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Rapid development of information and communication technologies supported by research in optics has
brought sufficient bandwidth for new broadband services and applications. Broadband access and services in
nowadays, are seen as crucial for business development and overall country prosperity. Thanks to that, the
Internet is not only a service, but it is a platform, which has a significant impact on all areas of society. Cus-
tomers’ interest is focused on particular multimedia services with an attractive content which have, however,
various demands for bandwidth. These services include IPTV, along with innovative television services, video
conferencing services, online virtual environments, health care services and new web 3D services. Implemen-
tation of research results and deployment of broadband accesses in countries of Organization for Economic
Co-operation and Development (OECD) is different despite expectations. Analyzing the implementation steps
of broadband access in the countries with the highest penetration of broadband accesses gives an opportunity
to the other countries to utilize appropriate know-how for their own benefit and growth with respect to their

own specific market environment.
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Introduction

Permanent yearly increase in number of broadband
connections and increasing of broadband penetration
(see Fig. 1) [1] points out to growing communication
needs of society and positive trend of using the broad-
band services. With the increase in broadband penetra-
tion, the service providers are more oriented on quality
of provided bandwidth. Today, we can say without
doubt that the future of new innovation services will not
be based on copper infrastructure. Estimated bandwidth
for future customers in 2018 will be somewhere around
1 Gbit/s [2].

These expectations corresponds with the trend of
gradual grow in optical access infrastructure.

It is important to see that for this increase in
popularity are currently interactive multimedia ser-
vices as virtual distributed environments (online gam-
ing portals, social networks, sharing music and movie
files, communication in communities), television ser-
vices (IPTV, Stereoscopic Television, Free viewpoint
video), videoconferencing, medical services (Elec-
tronic health card, localization and so on specified by
the European Commission) and extending the use of
Web services environments such as Web 2.0, respec-
tively Web 3D in future.

Current average market share out of optical access
infrastructure to all types of broadband accesses in

OECD countries is 9% and is growing annually. In
countries such are Japan and Korea, this share is 51%
respectively 46% according to data available in June
2009 [3].

Implementation of research results and deployment
of broadband accesses in OECD countries is different
despite expectations.

Analyzing the implementation steps of broadband
access in the countries with the highest penetration of
broadband accesses gives an opportunity to the other
countries to utilize appropriate know-how for their own
benefit and growth with respect to their own specific
market environment. This should be also supported by
this new methodology of ICT infrastructure evaluation,
which will be based on comparative analysis of chose
key criteria.

The major factors influencing broadband services
usage are following: broadband penetration, utilization
of broadband services in the households, socio-
economic aspects, the geographic relief of the country,
offers of services/access speeds and cost of ac-
cess/services. In generally, we speak about the groups of
technological, financial and social criteria.

The purpose of the introduction is to present
background information for the work with literature
references, and possibly to outline the organization of
the paper.

The following we will describe the methodology.
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Fig. 1. The number of broadband users per 100 inhabitants, June 2009

1. Draft for methodology

An important part of presented methodology is the
choice of evaluation criteria and weighted coefficients.
Proposal criteria have been carried out with maximum
respect for the objectivity of the evaluation process. The
choice of appropriate criteria is important in terms of its
substitutability in the process of growth in broadband
penetration with respect to technological, financial and
social aspects.

The group of selected countries represents coun-
tries from all 5 continents. For more detailed compari-

son of achieved results, proportional representation of
Western European countries is higher.

Evaluation criteria and weighted coeffi-
cients

According to abovementioned groups of successful
growth of broadband accesses, I rate the selected group
of countries based on 8 criteria. Criteria under consid-
eration are divided into the following groups: techno-
logical (A, B, C and D), financial (E, F and G) and so-
cial (H). Criteria are not in order of priority. These crite-
ria include:

Increase in broadband penetration per year [4]. This criterion is referred as “A”, and it is the most impor-

tant of all.

Criterion "A" - Increase in broadband penetration per year,
(increase in subscribers per 100 inhabitants)
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The number of broadband users per 100 inhabitants [5]. This criterion is referred as “B”.

