonly used
in Bulgaria A farly stable and homogenous core-group of Internet users emerges and
is gradudly expanding. This may indicate the onsat of a new socid culture defined by
high degree of interest in, and active involvement with ICT. Yet the number of people
who currently have access to PCs and the Internet is rdatively smal. Computer users
as of October 2001 are estimated to include 940,000 adult citizens, or 14.4 percent of
the population aged 15+. The number of people wsing the Internet resources as a share
of the tota population is dso rather amdl. In relative terms, the share of Internet users
amounts to 104 percent of the population. However, if the present tendency is
preserved, thisfigure may grow substantidly over the next few years.

Computers and Internet are typicdly used in the workplace and public locations (e.g.
cyber cafes, computer game clubs, telecenters, etc.) Home Internet users and those
accessing the Web at educationd ingtitutions represent a smaller reative share.

In terms of demographic characteridtics, Internet access is available mainly to young
people. Half of those having access to a PC and the Internet are aged 18 to 30, and
about one-fourth fdl in the 31-to-40 age group. The mgority of people capable of
accessing the Web live in larger cities and, above dl, in the Sofia and Bourgas
regions. Internet access is very limited in rura areas and smdl towns. According to a
survey conducted in year 2000 by Vitosha Research, fewer than 3 percent of dl
Internet users in Bulgaria are reddents of smdl towns. There are substantid regiond
disparities and a growing “digitd divide’ both in terms of access to ICT infrastructure
and provison of Internet-related services.

The domingtion of the English language in the World Wide Web poses a sarious
obstacle to the integration of various user groups. But this Stuation may aso present
excdlent opportunities to Bulgarian content providers to develop the loca market.
Yet the supply of online services in Bulgaria is Hill inadequate, as is the generd
penetration of these technologies in everyday life. There is gill much work to be done
in the area of generating locdly-relevant content, presenting it in an appropriate
manner, and helping people b comprehend how to use the new technologies available
to them.

Currently the Internet is most commonly used for informaion gathering purposes,
entertainment, aternative sources of world news, and persona communication. Cog,
perceived low security levd, avalability and locd economic conditions currently
limit the use of Internet for dectronic banking, €ectronic commerce, or persond
activity planning. Barely 3 percent of Internet users in Bulgaria shop onling, and 10
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percent plan their vacations or travel using the Internet resources, as a recent survey
by Vitosha Research suggests.

As a whole, the e-society index is rather low (2.29). This means that, despite some
awareness of the Internet phenomenon among the Bulgarian public, there is Hill
limted understanding of the red benefits associate with ICT, and even less direct
experience.

E-Education

Information about the use of ICT in Bulgarids educationd system is fragmented and
often amply unavaladle. The Minidry of Education keeps a record of the number of
computers used in schools but it has little information about connectivity. It is aso
hard to make an assessment of the dtuaion in higher education — the exising 48
colleges and univerdties providing traning to 216,926 dudents have academic
autonomy and no government agency collects comprehensive information on them.

The ovedl penetration of ICT in Bulgaian schools is rdativdy low. On average
Bulgarian schools have one PC for 66 students. The Studtion is somewhat better at
the secondary school level where a mix of government support and loca community
efforts have brought computers to the classrooms over the past 45 years. In January
2001 the Ministry of Education reported that around 50 percent of the secondary
schools (514 out of 1023) were equipped with a least a Sngle computer laboratory
with a leest 5 networked PCs (486 or Pentium). There is no data on the number of
computers used in primary and dementary schools but the Stuation is generdly much
WOrse.

Most Bulgarian universities and colleges dso have a paucity of computer resources,
athough the necessary investments in hardware and connectivity are becoming more
common, mostly though international programs and donor support. Experts assess the
number of PCs a the universties in Bulgaria to be about 20,000. Penetration is highly
uneven. For example, the American Universty in Bulgaia (AUBG) reports around
550 PCs for 700 students (an admost 1.1 ratio), while other universties have one
computer for over 100 dudents. In many cases this equipment is used only in
adminigtration (eg. in accounting) and not for education or research. With the only
exception of AUBG no other university in the country currently offers its students
free access to computer [abs with Internet connections.

Most Bulgarian univerdties are connected to the Internet but this capacity is very
limited and Internet resources are not integrated into the learning process. With the
exception of a few technicad and engineering schools, Internet is rardly used for
education or research. Practicaly dl universties have registered Internet Sites.

