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INTRODUCTORY

e Readiness is a key new idea. It is a way of
acknowledging the transformation of nearly every
walk of life and every form of business by the infor-
mation and communication revolutions of the late
20th century. Planes, trains, automobiles, tele-
phones and the electronic media made the world a
global village. Personal computers, laptops, mobile
phones and the Internet have made it a virtual one,
in which towns and fixed offices are becoming
increasingly obsolete.

We no longer need to walk to or talk with col-
leagues in the same office. We can e-mail them
or video-conference on the Intranet. And with the
same ease, we can do the same to colleagues
one hundred or one thousand miles away. Given
the right technology and infrastructure we can
all work from our separate homes, but be in clos-
er contact than when all that separated us was
a wall and a door.

This dissolution of the workspace is one conse-
quence of the eRevolution. Potentially more impor-
tant is what it has done to our ability to manipulate
information and overcome the limits of physical
handling and reproduction of materials.
Information that would have taken whole offices of
clerks months to process can be dealt with in the
twinkling of an eye and then flashed to any point
on the globe in an unlimited number of copies
without a human being suffering more exertion
than the making of a few keystrokes. Data is no
longer stored in hard-to-access archives controlled
by crotchety custodians and retrieved in the least
user-friendly form possible. We live in a world of
computerized databases, spreadsheets, shared
folders, intranets and virtual publishing.
Computer programmes exist which transfer the
most recondite of skills to the least skilled of us -
a few simple procedures and we too can carry out
task others have spent decades learning to do.
They have transformed the professions

The Internet has also transformed the worlds of
marketing and sales and of service provision.
Companies can now have direct relationships with

their customers, products can be explored and
orders made. Government can dispense with long
queues and crowded waiting rooms by offering
services directly on line.

Another effect of the Internet and desktop pub-
lishing has been to take the mass out of mass
media. Each individual is a potential generator
of material available to the entire world or to just
those he wishes to see it. Every individual has
potential access to all the information needed
for a creative life in a free society, from the law
of the land to tax regulations to university
entrance requirements to newspapers to enter-
tainment to you name it, it can be found. And
s/he has access not just to the information, but
increasingly to services, by government, by pub-
lic-funded institutions and organizations, legal
aid, healthcare, insurance, banking, commercial
enterprises, counseling. etc.

But it is potential access. Potential because not
everyone and not every society is equally ready for
the worlds of eBusiness, eCommerce,
eGovernment or eEducation. We are not all equally
eReady. This is because of a number of factors
which combine differently in every country and in
each individual. Individuals must change them-
selves. Countries however can be encouraged to
adapt, to develop as more enabling environments
for getting the best out of the brave new virtual
world.

UNDP is committed to ensuring that the digital gap
does not become yet another division marking out
the haves from the have-nots of this world and that
the potentially immediate and intuitive world of the
computer and the Internet is not needlessly mysti-
fied and retained as a comparative advantage by
an initiated few.

Why assess eReadiness?

eReadiness is the degree to which a given soci-
ety, social group or organization is aware of, has
adjusted to and is prepared to use the new tech-
nologies.
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One assesses it as a tool in the development of
national ICT strategy. The final aim is to develop
awareness of the challenges and comparative
advantages and deficits and to encourage devel-
opment of the capacity to tackle them and to
exploit the new possibilities.

In doing so we have focused on three kinds of
issue.

eCapacity. This is largely a matter of quantita-
tive assessment. How well endowed are the
main sectors in BiH with equipment? How up-to-
date is the equipment? What is the range of
software being used? What types of telephony
and connection are available? How widespread
is Internet and e-mail use? Is the supply and
quality of ICT staff sufficient for current needs
and further development? What type of special-
ist services are being sought from ICT service
providers and what is the level of investment in
ICT? In short, we are here investigating infra-
structure.

eAwareness. This is more qualitative. What type of
use is made of e-mail and the Internet both for
internal communication and for relating to cus-
tomers, clients and the public? Is the Internet pas-
sively accepted as a fact whose content is deter-
mined by others or actively exploited as a tool for
business development, sales and service provi-
sion, marketing, etc.? How well understood are the
possibilities offered by networks, electronic archiv-
ing, intranets, meeting managers or video-confer-
encing? To what degree have tailored software,
databases, etc been explored and built into the
great bureaucratic structures, or even by profes-
sionals, doctors, lawyers, research academics,
etc? How well understood are the potential uses
for training, continuous learning and distance
learning? To what degree is Internet-based coop-
eration developing between government depart-
ments, within the Universities and so forth? In
short, here we are investigating attitudes and
understanding.

elntelligence: This is fundamental. The under-
standing of the ICT professionals themselves in
each sector surveyed as to what is the potential

role of ICT, what are the obstacles to greater use
of it and what are the potential benefits to be
derived from it. In the end, it is this group who
must be the engine of any development in this sec-
tor. In the end, they will provide the vision, advice
and capacity that determines whether ICT
becomes a source of comparative advantage for
BiH or a reason for being left behind. This issue
has not only been approached directly, but the way
in which the questionnaires were designed allows
far reaching conclusions to be drawn about the
abilities and shortcomings of this crucial group.

How does one assess eReadiness?

We approached the task by talking to the people
involved. The interviews were carried out in
November and December, 2002.

- First, we carried out a survey of basic infra-
structure - telephony and Internet service
provision. This was to assess levels of
potential access by business and individu-
als.

- Then we looked at attitudes and patterns of
use among the public in general by means of
a public opinion poll.

- Finally, to gauge use in economic life, we
divided the field into a certain number of key
sectors and investigated a number of key
issues in each sector by targeted surveys
based on lengthy face-to-face interviews
with ICT professionals.

The sectors into which we divided the field are
government departments, municipal govern-
ment, publicly funded organizations, educa-
tion, the non-governmental sector, business
and professionals. In the first six cases, the
respondents to the survey were ICT profes-
sionals working within the organizations or
businesses visited, if and when such individual
were available.

When they were not, the manager with respon-
sibility for this area was interviewed. In addition
a survey was conducted of professionals or self-
employed individuals for whom ICT should be a
key tool, but who do not themselves work in IT
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or Communications, namely lawyers, doctors,
judges, academics and teachers.
The issues looked at specifically include:

- The educational profile in each sector, com-
puter skills and the presence of ICT units
and professionals.

- The number and profile of computers and
other hardware.

- The use of networks.

- Software.

- Communications capacity.

- Internet access and types of connection.

- The use of e-mail, of electronic means of doc-
ument management and of intranets and
whether web pages are used for informing and
servicing clients, customers or the public.

- Internet costs.

- Expenditure and investment in ICT for the last
three years and expectations or plans for 2003.

- Strategic considerations, namely the approach
taken to ICT service provision and perceptions
regarding obstacles to greater ICT use and to
offering services through the Internet.

To what degree is BiH eReady?

This report obviously does not and cannot address
this whole issue in any depth. It is a preliminary
report and attempts a first description of basic ICT
infrastructure in the country and to gather some
idea of how basic sectors have responded to the
simple fact of ICT and the opportunities it brings.
What we can say is, that as a first description it is
not encouraging. In every area reviewed BiH ends
up showing a deficit, not a comparative advantage.
This requires a serious and sustained reaction.

Public awareness

To start with public awareness, it is enough to say
only 32.5% of the population have ever used a
computer, only 16% have ever used the Internet
and only 4.5% have a computer at home. It is clear
that poverty, the war and failure of the education
system generally have all had a role to play in this.
The most disadvantaged groups appear to be
rural communities and women. The number of

women who have ever used computers is only
85% of the number of men. For the Internet the
ratio is 73%. Rural communities contain only
43% of the number of users of either category
that urban ones do.

The groups most likely to have had access are
those younger than 25 years of age and the
employed. Even here however the figures are
very low. Only 65% and 45% respectively have
used computers, while only 41% and 21% have
used the Internet. This can hardly be considered
a great base for a country whose future lies in
attracting foreign direct investment from, offer-
ing services to and competing with the European
Union. It is a damning reflection on the state of
the education system.

The key sectors

With regard to the various sectors investigated,
the situation is fairly similar in all. Variations are
of no real importance for general ICT strategy,
though they provide some indications of where
fine-tuning will be needed.

We have found that in every sector there is a small
core of ICT aware and progressive institutions,
organizations or businesses investing relatively
heavily in ICT and achieving results that separate
them clearly from the rest. They are however only
a very small percentage in any sector and even
they are not well-developed in comparison with
the norm in the rest of Europe. The remainder are
facing serious problems with capacity, hardware,
levels of development and understanding how or
why to use ICT.

There are far too few ICT units or even staff and
knowledge and motivation in most organizations
is at low levels. There is a worldwide shortage
of qualified ICT staff. Some countries have spe-
cial incentive schemes. Others have created
special training schemes, with a view to create
a workforce that can sell services worldwide.
We have done nothing. This is reflected in the
poor use of networks, poor levels of access to
the Internet, poor use of e-mail and poor
exploitation of web pages.
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Although a good proportion of employees in
most sectors have the educational background
to enable them to be creative users of ICT, they
are not. This is because the organizations or
businesses where they work have in general no
strategic vision or understanding of benefits.
Thus very few have Internet access, and even
those who do do not provide it or personal e-mail
addresses to staff.

The hardware in all sectors is unsatisfactory.
Most is old and increasingly obsolete. Although
there are some Pentium Il and Pentium IV com-
puters, the numbers are very small, they are con-
centrated in very few organizations, institutions
and businesses and there are indications that
investment is falling, not rising.

Use of networks is very poor. This is even more
concerning than the status of computer stock, as
networks are the basis for computerisation of
office functions and processes. Without net-
works, there can be no intranets, no common
access to the Internet, no exploitation of elec-
tronic methods of data management, document
management or communication. Without net-
works, computers are all too often just flashy
typewriters. This is reflected in the fact that in all
sectors the number of printers is almost equal to
the number of computers, with only the few large
exploiters of networks reporting rational usage.
There is therefore very little exploitation of
intranets, e-mail or of the Internet and the use of
web-pages to provide services is in its infancy,

though a few municipalities and businesses are
leading the way.

Office management software is in very restricted
use, but there is an encouraging start being made
in a few big organizations and businesses in the
application of modern methods of document man-
agement. What is particularly striking is the poor
use of these techniques by professionals, who
would normally be a major category of users. The
reason is the nearly complete lack of development
of the professional sector in BiH.

Distance learning and computer or web based
continuous learning should be basic areas of
activity. They are crucial if the openness of BiH
to the world is to improve and the type of foreign
investment hoped for is to be expected. Our sur-
veys show practcially no interest in these issues,
or in specialised applications. The lack of legal
recognition for degrees of this type is clearly a
major factor here.

Investment is fairly non-existent, except in the
business sector. It is essentially unplanned too.
This indicates the depth of the strategic vacuum.
Finally, the main perceived obstacles are indica-
tive of the strategic vacuum, lack of knowledge
of the staff surveyed and of a number of impor-
tant social problems: the failure of the education
system to meet the needs of the information
society, the inadequate number of qualified and
trained staff, poor financing and outfitting of
educational institutions with equipment required
for training and outmoded syllabi.

Sector Computer Pentium IV Employees | Employees | With Internet With | Using Using
stock with in separate | networks access web | electronic video
>4 years computer ITor pages| archiving | conferenc.
old skills | communic.
units
% ofall | % reporting % with % with
stock | possession access | advanced
access™
Government
departments 497 3R 24 76 2 52 | 7761 3434 | 3582 23.88 448
Municipalities 2 37 60 55 05 55 60 25 40 35 0
Publicly funded
organizations 315 945 22 72 3 46 58.9 2708 31 31 155
Business 15.4 151 n/a 15 49 Y. 727 4425 | 519 | 373 0
Education Primary | 495 3 85 25 451 9.02 6.69
Secondary| 479 6 17 45 5 55 | 64.94 25 2697 30
Tertiary 317 ] 75 7 9153 76.27
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ICT Infrastructure in Bosnia and
Herzegovina

There are currently three main telecom providers
in BiH, each concentrated in a particular geo-
graphical area. In order of size, they are BH
Telecom, serving the Bosniak majority areas in
the Federation of BiH (46% of the population)
and based in Sarajevo, RS Telecom, serving the
Republika Srpska and based in Banja Luka (40%
of the population) and HPT, serving the Croat
majority areas of the Federation of BiH and
based in Mostar (13% of the population). In con-
sidering the below data, it is important to keep
in mind the approximate relative sizes of their
catchment areas/market bases.

All three are Internet Service Providers (ISP).
There are also a number of private ISPs.!

BH Telecom and RS Telecom both have Mobile-
GSM service providers associated with them. In

In our presentation of basic data, we will deal first
with telephony and then with Internet services.

Telephony

Much of the physical infrastructure for telecom
was destroyed or damaged during the war, espe-
cially BH Telecom. The system has been largely
rebuilt, but it has been a slow process. Data are
not available on capital expenditure.

From the following table it is clear that BH tele-
com is the largest provider of telephone lines
(53%), followed by RS telecom (33%) and then
HPT (14%), as was to be expected. The ratios
have not changed significantly over the period.
They do not follow population ratios exactly,
however, so that HPT provides the most lines per
100 residents (26), followed closely by BH
Telecom (24) but with RS Telecom lagging
behind at 19.

Indicators Year ending 31.12.
2000 2001 2002

BH Tel. RS Tel HPT  Total BHTel. RSTel  HPT Total BHTel. RSTel HPT  Total
Telephone network % % % % % % % % %
Main telephone lines
in operation 524  33.6 14.0 1.0 536 322 14.2 1.0 53.8 320 142 1.0
Main telephone lines
per 100 inhabitants N/a  N/a N/a 1.0 338 277 385 1.0 348 275 377 1.0
Public payphones 681 0.6 314 1.0 406 378 217 1.0 405 374 221 1.0

Croat majority areas the mobile phone service
provider is called Eronet. Because of legal compli-
cations regarding the license at the time data was
collected, Eronet is not included in this survey.
The telecom sector is under the supervision of
the Communications Regulatory Authority
(CRA), which issues licenses and monitors serv-
ice provision. It was established by the Office of
the High Representative and is under interna-
tional administration.

There has clearly been a major programme of
installing public telephones in the RS, but it
would seem that the HPT area is best provided.
On the other hand it is also the area with the
most thinly spread population.

Regarding digitalisation, the above table shows
that HPT is clearly the furthest advanced and fol-
lowed by BH Telecom. BH Telecom however has
the largest number of ISDN subscribers, followed
by RS Telecom and HPT is lagging well behind.

1 SPICA A.D., APLUS d.0.0., "MAXIMA-GROUP" d.0.0., "MAXIMA-OR" d.0.0., "Logosoft" d.o.0., "europroNET Bosnia" d.o.0.,
"SmartNet 2000" d.0.0., "UNICORN" d.o0.0., "NF-tel" d.0.0., "GENELEC" d.0.0., "SPIDER WEB" D.0.0., "In Life" d.0.0., "TRANSINTER
COM" D.0.0., "PINCOM" D.0.0., "IMPACT" d.0.0., Centar za obuku-ISP COBNet, "UTIC", "Team Consulting" d.o.0., "Dollar" d.o.o.,
"ANEKS" d.o.0., "Telefonija" d.o.0., "Audiotex" d.o.o0., "Lanco" kompijuteri | komunikacije, IRIS, "KING" d.o.0., "Link Trade", JODP
Srpske poste, Computer Express, Gates communications, MEGATEL, AlfaNet d.o.o., Kompanija Elins-Panic KEP.

Source CRA, http://www.cra.ba/en/telecom/db/?cid=1191
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Indicators Unit Year ending 31.12.
2000 2001 2002
BH Tel. BH Tel. RS Tel Total BH Tel. RS Tel Total
Mobile-GSM service
GSM telephone subscribers 10*3 93.0 234.0 1587 3927 364.0 293.2 657.2
% 100 59.6 404 55.4 44.6
% pre-paid subscribers % 100.0 60.0 557 32.0 759
% post-paid subscribers % 0.0 40.0 443 68.0 241
GSM subscribers per 100 inhabitants 4.6 1.6 1.3 229 18.0 20.9 38.9

The next table shows that RS Telecom has made
significant progress in the offering of Mobile-
GSM services and that it has overtaken BH
Telecom in number of subscribers per 100 inhab-
itants.This is in inverse corelation to the number
of residential fixed lines. The structure of provi-
sion is also different. Far more subscribers in the
RS are now pre-paid, while in the BH telecom
area there has been a switch and most are now
post-paid. As noted above, HPT does not have a
Mobile GSM service and data was not available
for Eronet, the provider in Croat majority areas.
The following tables give the actual numbers of
lines and subscribers, where available.

The next tables provide details on tariffs. Residential
connection charges are similar in both companies of
the Federation of BiH (297/270 KM), but consider-
ably higher in the RS (500 KM). Business connection
charges are the same as residential in the FBiH, and
are now much cheaper in the RS (250 KM) because
they have been cut from 1000 KM in 2000.
Residential monthly subscription charges are
now similar in all three, but business subscrip-
tion charges are half the level in the RS.
Charges for calls by RS Telecom are significant-
ly cheaper. BH telecom is in the middle and HPT
is considerably the most expensive. Charges
have not changed over the last three years

Indicators Unit Year ending 31.12.
2000 2001 2002

BHTel.| RSTel | HPT | Total | BHTel. | RSTel | HPT | Total | BHTel. | RS Tel | HPT | Total
Telephone network
Main telephone lines
in operation 10x3 | 409.0 | 262.4 | 109.4 | 780.8 | 453.0 | 272.6 | 119.9 | 8455 | 485.0 | 288.0 | 128.2| 901.2
Main telephone lines
per 100 inhabitants N/a | 170 | 23.0 | 400 22.0 18.0 25.0 | 65.0 240 | 19.0 | 26.0 | 69.0
Residential lines per
100 households 21.0 21.0 220 | 220 23.0 | 23.0
Public payphones 11970 | 10.0 |552.0 | 1759.0 | 1435.0 | 1336.0 | 766.0 | 35370 | 1508.0 | 1393.0 | 825.03726.0
Access to
Leased Circuits yes yes yes
Number of
Interconnections 5.0 5.0 70 70 80 | 80
Indicators Unit Year ending 31.12.