Criterion "B" - The number of broadband users per 100 inhabitants,

The number of Internet users to total population of the country. [6] This criterion is referred as “C”.

Criterion "C" - The number of Internet users to total population of the
country (%)
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The growth of internet penetration [ 7). This criterion is referred as “D”.

Criterion "D" - The growth of internet penetration
(%)
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Price for 1 kbit/s calculated in U.S. dollars converted to purchasing power parity (PPP) [8]. This criterion is
referred as “E”.

Criterion "E" - Price for 1 kbit/s calculated in U.S. dollars converted to
PPP
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Investments in telecommunications technologies [9]. This criterion is referred as “F”.

Criterion "F" - Investments in telecommunications technologies
(mil. USD)
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Points by the amount of investment is allocated in terms of funding levels (U.S. $ million): less than 500 mil-
lion - 3 points, 500 to 750 4 points, from 750 to 1000 5 points, from 1000 to 2500 6 points, from 2500 to 5000 7
points, from 5000 to 7500 8 points, from 7500 to 10,000 9 points and more than 10,000 - 10 points

The average gross domestic product per working hour [10] .This criterion is referred as “G”.

Criterion "G" - The average gross domestic product per working hour
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Economic unit e-readiness [11]. This criterion is referred as “H”.

Criterion "H" - Economic unit e-readiness
10,00
9,00
8,00 11 | e
2'88 1L | | il |
200 - ] | | il |
200 11 ] | | i |
300 1 ] | | i |
500 1 | ] | | i |
700 1 ] | | i |
ooo L] | | | | | T |
: A ¢ QA Q S R ¥ O A D > ; Q e
NN .\o@ e so\\g q}x{' ,bob L Q/Q,(’ & & & & O & &L N e & 3
A\ Qo S & @ O <
w"‘@ Wot® o g o e TS T T
Q/(‘JQ e@ $Q§ 4,s{- .&Q/b
[¢2 ,_)\0 \)(‘\

To each criterion was set its weight according to
its importance. Criterion weight = Weighting its impor-
tance during the process is determined by a factor of 1,
1.5 or 2. The most important technological criterion is
the number of broadband users per 100 inhabitants and
it has a weighting factor 2. However, ‘the value of gross
domestic product per working hour’ criterion, which
depends on several factors has, the weighting coefficient
1. Other criteria with the same importance for the
growth in broadband accesses are rated with coefficient
of 1.5.

Equation

Sum of all criteria multiplied by the rating factor
gives us the overall country score.

S(i) = 2%(B) + 1.5%(C) + 1.5*
*(E) + 1.5%(F) + (G) + 1.5%(H). (1)

The country with the score higher than an average
and concurrently with high growth in broadband and
Internet penetration is a country with good processes for
the growth of broadband access. Calculation of best
practice (INP) boundaries identifier is defined as the
sum of average score for all countries and weighting co-
efficients.

The country with score higher or equal than INP is
the country with the best practices for implementing
broadband into life.

INP = AVERAGE VALUE (S1, ...., Sn) +
+ sum of weight. 2)

Calculation of good practice (IDP) identifier is de-
fined as the sum of average score for all countries and

hereby weighting coefficients A and D must be bigger
than average value of them.

IDP >= AVERAGE VALUE (S1, ..., Sn)
and hereby
A(i) > AVERAGE (A), D(i) > AVERAGE (D) (3)

To convert statistical values for the number’s
range 1 to 10 we use this equation.

NUMBER_RANGE = STAT VALUE x
x (max. NUMBER_VALUE / max STAT VALUE) (4)

The number of criteria and their quantification was
done with regard to the most objective evaluation of
implemented procedures. Results are shown on fig. 2.

Analysis of results

Analysis of the results is dedicated to the descrip-
tion of activities and processes, which significantly sup-
port the growth of in broadband accesses. These activi-
ties include:

Improving user skills in ICT [12].

