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ESTIMATION OF QUALITY OF INTERNET ACCESS SERVICES IN UKRAINE

A leading role in the grant of information to the users is occupied by a global network - Internet, based on IP
protocol. The attempt of estimation of quality of Internet services in Ukraine is carried, and also the tasks of re-
searches that will show out our country into deserving place in rating of leading countries of the world on Internet
services are set. The solution of these problems will allow the Ukrainian segment of Internet to occupy a leading
provision in all rating, and national IT industry will become like that magic stick that will revive all our economy.
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Introduction

Rapid development of science and technique, suc-
cesses in information technologies, openness of borders,
between the states and people resulted in all greater
globalization. In these terms success of any country, as
well as separately any man depends on availability,
timeliness, plenitude and rightness of necessary infor-
mation. Thus it should be noted that formal this rule is
not newly - a man that owned greater information at all
times was let in on the ground as compared to all other.
Changed, and more correct to say added, only methods
of collection, storage and information transfer.

Obviously, that a leading role in the grant of in-
formation to the users is occupied by a global network -
Internet, based on IP protocol. Thus most dynamic is a
segment mobile the Internet.

Statement of the problem
and its solution

It is known that IP protocol corresponds to the
third level of OSI model [1] with the performance of
basic objective are routing and transmissions of IP
packages. We will conduct a clear border between
"Internet services" and by "services base on Internet".

Internet services we will name the transmission of
packages by mean or through the Internet, here clients
are levels from fourth and higher of OSI model.

By services base on Internet we will count services
that get to eventual application. Thus any services base on
Internet is formed from a set of protocols of levels from
fourth till the seventh of OSI model and has two interfaces:
one with eventual application, second with an Internet net-
work. Generally known, that an Internet does not have
single administrator and single compatible basis (base) it is
possible to name the first two levels of OSI model that.

Quality of Internet services it is possible in the first
approaching to estimate on by large-sized global criteria:

a) index of availability, that will be formed coming
from potential (zone of coverage) and real (amount of
users) penetration;

b) minimum, middle and peak values access to the
Internet speed, that will be formed coming from the
potentially attainable (theoretical features of concrete
technology of access and communication of data) and
really attainable (practical realization is in the concrete
terms of surroundings) values of the got results.

Structure and dynamics of Internet
market in Ukraine

On the state on the end of September, 2015 from
data of Government service of statistics of Ukraine [2]
volume of profits from the grant of access to the Inter-
net, IP-telephony and mobile communication is almost
73% from all telecom and mail services profits.

As be obvious from a Table 1, during five last
years the total volume of profits grows insignificantly. It
is expedient to analyze the dynamics of separate con-
stituents.

A stake of mobile telephony is dominant (60,3%),
although during this period diminished from 61,7% to
60,3%, that talks both about a market saturation and
about absence of fresh drivers of height in the condi-
tions of the present crisis phenomena.

The stake of IP-telephony diminished headily from
0,3% to 0,04%. It is possible to explain by, that IP-
telephony as independent service stops to exist, it be-
comes technological component part of other complex
services or dissolves in other services, for example in
Internet access both mobile and fixed.

Most interesting is a dynamics of Internet access
raise: the stake of Internet access increases on 1% annu-
ally. As be obvious from a Table 1, this service com-
pensates falling of profits both from IP-telephony and
from the being sated market of mobile communication.

The analysis of official statistical data allows to do
next conclusions:

a) raise of profits from the Internet access for the
last five years, even in the conditions of the crisis phe-
nomena, increased on 9,3%, while indexes on industry
increased only on 4,2%, and an economy showed a
negative dynamics on the whole;
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Table 1
Structure of earnings from mail and communication services in Ukraine
Prof. all, Internet access IP-telephon Mobile
Year | il hen | mill, hen % T T 7 Total %
2015 41377 5193 12,5 16,9 0,04 249573 60,3 72,9
2014 52434 6190 11,8 92,6 0,2 31566,3 60,2 72,2
2013 52492 5697 10,9 136,3 0,3 31405,8 59,8 70,9
2012 52271 5402 10,3 135,8 0,3 315352 60,3 70,9
2011 50281 4749 9,4 161,2 0,3 31027,9 61,7 71,5

0) if the dynamics of receipt of profits from com-
munication services will be saved, in what it is possible
to express a confidence, then in the nearest 3-5 years the
locomotive of increase of profits from the connection
services there will be Internet access services.