ICT education in mid 1980s to early 1990s was well-developed in specidized schools
— mathematicd schools, foreign language schools and some technica  secondary
schools, but it covered less than 5 percent of the students.

Basc ICT education was introduced to Bulgarian secondary schools in the 1999/2000

school year. A generd course on Informatics and IT is currently taught a ninth
through deventh dandard grades a dl schools nationwide. A more advanced
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(optional) course is offered to twelfth graders. Although the state-designed curriculum
provides a solid first step a introducing secondary school students to computers and
IT, the courses are brgely theoretica since infrastructure is gill lacking or inadequete,
and teachers are ill-prepared and often unaware of the latest developments in the field.
Teacher access to computers is available a few or no schools. Classes at secondary
school level currently do not integrate ICT meaningfully in the lesson plans.

Ovedl the leve of integration of ICT in education outscores that measured in other
categories of e-readiness but it remans unsatisfactory (4.27). The exiging dtuation is
largdy the result of a sharp decline in public spending on education since 1990. There
is a feding tha Bulgarian education is declining somewhat in qudity and is subject to
further eroson unless schools and universties are wired to the Internet in a matter of
urgency and new curricula are developed that integrate ICT in the learning process
and promote group work via computers, WWW research, and so on.

E-Economy

There are no representative and comprehensve data on the current use of computers
and Internet in Bulgarian companies. According to various surveys conducted in 2001
and expet assessments by Vitosha Research, about 30 percent of Bulgarian
companies use computers in their work. However, computers are not used effectively
and ther penetraion is very uneven. Only 7.3 percent of the workplaces are
computerized and less than 20 percent of the companies have Intranets. Only 12
percent of Bulgarian companies are connected to Internet. Due to the large proportion
of out-of-date technology and a ill lacking awareness about the role of Internet
communications as a driving force of business deveopment, merdy 3.85 percent of
employess have access to the Intenet and it is used primaily for e-mal
communication. The finandd savices sector (banking and insurance) and
telecommunications are the two sectors of the economy which have the greatet IT
penetration.

A possble indicator for the state of ICT in Bulgaria's economy is the number of web
Stes of loca companies. There is a tendency toward increased @mpany presence on
the Internet. As of March 11, 2002 the number of hosts in the “.bg” domain was 1860.
In addition there are about 2,500 Bulgarian Stes under “.com”, “.n&t”, and “.org”
domains and hundreds of others (about 800 in expert edtimates) which use free
hosting sarvices offered by Bulgarian portds such as www.hit.bg, www.dir.bg,
www.onlinebg, www.search.bg, to name but a few. The mgority of company
webgtes contain modly datic, basc information (limited to a company profile,
contact information and listing of products), which is rarely being updated. Websites
that are fully interactive for online customer support, or such that offer products and
sarvices online, are rather an exception.

According to a survey carried out by Vitosha Research in May 2001, about 186,000
people in the country hold college or universty degrees in informaion and
communication technologies and about 565,000 have attended some sort of computer
training courses. About 443,000 know how to use a computer through sdf-traning,
formd training & the workplace, or have learnt such skills from friends. On this basis
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it is possble to conclude that computer literacy amounts to 16.2% of the adult
population in Bulgaria

Experts assess the number of ICT specidigts in the country (i.e. those involved in
software  development, Internet  gpplications and  design, system  adminigration,
hardware) to be anything between 4,000 and 15,000. If the definition is extended to
incude dso teecoms engineers, teachers and IT specidists employed in public
adminigration this figure may as wdl grow to 45-50,000. It is very difficult to give a
precise figure for the number of ICT jobs because of the large Sze of the “gray”
economy in this sector which reaches between 30 percent and 80 percent of the ICT
market, according to various estimates and sub-sectors

On average, ICT jobs in Bulgaria are giite attractive. According to IDC data for year
2000, the average sday of ICT specidists was 220 percent the average monthly
sday in the country, while programmers, sysem adminidrators and other highly
qudified professionas were paid 340 percent the average monthly sdary. Stll the
loca ICT labor market cannot offer the opportunities sought by young and qudified
ICT professonds. Many of them ae leaving the country if offered a more
chdlenging postion aoroad. According to the Bulgarian Association of Information
Technologies (BAIT) about 15,000 IT professonds have left the country in the past
10-12 years. This is a red “bran-dran” snce only 3 percent of these people are
coming back to Bulgaria laer. A number of managers have a vdid concern that
Bulgariawill soon have to import ICT professonds from abroad.