2000 2001 2002

BHTel.| RSTel | HPT | Total | BHTel. | RSTel | HPT | Total | BHTel. | RS Tel | HPT | Total
Other services
ISDN subscribers 1139.0 | 157.0 1296.0 | 2344.0 | 884.0 | 88.0 | 3316.0 | 3888.0 | 1751.0 | 323.0|5962.0
Leased Line Subscribers
(lease of wire) 67.0 67.0 101.0 | 101.0 135.0| 135.0
Digital Subscriber Line
(use of Frame Relay,
ADSL etc...) 21.0 | 210 58.0 58.0 78.0 78.0
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Indicators Unit Year ending 31.12.
2000 2001 2002

BHTel.| RSTe | HPT | Total | BHTel. | RSTel | HPT | Total | BHTel. | RS Tel | HPT | Total
Tariffs
Residential telephone
connection charge 297.00 | 500.00 |270.00 29700 | 500.00 | 270.00 297.00 | 250.00 |270.00
Business telephone
connection charge 297.00 {1000.00 | 270.00 29700 | 300.00 | 270.00 297.00 | 250.00 |270.00
Residential telephone
monthly subscription 352 | 273 |10.00 3.52 273 3.52 3.52 273 | 352
Business telephone
monthly subscription 22.00 | 9.09 |20.00 22.00 | 9.09 | 20.00 22.00 | 9.09 |20.00
1-minute local call
(peak rate) 0.0193 | 0.0080 |0.0300 0.0193 | 0.0080 | 0.0300 0.0193 | 0.0080 |0.0300,
1-minute local call
(off-peak rate) 11197 | 0.0040 |0.0150 0.0097 | 0.0040 | 0.0150 0.0097 | 0.0040|0.0150

Subscription fees are practically non existent in
the RS, however, at 2.73KM, while they are 3,52
KM at BH Telecom.

Charges for cellular connection are higher in the
RS than at BH Telecom. In the RS they were at
140KM, fell to 130KM and then to 60KM. They

Data on charges per second is available only
for BH Telecom. It is noteworthy that over the
past three years they have fallen significantly (by
as much as 50% in some categories).

Internet

have fallen 50% at BH Telecom from 99 KM to
49.90KM. This is no doubt related to the domi-
nant form of subscription in each.

The basic data on Internet usage is given in the fol-
lowing table. The number of both business and dial
up users has see dramatic growth. The former grew

Indicators Year ending 31.12.
2000 2001 2002

BH Tel. RS Tel BH Tel. RS Tel BH Tel. RS Tel
Cellular connection charge 99.00 140.00 99.00 130.00 49.90 60.00
Cellular monthly subscription 20.00 273 18.00 273 18.00 273
Cellular 1 min./sec. local call charge
(peak rate) post-paid 0.50 0.45 0.30
Cellular 1 min./sec. local call charge
(off-peak rate) post-paid 0.39 0.35 0.30
Cellular 1 min./sec. local call charge
(peak rate) pre-paid 0.80 0.60 0.38
Cellular 1 min./sec. local call charge
(off-peak rate) pre-paid 0.60 0.50 0.38
Internet
Registered as LIR yes yes yes yes 0.0 yes yes 0.0
Number of IP Address in
use by customers 8.0 8.0 | 7400.0 1.0 | 7411.0 | 11000.0/ 76.0 | 14.0 | 11090.0
Number of Internet users
Business Customers -
permanent line 23.0 4.0 270 61.0 70 68.0 | 185.0 | 20.0 8.0 | 213.0
Number of Internet users
Dial Up 14884.0 3420.0 | 18304.0| 15811.0 6520.0 | 22331.0| 24528.0| 3000.0 | 10113.0 37641.0
Number of Internet users
Business Customers -
permanent line 8519% | 0.00% | 14.81% 89.71% | 0.00% | 10.29% 86.85%| 9.39% | 3.76%
Number of Internet users Dial Up | 81.32% | 0.00% | 18.68% 70.80% | 0.00% | 29.20% 6516% | 7.97% | 26.87%




e-READINI%SES ASSESSMENT

PORT

BH telecom

Internet tariffs 2000 2001 2002
Internet monthly subscription

Internet 1 min charge (peak rate)

Subscriber packet: "Student" KM 0.0099

Subscriber packet: Home, Mini, Maxi, Mega, Family KM 0.0154

Subscriber packet: Premium, Premi KM free

Subscriber packet: Uni KM 0.0099 0.0099
Subscriber packet: Klasik, Kombi KM 0.0121 0.0121
Internet 1 min charge (off-peak rate)

Subscriber packet: "Student" KM 0.0099

Subscriber packet: Home, Mini, Maxi, Mega, Family KM 0.0154

Subscriber packet: "Premium" KM free

Subscriber packet: Uni, Klasik, Premi KM Free free
Subscriber packet: "Kombi" KM 0.0121 0.0121
WEB page hosting KM 5 5 5

150% in 2001 and 213% in 2002. The number of
dial up users grew 22% in 2001 and 69% in 2002.
From the percentages it is clear that services are

The data for RS telecom is very sparse.
Charges appear to be much higher than at BH telecom.
RS telecom

considerably more developed in BH Telecom :ﬂ:::ﬂ:: gag:‘: charge ek ) 2001 2002
than in either HPT or RS Telecom. This may be | -subscriber packet: 1160
because of the greater presence of alternative ﬁubsirifer_pac;et oftpeakiai) 3160
. . niernet 1 min charge (of1-peak rate,
ISPs in the areas where they are active. - Subsoriber packet: 056
The following tables give data on tariffs at each | - Subscriber packet: 1.316
ISP separately. WEB page hosting 20KM
HPT
Internet tariffs 2000 2001 2002
Internet monthly subscription
-subscriber package a: small plus 25 17 12
-subscriber package b: medium (subscription + for every e-mail address) 60+5 30+5 30+4

-subscriber package c: medium + (subscription + for every e-mail address)

60+25 30+17,30+12 30+12,30+10

Internet 1 min charge (peak rate)

- subscriber package: small and medium KM 0.058 0.0483 0.0483

- subscriber package: small plus and medium plus, student package KM 0.029 0.029 0.029

- subscriber package: guest KM 0116 0116 0116
Internet 1 min charge (peak rate) (off peak - rate)

- subscriber package: small and medium KM 0.029 0.0242 0.0242

- subscriber package: small plus and medium plus, student package KM 0.0145 0.0145 0.0145

- subscriber package: guest KM 0116 0116 0116
Hosting Web page KM 60 115 147

The fullest information is available for BH tele-
com, which clearly changed the structure of their
subscriber packages in 2001.

HPT obviously cut its subscription charges very
significantly in 2001, making it apparently
cheaper there BH Telecom for the higher speci-

fication packages. The charges for additional e-
mail addresses may mean that this is not the
case. Charges per minute seem generally more
expensive. Web pages hosting is much more
expensive, compared to the 5 KM charged by BH
Telecom.
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GOVERNMENT DEPARTMENTS

Introduction

In a country like Bosnia and Herzegovina, govern-
ment and the public sector must lead the way in
deploying ICT for development or at least prevent
the digital gap from widening. This is because war
and transition have deprived the country of major
entreprises with stable strategic visions that can act
as a framework for /stimulate a nascent ICT sector.
One way in which this can be done is by specific
initiatives like the ICT Forum to address the strate-
gic vacuum. Another is by providing an example of
how to use ICT effectively in improving the busi-
ness of government and stimulate ICT develop-
ment capacity of potential use to the private sec-
tor. The significant allocation of public funds pays
off very quickly. There are at least three main
direct benefits for government:

- Increased efficacy/efficiency of internal
administration and communication within
and between government departments;

- Increased availability of government infor-
mation and transparency of public business;

- Extension or improvement of the services
provided by government to the public.2

Unfortunately, it seems clear from our survey that
the use of ICT for government is in its infancy. The
lack of an ICT strategy is explicity noted by 75 % of
our sample. A major cause is the fragmented nature
of government in BiH. Ministries and core adminis-
trative units at the level of the state, the entities and
the cantons are often active in the same areas, but
are all 'independent' of each other. There is no
common vision on either the horizontal or vertical
axis at any of these levels. This is of course the rea-
son why the ICT Forum exists in the first place.

This fragmentation gives rise to a complex and
unfavourable funding situation and has led to very
great inequality in access to ICT and in exploitation

2

between the various organizations in our sample -
ranging from the fairly advanced to the non-exis-
tent. This is clearly reflected in the pattern of com-
puter ownership, the dominance of relatively obso-
lete computers and the concentration of the high-
er-grade Pentium classes in only a few depart-
ments. It is also reflected in what can only be
called the ignorance or apathy of many ICT profes-
sionals regarding their work place and the tools of
their trade (the number of don't know replies on
basic questions about equipment and pro-
grammes and the confused response to issues of
ICT development).

As in the other sections, one notes that even basic
benefits of ICT are non-existent. The small number of
server-based networks means that not merely is
Internet access severely restricted, but even the pos-
sibilities for e-mail communication within and
between offices are hardly acknowledged. The use
of Intranet is at ground zero, as is ICT based contin-
uous education. Finally, unlike some other sectors,
there has been little no development of the use of ICT
for administrative purposes, like document manage-
ment, electronic filing systems and virtual archiving.
Unlike the municipal level, web-based service provi-
sion does not appear to have been considered.
Unsurprisingly then, there is little evidence for the
handling of large banks of data required by gov-
ernment departments. The fragmented nature of
administration makes coordination of this very dif-
ficult. The new CIPS system for identity cards will
however provide a new basis, but progress is slow
and must be speeded up. As a country, BiH cannot
afford not to invest in ICT for public administration.

The sample
The sample includes 67 government depart-
ments, by which we mean Ministries and core

by answering queries online, providing access to forms, advice and allowing online transaction of business for which the public

now have to visit government offices and wait in line, like applications for passports, planning permission, business registration,
tenders for contracts or the payment of tax and fines online. The list is potentially endless
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ISP Number % of those % of total
with Internet sample
UTIC 1 1.32% 077
TEOL 2 2.63% 155
TEAM 1 1.32% 077
SMARTNET 2 2.63% 155
LOGOSOFT 6 7.89% 4.65
INECCO 4 5.26% 310
HPT 5 6.58% 3.88
COBNET 4 5.26% 310
BLIC 1 1.32% 077
BIHNET 42 55.26% 32.56
EUROPRONET 2 2.63% 155
MAKSIMA 1 1.32% 077
URC 1 1.32% 077
PKSA 1 1.32% 077
UNICORN 1 1.32% 077
Don't know 2 2.63% 1.55
Total 76 100.00% 58.91

Expenditure and Investment

The tables on spending speak for themselves
and confirm our analysis above. Investment is
dominated by a few large PFOs. It is mostly in
hardware and communications equipment.
Leasing is not used and there is practically no
investment in software development, web page
development, training or consultants.

Given the speed of change ICT, levels of invest-
ment in hardware over the past three years are
worryingly low, particularly as the amounts
invested even by those actually doing any spend-
ing is not enough to replace obsolete machines.

are investing more than 20000KM (8, 4, ,7 and 3
for 2000, 2001, 2002 and 2003 respectively).
This is not enough, but is in line with the data
above about networks, web-pages and provision
of Internet services.

The main reasons why insufficient allocation is
being made for hardware purchases during 2003
are clearly lack of a strategy and lack of funds.
Only 29.3% of the computer stock is less than
two years old. The remainder are significantly
older. The facts that these organizations have on
average 1.08 Pentium IV computer and that so
few intend investing are likely to have a negative
impact on activities planned for this year which
will require significant use of computer capacity,
such as active involvement in the issuing of the
new identity card and other data forms of pro-
cessing or exchange.

Data on hardware maintenance and installation
are similar, but the amounts far less and even
fewer agencies are investing.

Expenditure on hardware maintenance and installation: (in KM)
Year No of Organizations Range Total
2000 21 100-25019 76496
2001 19 100-20000 69448
2002 24 100-20001 78384
2003 15 200-50000 69550

Expenditure on hardware purchasing (in KM)
Year No of Organizations Range Total
2000 39 200-270000 915237
2001 37 200-43833 320813
2002 34 200-150000 467230
2003 26 200-80000 312200

69.8% of the sample made no investment in ICT
in 2000. The trend continued in 2001 and 2002
with 71.3% and 73.6% making no allocation for
hardware respectively. Instead of improving, the
situation is worsening, with only 20.2% of the
sample planning to invest in hardware in 2003.
What is more, in any given year, only a handfull

During 2000, 83.7% of the sample spent nothing
on this item. Those who did kept spending below
the minimum required. Most of even those who
did spend, spent less than 1.500 KM over the
year. The situation is similar in both 2001 and
2002 (85.3% and 81.4% respectively).
Apparently greater spending in 2002 probably
just reflects the aging of the computer stock and
consequently greater maintenance needs. In
2003, 88.4% of the sample expect no spending
on this item. Of the 15 who do expect to spend
something, 8 are allocating less than 1,000 KM.
Investment in software is concentrated in a cou-
ple of large spenders each year, and then small
amounts over the remaining few investing.
Fewer are investing every year.
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Expenditure on software purchasing: (in KM) Expenditure on communications technology (in KM)
Year Organizations Range Total Year Organizations Range Total
2000 15 100-100000 171678 2000 34 100-99910 504298
2001 14 100-81000 153100 2001 37 50-108500 555056
2002 13 100-10000 52900 2002 50 50-126600 607115
2003 1 200-50000 131200 2003 34 100-60000 535530

Once payment begins to be required for soft-
ware, two new activiites will become more com-
mon here, namely rental and the development of
home-grown software. . At present, the lack of
interest in rental (not a single mark planned in
2003) is a result of 'free' access.

Fewer than 2% of the sample made any invest-
ment in developing tailormade software during
2000, 2001 or 2002. That 3.9% are planning
some spending in 2003, with total investment of
40,000 KM, provides little ground for optimism.
The same poor trends are evident with regard to
web-page development, though here at least
there are some signs of progress. In 2000, only
one organization invested a pitiful amount In
2001, investment was up by a factor of 64.
Nonetheless, in 2002. 96.1% of the sample made
no investment in web-page development, while
the total was less than half that of the year
before. Levels were up again in 2003, with 9.3%
planning spending, but the level is still lower
than in 2001.

The low level of development of ICT services
(data management, etc) is revealed very clearly,
by the lack of databases. This also indicates the
poor state of cooperation between agencies/
organizations, as many of them use the same or
similar data. Only one organization allocated
funds in 2000 for data processing and manage-
ment. In 2003, only two or 1.6% of the sample
have done so. This is a serious problem.

More than 96% of the sample made no allocation
for consulting or education/training over the past
years. The same is true for 2003. The total amount
planned is 3 KM per person. As a country, in this
field we should expect to get what we pay for.
Expenditure on communications should be related
to the total number of e-mail users. 73.6% of the

sample made no allocation during 2000. But
70.5% make no use of e-mail to communicate
between offices. It is these two facts in combina-
tion which show us how (under)developed this
form of communcation is. In 2002, 61.2% allocat-
ed funds, worth around 9.3% more than in 2001.
The amount planned for 2003 is however less than
expenditure in 2001 (though this may simply
reflect unrealistic planning).

Budgeting for ICT (in KM)
Year Organizations Range Total
2000 17 90-780000 3042342
2001 19 90-780000 4771927
2002 22 100-833907 455034
2003 14 70-78000 3989532

These table indicate the real attitude to spending
on ICT. Clearly more and more organizations are
taking it seriously. Twice as many in 2002 as in
1996. But the level is still too low. In 2002, 85.3%
of public funded organizations still had not sepa-
rate budget for ICT. There is a drastic fall in 2003,
which may simply represent the difference
between planning and what actually gets spent.

It is clear that donations are not a major source of
funding. 3.9% received such funding in 1996. 4.7%
did so in 2000. The level has been falling since.

Service provision

Quality support from service providers is indispen-
sible for any adequate approach to ICT develop-
ment. Clearly PFOs should be major consumers of
ICT services. Equally obviously, the condition of IT
equipment, the pattern of investment and the lack
of ICT strategy means that they are not. 69.8% of
the sample said they have no ICT strategy, while
7% do not know whether there is one. This is sim-
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Source of expertise (% of sample) In -house Mainly in- Half and Mainly Entirely Don't

only house half outsourced outsourced know
ICT purchases 17 6.2 14.0 10.9 1.6 40.3
ICT strategy development 16.3 70 101 70 9.3 50.4
Programming/web page design 9.3 70 101 70 124 54.3
Server maintenance 101 7.0 39 6.2 178 55.0
Network maintenance 13.2 6.2 6.2 78 178 48.8
Training 16.3 10.9 78 10.9 16.3 38.0
User support 17.8 8.5 47 8.5 1.6 48.8
Web page and software maintenance 13.2 54 31 39 9.3 64.3

ilar to the situation in government departments
and municipalities. This strategic vacuum is a
major obstacle to better ICT use. Thus, only 7.8%
of the sample involve their own staff in developing
new systems and 51.9% of the respondents did not
know to what degree the organization is involved
in developing other systems. This indicates very
low levels of concern for future development.
When we consider the 40.3% who did not know
or answer who is responsible for hardware pur-
chasing, then we get some idea of how irra-
tional the use of capacity is. It is perhaps no
wonder only 45% of the sample have networks,
or that more organizations have servers than
networks. Instead of being guided by a common
development strategy, which would simplify and
make cheaper ICT purchases, they close in on
themselves. One should however remember how
small are the amounts being invested in hard-
ware. The ad-hoc approach means that this
problem will attract attention only when sys-
tems begin to get into trouble because of
obsolesence and when free access is granted to
state, entity and district-level databases.

On the other hand, requirements for service provi-
sion may be expected to differ depending on
whether the organization has in-house capacity
and the proportion of the sample each issue is rel-
evant to. Thus, it is hardly surprising that 48.8% of
the sample do not know who is responsible for
server maintenance, when only 45% of the sample
have a network. For those with networks, lack of
an IT unit means that at least half must outsource
maintenance, which is in fact what we see. (There
is of course no telling how often they actually do

use their service provider. In this context we may
note the high levels of dissatisfaction with suppli-
ers/service providers expressed below.)

There is a small group of PFOs with ICT units
(24%) and a similar number appear to be thinking
strategically to some degree. One would hope that
having in-house capacity would increase the likeli-
hood of intelligent use of consultants and service
providers, rather than ignoring the possibilities
they offer. However, 16.3% of the sample rely on
in-house staff only or mainly to deal with web
design and Internet issues. This is the IT units and
is irrational use of staff. (That 54.3% of the sam-
ple did not or could not say who was responsible
for services related to Internet issues simply
reflects how few have web-pages with data and
unrestricted access.)

Similarly, 23.3% of the sample rely entirely or main-
ly on in-house staff to plan ICT purchases, while
23.3% do the same for strategic development. We
see that those with IT units use them, but are not
consulting externally to any great extent.

It is worth noting that 38% of the sample could not
say who provides training to users, which implies
that they at any rate are not receiving any. The fact
that 27.2% of the sample provide such training
entirely or mainly in-house, shows the heavy bur-
den placed on IT units and the poor use of external
consultants. One suspects that little training takes
place. The data on user support implies a similar
conclusion. If 48.8% of the sample cannot answer
the question, then they are not getting any.