Features of development of Internet
services in Ukraine

For the estimation of current status, potential and
ways of development of Internet network in Ukraine we
will analyze the most known rating.

According to data of Internet Live Stats [3] for
2014 Ukraine is on 32 places on the amount of users.
An annual increment was 9% while a mean value in the
whole World was 6,6%, that talks that Internet in
Ukraine develops passing ahead rates.

A maximal height is observed in developing coun-

tries (Burundi, Eritrea for 17%), and minimum in Swe-
den, Iceland for 1%.

A rise in the United States of America, the mother-
land the Internet, is 7%.

A part of Internet Live Stats rating is driven in Ta-
ble 2.

From the Table 2 evidently, that the Ukrainian
segment of Internet develops quickly enough, limit of
satiation yet far.

Thus, if to notice that even in the USA and South
Korea, where penetration (relation of Internet users
from the general population of country) makes about
90%, ready a rise makes about 7-8%, that can be done
conclusion, that in the near future satiations in Ukraine
is not expected and it will be necessary to decide many
tasks and problems, related to the height and develop-
ment the Internet in Ukraine.

Table 2
Internet users by country (2014)

1 Year Total Country Penetration (% of

Rank Country Internet Users Growth % Population Pop. with Internet)
1 China 641601070 4% 1393783836 46,03%
2 United States 279834232 7% 322583006 86,75%
12 South Korea 45314248 8% 49512026 91,52%
32 UKraine 16849008 9% 44941303 37,49%
47 Sweden 8581261 1% 9631261 89.10%
60 | Hong Kong SAR 5751357 9% 7259569 79.22%
95 Lithuania 2113393 2% 3008287 70,25%
135 Iceland 321475 1% 333135 96,50%
159 Burundi 146219 17% 10482752 1,39%
173 Eritrea 59784 17% 6536176 0.91%
— Nlue — e —— 47’2%
- MUP 2817874294 6,6% 7096625556 39,71%

Comparative estimation
of connection speed to Internet

Another known way of estimation of rating of
Internet quality, used by the Akamai Technologies
company, there is Internet access speed [4]. In the report
of State of the Internet it is talked for the first quarter of
2014, that middle Internet access speed (under middle

Internet access speed will understood meddle value of
great number of the individual independent measuring
produced during the investigated period by plenty of
end user in the direction of different test servers in by
the help of WEB-application like Speedtest [5] and
grouped on directions) in the world is 3,9 Mbps, that on
1,8% more as compared to the result of previous quarter
and on 24% more than by a year before (Table 3).
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The first five countries with the most rapid Internet

looked like the following: South Korea (68,5 Mbps), Average and average peek

Hong Kong (66,0 Mbps), Singapore (57,7 Mbps), Israel
(57,6 Mbps) and Japan (Mbps). Estonia, Russia,

connection speeds, broadband (>4 mbps)
connectivity for mobile connections by country/region