User skills are represented by individual capabili-
ties for the effective administration of ICT systems and
devices. ICT users apply systems as tools in support of
their own work. User skills cover the use of common
software tools and tools supporting business functions
within industry. Improving user skills is done by online
IT introductory learning courses were made freely
available for adults, including the unemployed, the low
paid, the disabled, single parents and wife on maternity
leave. Besides that, some countries have provided com-
puter’s literatures and training courses for primary or
secondary schools.
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Criteria Score Resuilt
Country A B C D E F G H
UnitedKingdom | 7,24 7,66 9,31 32 954 10 3,59 9,18 75,96 Best strateges
Korea 4,15 860 9,02 1,45 7,89 8 6,72 8,80 7449 Best strateges
Sweden 3,62 860 9,39 1,20 10,00 6 4,06 9,77 74,02 Best strateges
Denmark 3,65 10,00 9,82 2,06 7,88 6 2,03 10,00 72,59 Best strateges
Netherlands 3,81 962 9,9% 397 543 7 297 9,74 7041
Japan 2,78 634 8,63 1,49 9,59 10 219 8,67 70,22
USA 6,27 6H 8,65 2,07 6,42 10 3,59 9,70 069,61
Norway 9,66 927 10,00 1,2 5,72 6 3,59 9,72 69,30
France 9,03 7,53 7,90 590 8,21 9 250 8,90 68,56 | Goodstrateges
Finland 0,00 825 9,67 1,8 9,55 3 4,38 9,36 68,25
Canada 4,78 7,80 8,37 1,3 6,40 8 3,75 9,39 67,58
Australia 6,67 683 9,29 2% 5,20 8 4,84 9,53 66,52
Belgium 6,14 7,55 7,85 3,74 7,37 6 3,13 8,69 63,11
Gemany 9,55 7,37 7,83 1,9 6,06 8 1,88 8,85 62,72
Span 7,51 559 824 6,45 6,06 8 4,69 8,16 61,56
Ireland 7,74 544 7,85 390 6,65 5 6,88 8,84 6047
Italy 5,14 516 5,85 1,81 9,35 9 1,09 7,99 5,70
New Zealand 9,90 589 9,30 4% 6,12 4 422 9,26 59,00
Austria 541 581 7% 24 6,30 5 3,59 9,04 57,66
Greece 9,97 363 5,36 5,88 9,72 6 6,25 7,14 55,83
Hungary 7,85 452 6,48 10,00 8,07 4 5,00 6,81 52,06
Czech Republic 6,82 462 571 5% 5,55 4 7,03 7,28 50,08
Poland 4,80 282 6,07 9,19 5,88 6 7,03 6,54 4941
Portugal 444 430 4,85 1,17 6,34 6 1,25 7,73 4724
Slovak Republic | 10,00 309 6,45 5,45 3,71 3 10,00 6,79 46,10

Fig. 2. Results of compared strategies

Increase internet penetration rates.

Increase internet penetration is associated with
coverage of broadband access in rural areas, schools,
hospitals and public centers. Low population density in
rural areas causes high costs and low profits and pre-
vents most providers away from doing business there.
Development of Internet penetration in these areas is
only possible by the joint financing of ICT infrastruc-
ture projects, respectively with government support.

Tax relief.

Tax relief is an important tool for increasing inter-
est of using information and communication technology
in generally, which can be applied in two ways. One is
the tax scheme for employees. This can be represented
by relief of a few percent from the provision of ICT ser-
vices and from purchase of information and communi-
cation technologies, hardware devices and software ap-
plications. Also, on the other side, employers could pre-
pare offer of ICT benefits for staff which they can used
at home (computers, notebooks, video cameras, etc...)
Then employers would apply the tax depreciation.

Development of broadband services.

Many countries aim at the development of broad-
band services for supporting e-services (e-government,
e-health, e-business, e-commerce, e-ctc..). In addition to
these, a group of such services include distance learn-

ing, telemedicine programs and local community ser-
vices operating in the region.

Changing regulating/regulation frameworks.

Almost all countries include regulation measures
in their broadband strategies, which corresponding with
principles of that the telecommunications sector shall be
regulated, among other things, to promote and encour-
age the objective of fair competition in all fields.

Digital content development.

Preparation and creation of compelling digital con-
tent is an important part of developing a broadband
strategy in all countries. At present we are witnessing a
massive spread of digital content in P2P and social net-
works. Even from this perspective, the creation of qual-
ity multimedia content becomes crucial for the further
development of broadband services.