An important indicator of the role of ICT in the economy is the progress in e
commerce. Mogt dectronic  transaction in the country currently fal within the
category of business-to-consumer (B2C), while business-to-business (B2B) share of
e-commerce is only negligiblee. No more than 100 companies, usudly smdl and
known to tiny consumer segments, could be consdered as e-retalers. The most
common categories of goods and services traded on the Internet include books (45%),
prepaid Internet access cards (10%), flowers and souvenirs (10-12%), music (7-8%),
electronics and mobile phones (6-7%), or online payment of utility bills in Sofia (12-
15%). However, these transactions are not purdy electronic as the Internet is
primarily used for processing orders while payment is done in a conventiond manner
upon ddivery. Advertisng is often limited to a banner on one of Bulgaias most

popular portals.

Lack of convenient payment insruments is one of the mgor impediments to a faster
uptake of e-commerce in Bulgaria The number of debit card holders in the country
was 800,000 in mid-2001, plus about 7-10,000 credit card holders. On average the
number of debit cards has grown by 50 percert in each one of the past couple of
years. Some 400 to 700 credit cards are being issued by Bulgarian banks every month.

Yet only 1.4 percent of adl debit card holders are registered in ePay.bg — Bulgarias
most popular system for online payments. The regdration procedure is rather clumsy
and people seem reluctant to provide debit- or credit-card information because they
are not sure of sysem security. A second e-payments sysem — BGPay.bg — was
launched in mid-2000 but reports very limited turnover figures. A new sarvice of
online payments by prepaid cards, caled Net-Card, is rapidy ganing popularity.
There are about 3,000 registered users of this service in just 3-4 months.
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So far, Bulgaian companies have been dow to integrated e-commerce into ther
corporate strategies. There has not been much in the way of B2B ecommerce. Even
big companies do not understand that it is important to develop online activity. What
litle movement there has been is towards ebusiness solutions amed a lowering costs
and increasing efficiencies. For the most part, thee are gill a rdatively basc levd,
such as integrating sales and accounting systems. A few are dso pursuing supplier
integration.

Some of the main obstacles to e-commerce in Bulgaria include the low levd of
Internet penetration, low level of trus and perceived security problems and, until
recently, the lack of a clear legd environment for dectronic business. This Studion is
changing with the enactment in May 2001 of an dectronic Sgnatures lav which
recognizes digitdly signed documents and contracts concluded online as having the
same vdidity as conventiond insruments. The law dso dipulates requirements for
providers of digitd dgnatures, which guarantee the veracity and security of the
documents transmitted by their clients.

e-Government

Bulgaria has made its firg geps in the fidd of e-Government which includes the use
of ICT by centrd and loca adminigrations for the services they provide in order to
achieve gregter efficiency and higher qudity. Given the lack of officid daidics on
the availability of computers in centrd and locd government, experts interviewed by
Vitosha Research assess that about 18 percent of al workplaces in  public
adminigtration are presently computerized. Internet connectivity is widely varied: 80
100 percent of computers in regiona authorities, 70-80 percent of these in ministries
and less than 20 percent of those in municipdities are currently hooked up to the
Internet. On average, about 20 percent of computers in public adminisration have
access to the Internet.

Bulgaria's public adminigration has made a remarkable progress in terms of its
Internet presence. While in 1997 there were only two government webstes, this
number grew to 120 in 2001. Over 90 percent of central government agencies and
public inditutions have webstes as wel as 4-5 regiona authorities, and about 30
municipd adminidrations. A couple of comprehensve government webstes ae
currently available to the public. In most cases, however, the information is static and
not regularly updated. A few websites (eg. www.taxadmin.government.bg) provide
some degree of interactivity, mosly downloading of forms. The implementation in
practice of the new law on dectronic signatures is expected to creste new possibilities
for processng of forms and online payments. As thing stand now, the public
adminigration webstes are visted by a smdl number of people — about 4.3 percent o
the population and about 6 percent of companies, according to Vitosha Research.

The overdl e-economy index (2.89) is below the aggregate e-readiness score for the
country and only higher than e-society. This indicates a rdatively underdeveloped e-
business environment in Bulgaria Even the government seems better prepared to take
on the opportunities of the new economy. Although Bulgaria is gill a an early dage
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of conceptudizing the benefits and uses of e-Government (3.89), the country is
aready making efforts to implement some pilot projectsin thefied.

Figure 3.1 provides an aggregate scorecard of the current State of e-readiness in

Bulgaia A more dealed andyds induding quditative andyss of diffeent e
readiness varigblesis provided in the remaining portion of the paper.
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