Ukraine, Armel.lia, Kazakhstan and Georgia, occupied Country/Region Ql 14 QI 14 Peak | % above
in the world rating 31, 35, 36, 54, 57 and 58 places ac- Avg. Mbps Mbps 4 Mbps
cordingly. Kyrgyzstan, Tajikistan and Belarus, a bit fell AFRICA
behind, appearing on 71, 74 and 75 places. Egypt 2 11,6 2,5%
It is also possible to mark the active height of the Morocco _ 1.8 14,6 l’le’
so-called high broadband (>10 Mbps) Internet access in South Africa L7 6 4,8%
the with values from 10 Mbps and higher (Table 4). - ASIA
. . . China 4.8 12,2 57%
Penetration of high broadband in the world overcame a Hong Kong 4.9 23.4 2%
bord.er in 20% general stake of all connections, showing India 1.3 8.7 2.7%
a height at the level of?,4 %. . . . . Indonesia B 10.8 3.5%
In speed connections of mobile devices (including Tran ) 5 3.9%
Wi-Fi) (Table 5) leadership in the world market belongs Japan 5.7 473 61%
to South Korea. A middle index in country is estimated Kazakhstan 2 7,8 1,7%
by experts in 14,7 Mbps. Kuwait 3,5 33,1 17%
It is should especially mark pleasant fact, that ac- Malaysia 2,3 19,8 7,6%
cording to the results in Europe Ukraine (Table 5) leads Pakistan 1,5 14,7 2,8%
on the index of the highest middle speed of mobile con- Singapore 3,6 23,2 19%
nection (networks of the second and third generation, South Korea 14,7 41,3 78%
Wi-Fi) - 7,3 Mbps. Middle peak speed of mobile con- | Sri Lanka 2,3 23,7 3,6%
nection in Ukraine is 28,4 Mbps. In addition, in Ukraine Taiwan 3.4 27,8 13%
the stake of >4 Mbps connections is 89%% of all con- Tbailand 2 35,1 4,6%
nections - again the highest index in Europe. Vietnam L1 6,5 0,1%
EUROPE
. . Table3 Paystria 6,1 32,2 63%
Average connection speed by country/region (first ten) Belgium 32 9.2 17%
QI 14 Avg. | QoQ | YoY Croatia 2,2 9.1 1,8%
Rank|Country/Region| ™ Mups — | Change | Change | [Czech Republic | 4.9 18.6 58%
- |Global 3,9 1,8% 24% Denmark 7 30,4 84%,
1 [South Korea 23,6 8% 145% France 5,9 34 66%
2 |Japan 14,6 12% 29% Germany 2,9 14,8 11%
3 |Hong Kong 13,3 8,5% 24% Hungary 2.9 16,6 10%
4 |Switzerland 12,7 5,8% 26% Ireland 5,1 27,6 40%
5 |Netherlands 12,4 0,3% 28% Italy 4.6 36,6 47%,
6 |Latvia 12 15% | 26% Lithuania 3.4 244 20%
7 |Sweden 11,6 6,6% 30% Moldova 3,8 17,9 26%
8 |Czech Republic 11,2 -1,9% 24% Netherlands 3,3 16 17%
9 |Finland 10,7 18% 37% Norway 43 17,9 36%
10 |(Ireland 10,7 4,3% 47% Poland 3,9 24,7 359,
Romania 3,2 24,5 13%
Table 4 ["Russia 6,1 35,1 63%
High broadband (>10 mbps) connectivity (first ten) Slovakia 7 37 1%
. % above QoQ YoY Slovenia 3,5 13,9 26%
Rank|Country/Region 10 Mbps | Change | Change Spain 4.8 273 46%
- |Global 21% 9,4% 65% Sweden 6,6 34,3 81%
1 |South Korea 77% 8,2% 146% Turkey 2,7 21,1 5,3%
2 |Japan 54% 11% 32% Ukraine 7,3 28,4 89%
3 |Hong Kong 45% 7,3% 49% United Kingdom 5,6 34,6 53%
4 |Switzerland 44% -3% 52% NORTH AMERICA
5 |Netherlands 43% 14% 30% Canada 6,3 21,5 60%
6 |Latvia 37% 15% 26% El Salvador 2,3 12,8 3,4%
7 |Sweden 36% 10% 62% United States 5,5 15,1 33%
8 |Czech Republic| 35% 7,6% 81% OCEANIA
9 |Finland 35% -0,5% 73% Australia 4,6 14,2 40%
10 |Ireland 34% -9,3% 54% New Zealand 3 14,3 25,0%
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End of table 5
SOUTH AMERICA
Argentina 1 6,6 1,6%
Bolivia 1,2 7,1 0,1%
Brazil 1,2 9,3 0,4%
Chile 1,4 11,2 1,4%
Colombia 1,7 9,1 0,2%
Paraguay 1,4 8,5 0,1%
Uruguay 1,6 11,1 3,2%
Venezuela 43 19,9 69%

High evaluation indexes on access speed and the
subzero indexes of penetration can be explained by
that at the construction of new networks for Internet
access the newest technologies are used in Ukraine,
and part of out-of-date or low-speed technologies is
extremely insignificant.

In addition in the conditions of the crisis phe-
nomena as a rule choice done: a) on highly profitable
projects; b) on the real effective demand; c) on with-
holding of existent clients, that together results in that
speeds of tariff plans grow, profits fall, networks do
not develop in breadth (expansion in regions).