That 64.3% of the sample do not know who is
responsible for web-page and software mainte-
nance confirms earlier data on the small number
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of web-pages, the type of information available on
them and possibilities for exchanging data. It is
also indicative of the passive attitude among those
with web pages that only 31% have an active part-
nership between in-house staff, who should be
responsible for content, and service providers,
who should be responsible for quality.

Obstacles to ICT use

Similar considerations come into play when con-
sidering what the ICT professionals consider to
be obstacles to ICT use and development. First
is the large number who simply have no opinion,
constantly above 40%. The percentages are
higher the more technical the question - diffi-
culty integrating applications or premature
introduction of new software. There is a lack of
vision, but also of knowledge and experience.
The numbers who consider poor quality support
from suppliers/service providers of little or no
importance for overall ICT use reflect the distri-
bution of ICT units and the extent to which
external service providers are relied on. It is
more realistic that 101% consider supplier
inflexibility an obstacle, while 40.4% consider it
of little or no importance.

It is indicative that only 7% consider capacity to
integrate different applications a possible obsta-
cle. This, combined with earlier data on soft-
ware use, which showed the predominance of
windows applications, suggests that they are
not considering ways to bring new applications
into use, or of integration of existing systems
which were developed on different bases. They
do not seem to have considered the issue of

common databases, for which the legal precon-
ditions now exist. This is an issue that they will
be forced to pay more attention to.

It is interesting that 15.5% of the sample report
significant prejudice among the workforce
against ICT, and 13.2% report serious lack of
management will makes clear how much resist-
ance there still is to using computers. This is to
be expected in bureaucratic organizations which
are by nature subject to inertia.

It comes as no great surprise that those who do
have an opinion tend to see lack of qualified
staff and resources as major problems. This is
certainly what our survey has tended to reveal.
Thus 25.6% consider lack of qualified staff a
major obstacle. 17.8% see it as something of an
obstacle and only 15.5% (presumably the well
developed few) see it as no problem. Yet, as we
saw, fewer than 4% are planning any spending
in 2003 on consulting or training.

Given how few PFOs have IT staff, it is discour-
aging that only 24.8% of the sample consider
difficulty finding and keeping qualified staff a
major obstacle to wider use of ICT.

Of course, we would expect costs to be the main
perceived obstacle. 23.3% said that higher than
expected ICT costs were a major obstacle. But we
have seen that methods of predicting costs for 2003
were unrealistic compared with previous years.

Obstacles to offering services via

the Internet

Here as elsewhere the main obstacles to exploit-
ing the Internet are clearly lack of knowledge
and vision: the number who simply do not know.

How important are the following problems to wider ICT use: Unimportant Minor Major Don't know
Supplier quality 18.6 225 16.3 42.6
Supplier flexibility 20.2 20.2 101 49.5
Difficulty integrating applications 17.8 147 7.0 60.5
Lack of qualified ICT staff 15.5 178 25.6 411
Difficulty finding/keeping qualified ICT staff 1.6 20.2 24.8 43.4
Employee prejudices to ICT 18.6 217 15.5 44.2
Lack of management will 24.0 16.3 13.2 46.5
Higher than expected ICT costs 13.2 147 23.3 48.8

Premature introduction of new software

170 14.0 31 65.9
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It is indicative that the number rises the more
technical the question - electronic signatures,
legal framework, cost/benefit and integration,
while few answering on these issues expect
them to be major problems. Clearly, the Internet
plays no very great role in the work of PFOs.
What most people do have an opinion about are
costs and staff.
- 34.9% see resources as a major problem.
Only 10% see it as no problem.
- 40% see staff profile as a problem (major or
minor).
- 31% see service provider quality as a prob-
lem (major or minor).
It is interesting that telecom and ISP costs are
considered by most (36% for both) as of little or
no importance, though 25.6% do consider tele-
com costs a potential problem. This compares to
23.3% who see ICT equipment costs as a seri-
ous obstacle. Clearly this is where the resources
issues can be expected to have most impact.
One should keep in mind how few organizations
have a development strategy, how little funding

is planned for development and how much less
for hardware or software purchasing. That fewer
funds are earmarked for communcations in 2003
than in 2000 (26% less than in 2002) suggests
that cost reduction is viewed as particularly
important, and that the extra expenditure
required for this would be a big factor.

That 35.7% of the sample say that ISP costs are
not an important factor hindering the offering of
services via the Internet leads one to suppose
either that there are a lot of users of the said
services or that the services are cheap. This is
in line with the fact noted above that 77.5% of
the sample pay less than 100KM a month in
Internet charges. In fact, only two organizations
pay more than 1,000 KM.

Given that 58.9% have Internet access, the fact
that only 13.2% consider the risk of viruses or
unauthorised access to data a real obstacle to
offering Internet services may simply mean that
systems are well protected. That 51.2% either
did not or could not answer, suggest otherwise.
Further attention is required.
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EDUCATION

Introduction

Education is a key sector for ICT, if for no other
reason than that it produces the professionals of
the future. It is also the system in which the basic
potential is created for BiH as a society to come to
terms with the information age. It is of critical
importance that schools be adequately outfitted
and that access to computers be evenly distributed
at all levels of the system and throughout the
country. This is simply not the case. Computers
are available, but networks are scarce and it is
clear that access by pupils and teaching staff to
the Internet or e-mail are a problem except at a few
faculties and a few elite schools. In the case of
Universities it is crucial for academic staff and stu-
dents to have access to the Internet for research
purposes and to communicate with colleagues
abroad.

For this reason, more attention will be paid in the
analysis of this section to the distribution of hard-
ware and the patterns of investment than to issues
of office management and application of ICT for
staff purposes.

The sample

Education in BiH takes place at three levels of
institution, namely primary schools, secondary
school and third level institutions, including the
Faculties. The teaching departments of the
Universities are refered to below as Faculties. It
is important to keep in mind that primary
schools in BiH continue to deal with children
until they are approximately 15 years old. By
then, one would hope they had learned the
basics of computer literacy.

Administration of the Universities is concentrated
in special sections, the Rectorates, below refered
to as Universities.

There are 13,478 employees in the educational
institutions surveyed, an average of 50 per insti-
tution. 80% have a secondary school, university or
other third level diploma. Adding those with post-

graduate qualifications gives 90%. Clearly, those
with higher degrees are mostly academic staff at
the Faculties. Those with secondary school edu-
cation are not teaching staff, but carryout other
types of function. Third level but sub-university
graduates, the largest group, are mostly teachers
in schools.

Breakdown of employee qualifications.* %

No school 1.00
Primary 9.00
Secondary 17.00
Third level 32.00
University graduate 31.00
Masters degree 4.00
Doctorate 7.00

* Figures on educational attainment were not available for all of the
sample. The percentages given relate to the relevant total only. It is
likely that it is accurate for the sample as a whole.

This apparently good profile is belied by the
level of 'computer literacy'. Only 45 % know how
to use a computer and only 5 % are IT special-
ists. Educational institutions are far from ready
for the information revolution in administration.

% of total
workforce
Employees who can or do use computers 45.00
Employees in separate IT or communications units 5.00

Computer skills

Hardware

Because we do not have student numbers, we
cannot calculate the computer/student ratio. .
Since computers are not merely for staff use,
there is little point in making much of the ratio
of staff to computers (approximately 1 relevant
staff member for every computer). We there-
fore give computer numbers in relation to type
of institution. We see the number of that facul-
ties have the most, while primary schools have
the least.
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Schools  Computers % Institution % Computers

TOTAL 269 4795 100.00 100.00
PRIMARY 133 1289 49.44 26.88
SECONDARY 77 1258 28.62 26.24
FACULTIES 59 2248 21.93 46.88

In fact, University faculties have twice as many
computers as secondary and three times as
many as primary schools. This is a significant
difference, and we would therefore expect clus-
tering by type of institution for the other char-
acteristics of IT and communications readi-
ness. Unfortunately statistical tests did not
reveal reliable grouping into clusters or distinct
sub-types.

The distribution of computers is very unfavor-
able. Only 25% are Pentium Ill or IV. They are
significantly concentrated in faculties (66%
aggregate). They make up only 33% of stock
however, even there. Pentium IV are barely pres-
ent in schools at all (3% of stock in primary and
6% in secondary schools). There are more

Pentium Ill, but still only 9% in primary schools.
The percentage for secondary schools is close
to that in faculties.

Pentium Il series represent around 30% of all
computers. With Pentium |, they account for
53%. In primary schools, they account for half,
but only around 25% of these classes of com-
puters are found in primary schools. There is a
significant presence of older series, and nearly
all the 286 and 386 series computers are in pri-
mary schools, but these classes account for
only 4% of all computers anyway. This shows
how under equipped primary schools are with
even substandard equipment, given that they
are the largest class of educational institution
and have the most students.

Secondary schools have the most 486 comput-
ers, but most of secondary school computers
are Pentium [ or Il

Close comparison of age and type is not possi-
ble. Computers less than one year old could cor-
respond to the PIV type, but the data does not
match exactly. None the less it is clear that

Computer distribution by processor type
% of stock in % of class in

Processor type No % Prim. Sec. Fac. Prim. Sec. Fac.
286 53 m 4 0 0 96.23 1.89 1.89
386 131 273 7 2 1 70.99 16.79 12.21
486 445 9.28 13 14 4 373 40 227
Pl 1149 23.96 24 31 20 2715 34.29 38.56
Pl 1394 29.07 25 27 33 22.81 24.39 52.8
Pl 750 15.64 9 16 19 1573 26.4 57.87
PIV 434 9.05 3 6 14 8.53 16.82 74.65
Other 439 916 15 4 9 4419 11.85 43.96
Subtotal 4795 100 100 100
Total number of computers
Unaccounted for
Computer distribution by age
Age % of stock in% of class in% of Institutions with

No. % Prim. Sec. Fac. Prim. Sec. Fac. Prim. Sec.  Fac.
>4 1756 4.07 49.49 47.86 3170 3297 3246 3457 6090 7013 61.02
34 663 15.51 19.32 16.04 1285 3409 2881 3710 2857 3636 4237
23 759 1775 12.31 9.49 26.21 18.97 1489 6614 2256 3247 50.85
12 461 1078 9.83 14.95 8.30 2495 3861 3449 2707 3766 42.37
<1 637 14.90 9.06 10.92 2094 16.64 2041 6295 2180 2727 4746

Subtotal 4276 100 100

100
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there is general overall confirmatio of the pic-
ture given by the breakdown by processor type.
41% of all computers are more than four years
old. Approximately one third is found at each
level of the system, but the are a much more
important proportion of the stock of primary
and secondary schools (nearly 50%) than of
faculties (only 32%). Computers less than 2
years old account for 25% of stock. The largest
number of those between one and two years old
is in secondary school, followed by faculties
and then trailing behind come primary schools.
Those less than one year old are predominant-
ly in faculties (with 63%) for whom they make
up 21% of stock, compated to 10% in both pri-
mary and secondary schools. There has thus
been a hiatus in upgrading equipment at pri-
mary and particularly secondary schools.
Equally important is the data on how many
schools in each class have computers of each
type. Even at the faculties, only 45% on average
have computers less than 2 years or less than 1
year old. Only 25% of primary schools do, while
only 27% of secondary schools have computers
less than one year old and only 37% have com-
puters less than two years old.

There is clearly a disparity of access to com-
puters not merely between the levels of the edu-
cation system, but within each level itself, with
some schools and faculties much better
equiped than others.

It has seemed worthwhile, in any case, to pres-
ent the average number of computers in each
age group, so as to get an approximate picture
of typical configuration in each type of institu-
tion, though bearing in mind that in reality the
institutions cluster, with some few much better
off, and most much worse off.

Regarding toher hardware, it is clear that simi-
lar patterns hold.

Other hardware Servers  Printers Scanners

No. Prim. 33 335 7
Sec. 22 252 67
Fac 55 815 109

% with category Prim. 15.04 90.98 49.62
Sec. 19.48 94.81 62.34
Fac 5254  94.92 7797

Average Comp >4 34 23 12 <1

configuration uters

Avg- TOTAL 795 1027 729 893 512 817
Avg- Prim. 495 715 595 480 319 3.66
Avg- Second. 685 1056 6.82 452 614 619
Avg- Faculties 1282 16.86 9.84 1673 6.36  14.32

There are 110 servers in total, not counting the
University rectorates. 25% of all educational
institutions, but half of third level institutions
have them. Values are considerably lower for pri-
mary and secondary schools than for faculties,
so only the few elite schools have them. It is
even more astonishing that nearly half the fac-
ulties do not. In this context it is worth noting
that although the seven University rectorates
have 22 servers, 4 have none, two have 2, one
has 20. This strongly confirms our comments
above about disparities within every level of the
education sector as well as between them.
92% of institutions have printers. This reflects
the poor use of networks. The faculties have
three times the average.

On average, there is one scanner for every
school, less than 60 % in fact have them.
University faculties have an average of more
than two scanners each. Scanners appear to be
poorly utilized surplus equipment, but printers
are felt to be needed.

The University rectorates have a total of 12
printers. One has 10 scanners. The other 5 are
without.

Networks

There are an almost equal number of networks
are at all levels of the educational system, but
this means that the percentage of primary
schools with networks (25%) is far lower that of
secondary schools (55) and lower again than
that of faculties (71%). The number of net-
worked computers also varies dramatically:
61% at University faculties, 20 % in secondary
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schools, 10 % in primary schools. The
University rectorates have a total of 120 net-
worked computers, which is less than 20% of
their total number of computers.

22.68% of all institutions have serverless LANSs.
Serverless LANs are most common in second-
ary schools, and they are much more common
than LANs with servers there. This is in line
with the distribution of servers and networks,
The reverse is true for faculties, but it is to be
remembered that more than 50% do not have
servers at all and so a large number rely purely
on serverless LANSs. This is another indicator of
disparity within each layer of the system, as
well as between them. Only 24% of educational
institutions overall have LANs with servers.

speed, it relates to 117 LAN installations. Firstly,
one third did not specify the operating system.
Secondly, the number of non-Windows applica-
tions is insignificant.

As regards the operating system on worksta-
tions, 90% reported some variant of MS
Windows. The profile by version of Windows is
similar to the age profile of the computers.
Windows 98 and 95 lead the field convincingly,
except in faculties where 2000 and even XP
make a stronger showing.

The situation regarding applications is also sim-
ilar to that in government and municipalities.
MS Windows based applications also dominate
the list (66%). Of 513 applications mentioned,
one third were MS Office components. The

LANS Total % of sample with category WAN % of sample
% with LANs Prim. 24.81 Serverless 11.28 Yes 15
Sec. 54.55 36.36 9
Fac 7119 30.51 15
Networked Computers Prim. 285 W/ servers 15.04 Don't know 23
Sec. 529 20.78 22
Fac 1273 4915 8
LAN SPEED Prim. Sec. Fac. TOTAL% Most common % of % of Secondary  Faculties
10 MB 8.27 25.97 2373 16.73 Operating sample Primary
100 MB 9.77 1818 38.98 18.59 Systems With 0S
Don't know 677 10.39 8.47 818 Linux 1.28% 075 1.30 5.08
Total 24.81 54.55 7119 43.49 Windows XP 2.82% 1.50 1.30 13.56
Windows 2000 12.56% 11.28 16.88 35.59
Windows ME 179% 2.26 519
Windows NT 179% 075 1.30 8.47
Between them, faculty and secon(_jary schools Wincoue o8 T TR
account for most of the networks with speeds of | wingows 95 667% 2556 3117 186
100MB. This is partly because there are so relative- | Windows 1B.08% 2030 1688  18.64
ly few networks in schools. The fairly even balance | Windows3ft__ 077% 2.6
y : y DOS 359% 752 519
overall between 10MB and 100MB networks reflects | unix 0.26% 1.69
HY H Other 179% 376 1.30 1.69
the generally poor condl_’uon of networks in schoolg. Don'tkiow T o7 10 188
Only 8% reported Wide Area Networks. This

was expected to be the main method of connec-
tion in faculties and it is surprising to find it at
the level of primary schools. The 7 University
rectorates in contrast reported four WANSs.

Software and applications
The data on operating systems used to manage
the networks is very indicative. Like the data on

number reporting anything other than a stan-
dard programme (only 18.49%) is disappointing,
though there is some light in the fact that near-
ly 60% of faculties did so and more than half the
secondary schools. One should not be too sur-
prised that primary schools do not have non-
standard software.
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The results were considerably better at the
Common % with % % % University rectorates, where 3 said they use the
applications/ particular ~ Primary ~ Secondary  Faculty dministrati d t
programmes _ applications administrative programmes and computer
ﬁccessd 2813§ 3-26 22798 11;5694 based training, but only one reported using dis-
uto cat 5.03% 75 7 . . P
Acrobat reader 016% 160 tance learning or web based training.
Corel 736% 1203 2857 508
MS Office 26.57% 451 64.94 64.41 COmmunications
Word 14.90% 34.59 32.47 20.34 e . .
Excel 93% 2857 2857 2034 Only 23% of institutions have ISDN connections.
lp‘;wef fointl lgi; 13;8 ?;g There are 173 ISDN lines. Two institutions account
nternet explorer A44% . . . .
Photoshop 0.90% 519 169 fqr 20 and 60 ISDN connections respectlvely_, for spe-
Other 1849% 2030 5325  59.3 cial reasons. The total may therefore be adjusted to
- 0, . . .
Don't know 808% 2105 909  16.95 a more realistic number of 105 connections. Once
adjusted, 40% of the ISDN connections are at facul-

We also investigate the use of specialised software
by educational institutions. Only 23 institutions
reported using software of the type asked about.
20 said that they use some other type. The appli-
cations are concentrated in a couple of university
faculties and a couple of secondary schools, the
main difference being that the schools only have
software for administrative purpose, while the fac-
ulties also have software for distance learning and
web-based training. The primary schools do not
have this sort of software at all.

This is a very disappointing result, particularly
for the faculties, who really should be leading
the field in the use of specialised software and
ICT based learning techniques. It is in line with
the approach to networking however.

Specialized business applications

Type Use %
MIS (Management Information Systems), 0.74%
EDI (Electronic Data Interchange), 2.97%
HR (Human Resources), 112%
CBT (Computer-based training), 0.74%
WBT (Web-Based Training) 1.49%
DL (Distance Learning). 1.49%

ties, with an average of two ISDN lines per connect-
ed faculty, but only 40% of faculties have them. This
confirms our hypothesis of disparity within each level
of the system as well as between them. From this
point of view, it is intersting to see IDSN lines present
in a larger percentage of primary than secondary
schools. No University rectorates have ISDN lines.
91% of the sample have classic telephone lines,
the average being 2.5 lines. Faculties have twice
as many. 26% have mobile telephones. There are
72 devices in total, the average being 1.6. Faculties
account for half of all mobile devices. The
University rectorates report no mobile phones.

Internet connectivity

More than half the educational institutions have
Internet access (61%). Almost all the faculties have
connections, most (65%) secondary schools and every
second primary school. All the University rectorates
have Internet access and they use the more advanced
methods, ADSL, Wireless and unlimited access.