Synergies promote between the private and public
sector.

Mutual synergy between industry and the public
sector is important not only in relation to the mutual de-
velopment of both communities, but also in connection
with the development of ICT services that are essential
to the development economy of country. The key can be
cooperation between research institutes and enterprises
of the sector in order to develop the necessary infra-
structure and resources.
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Improvement of broadband access / services.

The idea of increasing the development of broad-
band access or services is mainly based on the means of
extending access to information and communication
technologies (ICTs) in unserved communities, espe-
cially in rural areas or closed.

Funding of research projects focused on ICT.

Funding research and innovative projects in the
area of broadband is an important part of promoting the
development of broadband services. Thanks to such ac-
tivities can also improve quality of services or bring
broadband services to rural areas.

Conclusions

This paper is aimed at the description of a method-
ology for evaluate procedures selected group of coun-
tries for broadband growth. Applying the methodology
we have shown that countries which include United
Kingdom, Korea, Sweden and Denmark thanks to the
strategy are rated as the country with the best potential
for growth in broadband penetration. Their broadband
strategies can be used for inspiration to others.

Activities and processes, which significantly sup-
port the growth of broadband accesses and penetration
are focused on improving user skills in ICT, increase
internet penetration rates, tax relief, coverage of broad-
band access in remote areas, development of broadband
services, changing regulating/regulation frameworks,
digital content development, synergies promote between
the private and public sector, improvement of broad-
band access / services and funding of research projects
focused on ICT.
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IMPOEKT METOJOJIOTY CPABHEHUSI COCTOSIHUSI UT-UH®PACTPYKTYPBI
B PA3BHUTBIX CTPAHAX HA OCHOBE AHAJIM3A
TEKYIAX TEHAEHINI

B. Mapmuuuuak

CrpemuTeNnbHOE pa3BUTHE MH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, MOAJIEP)KUBAEMOE HCCIIe-
JIOBAaHHUSIMHU B 00JIACTH ONTHKH, PUBEJIO K MOSBJICHUIO JIOCTATOYHOMN MOJIOCHI MPOITYCKAHUS JJIsl HOBBIX ITMPOKOIIO-
JIOCHBIX CEPBHUCOB U NMpHiIokeHUH. I1IMpoKonosocHBIH JOCTYI M CEPBUCHI HA CETOAHAIIHUN AeHb BUAATCSA OJMHAKO-
BO B2)XHBIMU JUTS Pa3BUTHsI OM3HECA U OOLIMX MEPCIEKTUB CTpaHbl. biaronapst atomy, IHTEpHET SIBIIsSieTCS] HE TOJb-
KO CEPBHCOM, HO H TUIATPOPMOH, KOTOpast UMeeT 3HAYNTENLHBII YPOBEHb BIUSHUS Ha Bce cepbl odmecTBa. MHTe-
pec norpebuTenell chOKyCHpPOBaH Ha KOHKPETHBIX MYJIbTUMEIUUHBIX CEPBUCAX C IPHUBJICKATEILHBIM KOHTEHTOM,
KOTOpBIH, OJTHAKO, MPEABSIBISAET Pa3InuHble TPEOOBAHMUS K IIOJIOCE MPOIYCKaHUs. DTH cepBUCHI BKitodatoT [PTV,
BMeECTE€ C MHHOBAIIMOHHBIMH TEIEBU3NOHHBIMU CEPBHUCAMH, CEPBHCAMH BUICOKOH(EPEHINH, BUPTYaIbHbIE pa3Bie-
YeHHs OH-JIaHH, CepBUCAMHU 3/IpaBOOXPAaHEHUs ¥ HOBBIE TPEXMEpHBIE BeO-CepBHCHL. BHenpeHne pe3yabTaToB Ucciie-
JIOBaHUM M Pa3pabOTOK B 00NACTH HMIMPOKONOIOCHOTO JOCTYyIAa B cTpaHax OpraHW3aluH MO SKOHOMHYECKOMY CO-
TpynHudecTBy U pazButuio (OOCP) pa3HsATCs HECMOTpPS HAa UHBIE OXKHIaHUS. AHAIIU3 MIAroB 110 BHEAPEHUIO IIUPO-
KOMOJIOCHOTO JOCTYIa B CTpaHax C OYEHb BHICOKUM YPOBHEM €ro MPOHMKHOBEHHUS IA€T BO3MOXKHOCTb JPYIMM
CTpaHaM HCIIOIb30BaTh COOTBETCTBYIOIIME HOY-Xay UL HX COOCTBEHHOI'O POCTa C Y4€TOM MX CHEUU(PHYECKUX PHI-
HOYHBIX YCJIOBHH.