Thus, looking on the quite good results of level of
development the Internet in Ukraine, we should con-
sider necessary to distinguish the chain of problems:

a) digital divide of territories;

b) unbalanced of capital investments;

¢) unfair competition or her complete absence.

The solution of these problems will allow the
Ukrainian segment of Internet to occupy a leading pro-
vision in all rating, and national IT industry will be-
come like that magic stick that will revive all our
economy.

Conclusion

1. The market of Internet access in Ukraine
(9,3%) grows quicker, than other communication ser-
vices (4,2%), but yet it far to prevailing (12,5%).

Mobile communication (exactly due to the mobile
Internet that in official statistics in any way is not dis-
tinguished) continues (60,3%) to lead.

2. In spite of sure height there is the Internet of
audience in Ukraine (9%), passing ahead a middle
World index (6,6%), penetration remains very poor
(37,49%), that can be explained by the large uneven-
ness of both development of territories (cities/village)
and level of real solvency of corresponding population.

3. According to rating of Internet access speed,
Ukraine occupies 36 place in a general rank-list among
the countries of the World and first in Europe on speed
of mobile Internet, that can be considered an unex-
pected surprise creating the real pre-conditions for the
achievement of the high world rating of Internet ser-
vices of our country.
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Haoitiuna 0o peoxonecii 1.12.2016

Penenzent: 1-p TexH. Hayk, npod. A.l. Cemenko, [lepxaBHuit
YHiBepcHUTeT TesieKoMyHikauii, Kuis.

OLIHKA 9KOCTI HAOAHHSA NOCNYrr MEPEXI IHTEPHET B YKPAIHI
0O.JI. HepamkiBchkuii

Bce 6inviu nposiony pone y nadauni inghopmayii kopucmyeauam 3aimae 2nobanvha mepesica - Inmepnem, sixa bazyemocs
Ha ocroesi npomoxony IP. Y cmammi euxonano cnpoba oyinku saxicme Inmepuem nocnye 6 Yxpaini, a maxoowc éxazani npooniemu
MAUOYMHIX 00CNIONHCEHb, NPOBEOCHHS AKUX 6UBCOYMb HAWY KPAIHY HA 2i0He Micye 6 pelmun2ax npoeioHUx Kpain ceimy no no-
cayeax mepeyici Inmepnem. Bupiwenns 6xazanux npooiem 003601umb YKPAIHCOLKOMY ceemenmy mepedci Inmepuemy ne minoku
3QUHAMU TIOUPYIOYe NOAOANCEHHs Y 6CIX pelimuneax, a u nepemeopumu nayionanviy IT indycmpilo ¢ my uapieny nanuuxy, saxa
02ICUBUMb 6CIO HAULY EKOHOMIKY.

Knrouogi cnosa: lnmepnem, docmyn, sikicmo nocnye, petimune.

OLEHKA KAHECTBA NPEOOCTABNEHUA YCNYI CETU UHTEPHET B YKPAUHE
A.JI. HepamkoBckuit

Bce 6onee seoywyro ponv 6 npedocmasienuu ungopmayuu norb3oeamenam sanumaem 2io0banvras cemo - Unmepnem, xo-
mopas basupyemcs na ocnoge npomokona IP. B cmamve sbinonnena nonvimia oyenku kavecmea Mumepnuem ycnye ¢ Yxpaune, a
makoice ykasamol npoonemvt 0YOyWux uccieo08anull, npoeeoeHuUe KOmopbix 6bl6eoym HAuly Cmpany Ha OOCHOUHOE Mecmo 6
petimuneax e0yuux Cmpan mupa no ycayeam cemu Humepnem. Peuienue ykazanHblx npo6iem no3601UM YKPAUHCKOMY Ce2MeH-
my cemu Hnmephema He MOAbKO 3aHAMb AUOUPYIOUiee NOTOICEHUE 60 6CeX PEUMUH2AX, HO U Npespamums HayuoHaiohyio UT
UHOYCIPUIO 8 MY GONULEOHVIO NATIOYKY, KOMOPASL OXCUBUM ECIO HAULY IKOHOMUKY.

Knrouesvie cnosa: Hnmepnem, docniyn, kawecmeo yciye, peimune.
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