60% of the institutions with Internet access use dial
up analogue connections. 25% use ISDN dial up con-
nections. Only 4% connect to the Internet by 2 - 11
MB cable. None use ADSL technology. 3 use wireless
(2%) and 17 or 10% have unlimited access. This

No. with % of sample No. of lines
Type of telephone connection Prim Sec Fac Prim Sec Fac Prim Sec Fac
Classic landline 124 68 52 93.2 88.3 8813 202 147 265
ISDN 28 12 23 21.05 15.58 38.98 36 22 115
Mobile phone 29 21 22 21.80 27271 3729 36 29 51
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INTERNET ACCESS TOTAL Primary  Secondary  Faculty %TOTAL %Primary  %Secondary Y%Faculty
Yes 164 60 50 54 60.97 4511 64.94 91.53
No 105 73 27 5 39.03 54.89 35.06 8.47
TOTAL 269 133 77 59 100.00 100.00 100.00 100.00

TOTAL % of those with % of E-mail No % of sample

Internet access sample With 151 56

Dial Up Analog 97 5915 36.06 Without 118 44
33.6 KB 16 Don't know 0
56 KB 67 Total 269
Don't know 14
Dial Up ISDN 4 25.00 15.24
64 kB 15 . .
128 KB 19 There are 595 e-mail addresses. 472 of which are
CD;;)’;: ;’;‘1’““"”8 g 266 %3 at the faculties. Only 5 faculties appear to offer e-
ADSL 0 0 0 mail addresses to teaching staff or students.
Wireless (11MB) 3 183 112 Administration have three times as many e-mail
Unlimited 17 10.37 6.32 .
Subtotal 164 6097 addresses on the mail servers as students do. No
Don't know/No data 105 39.03 schools appear to offer wider access to e-mail.
TOTAL 269 100.00

implies overall that relatively few institutions can
offer Internet access to students or even to teaching
staff members. It is available only for administration
in most institutions. The extent to which this is true
of course differs depending on level in the system.
Thus 30% of faculties have access by ISDN line,
8.5% by cable, 5% by wireless and 20% have
unlimited access. Between them they account for
38 of the 67 non-analog connections. Thus facul-
ties are the most likely to have real Internet access
for a large group of users. Then come primary
schools (15 or 11% have ISDN connections, one
has cable and 2 have unlimited access) and last
secondary schools (8 or 10% have ISDN lines,
while 3 have unlimited access). Again we see the
digital divide within as well as between levels.

E-MAIL and Webpages

The pattern of e-mail addresses is similar to that
of Internet access. Thus 88% of faculties and all
university rectorates do, but only 55% of second-
ary schools and 40% of primary schools do.

4
reported in the list of applications used.

7% of educational institutions claim to make use of
video-conferencing. 10% have some sort of web
courses, and 4% claim to organize some sort of dis-
tance learning. While better than other sectors, this
is still very low. As we have seen above, this type of
activity is concentrated in only a couple of faculties.
79 institutions (30%) claim to use electronic
archiving of paper documents, and one fifth to
carry out electronic scanning and storage of own
documents. Indirect evidence does not support
this claim.4

Which of the following groups have e-mail on the mail server? %

Regular staff 16.73
Administration and personnel 25.28
Students 15.99
None of the above 60.97
Does your organization: %Yes
Use video conferencing 6.69
Have a web page 28.62
Organize web courses 10.41
Organize distance learing 4.09

The number of scanners reported is insufficient to support activities of this sort, and no PDP or OCR compatible software was




e-READINESS ASSESSMENT

REPORT

Only 77 of all the institutions or about 28.62% have
web-sites. This is 47% of those with Internet access.
Web page hosting is mostly rented (62.34%). None
of the primary or secondary schools have a web
server and are far less likely to have web pages than
faculties in any case (9%, 26% and 76% respective-
ly). This was to be expected.

Does your organization use either of the following systems? %
Electronic archiving 30
Electronic document management 25

libraries and guides on where to find things on
the WWW would be a great boon.

Intranet is a less relevant category for this sec-
tor, but 20% of faculties do include on their web
pages an organigramme and a telephone direc-
tory. 15% keep track of incoming e-mail. Around
10% include personnel lists, and then progres-
sively fewer have timetables for meetings,
administrative rules, and electronic fora, etc.
This is not a bad good start. The percentages
for primary and secondary schools were so neg-
ligible that there is little point in reporting them.

%. Of total sample with web pages As % of web pages

WEB PAGE Hosting Total Prim. Sec. Fac. Total Prim Sec. Fac

Own server 2.60% 0.00% 0.00% 11.86% 9.09 0.00 0.00 15.56

Rented 17.84%  5.26% 1818%  4576%  62.34 579 2456 60.00

Nz/BO 818% 3.76% 779% 18.64% 28.57 413 10.53 24.44

Total 28.62%  9.02% 25.97% 76.27%
Web page content is as follows:

: : : Which of the following can be % of faculties
All' web pages contain general information about | g on youroffc Intranet? with category
the institution, Organigramme 2034
62% include the syllabus, ;g'r‘:‘:[‘]‘;g‘l’l‘i’s'f“"'y 212’833
20% include presentations, manuals and online | Lt of incoming emai .25
he|p for students Administrative regulations 678
o ’ Electronic discussion fora 678

only 6% include lectures. Laws 678
Clearly, that which is easiest to generate and | Staffrues 339
upload is what gets on to the page. It may also | omeenss o
reflect the bias towards faculties and the fact
that faculty administration are largely responsi-

ble for developing the web pages rather than Costs

academic staff developing their own resources
for teaching. This is @ major area where habits
will have to change, particularly given the limit-
ed access to books and other basic materials
suffered by university students here. Virtual

The range of costs varies with type of access, and
S0 by type of institution. Even so, only 8 faculties
have bills higher than 500KM a month, and the
highest is 2000KM. The average monthly bill for all
institutions reporting costs seems to be 160 KM.

If there is a web page, which of % of sample % of web Bill/faculties only % primary % secondary %
the following is available on it? pages schools with  schools with faculties
Syllabus 17.84% 62.34 with Internet Internet Internet
Help for students 5.95% 2078 access access access
General information 28.25% 9870 1-19 KM 28.33 4 1.85
Course books 4.83% 16.88 20-50 KM 20.00 28 5.56
Lectures 1.86% 6.49 51-100 KM 5.00 1 14.81
Presentations 818% 28.57 100 or more KM 13.33 12 33.33
None of the above 66.91% No reply 33.33 32 44.44
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The sample reported using 15 different ISPs. Expenditure and Investment

The two main operators, BIHNET and HPT, cover ~ Spending is key to explaining the development of

66.40 % of the sample. the ICT situation described above. Dealing with
hardware first, it is clear that relatively few insti-

tutions are investing in any given year, around
. bt % — 19% of primary schools, 25% of secondary
WS it Inomet sample schools but 34% of faculties. More importantly
TEOL 1 0.6 04 the wide range of investment in every class, indi-
TEAM 3 1.8 1 :
SVARTNET 5 5 07 F:ates that not all investors are equal._ In f_act_, there
LOGOSOFT 5 3.0 19 is a core group of between 3 and 7 institutions in
i 8 37 22 each class making significant investment, while
GENELEK 1 06 04 the rest are buying one or two computers, or
EEENET g ig ;g some accessory items. This confirms the basic
BIHNET 7 6.3 %3 hypothesis that divisions are increasing between
EUROPRONET 7 43 26 institutions of the same class, as well as between
HINET 1 0.6 0.4 i
VAKSIVA 2 12 07 thg levels of thg education system.
METALURSKI INSTITUT ZENICA 3 18 11 It is encouraging to see reasonable amounts
URC 5 30 19 being spend on maintenance, but again only a
Don’t now 29 177 10.8 . . .
Total 164 100 610 small proprotion of those purchasing equipment
No data 105 39.0 are maintaining it.
TOTAL 29 100 Software purchasing is clearly catching on as an
idea, particularly in primary schools. On the other
Expenditure on hardware purchasing (in KM)
Primary Secondary Faculty
Year No. Range Total No. Range Total No. Range Total
2000 22 200 - 36000 135900 19 1000 - 22000 80250 14 2000 - 48319 206419
2001 23 200 - 14000 85600 16 1000 - 18000 72135 16 4000 - 200000 471763
2002 36 140 - 20000 172146 25 120 - 30000 139784 27 150 - 110000 667650
2003 23 500 - 60000 169300 15 1000-49000 169300 18 2000 - 110000 413500
Expenditure on hardware installation and maintenance (in KM)
Primary Secondary Faculty
Year No. Range Total No. Range Total No. Range Total
2000 6 250 - 2700 6100 6 100 - 1500 4900 7 100 - 36625 46025
2001 7 100 - 2700 5650 10 200 - 2000 9400 6 150 - 6000 10850
2002 14 300 - 5000 16050 1?2 20 - 3000 8890 14 150 - 10000 47250
2003 15 100 - 3000 21100 8 500 - 2000 9100 14 500 - 20000 51700
Expenditure on software purchasing (in KM)
Primary Secondary Faculty
Year No. Range Total No. Range Total No. Range Total
2000 6 250 - 2700 6100 6 100 - 1500 4900 7 100 - 36625 46025
2001 7 100 - 2700 5650 10 200 - 2000 9400 6 150 - 6000 10850
2002 14 300 - 5000 16050 1?2 20 - 3000 8890 14 150 - 10000 47250
2003 15 100 - 3000 21100 8 500 - 2000 9100 14 500 - 20000 51700
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Consulting and training (in KM)
Primary Secondary Faculty
Year No. Range Total No. Range Total No. Range Total
2000 2 300 - 600 900 3 100 - 2000 2250 0 0 0
2001 4 100 - 3200 6600 4 150 - 2000 2950 1 2000 2000
2002 6 50 - 4800 8550 2 250 - 2000 2500 0 0 0
2003 10 100 - 10000 23300 3 400 - 2000 3400 2 4800 - 5000 9800
Expenditure on communications technology (in KM)
Year No. Range Total No. Range Total No. Range Total
2000 20 50 - 6600 39380 16 100 - 5500 36570 10 300 - 7500 27794
2001 26 150 - 6600 52050 18 150 - 6000 43845 12 400 - 10000 42452
2002 30 150 - 6600 61290 21 200 - 7000 53770 23 120 - 30000 97372
2003 25 300 - 10000 73250 14 200 - 10000 37900 15 400 - 20000 84452
Source of expertise (% of sample) In -house only  Mainly in-house Half and half Mainly outsourced Entirely outsourced
ICT purchases 25 14 25 M 45
ICT strategy development 19 8 16 38 47
Programming/web page design 18 1 14 30 39
Development of other systems 17 1 18 17 29
Server maintenance 29 1 14 27 36
Network maintenance 30 10 12 29 45
Training 25 13 18 33 60
User support 16 12 13 27 52
Web page and software maintenance 14 3 1 19 45

hand, and as one would expect faculties are clear-
ly the main consumers of expensive programmes
and multiple licences.

Very little is being spent on consulting and train-
ing, particularly at the faculty level. Again the
idea seems to be catching on with a certain
number of primary schools. This may reflect a
lower initial level of computers skills and a need
to do basic training to handle newly installed
equipment, since this spending follows
increased spending on equipment.

In comparison with other sectors, spending on
communications technology is relatively modest.
This no doubt reflects the basic activity, namely
teaching , as compared to bureaucratic work.

Service provision

The survey reveals that most ICT work is carried
out by in-house staff. This is confirmed by the
relatively small amounts allocated for consulting
and training above.

Purchasing related to ICT, development of ICT
strategy, Internet issues, user training and sup-
port are all mostly or entirely in the hands of in-
house staff. Educational institutions are thus
forced to rely on their own resources in making
strategic decisions and are not part of wider
support groups or networks.

The development of other systems and web
page and software maintenance are dealt with
exclusively by in-house staff. This is acceptable
given the spread of e-literacy, but may not be
enough to ensure maintenance of complex
Internet based educational software or portals.
Network and server maintenance are evenly
divided between entirely in-house or entirely out-
sourced.

This is consistent with the other answers we
have on equipment quality and type. The real
problem is to work out what balance of in-house
and external inputs will allow the most efficient
development of ICT in education.
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Obstacles to ICT use

The survey indicates that the main perceived
obstacles to ICT development are lack of quali-
fied staff and difficulty in finding and keeping
them, followed by greater than expected costs.
Poor support and inflexibility from suppliers or
service providers and staff prejudices against IT,
lack of management will and premature intro-
duction of new versions of existing software are
considered minor or unimportant obstacles.
These answers are realistic and represent the early
phase of Internetization/ IT restructuring of education-
alinstitutions. They are confirmed by the large number
of don't knows which indicate either lack of interest,
lack of knowledge or the fact that given the absence of
a network, the real issues are more fundamental.

Obstacles to offering services via

the Internet

The survey has revealed the importance of tele-
com, ISP and equipment costs, service provi-
sion and qualified staff as obstacles to Internet
related ICT development.

A further finding that should be noted is the
emphasis placed on difficulties finding
resources for development.

Educational institutions are not particularly
aware of the risk from computer viruses or
unauthorised access to data.> Nor do they
understand the significance of the lack of a
legal framework, a law on digital signatures or
issues related to the integration of existing sys-
tems into the Internet.

How important are the Unimportant Minor Major ~ Don't How important are the Unimportant Minor Major ~ Don't
following problems to know following obstacles to know
wider ICT use offering electronic services
(% of sample) via the Internet (%)
Supplier quality 24.54 22.68 892 4387 Costs - Telecom 9.29 16.36  38.66  35.69
Supplier flexibility 2119 20.07 706  51.67 Costs - ISP 8.92 1970 2788 43.49
Difficulty integrating Costs - ICT equipment 7.06 929 3494 4870
applications 16.36 14.87 855 60.22 Quality of Service providers
Lack of qualified ICT staff 15.99 1673 2416 4312 (Telecom/ISP) 1.52 1747 2342 4758
Difficulty finding/keeping Staff profile 1710 1413 2119 4758
qualified ICTstaff 1375 1450 25.65 4610 Resources 818 781 3160 52.42
Employee prejudices to ICT 23.05 2379 115 42,01 Risk of viruses/unauthorized access 18.96 1673 1041 53.90
Lack of management will 31.97 1375 929 4498 Electronic signatures 1747 6.32 967 66.54
Higher than expected ICT costs  12.64 1152 3234 4349 Legal framework 1413 818 1078  66.91
Premature introduction Costs outweigh benefits 10.78 892 1078 69.52
of new software 20.45 855 4.09 6691 Integrating current system

with the Internet 15.24 967 115  63.94

5

Reasonably enough, as their use of ICT relates largely to web presentations which are by definition public.
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NON-GOVERNMENTAL ORGANIZATIONS (NGO)

In order to render the survey more or less com-
plete, a number of NGOs were interviewed, as rep-
resenting Civil Society. Reflecting the lack of devel-
opment of this sector in BiH, the sample was
small, only 8. Two have six offices in BiH, two have
two offices, two have only one. The remaining two
did not give this information.

An additional factor of considerable importance is
that two of the NGOs are affiliates of foreign or
international organizations and so much larger and
better equiped than the other 6.

This information is in no way representative, but it
may be considered illustrative. In particular it illus-
trates the long way the local NGO sector needs to
travel if it is to reach a level comparable to Western
counterparts.

The staff profile appears good. There are 113
employees in total, divided equally between those
with secondary school education and university
graduates. All employees are able to use comput-
ers. 6 of the 8 report individuals employed exclu-
sively on ICT issues (16% of the workforce).

Hardware

As there are 117 computers, the ratio to staff is fair-
ly good. Slightly better than 1:1.

Most computers are standard PCs, but approximate-
ly 20% are others. There were all found in one NGO.
19% are from the pre-Pentium '86 series. They are
found in only one or two of the sample. The situa-
tion is a little better for the Pentium series (62%).
They are found in three times as many NGOs. The
older generations of Pentium are more common,
as the data on the age of computers confirms.

Age % of total % of NGOs with
number this category

More than 4 years 247 375
3-4 years 25.6 12.5
2 -3 years 274 375
1-2years 16.5 62.5
Less than 1 year 35 50

No. % of NGOs with this category
Servers 7 50
Printers 96 100
Scanners 6 50

Type % of total number % of NGOs with this category
286 17 1.5
386 18 1225
486 15.5 25
PI 75 375
Pll 315 50
Pl 14.5 375
PV 85 375

NGOs clearly have enough other hardware over-
all. There are nearly as many printers as com-
puters, which is surprising given the number of
LANs mentioned below. 57% of servers, 73% of
printers and 83% of scanners are however to be
found in one NGO, and half the sample (3 oth-
ers) has no server.

Software

3 out of the 8 did not say what operating system
they use. Otherwise Windows in one form or
another dominated. Most NGOs appear to have at
least one licence, but cannot say how many they
have in total.

5 out of the 8 did not say what applications they
use. Unsurprisingly, our respondents do not know
the legal status of the programmes they are using.
A partial exception can be made for applications
marked as 'other'.

Communications and Networks

The concentration of hardware in the two foreign
affiliated NGOs is confirmed by the data on tele-
phone lines. 22 lines were reported, only 4 ISDN.
Two NGOs have ISDN lines. 2 have no line at all.
Only half the sample have official mobile phones.

One NGO has 45 networked computers. The
remainder didn't know/reply. Three do have
serverless LANs, while four have LANs with
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servers. LAN speed in 3 is 100 Mb. The remainder
didn't know/reply. The 2 large NGOs even have
WANS.

Internet

Six NGOs said they had Internet connections and e-
mail addresses. Four use a dial up analog connec-
tion. One has a digital and another a cable con-
nection. Of the 86 e-mail addresses, 60 were in
one NGO and 23 in another single NGO, confirming
the hypothesis that two larger NGOs have the
advantage in ICT.

Two NGOs use BIHNET as their ISP. One uses
UTIC. The other three didn't say.

NGOs make little use of the web to present their
missions or achieve goals and programmes. Three
have their own web page. The web pages all con-
tain general information on the NGO, but only two
have information on projects or announcements
and only one includes information on plans.

It is therefore not suprising to find that previous
spending on developing Web pages relates to only
one organization. Planned spending in 2003 is sig-
nificantly higher - 21,500 KM in two NGOs.

ICT and the Internet can facilitate a whole range of
complex tasks. Of the five specialised applications
asked about, only computer based training is used
and that by only one NGO.

Special attention was given to obstacles to offer-
ing Internet services. The vast majority didn't
know/reply - 62% to five questions, 87.5% to the
other four. the few obstacles singled out by one or
two NGOs include the cost of ICT equipment (2),
development resources (2) and service provider
quality (2). Technical, legal and infrastructural
issues did not figure, although they were included
on the list.