Karouessie ciioBa: MHGOPMAaIOHHBIE 1 KOMM YHUKAIIMOHHbBIE TEXHOJIOTUH, ITUPOKOIIOIOCHBIE CEpBHCH, VH-
TEpHET

HPOEKT METOJ0JIOTTi HOPIBHSIHHS CTAHY IT-IHOPACTPYKTYPU
Y PO3BUHYTHUX KPATHAX HIJIIXOM AHAJI3Y
MOTOYHUX TEHIEHIIIA

B. Mapmuwax

CrpiMKHi po3BUTOK 1H(QOPMALIHHNX | KOMYHIKaIIHHUX TEXHOIOTIH, MATPUMYBaHUH TOCHIPKEHHSIMHE B TaTy3i
OIITHKH, IPU3BENO A0 MOSBU JAOCTATHHOI CMYTH HPOITYIIEHHS JJsl HOBUX LIMPOKOCMYIOBUX CEpBICIB 1 JOJATKIB.
IrpoKocMyroBUid JOCTYII i CEpBICH Ha CHOTOJHINIHIN AeHb 0a4aThCsl OJJHAKOBO BAXKJIMBUMH JUIsl PO3BUTKY Oi3HECY
W 3arajbHUX TEPCHEKTUB KpaiHW. 3aBIsSKU 1IbOMY, [HTEpHET € He TLIbKU cepBicoM, ane i miuatdopMoro, sika Mae
3HAYHUI piBEHb BIUIMBY Ha BCi cepu cycrinbeTa. IHTEpec crnoxuBaviB, CPOKYCOBaHHN HAa KOHKPETHUX MYJBbTH-
MeNIiHHMX cepBicax i3 MpUBaOIMBUMHU KOHTEHTOM, SIKMH, OJTHAK, BUCYBA€ Pi3HI BUMOTH JI0 CMYTH npomymenHs. i
cepBicu BkItouatoTh [IPTV, pa3om 3 iHHOBaIifHUMY TeJNeBi3ifHUMH cepBicaMH, cepBicaMu BiIeOKOH(EpeHIIi, Bip-
TyaJbHi OH-JIAiH PO3Baru, cepBiCH OXOPOHU 310pOB'S i HOBI TPUBUMIpHI BeO-cepBicH. BripoBaKeHHS pe3yabTaTiB
JIOCTIIKEHD 1 pO3pPO00K Y Taay3i IMUPOKOCMYTOBOI'0 JOCTYIY B KpaiHax OpraHizarlii 3 €eKOHOMIYHOT'O CIiBPOOITHU-
urBa ta po3BuTKy (OECP) Biipi3HAIOThCS HE3BAXKAIOUM HA OWiIKYBaHHS. AHai3 KPOKIB 3 BIIPOBAKEHHS IIMPOKOC-
MYT'OBOT'O JIOCTYITY B KpaiHax 3 JIy)Ke BHCOKHM PiBHEM HOTro MPOHMKHEHHS A€ MOXJIMBICTh IHIIMM KpaiHaM BHKO-
PHUCTOBYBATH BiJIIOBiIHI HOY-Xay AJIs IXHE BJIACHOTO 3POCTaHHS 13 ypaXyBaHHSM X CrelM(iYHUX PUHKOBUX YMOB.

Karou4ogi ciioBa: inpopmariiiiHi Ta KOMyHiKalliiiHi TEXHOJIOT'11, HIMPOKOCMYTOBI cepBicu, [HTepHeT
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