Costs and spending

Costs were reviewed for each core part of the sys-
tem relevant to ICT, except personnel. The review
covered 2000-2002 and expectations for 2003.
Software and hardware costs can be considered
together. No one leased either. Expenditure on
maintenance was restricted to one NGO, as was

spending on software development (expected).
Levels to date have been minimal, but planned lev-
els (20,000KM for each) are not negligible.
Hardware and software purchases have both been
restricted to one NGO a year, though, as the table
shows, two are now planning purchases. The data
on age and type of computers above suggest that
both these purchases and the intended purchases
in 2003 relate to the larger NGOs. The same
applies to the spending on maintenance.

Year Hardware Software
KM/% KM/%
2000
2001 20,000/12.5
2002 12,000/12.5 3,200/12.5
2003 30,000 /25 22,000 /25
Obstacles

The following table gives an overview of obstacles
to developing or using IT and Communications. It
includes the don't know/no answer category as
that is indicative of basic levels of or rather lack of
awareness.

Don't
know

How important are the
following problems to

Unimportant  Minor ~ Major

wider ICT use

(% of sample)

Supplier quality 25 125 625
Supplier flexibility 25 125 625
Difficulty integrating

applications 12.5 875
Lack of qualified ICT staff 25 25 625
Difficulty finding/keeping

qualified ICT staff 25 125 626
Employee prejudices to ICT 25 75
Lack of management will 25 12.5 62.5
Higher than expected ICT costs ~ 12.5 12.5 75
Premature introduction of

new software 25 75

Five of the NGOs display basic ignorance of ICT
related problems. We see clearly the polarization
between the two or three larger, IT capable NGOs,
who can answer questions and the five or six
smaller IT insensitive ones, who are responsible
for the large number of don't knows.
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Source of expertise (% of sample) In -house only Mainly in-house Half and half Entirely outsourced  Don't know
ICT purchases 25 25 50 403
ICT strategy development 125 25 62.5
Programming/web page design 25 125 62.5
Development of other systems 125 125 75
Server maintenance 1225 125 75
Network maintenance 25 75
Training 50 50
User support 25 125 62.5
Web page and software maintenance 125 25 62.5

No one reported past spending on ICT training and
none said they intended making any. The lack of
systematic training for ICT, particularly in the larg-
er NGOs, may be partly because of the good per-
sonnel structure. Four carry out training in-house.
Smaller NGOs, however, seem either unaware of

the importance of training or unable to invest in it.
Asked whether they had an ICT strategy, Three
NGOs said yes, three said no, while two said they
did not know. This confusion is clearly reflected in
the following table on how much use is made of
external expertise, here very little.
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BUSINESS

Introduction

Business in BiH has suffered more set-backs
than any other sector. As with the professsional
classes, the tradition of business development
and entrepreneurship was positively discouraged
for most of the second half of the twentieth cen-
tury. There is therefore no established private
sector, no bank of experience, no built up stock
of knowledge on how to grow, how to adapt to
new ways of doing things or how to think strate-
gically. On the other hand, and similar to govern-
ment, the alternative pre-war structures which
might have acted as a framework for thinking
about business development in BiH have been
swept away by a combination of war, transition,
privatization and corruption. The vast majority of
the economic giants of the socialist past will pro-
vide little assistance in developing ICT capacity
and strategic vision in BiH, though honourable
mention is due to the few which have survived
relatively intact and have tried to continue carry-
ing out this function, namely the utilities.

This is the context for our survey of ICT use in the
business sector. We know at the outset that on one
hand we are dealing with a number of decaying
giants, without the energy, vision or future to
engage seriously with ICT, while on the other we
are dealing with a number of small to medium
sized relatively new businesses, which are facing
all the challenges of start-up and survival, and can-
not be expected to focus mature attention on ICT,
even if they have the spare resources. This is too
bad for them, as ICT is precisely the set of tools
which would help them most in attaining the
desired goals of growth, competitiveness and qual-
ity. What we may hope is that a sufficient number
of businesses exist that do realise the benefits and
the comparative advantage ICT can bring them.
Not merely can they increase the ease while cut-
ting the cost of communication or restructure
labour needs by using smart methods of organiza-
tion, but they can increase mobility, improve

access to and handling of information, streamline
working and administrative processes, research
products, improve design quality, make use of a
wide variety of specialised software provide con-
tinuous training for staff, and embark on virtual
marketing at home and increase visibility abroad
as well as exploring the options for e-sales,
whether to the general public or to special cus-
tomers here and abroad. In short there is hardly an
area of business that is not affected, and this
applies as much to large as to small businesses.
From our survey, it seems clear that most busi-
nesses in BiH are simply not awake to the chal-
lenge yet. It is too early in the process of comput-
erization/Internetisation. They are equiping them-
selves gradually but there is no culture of calling in
consultants and taking advice on how to run or
organize one's own business. With the exception of
a very few companies, investment levels are too
low, whether we are looking at hardware, soft-
ware, communications technology or consultancy.
Networks are reasonably common, but there is
only a low degree of development of intranets and
even of access to the Internet and e-mail by more
than one person in a business. Nevertheless, a few
companies have begun to investigate the world of
specialised business applications, some have
begun to develop web pages and some very few
are even offering goods or services to customers
via their web pages. One can only hope these few
examples meet with the type of success that
breeds imitation.

The sample

The sample included 158 companies of various
sizes. For convenience they may be divided into
small (30%), medium (28%) and large (42%) busi-
nesses, but it must be stated at the outset that the
data can be considered only approximate.
Completion of questionnaires by businesses was
less accurate and thorough than by any other cat-
egory. The reason for this is doubtless that busi-
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nesses are not accountable in the same way as
institutions and government, and do not necessar-
ily have general figures easily to hand or are not
willing to make them public. In any case, we can-
not make an accurate division into small medium
and large businesses and cannot analyze the busi-
nesses in these terms. On the other hand, the sam-
ple was sufficiently large and the missing data
relates to a relatively stable proportion of the sam-
ple, so it is possible to make projections with rea-
sonable certainty as to the missing information
and at least give an overall account. The inter-
views were carried out with ICT professionals.

Companies were chosen from both the private and
the public sector. Not all companies reported their
employees. Those who did provided a total of
44987 employees. This may however be as much
as 15% lower than the real number. The same
applies to the gender ratio. On the basis of our fig-
ures there many be three times as many men as
women. This is in line with the presence of a num-
ber of large state-owned companies with massive
workforces in the sample. 20 large businesses
account for approximately 70% of the workforce. It
is also in accord with the qualification profile.

15% of the work force have computer skills. This is
far lower than in any other sector (where the num-
bers are between 50% and 80%). It must again be
a reflection of the presence of large industrial com-
panies in the sample.

The number employed in separate IT units appears
higher than it really is, as half the relevant work-
force is employed in a single large corporation.The
figure is therefore in line with the figures given in
the other sections of this report.

% of total
workforce
Employees who can or do use computers 15
Employees in separate IT or communications units 49

Computer skills

* Data on computer skills was provided for 75% of companies and
then extrapolated for the sample as a whole.

The following table presents the number of offices
and points of sale belonging to the businesses sur-
veyed. Most businesses clearly have multiple
offices and an even greater number of points of
sale, so communication should be an issue of con-
cern to them, both with a view to efficiency and
cost control. In relatively few cases are there

Breakdown of employee gualifications.* %

No school 8.9
Primary 121
Secondary 57.8
Third level 76
University graduate 1.8
Masters degree 04
Doctorate 14

*Figures on educational attainment were available for only some of the
sample. The percentages given relate to the relevant total only. It is
likely that it is accurate for the sample as a whole.

Thus, secondary school graduates are clearly the
largest group. There is a higher percentage of
those with no schooling or only primary education
(21 %) than in any other group surveyed. The rea-
son why has already been noted. University gradu-
ates, at just 11.8%, obviously represent manage-
ment and technical staff, the core group who need
access to computers. Interestingly, only around

OFFICES

0 13 >3 Don't know  Total

BiH 0 77 33 48 158
0% 49 % 21% 30.% 100 %

Ex BIH 136 18 4 0 158
86% 1.5 % 2.5% 0% 100 %

POINTS OF SALE

BiH 0 51 25 82 158
0 32 % 16 % 52% 100 %

Ex BH 149 5 4 0 158
94% 3% 3% 0% 100 %

offices (14%) or points of sale (6%) outside BiH
and the orientation of the sample is production or
service provision on the local market, which
reduces the impetus to use electronic means of
communication rather the telephone or personal
contact. On the other hand, one business has 250
offices and another 12 have between 10 and 40
offices which need to communicate with each
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other, so one would expect at least those busi-
nesses to develop efficient means of communica-
tion and process management, as in fact they
appear from our survey to have done. As noted,
these businesses account for the 4.9% employed
in ICT units.

Hardware

The employee profile suggests that the ratio of
computers to total number of employees should
not be expected to be too even and that it will vary
considerably by class of entreprise. If, however,
only 15% use computers and if one adjusts the
total number of employees to take into account the
number of companies who gave no data, then one
arrives at a figure of approximately 8000 to 9000
employees who would need regular access to com-
puters. This is not too far off the number of com-
puters the companies do report, which is 9619. If
these assumptions are correct, then business in
BiH appears to have a reasonable starting base for
ICT development, at the managerial level.

It is worth making clear that although not all com-
panies gave details about the type of computers
they have, only 7 or 4.4% did not indicate how
many computers they had. This means the total
number of computers is reasonably representative.
The profile of the computers reported is not too
bad. Only 7% are less than Pentium grade.
Pentium | computers account for less than 12 % of
computers. Pentium Il and Il between them make
up nearly 60% of the total. Pentium IV series
accounts for 15.2 %, but is found in only about half

the companies and half of the actual computers
are in reality concentrated in five or six compa-
nies. The same is true, to a somewhat lesser
extent, of the Pentium Il and Ill grade computers.
Unfortunately, there is no indication as to whether
these are spread relatively thinly accross a couple
of big companies or concentrated in one or two
well-equiped medium sized businesses. One's final
conclusion must be that companies are more
prone to renewing their stock that government or
municipalities, but that there appear to be a rea-
sonably large number of companies with no high
grade computers. On the other hand, as noted
above, only seven companies (4.4%) reported not
having any computers at all.

Age

No. %
>4 1000 15.41
34 1686 25.97
23 1233 19.00
12 1261 19.43
<1 131 20.20
Subtotal 6491 100.00
Total number of computers 9619
Unaccounted for % 325

Computer distribution by processor type

Processor type No %
286 36 0.44
386 222 272
486 330 4.04
Pl 950 1.63
Pll 2196 26.87
Pl 2412 29.52
PIV 1235 1511
Other 746 913
Subtotal 8172 100.00
Total number of computers 9619

Unaccounted for % 15.5

Reporting of computer stock by age was less thor-
ough, but the pattern is essentially similar. The 3
to 4 year group and the < 1 year group are the
largest, but this simply represents the fact that
computer classes do not phase out at new year
and that the class of 'others' has been incorporat-
ed. The basic picture of a fairly even distribution in
age is similar to the picture regarding the Pentium
series computers.

Other hardware is present in pretty much the
quantities and distributed in the way one would
expect on comparison with the other sectors.
Servers are present only in 58.2%. of the sample.

Other hardware Servers Printers Scanners

No. 523 381 374
% of sample reporting
this category 58.2* 84.2 63.9

*A slightly higher percentage however report that they have LANs with
SErvers.
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Scanners are present in nearly twice as many busi-
nesses as go in for electronic document manage-
ment, but more than half of them are actually con-
centrated in just 12 businesses, implying that they
at least are being put to proper use.

There are a large number of printers, but the ratio
is better than elsewhere, a reflection of the greater
use of networks. As usual, however, they are the
article most evenly distributed across the sample.

Networks

The situation with networks in businesses is bet-
ter than in any other sector.

Overall, 74% have a LAN of some kind and more
than two thirds of all computers are networked.
One quarter have serverless LANs. 62% have
LANs with servers. Impressively 2215% of the
sample have WANSs, though the percentage is still
too low, given the number of businesses with
chains of offices and points of sale. Also worth not-
ing is how few ICT professionals in this case said
they did not know or failed to provide an answer.

and the number reporting generic Windows is
smaller, though a large number still are indicat-
ing they do not know or can't remember (29%)
what operating system they have, over and
above the 26% who provided no data.

LANS Total % of sample  WAN % of sample
with category

74.05 Serverless 241 Yes

with LANs
Networked
Computers

2215

6310 W/ servers 62.0  Don't know 570

LAN 0S 0S total % of operating systems
Windows XP 1 0.6
Windows NT 19 12.0
Windows 2000 13 8.2
Windows 9 57
Windows 98 8 51
Unix 0 0.6
Linux 1 0.0
Windows 95 2 13
Windows ME 2 13
Other 15 9.5
Don't know 47 297
Total 117 I
No data 4 259
Total 158 100
Most common Operating Systems % of sample With 0S
Linux 0.0
Windows 2000 8.2
Windows NT 12.0
Windows XP 0.6
Windows 98 51
Windows 95 13
Other 9.5
Windows 57
Don't know 297

About half (48.7%) use networks with a speed of
100 MB.

LAN SPEED TOTAL%
10 MB 15.8
100 MB 487
Don't know 9.5
Total 74.0

Windows operating systems also dominate the
workstation (82.1% of all applications registered in
businesses). Again, the more up to date profile of
the computers is reflected in a higher incidence of
Windows NT and 2000 and less prominence for

Software and applications

Even though adequate answers were not given
by many companies (88 or 55.7%) the the ques-
tions regarding software, it is clear that
Windows in one version or another is almost the
only operating system in use. The profile
appears more up to date than in other sectors

Common applications/ % of sample with

programmes particular applications
MS Office 25.0

Excel 5.0

Word 5.8

Auto cad 6.9

Corel 6.5

Oracle 27

Other 246

Don't know
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Windows 98 and 95. On the other hand 30% is a
very large percentage not to give an answer.

MS Windows based applications are again the
largest group of applications in use among our
sample (25%). Other popular applications include
Auto Cad (6.9%) and Corel (6.5%).

Of more interest are the results regarding spe-
cialised business applications. After all, we are
dealing with large businesses with serious data
management and human resources issues and
with smaller businesses who should be eager for
any competitive edge available. Data on current
exploitation of IT in companies is a good indicator
of readiness for and involvement in e-business.
The sample suggests that systemic needs out-
weigh the needs of staff and personnel. 12% and
15% respectively have electronic data inter-
change or use management information systems
(which is better than any other sector and in line
with the greater use of WANS, but still alarming
as these are the two most basic forms of exploita-
tion of modern technology for business). Less
than 10% use a human resources programme.
On the other hand as many as 37% claim to use
electronic archiving and 32% to use electronic
document management, which is quite possible
given the number and distribution of scanners
and networks. There is no way of knowing
whether more of these technologically aware
businesses are to be found among the larger or
the smaller members of the sample.

Educational and training use of IT is equally
worrying. Only 5% of the sample use computer
or web based training. Only 1.9% use distance
learning. There is some hope in the fact that
20% do, after all, use some other form of spe-
cialized business application.

Finally it is worth noting that only 12% of the rele-
vant sample enable staff to telework by allowing
remote access on the server.

This all indicates that as well as tackling the
lack of physical IT equipment, BiH must also
change the mentality of both employers and
employees if it is to make efficient and effective
use of IT. This must take place in all relevant

areas of social or public life. Reform of educa-
tion is particularly important.

Communications

The data here is difficult to interpret, because of the
number of non-replies. It seems unlikely that 23% of
the sample have no fixed telephone line or 42.4% no

Specialized business applications

Type Use %  Don't know %
MIS (Management Information Systems), 1519 6.33
EDI (Electronic Data Interchange), 12.29 6.33
HR (Human Resources), 9.49 6.96
CBT (Computer-based training), 5.06 6.96
WBT (Web-Based Training) 5.69 6.96
DL (Distance Learning). 1.90 6.96

Does your organization use either of the following systems? %
Electronic archiving 373
Electronic document management 323

mobile phones. On the other hand the distribution of
25% of the mobile phones in small numbers over
40% of the sample makes it not impossible that
they are in fact replacing fixed telephone lines for
small businesses, unwilling to duplicate costs.
There is a reasonable number of ISDN lines. 85%
of them are however in only 12 businesses (7% of
the sample), presumably the very large compa-
nies. That still allows a reasonably even spread of
the other 15% over 36% of the sample.

Type of telephone No. with % of sample  No. of lines
connection

Classic landline 122 772 2952
ISDN 68 43.0 788
Mobile phone 91 576 909

Internet connectivity

Only about 60% of companies gave explicit
details about their Internet connections. Almost
three quarters of these companies (72.7 %) do
have Internet access. It is unclear whether the
remaining 40% should be considered as sharing
the same pattern or as not having connections.
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In that case, only 40% of businesses would have
access to the Internet. This second option
seems more likely because there is no very good
reason why after having divulged computers
numbers and details about telephone lines, they
should feel reticent about actually having an
Internet connection. We shall however analyse
the results of the sub-sample as though they
were representative.

58.26 % of companies accessing the Internet use
dial up analog connections, implying fairly restrict-
ed access for staff. 37% of them use ISDN con-
nections, even though far more companies actual-
ly have ISDN lines. 23.5% use other forms of
access, like cable. Since this adds up to more than
100%, but the responses all came from the 115

E-MAIL and Webpages

More of the sub-sample answering these questions
appear to have e-mail addresses (80.4% of the rel-
evant sample) than Internet access (72.7% of the
relevant sample). Between them they have 1532 e-
mail addresses. What is more, they are fairly even-
ly spread over the group with Internet access.

Only about one third of the companies with e-mail
make them available to staff for routine use.

Only 82 companies have web pages. This is
around half the sub-sample who provided Internet
related data, but 72 % of those with Internet
access. Most of the web pages are hosted on rent-
ed space (55% of those for which we have data).
We also investigated web page content. It is inter-
esting that half the relevant sub-sample, which is

INTERNET ACCESS % of those % adjusted E-mail No % of relevant sample
giving to treat non-reply With 127 80.4
information as Don't know Without 27 7
Yes 727 4275 Don't know 4 2.5
No 26.0 15.24 Total 158 100.0
Don't know 13 41.64
Total 100.0 100.00

businesses who said explicitly they had Internet
connections, it is obvious that some businesses
have more than one form of connection. This dis-
tribution of forms of connection shows a similar
use of dial up analog to the other sectors, but more
widespread use of ISDN and continuous forms of
access alongside this.

Which of the following groups have e-mail on the mail server? %

TOTAL % of those withinterne

access

Dial Up Analog 67 58.26
33.6 KB 13 11.30
56 KB 50 43.48
NZ/BO 4 348
Dial Up ISDN 43 3739
64 KB 15 13.04
128 KB 28 24.35
CABLE 2-11MB 4 3.48
ADSL 1 0.87

Wireless (11MB) 2 174

Unlimited 20 17.39
Total 164

Regular staff 323
Administration and personnel 24
The company 13.3
None of the above 1.4
Web page % of web
pages
Own server 15
Rented 285
Don't know 120
Total 51.9

to say practically all those with web-pages (95%)
do provide general information about themselves
and their products on the web, but that only
between 15 and 25% of the sample (and so 30%-
50% of the web pages) provide some sort of serv-
ice, like taking orders, providing customer care or
even making their marketing materials available
for download. While this is a good proportion of
those with web pages, clearly there is a long way
to go before even the most obvious aspects of e-
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trade get under way in BiH. Of course, this does

depend somewhat on the development of banking Bill Percentage of those with Internet access
. . . 1-20 KM 10.43
and credit card services first. _ 2150 KM 1.0
The use of Intranets among businesses appear to be | 5-100 kM 13.91
less well developed, particularly as this data relatesto | oo e =
the same sub-sample of Intemnet active businesses, | No reply 33.91
which appears to be approximately equivalent to the | Tt 100.00
businesses with LANs which might host an Intranet.
ISP % of those with Internet
If there is a web page, which % of sub sample
of the following is available on it? % Yes  Don't know UTIC 0.86 0.63
Information about the company 49.37 0.63 TEOL 172 1.27
Information about products/service 46.20 0.63 SMARTNET 4.31 316
Announcements 37.34 0.63 LOGOSOFT 0.86 0.63
Financial indicators 13.29 0.63 INECCO 6.03 4.43
None of the above 6.96 127 HPT 4.31 316
Placing of orders 1519 0.63 BLIC 8.62 6.33
Customer care 2215 0.63 BIHNET 3879 28.48
Product or services Information to download ~ 18.99 0.63 EUROPRONET 3.45 2.53
E-commerce 6.96 0.63 HINET 0.86 0.63
COM 0.86 0.63
Other 776 570
Don't know 21.55 15.82
Total 100.00 73.42
Which of the following can be found
on your office Intranet? % of sub-sample
Organigramme 222
Telephone directory 26.6
List of incoming e-mail 13.3 : :
Staff s by administrative uni 89 Regarding hardware, the pattern of purchases is
Timetable for meetings 25 poor and the amounts being spent are too low.
Administrative regulations 7 Companies are obviously strapped for cash and
Electronic discussion fora 5.8 .. L e
Laws 63 have too many problems requiring significant
gﬁ?etsl and financial accounts 1%2; cash investment. IT equipment is not high
art rules R . g
None of the above 57 enough on the list of priorities.

Costs

The average monthly cost for Internet appears to be
260 KM. The range is very great however, from 7 KM
to 7000 KM. We cannot correlate per capita or against
profit, but the following table shows us that relatively
few businesses have bills larger than 100KM.

The companies with Internet access use 15 ISPs.
The three largest appear to be BIHNET, BLIC and
HPT, covering 52 % of the sample.

Expenditure and Investment

The following tables reveal very little investment in
basic IT (hardware, software and communications
equipment).

The totals may look impressive but one must take
into account the small numbers investing, ranging
from a low of 2215% in 2000 to a high of 38.61%
in 2002. Furthermore, the underlying pattern is for
four or five companies to account for 55% to 70%
of the total in any given year. This leaves relatively
little to spread over the other companies investing
(some as little as 92KM). It also leaves an average
of 70% not investing at all.

Expenditure on hardware purchasing (in KM)
Year Business Range Total

2000 2215% 200 - 400000 1242558
2001 27.22% 92 - 400000 1618048
2002 38.61% 92 -700000 2360387
2003 30.38%  136-1000000 2484236
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Leasing is not used as a means of gaining access
to equipment. This is no doubt partly a result of
supplier orientation, but there can be little demand
or awareness of the benefits either. This is related
to the way the tax system works.

Very little is spent on installation and mainte-
nance, which may be because either staff or funds
are lacking. Again spending is restricted to very
few firms, in this case between 15% and 25%
depending on the year.

Again there is a consistent sub-group of around
five companies (3%) who are responsible for

Expenditure on software purchasing: (in KM)
Year Business Range Total
2000 759% 300 - 48000 128100
2001 8.86% 44 - 30000 132644
2002 13.29% 44 - 150000 325344
2003 10:13% 90 - 200000 507890

Expenditure on hardware installation and maintenance:
Year Business Range

2000 14.56% 20 - 68000
2001 18.35% 20 - 68000
2002 24.05% 20 - 68000
2003 17.09% 15 - 50000

(in KM)
Total
154183
196294
336109
239085

spending between 60% and 75% of even the little
that gets spent.

It is not unreasonable to suppose that the pattern
of spending on maintenance and on hardware in
the first place are connected, which implies a
small group of companies with resources
approaching outfitting with some energy or vision,
but that the remaining 95% are spending little or
nothing. Of course, there is no reason to suppose
that the same 5% are the ones spending money
every year.

The situation is similar regarding software.
Spending on purchases is very low, partly due to
the availability of pirate software. The table shows
that only 7% to 13% in any given year make any
investment in software and that seems to be when
they have a specific and costly purchase to make.
Thus five companies account for 75% to 95% of
software purchasing in any given year. On the
other hand, it is difficult to see what legitimate
software a company could be buying for 44KM.
Software leasing is also practically non-existent.
This reflects normal local business practices,
but runs counter to global trends, where
Microsoft is attempting to replace software pur-

chasing by leasing as the basic form of relation-
ship with clients.

Spending on web page development is fairly
minimal. Average spending of 100 KM is alarm-
ing. This is reflected in our discussion of web-
pages above, where too few are using the web
pages an active tool for marketing or sales. Our
financially-strapped companies simply have not
adjusted to survival in the information rather
than the industrial age. An agency to provide
free technical assistance regarding presentation
via the Internet as the first step to e-business
would help.

Spending on development of tailored software was
also minimal. Problems with finding appropriate
staff or funds may be the cause.

Spending on communications equipment is also
too low, but is none the less twice as high on
average as spending on IT equipment or soft-
ware. Again, it is carried out by only 17%-27% of
the sample in any year, but there is also a con-
centration into a few big spenders, with three
companies accounting for 58% - 65% of spend-
ing in 2000, 2001 and 2003. In 2002, one com-
pany alone accounted for 30%.

Expenditure on communications technology (in KM)
Year Business Range Total

2000 1772% 100 - 211603 492873
2001 21.52% 100 - 238702 778101

2002 2785%  100-400000 1320446
2003 1708% 100 - 663500 1043741

Service Provision

As noted elsewhere in the report, service provi-
sion is of vital importance in ICT development.
Businesses in particular should not waste
resources over-investing in in-house capacity,
when outsourcing is more efficient. On the other
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hand, they should not abandon their computers
to the hands of the gods either. It is worth noting
in this context that only 44% of the relevant sub-
sample consider that they have a ICT strategy in
their business. The following tables support this.
The survey reveals that most companies source
IT and Communcation services in-house. The
following table shows how few make any invest-
ment of substance in consulting and training.
The next table indicates how businesses go
about dealing with the types of problems they
face with ICT. One suspects that any company
answering don't know, or refusing to answer,
(and that is consistently around 40%) is relying
on in-house resources unless an emergency
sends them running for a fixit-man.

The pattern of answers to the questions regard-
ing ICT purchases, strategy, Internet approach,
training and user support indicate that most
companies must rely on their own resources in
making strategic decisions and are not part of
wider support groups or networks.
Development of other systems and maintenance
of web-pages and software appears to be large-

This is consistent with the answers given above
regarding the type and quality of equipment. The
real question is what balance of outsourcing and
in-house staff will yield the best development of
ICT in companies here. That can probably not be
determined without the help of consultants and
without the development of a strategy.

Obstacles to ICT use

Next it is worth looking at what businesses con-
sider to be the main obstacles to wider exploita-
tion of ICT. A particularly large number of replies
to these questions indicated uncertainty. The
staff filling out the questionnaire obviously did
not feel qualified to provide answers or were not
interested in doing so. One may suppose that
lack of motivation and vision is thus a factor hin-
dering ICT use even in the business world.

The survey reveals the major perceived obsta-
cles to be lack of qualified staff or difficulty find-

How important are
the following
problems to wider

ICT use (% of sample)

Unimportant  Minor  Major Don't know

ly in-house, while network and server mainte- | supplier quality 2078 2468 1266  39.87
nance seem divided equally between entirely in- g:‘fff’lz'l']ftfyf'lz’t‘g'rglng 205 208 1892 4l
house and entirely outsourced. applications 772 2278 1329 4620
Lack of qualified ICT staff 1709 1772 2658  38.61
Difficulty finding/keeping
qualified ICTstaff 1519 1519 3165 3797
CONSULTING AND TRAINING Employee prejudices to ICT 2278 2278 2152 3291
Year Business RANGE Total in KM Lack of management will 2975 1709 1392 3924
2000 2 5000 - 20000 25000 Higher than expected
2001 2 5000-20000 25000 ICT costs 1772 2025 18.99  43.04
2002 4 5000 - 48000 81000 Premature introduction
2003 1 20000 20000 of new software 20.89 1519 696  56.96
Source of expertise (% of sample) In -house Mainly in- Half and Mainly Entirely Don't
only house half outsourced outsourced know
ICT purchases 443 443 9.49 14.56 26.58 40.51
ICT strategy development 15.82 570 12.03 9.49 14.56 2.4
Programming/web page design 12.66 5.06 12.66 10.76 13.29 45.57
Development of other systems 12.66 6.96 8.23 13.29 19.62 39.24
Server maintenance 1.39 9.49 1013 1519 18.35 35.44
Network maintenance 13.29 6.96 1772 1013 19.62 32.28
Training 759 2.53 8.86 13.29 23.42 44.30
User support 1.39 443 1076 1013 1519 4810
Web page and software maintenance 4.43 4.43 9.49 14.56 26.58 40.51
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ing and keeping them, prejudices against using
computers and IT and finally the fact that relat-
ed costs are higher than originally expected.
Minor or unimportant obstacles include external
factors, like poor support or inflexibility on the
part of providers and internal factors like lack of
management will and inadequate potential for
integrating different applications.

How important are
obstacles to offering
electronic services
via the Internet (%)

Unimportant  Minor Major Don't know

Costs - Telecom 17.09 2278 2278 3734
Costs - ISP 19.62 2342 1392  43.04
Costs - ICT equipment 13.92 1772 2089 4747
Quality of Service providers

(Telecom/ISP) 12.66 2278 2278  M17
Staff profile 1519 18.99 2215 4367
Resources 1013 13.29 2532 51.27
Risk of viruses/

unauthorized access 15.82 18.35 1456  51.27
Electronic signatures 12.66 1013 1899  58.23
Legal framework 14.56 1013 1835  56.96
Costs outweigh benefits 12.66 13.29 12.66 61.39
Integrating current system

with the Internet 1772 12.03 1.39  58.86

This provides a realistic picture of the early phas-
es of Internetization.

It is worth noting that management lack of will
was not considered a major problem, which con-
strasts with findings in other countries, where
this is often considered the main problem.

Obstacles to offering services via
the Internet
The main obstacles revealed by the survey were:
(a)lack of development resources
(b)costs related to telecom services and to IT
and C equipment,
(c)the quality and type of services provided
by service providers
(d)lack of trained staff
Interestingly, companies did not consider computer
viruses or unauthorised access to data a major
problem. Nor were they very concerned over the
lack of an adequate legal framework, a law on dig-
ital signatures or the integration of existing systems
to the Internet. This reflects the generally sloppy
approach to ICT of the business world in BiH.
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PROFESSIONALS

Introduction

The main groups traditionally included under
this rubric are medical practicioners, lawyers,
judges, academics, teachers, architects, and so
on. They may be employed in or affiliated with a
large company or institution, but as a class tend
to be self-employed to at least some degree.
As a class, professionals should therefore repre-
sent one of the more advanced groups of ICT
users in any given society. There are four basic
reasons.

- Firstly, they are normally amongst the best
educated citizens and the type of work they
do generates paperwork, requires calcula-
tions, data storage etc., all of which is much
simplified by mastery of computer tech-
niques and specialised programmes.

- Secondly, when employed, they are white-
collar workers who will normally have expe-
rience of ICT and understand its potential
uses in office and practice management.

- Thirdly, their work is office-based but not
office-bound. They must be mobile, easily
contactable and need to have easy remote
access to records and documents.

- And finally, they are a better-off and more
liquid sector of the population.

The situation is complicated somewhat in
Bosnia and Herzegovina, as a country in transi-
tion. Professionals found it easiest to find asy-
lum abroad during the war and had least reason
to return. More importantly, it was precisely the
professional classes whose development was
most retarded during the years of socialist rule.
In Western countries professional associations
are strong and there are healthy traditions of
training (at University and through apprentice-
ships) which introduce individuals to standard
practices for the independent organization of
work. In many cases their client-based forms of
work involve relationships that last for years, if
not decades, high levels of confidentiality and a

need to manage time and information to ensure
maximum efficiency for both the client and the
service provider.

Providing the services in this way means learn-
ing how to deal with client-management,
process managment, office management, etc. -
alongside mastery of one's primary speciality.
Professional practice has been a major develop-
ment area for specialised business applications
as well as the technical software used by pro-
fessionals in their specialities.

Professionals in BiH, in contrast, have tradition-
ally been associated with total institutions, hos-
pitals, universities, massive industrial combines
or the calcified political and legal system. They
were locked into rigid technical patterns of prac-
tice and service provision, in which the client
counted for little and efficiency was secondary
to order, or they isolated individual practitioners.
In particular, there was no tradition of large part-
nerships or of practice management, because
the support services were provided invisibly by
the framework institution and private work was
'on the side'. This is no longer the case.

Not much specialised software however exists
in the local languages and few professionals
have the vision, experience or resources to seek
its development or even to realise the need for
it. At a more general level, this group as a whole
remains very underdeveloped and in organiza-
tional chaos, with an ad-hoc approach to serv-
ice provision that one would hardly call client
centred, efficiency-oriented or at even the
threshold of minimal consolidation into corpo-
rate actors. The professions are a major pillar of
the grey economy and it is only as they emerge
from the economic twilight into the clear light of
regulated and accountable service provision on
a transparent market that standard practices
will in fact be developed. ICT has a great contri-
bution to make to this process, but the chal-
lenge is as great as the opportunity and will
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require an appropriate development of the legal
framework and business context.

The survey

Our survey polled 260 professionals. They
included mostly lawyers, judges, doctors, uni-
versity academics and school teachers, but also
some professionals from other groups.

Those who work out of an institution, like the
academics and teachers, doctors or judges,
were approached in their place of work. The
institutions were selected in such a way as to
ensure a reasonable geographical spread and
that all levels of the relevant systems were
included (e.g. judges from the central courts in
Sarajevo, from the courts in certain cantons and
from municipal courts as well as at all levels in
the Republika Sprska.) Once within the institu-
tion, however, selection of the individuals was
random, depending on who was present on the
day and willing to participate. Those who work
independently of institutions were chosen ran-
domly from pre-prepared lists. In both cases, the
method was by face-to-face interview, lasting
approximately 10 minutes.

As is perhaps not surprising given the group in
question, considerably more men (60%) were
polled than women (40%). This contrasts
strongly employement patterns in the public
sector. The age profile also reflects the career
path of professional groups, with their later than
average entry into active work.

Age range %
20- 40, 277 %
41-50, 27.3%
>50 15%

age not given 30 %

Unfortunately, and in spite of expectations, the
survey shows this group as only marginally bet-
ter equipped that the population as a whole and
apparently only marginally more knowledgeable
about ICT. There were certainly no indications of
any exploitation of ICT beyond the level of purely
personal. Nonetheless, it is interesting and hope-

ful that 21.9% of the sample are attending some
form of IT course. One is also impressed that
nearly half the sample (43%) read/subscribe to
magazines about the Internet or computers.

Hardware
Only just more than half of the professionals
surveyed (53.5 %) said they have dedicated
computers at work. 35.8 % stated explicitly that
they do not. A few use 2 or more computers.
Given the nature of the professional's role in a
hospital, court or teaching establishment, hav-
ing a dedicated computer may not be consid-
ered vital. It provides no real indication of extent
of access. On the other hand, it means that the
computer cannot be a safe repository of confi-
dential documents or communication stored
electronically. For lawyers and for doctors
(client and patient records respectively), this is
therefore significant. It implies that the comput-
er's usefulness is reduced to little more than
word processing and sending e-mail and not
even for storage of these documents.
The following information gives a better indica-
tion of the extent to which professionals use
computers in their work.

- 73.8 % said that they do use a computer at

work.

- 23.5 % said they do not.

- 2.7 % gave no reply.
Given the age profile and the focus on professional
groups active within institutions which work in a very
old fashioned way (hospital doctors and judges),
even these data are not particularly discouraging, if
we take as our baseline the fact only 23.5% said
they do not use computers for work at all.
On the other hand, it is worth noting that even
for this high profile group whose time is money,
as many as 76.2% of the sample indicated that
access to appropriate equipment has an impact
on how long they can or need to spend at a com-
puter. Those with no access, would naturally
spend more time under improved conditions.
Those with access to obsolete slow machines,
would spend less.
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Would the time you spend using a Age At home At work
computer change if IT access were not a problem? % >4 16 % 12 %
No 18.5% 34 2% 8%
Yes (either more or less) 76.2 % 2-3 16 % 122 %
No answer 5.4 % 12 21 % 18 %.
<1 19 % 13 %.

This pattern of computer use at work is con-
firmed by patterns of computer ownership. Our
survey results suggest 22.7 % of professionals
in BiH do not have a computer at home, which
is close to the number not using them at work.
66.9 % said they did have a computer. 7.7 % had
2 computers. 1.5 % had 3. 1.2 % had 4.

It is worth noting that because of the informal
way the private work of this group is organized
in BiH, for many home may effectively be the
office. For others, their official place of employ-
ment provides their base of private operations.
This is confirmed by the next table showing
what percentage of their work professionals
take home with them or do from home. This
relates to work overall, and does not necessari-
ly imply use of a computer.

Total 84% 63%

% work done at/from home %
98 % 0.4%
50 % 10.8 %
30% 14.6 %.
20 % 13.8 %.
10 % 1.2%
0% 9.2%

The above information takes on a less positive
aspect, when one reviews the types of computer
used both at home or at work. The following table
gives this information, classified by type of processor.

Type At home At work
286 or 386 1% 1%
486 7% 6%
Pentium | 9% 9%
Pentium Il 22% 18%
Pentium Il 20% 15%
Pentium IV 12% 13%
Other 3% 2%
Total 4% 64%

None/No answer 26% 36%

The profile of computers by age presents the
same basic picture.

The pattern of stock, particularly at home, is
not too bad, though most of it must be consid-
ered obsolete given the speed of change in ICT.
If anything the problem of obsolescence seems
to be moderately worse in the workplace than at
home.

This confirms our assumption above that they
are used essentially for their word-processor
function and possibly for e-mail, in which case,
15-20% turnover per year is reasonable enough.
It is however clearly impossible for up-to-date
applications requiring more than a Pentium I/II
processor to be used on most of these comput-
ers and rules out most specialised techical
applications that would be of interest to com-
puter-literate professionals.

The data on other equipment is similar.
Unsurprisingly, servers are barely to be found.
This reflects the fact that professionals in BiH
normally work alone rather than in partnerships.
Home and private office networks are therefore
not required. This will no doubt change. The fig-
ure for printers (63%) is better, and reflects the
basic function - correspondence. The figure for
printers at work is if anything too high (57%), a
reflection of the poor use of networks. The fig-
ure for scanners (20%) shows clearly that com-
puters are not used for any form of advanced
electronic document or file management.

Professionals with (in %) At home At work
Servers 4% 6 %
Printers 63 % 57%
Scanners 21% 20 %
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Networks

About 21% of the sample reported having LANS.
Approximately the same percentage use server-
less LANs (10 %) as LANs with servers (11 %).
These figures correspond reasonably well with the
number of servers reported above. It is encourag-
ing that twice as many are at 100 Mb speed (8 %)
as at 10 Mb (4 %). That so many of the respon-
dents know the speed of the LANs and whether
they have servers or not implies that these at least
belong to them and are not merely the networks in
the organizations, hospitals, etc., where they work.
Most systems involve relatively few computers.
26 % have as few as 2, a further 10 % only 4.
Again, these are probably in offices owned by
self-employed professionals. The few large ones
reported probably relate to individuals working
in larger public institutions: one with 20 com-
puters, one with 45, one with 150.

Software and applications

The range of software and applications is fairly
standard across the sample and much what one
would expect on the basis of the age profile of the
computers and our hypothesis that they are used
only for basic functions. Thus only 18.5% report-
ed a reasonably up-to-date version of Windows
(2000, ME or XP), while 5.8% are still using
Windows 95 (possibly more given the number
who replied with a generic reply of Windows) and
at least 32% are using Windows 98.

It is interesting that 3 use Linux, and 1 uses
Unix, but it has no implications for our survey.

The sample also reported a reasonably wide
variety of applications and programmes, but
almost all of them come from within the
Microsoft stable. Only 63 out of 260 individuals
reported having other applications, namely non-
standard ones which they might have bought
separately and which might be of use for office
or practice management or related to their area
of specialisation.

Application/ Percentage of sample
Programme with given application
MS Office 34.2
Word 29.6
Excel 19.6
Corel 73
Autocad 5.4
Power point 2.3
Internet explorer 19
Access 15
Photoshop 1.2
Acrobat reader 0.8
Other 6.3
No reply 331

Operating Systems used
Windows 98

Windows

Windows 2000
Windows 95

Windows XP 3.8%
Windows ME 1.9 %
DOS 19 %
Linux 12 %
Windows NT 0.8 %
Unix 0.4 %
Other 10.0 %
No reply 28.5 %

Percentage of sample with 0S
323 %
20.4 %
127 %
58 %

Communications

As one would expect, pretty much the whole
sample have telephones at home. Fewer have a
dedicated line at work. Two thirds have private
mobile phones, but very few have official ones.
This should not surprise us, given the nature of
their private work. Some reported using more
than one ordinary landline or mobile phone, at
both work and home, but far fewer than one
would expect if the professional sector were as
developed as in Western Europe. All the indica-
tions are that the telephone lines are for use by
the individual involved, not for an office that
supports his activities, a full time secretary, etc.
One may at any rate suppose that lack of a tele-
phone line is not generally a cause of inade-
quate Internet access.

Type of telephone connection At home At work
Classic landline 83 % 64%
ISDN 10% 13 %

Mobile phone 67% 13 %
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Internet connections

The number of connections from home is fairly
low (168 out of 260 or 64.6% of the sample), as
all that is required is a modem and the will, once
the line itself is in place. Cost may be a factor,
but more important are probably the age profile
of the sample and the extent to which personal
contact remains the basic modality of doing
business for professionals in BiH.

It is more worrying that only 112 of the 238 pro-
fessionals who replied to this question (431%
of the total 260) have Internet access from
work. Only 35% (90) were able to give details. It
is interesting to note that as many as 39 of that
90 have up-market options (ISDN, Cable,
Wireless). This may mean that those who gave
details were talking about access from their
own businesses. Those who did not give details,
probably could not, because access was
through the institution they work in and they do
not know.

Type of connection to the Internet At home At work
PSTN 19 51
ISDN 15 32
Cable 3 6*
Wireless 1 1

more than one hour a day. 21 of these 32 use it
for 2 hours or less. This pattern is not unreason-
able if the main reason for connecting is general
surfing and e-mail, but does not imply that there
is little use of the Internet as a working tool or to
keep abreast of international developments in
one's profession (important for groups such as
doctors and university academics). One potential
obstacle here is the language barrier, especially
for older professionals. Most material on the
Internet of professional interest is in English. Until
the web-framework for professionals in BiH devel-
ops, their use of the Internet as a resource in
work is unlikely to either. Of course, they have a
contribution to make to this themselves. The
same goes for carrying out any financial opera-
tions over the Internet or carrying out purchases.
Although, business and education are given as the
most common reasons for accessing the Internet,
one should be careful in interpreting this data.
Comparison between the two tables suggests that
many respondents may have had generalised surfing
in mind. Moreover, these tables says nothing about
how much time was spent on the various activities.

For which of the following reasons have you accessed the Internet
from home/work over the last month?

*6 broadband connections were reported through CaTV and other
undefined modes of access.

The following table presents the estimated time
spent on line per day by the sample, both at
home and at work.

Only 77 out of 260 or 33.5% said they use the
Internet from work to any appreciable degree (30
minutes or more). Only 32 of these 77 use it for

At home At work
Business Yes 109 49% 92 354%
Education Yes 88 338% 50 19.2 %
Personal Yes 97  373% 22 8.5%
Entertainment Yes 52 20 % 7 27 %

In all cases, the % of N/A was 10%.

No of minutes At work At home

on Internet daily No. % No. %
600 minutes 1 0

480 minutes 5 1.9 %, 1

240 minutes 0 6 2.3 %,
180 minutes 5 1.9 %, 28 10.8 %
120 minutes 21 81%, 1 4.2 %,
60 minutes 38 14.6 %, 55 21.2 %,
30 minutes 17 6.5 %, 34 131 %,
Not at all 31 1.9 %. 13 5.0 %,
N/A 129 496 % 87 33.5%.

Which of the following have you done via the Internet from home/work
during the last month?:

At home At work
Information gathering/
surfing 164  631% 100  38.5%.
Ordering/purchasing
(not stocks, shares or
financial services) 16 6.2 % 5 1.9%.
Financial operations/
investment 4 15 % 3 1.2%
Internet E-mail or Chat, 106 408% 51 19.6%
Entertainment
(games, music, gambling) 43 16.5 % 8 31%.
Downloading software 35 135% 22 8.5%
Other 18 6.9 % 18 6.9%.
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Which of the following do you use to carry out your daily tasks most, least, in between:

Most Medium Least N/A
Telephone 15 44.2% 109 41.9% 27 10.4 % 9 35%
E-mail 25 9.6 % 37 14.2% 142 54.6 % 56 215 %
Personal contact 115 44.2 % 91 35.0 % 45 173 % 9 3.5 %
E-mail 0f the 19 who said they had a web-page, only 2

E-mail may be considered the minimum function
carried out via the Internet. 175 professionals (67.3
%) have e-mail addresses. 2 have 6 each, 3 have 5
each, 13 have 3 each, while 34 have 2. This is in
line with the numbers with access in the first place.
Interestingly, a number of professionals access
the Internet from places other than home and
work, 19 from a place of education, 11 from a
library, 16 from government offices and 27 from
an Internet cafe. In many cases these were the
same individuals using different points of
access (as 211 out of the 260 replied they had
not accessed the Internet from anywhere except
work or home, while a further 31 gave no reply).
It is clear, at any rate, that no very effective use
is made of e-mail, even by the professionals who
do have access to it. The following table shows
that most professionals (54.6%) consider e-mail
to be the means of communication they use
least. Only 9.6% would consider it the form they
use most, compared to 44% each for the tele-
phone and personal contact. This is not so
suprising given the profile of professionals cho-
sen, namely client servicers like lawyers and
doctors. That as many as 9.6% consider it the
form they use most may well reflect the number
of academics in the sample.

Web-pages

Having one's own web-page is clearly a much
more developed use of the Internet. It is of inter-
est only in so far as we are looking at web-
pages used by professionals as a means of pro-
moting their business or offering services. Given
the picture gained so far, we need not be sur-
prised that only 19 (7.3 %) have web-pages. Six
of these pages are on their own servers, six are
on rented space, the remainder did not specify.

or 10.5% said it was to present business opera-
tions. None appear to offer services via the web.

Costs

Professionals use a variety of ISPs. As with all
the other groups surveyed, BiHNET is the lead-
ing provider.

Number Percentage
BiHNET 82 4.6 %
HPT 1 71 %
Blic 12 61 %
Inecco il 56 %
Logosoft 7 36%

Average monthly Internet costs (last three
months of 2002) vary considerably. Choice of
ISP does not seem to be a significant factor. A
more likely factor is the type of connection.

Bill Number Percentage
1-199 KM 27 137 %
20-50 KM 75 381 %,
51-100 KM 22 1.2 %,
100 or more KM 18 91 %
No reply 55 279 %

These levels of cost relate primarily to time
spent online from home.

Investment

As we have seen plentifully above, the age of the
largely obsolete equipment, the relatively limited
number of accessories, the lack of software and
the narrow range reported, would lead us to
expect at best moderate past levels of invest-
ment in both hardware and software . That is
what the survey reveals.
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Range of investment 0 KM 500 KM 1000 KM 1500 KM) 2000 KM 2500 KM 3000 KM 4000 KM Total
in hardware
2000 80 % 23% 5%  42% 27% 15% 96,000 KM
2001 792%  23% 19%  19% 46% 12% 135900
KM
2002 731 % 27 % 35% 27 % 2.3% 15 %. 131,380 KM
2003 (intentions 76.5 % 23% 3.8% 3.8% 4.2 % 27 % 113,150 KM
Total investment by 260 ICT professionals over
four years was 476,430 KM. The per capita aver- | Year No. Of professionals investing in software
: : Total
age is 1,832 KM or tr]e cost of a basic comput- | 575 5 3250 KW
er. The pattern of investment suggests that | 201 19 20,240 KM
i i 2002 30 17,860 KM
actually a small proportion of the sample is 2003 % 220Kl

investing a little more heavily, and the vast
majority are investing the bare minimum.
Intentions for 2003 do not indicate any intention
of rectifying matters. The stock must be expect-
ed to become increasingly obsolete as time
goes by and any real use of ICT by professionals
in BiH that goes beyond word-processor and e-
mail will require very serious investment from a
base practially at ground zero.

This is reflected in all the other areas of spend-
ing or planning investigated by the survey.
Expenditure on hardware installation and mainte-
nance was negligible (e.g. 3,500 KM total for 2000).
Only one professional reported renting equip-
ment (550 KM). There is no interest among pro-
fessionals in renting software either (2,205 KM
total over four years). Clearly rental is not yet a
standard practice and professionals are not
doing work that requires expensive equipment
they would rather hire than buy and the tax sys-
tem is not structured in such a way as to make
it an effective way of outfitting an office.
Investment in software was also minimal. This is
no doubt because of the ease with which cheap
pirate copies of certain basic programmes can be
accessed on the market here, but it also reflects
the poor range of specialised or more complex
applications/programmes noted above, the lack of
a developed software market and the poor level of
hardware available in any case.

Just as serious is the fact that only two respon-
dents reported investing in software develop-

ment during 2000 (1,100 KM). Clearly there is no
move toward the development of legal, medical,
architectural or other forms of practice which
require specialised software.

No work was done during 2000 or 2001 on
development of web-pages. During 2002, one
respondent reported investing 500 KM. During
2003, 11 reported investment totaling 6,800
KM. This is very little.

It comes as no surprise then that investment in IT
consulting or training during 2000, 2001 and 2002
totaled 2,560 KM. Only 7 individuals or 2.7 % of
the sample intend spending on this item during
2003, (total 3,750 KM).

Investment outlay on IT related communications
was somewhat higher than for the other cate-
gories. Even here, however, the levels were not
high, particularly if respondents were not includ-
ing Internet costs under this rubric. One suspect
purchase of a mobile phone is in question.
Estimated expenditure on IT services/ data man-
agement, data access, etc. over the past few
years was also low.

Year Number (%) Total Avg (for investors)

2000 58 (22.3%) 44,465 KM 767 KM
2001 64 (24.6%) 50,515 KM 789 KM
2002 99 (381%) 91109 KM 920 KM
2003 (int)  75(28.8%) 72185 KM 962 KM
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Year Number Total invested
2000 4 3,000 KM
2001 1 500 KM
2002 9 12,500 KM.
2003 (int.) 12 9,250 KM.

This is not encouraging. The data suggest lack
of awareness of the benefits of more serious
investment in ICT.

Obstacles to ICT use/ service provision
via the Internet

Because of the nature of the surveyed group, it
was not considered particularly relevant to ask the
same questions about obstacles to more extensive
ICT use and service provision via the Internet as
were asked of ICT experts working in institutions
and businesses. At stake here are strategic issues
related to the overall development of their profes-
sions. Given the relative lack of experience of alter-
native ways of organizing their businesses and
service-provision, it was unlikely that they would
have been able to give informed responses.

In this context it is particularly relevant that 73.5
% of our sample said their level of Internet use
would change significantly if it weren't for the
cost of using the Internet. It is equally interesting
that only 37.7% thought that Internet costs were
too high, with a further 28.5% saying they were
a bit high. This tells us clearly that they consid-
er the lack of funds the main problem, not the
provision or cost of the service. It also makes
clear the nickel and dime level on which they are
thinking about ICT. It is a diversion, not a tool.
There are however a number of points arising
from the preceding analysis which it is worth
making explicit or repeating under this rubric.
Firstly, it is clear that there is practically no
exploitation of ICT by professional groups in BiH
beyond the use of mobile phones to ensure con-
tactability, e-mail and computers for word-pro-
cessing, and in some cases possibly for technical
programmes. There is certainly little or no evi-
dence that ICT is being used to enhance the
organization of work or manage service provision.

Finally, there is clearly no use of the Internet to
provide services to clients or as a way of access-
ing services from business partners or institutions
with whom one has a professional relationship.
This is because service provision by professionals
is a very underdeveloped area in BiH in any case.
There is also no real evidence that the Internet is
being for continuous learning by professionals to
keep abreast of developments in their profession.
If their level of exploitation of ICT is to become
similar to that of groups in the West or if the
development of modern systems of professional
practice management and service provision is
to be facilitated, professionals in BiH will not
just have to replace entirely the hardware
owned by them personally or used by them at
work. They will have to expand seriously their
vision of what adequate outfitting of an office
is, setting up small networks for data manage-
ment, enabling the electronic management of
documents and correspondence, investing in
software, enabling remote access, etc. The
costs are considerable, but so are the benefits.
Government stimulation including tax incen-
tives/write-offs, soft-loans, etc. can certainly be
justified, if coordinated with the ongoing broad-
based reform of the legal and health systems and
a shift to more private practice. In fact, it could
well be part of an overall tax reform package
designed to bring this 'grey' area into the tax base.
The professionals themselves and their mindset are
the major obstacles to more creative use of ICT and
the Internet. Their use of ICT will only develop, if
their understanding of their profession, their client-
orientation and the nature of practice management
develop. Professionalisa-tion of the professions
under regulated market conditions will drive them to
see the advantages of ICT. As a crucial step on the
way, they should begin to form partnerships which
can share the costs and profits of development.
Lack of awareness could be tackled by an
organized campaign to promote continuous
training in ICT application for professionals,
while at the same time revising the curricula at
the universities to provide such 'life skills'.
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PUBLIC OPINION POLL

Introduction

A very considerable element in assessing the
eReadiness of a country must be public attitudes
to, knowledge of and use of the Internet and ICT in
general. After all, they are the group from whom
users are drawn and who are the target con-
sumers of what has now become a mass medium.
More importantly, from the point of view of UNDP,
ICT is only playing a proper role in ensuring
Sustainable Human Development if it becomes a
medium for everyone. It should be a basic pillar of
the open society. This depends on infrastructure
and access. But it also depends on levels of public
awareness being sufficiently developed.

This chapter will present the results of the first sur-
vey to investigate exactly these issues. We will pay
special attention in the first section to the access
of vulnerable sections of society to computers and
to the Internet.

The sample

The sample of 2440 individuals is a stratified ran-
dom sample selected by random walk at a set of
sites dispersed in BiH following the best available
understanding of current demographic structure.
Interviews were held with the adult member (>15)
of the household whose birthday happened to fall
closest. The resulting picture is representative of
the adult population as a whole. We will be looking
to see whether all groups in this population have
equality of access to the Internet and whether
there are differences in the way they use it when
they do access it.

The vulnerable groups
The main parameters relevant for analysis are age,
sex, working status, field of employment/educa-
tion level and place of residence. Major issues
related to unequal access include:
- preparedness of various groups for inclusion
in an economy or labour market increasing-
ly based on information skills,

- equality of access to information and enter-
tainment in a culture where these cate-
gories are increasingly made available in
electronic or digital form.

The age profile is given in Graph one. The cate-
gories that will be used in the analysis are: <25,
26-35, 36-45, 46-60, 61+.

How old are you?

No. Col %
<25 509 20.88
26-35 465 19.06
36-45 425 74
46 - 60 553 22.67
61 + 488 19.98

Total 2440 100.00

As one can see, the structure revealed is fairly rep-
resentative and will allow us to draw conclusions
about all groups equally. We will be interested in
disparities between the groups overall and more
specifically in the skills and preparedness of the
groups which represent the main potential work-
force, <25, 26-35 and 36-45.

The categories for gender are obviously men and
women. Here we are interested in equality of
access and in the empowerment of women. As
women are present in all the same places as men,
including the workforce, inequality of access to
computers and information is a good indicator of
social and economic inequality and the more sub-
tle forms of domination.

The categories for place of residence are urban
and rural. Here we are again interested in inequal-
ity of access, which reflects the relative poverty of

H8. Are you currently ..?

TOTAL

No. Col %
Working 738 30.26
Not working 1671 68.49
Don't know 3 o1
No reply 28 115

Total 2440 100.00
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the countryside in post-war BiH, poorer infrastruc-
ture and scarcity of public access.

The population may also be divided into those who
work and those not working.

The not working category from previous table is
itself subdivided into various groups, namely stu-
dents, the retired/invalids, housewives/women on
maternity leave, jobseekers, unemployed but not
looking for work and other.

Finally, we may note a number of
limiting factors:

- that 35% of the sample did not finish second-
ary school, 55% are secondary school gradu-
ates and only 10% are tertiary graduates
(including sub-university higher education).

- that 60% of the sample have a self-assessed
household income of less than 500KM. Only
10% have more than 1000KM.

These are both clearly limiting factor for computer
ownership or use of the Internet, whether at home
or in any location one must pay for it. Naturally
families with many non-working members and
whose members did not finish school are more
likely to fall in the lower end of the income spec-
trum and thus of Internet use, for several reasons.

Access to Computers and the Internet
The most basic factor in access to the Internet is hav-
ing access to and knowing how to use a computer.
The simplest way to have access is to own one. In
many rural areas this may be the only real option.

According to the Living Standards Measurement
Survey carried out with UNDP support last year,
only 414% of households in BiH have computers.

This number is small enough, but is in line with the
income data and educational profile given above.
There is a significant disparity whereby 8.5% of
urban but only 2.29% of rural households have
computers. City families are between three and
four times more likely than country families to have
immediate access to computers.

Ownership is of course not necessary for use.
According to the present survey, only 32.48% of
the adult population has ever used a computer
in their life. This is low enough, but the situation is
even less good when we consider the disparities.
Those most likely to have used a computer are, as
was 1o be expected the < 25 age group. But it is
still disappointing that only 64.98% of them have
ever done so. It is even more concerning that only
44.87% of the 26-35 year old group have ever used
a computer. This is a reflection of how much the
war affected those attending school then (those
now 25 would have been leaving school when the
war ended) and how poorly equipped many
schools have remained, as evident from that sec-
tion of this report.

The other groups whose access is above average
are the urban population (41.65%) and those in
jobs (44.71%), which is natural enough. When one
cannot afford to buy a computer, work and public
facilities/Internet cafes in urban areas are the two
most ways one is most likely to gain access.

Our vulnerable groups all have significantly less
access to computers than average.

Thus, 16% fewer rural than urban folk have used a
computer, 5% fewer women than men, 17% fewer
of the non-working than the working, and progres-

How many households in

BiH own computers Urban  Semi-rural Rural  Total

% Households 8.56 2.82 219 414

How many households in ~ Urban ~ Semi+ural Rural  Total
F BiH and RS own

computers

% Households F BiH 976 4.83 173 516

% Households RS 4.98 1.02 3.06 249

Used a computer in %
Urban 41.65
Rural 25.59
Male 351
Female 29.95
Working 4471
Not working 27.30
<25 64.93
26-35 44.87
36-45 29.25
46 - 60 18.67
61+ 5.25
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sively fewer of the aging population, right down to
the 61+ age group of whom only 5% have ever
used a computer. A breakdown in given in the table
abowe.

The next question asked was to gauge awareness
of the Internet.

78.72% of adults have heard of the Internet. Again
the disparities are considerable. Nearly all the
younger groups (>25 through to 45) have done so
(93.07% to 87.08%). Those in work are also much

Internet, because only 23.31% even of city dwellers
have used it at all, and less than half as many again
in the countryside, (10.64%). It is to be remembered
that these figures are for individuals not households.

Connections

Leaving questions of unequal access behind, one
may look at some issues of how those who do,
access the Internet.

more likely than average to have heard of it | wasyouraccess to the Intemet by telephone/
(91.06%), and to a lesser extent so are city | medem orin another way? o
dwellers (85.34%) and men (83.10%). Telephone 8765
On the down side, fewer of the over sixties 8thetr|:neth°d igg
. on't know .
(46.76%), the rural population (73.75%), women | yo repyy 260
(74.51%) and the 46-60 age group (76.6%) have | Tota 100.00
heard of the Internet than average.
Heard about the % of those who heard % of sample who have used
Internet in % about the Internet and the Internet
also used it

Urban 85.34 Urban 27.31 23.31

Rural 7375 Rural 14.43 10.64

Male 8310 Male 22.46 18.66

Female 74.51 Female 18.23 13.58

Working 91.06 Working 2315 21.08

Not working 73.58 Not working 19.05 14.02

<25 93.57 <25 44.06 41.23

26-35 90.84 26-35 23.86 21.67

36-45 87.08 36-45 13.56 11.81

46 - 60 76.60 46 - 60 6.59 5.05

61+ 46.76 61+ 143 0.67

Only 20.42% of those who have heard of the
Internet, have actually used it. This means that
16.07% of the sample as a whole and so presum-
ably the population of BiH has used the Internet.
Again we see similar patterns of access. Though
in this case, the gaps have widened. 41.23% of the
<25 group have used the Internet, but only 21.67%
of the 26-35 age group and 11.81% of the 36-45
age group. It is also worth noting that the older one
gets, the less likely having used a computer is to
lead to using the Internet - as few as 5.05% of the
46-60 age group and less than one percent of the
61+ group.

It is also clear that the youngest group are twice as
likely as any other grouping to have used the

The graph shows that 87.65% of those who use
the Internet access it via a telephone line. Very few,
5.5% use another method like Cable TV, ADSL,
Wireless etc. Clearly this form of infrastructure has
hardly begun to develop in BiH at all.

Of equal interest is to see where people are
accessing the Internet from.

Of people who have ever used the Internet, most
have done so either from home (40.40%) or
Internet cafes (31.84%). Only 27.53% have
accessed it from work. These figures represent
6.48%, 512% and 4.43% respectively of the
total sample.

As only 2.63% of those who have used the Internet
have used it somewhere else, we may assume this
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WHERE HAVE YOU USED THE INTERNET?

Col %

AT WORK No 7247
Yes 2753
Total 100.00
AT HOME No 59.60
Yes 40.40
Total 100.00
IN SOMEONE ELSE'S HOME No 74.64
Yes 25.36
Total 100.00
AT AN INTERNET CAFE No 6816
Yes 31.84
Total 100.00
AT SCHOOL/UNIVERSITY No 82.61
Yes 17.39
Total 100.00
AT A PUBLIC LIBRARY No 98.47
Yes 153
Total 100.00
OTHER No 97.37
Yes 2.63
Total 100.00
WHERE DO YOU USE THE INTERNET MOST?
Col %
At work 2112
From home 3214
At someone else's home 14.68
At an Internet café 1760
At school/university 11.42
Other 2.00
Don't know 0.55
N/A 0.47
Total 100.00

presents the full range of places through which
access can be found.

The most common place to use the Internet is
clearly and reasonably the home (32:14%) followed
by work (21:12%), Internet cafes (17.60%) and then
other people's homes. School/university comes
last, with only 11.42% of Internet users saying it is
where they use the Internet most.

It is worth noting that only 25.90% of the <25
group who have used the Internet, had access at
school or university. This implies that only 10.67%
of this age group overall have had access to the
Internet through the education system. This group
includes adults above the age of 15, many of whom
are still at school or in higher education. This is
Very poor.

For the rest, 40.01% of under 25 year olds who
have used the Internet used it in Internet cafes, the
most popular place of access, followed by 38.87%
who use it from home. 29% have used it at a
friend's house. Only 8.7% have had access through
work.

The older one gets, the more likely one is to use
the Internet from work or home and the less likely
to use Internet cafes. Of course one is also less
likely to use it.

There are, interestingly enough, no major discrep-
ancies in where the rural and urban groups who
have used the Internet gain access, except that
urban groups are more likely to have used Internet
cafes (34% urban compared to 29% rural), rural
groups to have had access through schools or uni-
versity (15% urban compared to 21% rural). This
clearly does not mean access through schools is
better in rural than urban areas. It means that
those who have had access are more likely to have
had it only through schools or universities (which
are of course not in the rural areas) and so their
access is as a result more restricted. This is con-
firmed by the answers as to where they use the
Internet most. Only 8% of city users use it most
from school/university. 17% of rural users do.

It is also interesting that women are also more like-
ly to have had access through the education sys-
tem than men (22% compared to 13.5%) and that
they are also more likely to use it most from
school/university (16.5% compared to 7%). This
is because women are correspondingly less likely
to have accessed it most from work (19% com-
pared to 23%).

Obviously enough, because they have no jobs, the
non-working group has a very different pattern of
access.

HAVE YOU EVER LISTENED TO AUDIO PROGRAMMES/MUSIC ON THE
INTERNETU?

Col %

Yes 5818331602
No 40.83253387
Don't know 0.511480311
N/A 0.472669793
Total 100
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That 5818% of Internet users listen to or download
music from the Internet, tells us that in BiH it is
used more as a means of entertainment than a
resource for learning or work.

WHEN WAS THE LAST TIME YOU USED THE INTERNET,
NOT INCLUDING TODAY?

The graphs on frequency of Internet use shows that
more than half of Internet users (62.36%) use the
Internet at least once a week. Keeping in mind the
data on income, it may be that cost is a factor here.
This is confirmed by the fact that rural users, women
and the unemployed are all one third less likely to use

Col % FOR WHICH OF THE FOLLOWING REASONS HAVE YOU USED THE
Yesterday 21 INTERNET OVER THE LAST THREE MONTHS?
Within the last 7 days 33 Col%
Within the last 4 weeks 20 T0 SEND AND RECEIVE EMAIL Yes 75
Within the last 3 months 12 No 22
Within the last 12 months 9 Don't know 0
A'long time ago 4 N/A 3
Don't know 1 Total 100
N/A 0 T0 DOWNLOAD OR COPY SOFTWARE OR FILES Yes 35
Total 100 No 59
Don't know 1
NA 5
0 Total 100
That only 2111% of Internet users accessed_ the | 5 5y services or PRODUGTS Y 5
Internet the day before and that only 32.63% did so No 90
in the last week tells us that very few of the respon- Dont /‘2\""“’ :
dents who do use the Internet use it as a normal | Tota 100
part of everyday life (16.07% of users in BiH). FOR UP TO THE MINUTE NEWS Les ig
T . 0
Deviation from the average pattern is the same for Don't know 1
rural and for women users. They are considerably NA_ 4
P Total 100
less likely to have used the_ Internet the day before | 7 sranTowmusic es 1
(14.6% and 16.3% respectively). Age, on the other No 5l
hand, does not seem to make a difference. DO"&/‘X“’W g
Total 100
T0 LISTEN TO THE RADIO Yes i
HOW OFTEN DO YOU USE THE INTERNET, ON AVERAGE? No 84
Col % Don't know 0
Every day/ 6-7 days a week 15.23 N/A 5
Afew days a week (3,4,5) 25.03 Total 100
10 2 days a week 2210 TO PLAY GAMES OR ENTERTAIN YOURSELF Yes 53
From time to time 30.66 No 45
Less often 6.97 NA 3
Total 100.00 Total 100
TO PARTICIPATE IN NEWSGROUPD, CHAT ROOMS, ETC... Yes 29
No 65
Don't know 1
NA 5
HOW MUCH TIME DO YOU SPEND ON THE INTERNET EACH DAY, ON Total 100
AVERAGE? FOR WORK RELATED TASKS Yes 47
Col % No 48
0-1 hours 2 Don't know 0
2-3 hours 43 NA 4
4-6 hours 1 Total 100
7-10 hours 1 TO MONITOR BUSINESS OPPORTUNITIES Yes 25
10 hours or more 2 No 69
Don't know 0 Don't know 1
N/A 1 NA 5
Total 100 Total 100
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the Internet on a daily basis as the sample as a
whole. Those who do connect on a daily basis,
spend the same length of time online however.

74.80% of those who do use the Internet use it
for communication via e-mail, which is not a bad
result, given the role of e-mail in today's busi-

DO YOU FIND THAT YOU DO ANY OF THE FOLLOWING ACTIVITIES
MORE OR LESS SINCE BECOMING AN INTERNET USER?

Col %

READ NEWSPAPERS Less than before 24
Same as before 69

More than before 3

Don't know 2

N/A 2
Total 100
READ MAGAZINES Less than before 24
Same as before 70

More than before 2

Don't know 2

N/A 2
Total 100

WATCH THE NEWS ON TELEVISION Less than before 14
Same as before 80

More than before 2

Don't know 2

N/A 2
Total 100

WATCH LIGHT ENTERTAINMENT

ON TELEVISION Less than before 9
Same as before 81

More than before 4

Don't know 2

N/A 3
Total 100
LISTEN TO THE RADIO NEWS Less than before 21
Same as before 70

More than before 3

Don't know 3

N/A 3
Total 100
LISTEN TO MUSIC ON THE RADIO Less than before 14
Same as before 77

More than before 4

Don't know 2

N/A 1
Total 100
BUY CDS Less than before 14
Same as before 64

More than before 15

Don't know 4

N/A 3
Total 100
BUY DVDS Less than before 15

Same as before 52
More than before 16
Don't know 13
N/A 4
Total 100

ness world. As technological capacity develops,
this form of communication will become
increasing common in BiH. It is worth noting,
that 34.94% of users go online to download
software or files, but only 53.54% use the
Internet to inform themselves about the News,
47.30% for carrying out business and 25.38%
for investigating business opportunities. This
indicates that the Internet is used in Bosnia and
Herzegovina largely as a means of entertain-
ment. This may be partly a result of the pre-
dominance of young users. That only 4.8% of
Internet users use it for making purchases may
be related to lack of trust in purchasing in this
way, because of poor regulation of this area.

This table suggests that the Internet has not had
much impact on these activities, particularly on the

HOW DO YOU FIND OUT ABOUT NEW WEB SITES?

Col %
FRIENDS No 29
Yes 69
Don't know 2
N/A 0
Total 100
TEACHERS/ BOSSES/COLLEAGUES No 86
Yes 14
Total 100
BUSINESS CARDS No 97
Yes 3
Total 100
SEARCH ENGINES No 68
Yes 32
Total 100
E-MAIL MESSAGES No 77
Yes 23
Total 100
LINKS No 90
Yes 10
Total 100
INTERNET ADVERTISING No 81
Yes 19
Total 100
ARTICLES IN THE PRESS No 91
Yes 9
Total 100
ADDS IN MAGAZINES/NEWSPAPERS No 86
Yes 14
Total 100
OTHER No 100
Yes 0
Total 100
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use of the media to inform oneself. Most of the sam-
ple continues to rely on the classic mass media.
Most Internet users find out about new web pages
from friends. The number is as high as 69.29%,
while only 3219% use search engines. It should be
the other way round.

HOW MUCH OF THE INFORMATION ON THE INTERNET DO YOU THINK
IS RELIABLE?

Col %

None 1.96

Some 18.87
Half 23.28
Most 43.61
Al 614

Don't know 3.49
No reply 2.65

Total 100.00

General conclusions

Too few people in BiH have ever used a computer or
the Internet and those who do use the Internet make
essentially unproductive use of it.

In particular the groups on whom development in
BiH will depend are not advanced enough in this
field. We mean particularly the young and middle age
who represent the workforce for the next 30 years.
This is partly because of poverty (they cannot afford
access from home) and partly because of poor infra-
structure of public access. In particular, access through
the education system should be much improved to
ensure that 100% of future generations have at least
used a computer and been on the Intemet.

There are very real disparities in access between
rural and urban areas and between men and
women. These need to be addressed.
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RECOMMENDATIONS

General Recommendations

1. Organized effort is needed to define an ICT
strategy for all sectors and to ensure that it
is clearly understood by all decisionmakers
so that appropriate funding is made available
for investment.

2. Current ICT staff capacity should be
deployed better through better organization
and some retraining. More ICT staff should
be generated through reform of the educa-
tion system.

3. Existing staff in all sectors would benefit
from computer training and introduction to
the benefits of using e-mail and the Internet.

4. Loans on favorable terms and tax incentives
should be provided to stimulate the purchase
and upgrading of ICT equipment.

5. The benefits of networking, intranet use,
office management software and spe-
cialised applications must be exploited bet-
ter. Awareness levels must be raised.

6. A concerted effort is required to ensure
licencing of software in use and to allow
future purchase of licensed software on
affordable terms.

7. A concerted effort is needed to raise aware-
ness of the ways web pages can be used to
provide services and for marketing.

8. Further investigation is needed.

Recommendations for
Telecommunications infrastructure
Planned development of telecommunications infra-
structure is a common interest for most of the
owners of industrial infrastructure in the state
(telecommunications companies, the railways, the
electricity companies, etc.). It requires significant
investment (to construct the media or transfer sys-
tems in fixed networks, micro infrastructure for
mobile communication, etc.) Rationalizing invest-
ment in shared infrastructure would lead to signif-

icant savings and raise the overall level of main-
stream ICT in BiH.

A second phase might involve construction of
broadband network using HFC or xDSL technolo-
gies in the so-called "first mile" (earlier "last mile").
Such a project could provide multimedia access in
three service packages: video on demand, high-
speed Internet access and IP telephony (in per-
spective). Receiver equipment like the top box set
or cable modem could be produced in BiH.

There is room for further expansion of mobile cel-
lular communications infrastructure and services
throughout BiH. The number of base stations
needs to be increased for both 2G and the new 3G
technology, which requires container-antenna
base stations and infrastructure.

It would be particularly worth investigating the pro-
duction of terminal equipment for combined appli-
cation and services, including Mobile IP. Equally
interesting is the production of adapter equipment.

Recommendations regarding introduction
to computers and the Internet

A number of projects are required to ensure the
adequate outfitting of schools, particularly primary
schools. This is where familiarity should start. To
quote the analysis of the public opinion poll: 't is
worth noting that only 25.90% of the <25 group
who have used the Internet, had access at school
or university. This implies that only 10.67% of this
age group overall have had access to the Internet
through the education system. This group includes
adults above the age of 15, many of whom are still
at school or in higher education. This is very poor.'
It is also reflected in the data on computers and
networks at schools.

It is not however enough to provide hardware.
Schools must train children in how to use comput-
ers creatively, how to explore the Internet, and how
to make web pages. National competitions for
school web pages or web pages on special sub-
jects are simple ways to promote this sort of activ-
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ity. It will however be necessary to ensure that
teachers are expert enough to guide students, and
not the other way round.

Other interim projects that would stimulate pop-
ular Internet use (starting with an information
campaign at the level of BiH) include Internet
Kiosks at schools, post offices, libraries, etc.,
with free access to local information and per-
haps a nominal fee for sending e-mails or using
the Web. Such a project would require tailored
equipment, programmes and systems, but
would make a great difference in rural areas
particularly. It is worth noting that at present

schools and libraries are the places where
Internet users are least likely to gain access to
the web.

At a more professional level, much good could come
from a project to stimulate the building of local
community web-pages and to provide assistance to
municipalities and even small to medium business-
es to develop their presence on the Internet and
assess the benefits of service provision via the
Internet. This project would develop capacity and a
larger group of IT specialists in creating web pages
and developing content, while increasing awareness
at the local, reagional and even nationwide levels.
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