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The article is devoted to the study of the sector of information and communication technologies in the Eastern partnership countries and to the study
of factors that affect its development.

Purpose of article — analysis of the main indicators of the information and communication technologies sector in the Eastern partnership countries
and global trends, identification of problems and prospects for development.

Material and methods. The material for the research was the statistical data of the Eastern Partnership countries, publications of specialists
in periodicals. The study is also based on the desk research, requests for information and stakeholder information analysis. To carry out the analysis
and obtain conclusions and generalizations, the following methods were used: statistical, comparison, analysis and synthesis.

Findings and their discussion. Analysis of the study showed that overall Information and Communication Technologies sector volumes and trends
of the Eastern partnership countries are evaluated in different reports. Armenia, Ukraine and Belarus measure key Information and Communication
Technologies industry indicators regularly, other country reports are also available through Government, consultancy or donor supported projects
data. National Statistics Offices have updated the older methodology and harmonized Information and Communication Technologies sector industries
definitions to European NACE rev.2 classifications that makes data comparison possible and valid. Other ad-hoc reports methodology varies but allows
for the higher level trends comparison. IT services and Software sectors are much larger in US and Europe markets, and telecommunications is largest
in Asia. The projected further growth in IT services and Software continues to create favorable conditions for developing respective goods and services
in Central And Eastern Europe and Eastern partnership countries.

Conclusion. The study showed that integration to global value chains of IT economy is the essential task of national, regional or local IT industries.
IT services and Software could contain the greatest potential for development in emerging markets, including Eastern partnership region.

Developing markets might need additional time to adopt some of the new technologies. The businesses and government in the new emerging
markets already start to focus on rapid adoption of new technologies. Thus, Local governments engagement with new technologies could already include
“‘aggressive” smart city initiatives and integrating Information and Communication Technologies with “economic planning”. All growth in considered
“traditional” IT technology spending will be driven by just four platforms: cloud, mobile, social and data/analytics. At the same time, these growing
traditional technologies leverage deployment of the new emerging technologies.

Key words: Information and Communication Technologies, Eastern Partnership countries, IT industry, IT technology, economic development, local
governments, traditional technologies.

UccnegoBanne IT-cekropa
cTpaH BocTouHOro mapTHepcraa

Cosernnkosa O.II.
Yupesxcoenue 06pa3osarus «Bumebckuti 2ocyoapcmeenHblli mexHom0uueckKuti yHusepcumem»

Cmames nocssiWieHd UCCc/1e008dHUI0 CeKMOopd UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX mexHo/102uli 8 cmpaHax BocmouHozo napmuepcmed u usyye-
HUK PaKmopos, 8/1UAWUX HA e20 pazsumue.

Liesb cmameu — aHanu3 OCHOBHbLIX NoKazameseli cekKmopd UHHOPMAUUOHHO-KOMMYHUKAUUOHHBIX mexHo/102uli 8 cmpaHax BocmoyHozo napmHep-
cmea.u 27106a/1bHbIX meHOeHyul, 8blss/eHUe NPob/em U nepcnekmus pasgumus.

Mamepuan u memodsl. Mamepudaiom 045 U3y4eHUS NOCAYHUAU cmamucmuyeckue OdHHble CmpdH BocmouyHozo napmHepcmed, nybaukauyuu
cneyuaaucmos 8 nepuodu4eckux UsddHusx. Kpome mozo, ucno/1b3o8aiucs KaAbuHemMHoe Ucc/1ed08aHuUe, 3aNPOCbl HAd UHHOPMAUUIO U dHA/U3 UHPOPMA-
YUU 3dUHMEPECOBAHHbIX CMOPOH. /15 NposedeHUs aHA/AU3d U No/y4eHus 8bi80008 U 0606weHuUli npumeHs/IuC cedyowue Memodsl: cmamucmuve-
ckull, cpasHeHuUe, dHA/NU3 U CUHMe3.

Pe3ysemamel u ux o6¢cymndeHue. MccaedosaHue nokazaso, Ymo obujue 06vembl U meHOeHUUU cekmopa UHPOPMAUUOHHO-KOMMYHUKAUUOHHbIX mex-
Ho/02ull 8 cMpaHax Bocmo4Ho20 napmHepcmad oueHUBamcs 8 pasHeix omyemax. ApMeHus, YKpauHd u besapyce pezy/sspHo Usmepaiom K/w4vessie no-
Kasame/u ompac/iu UHGOPMAYUOHHO-KOMMYHUKAUUOHHbLIX MexHO/102ull, omyems! no dpy2um cmpaHam makce 00CmMynHbl Ha OCHOBe OdHHBIX NPOEKMO8
npasume/ibcmad, KOHCY/IbMAHMOB Uau OOHOPO8. HayuoHd/1bHble cCmamucmuyeckue ynpds/sneHus 06Hosu/u 60/1ee cmapyto Memod0/102Ut0 U C02/1dco8d-
/U onpedesieHus ompdcaeli ceKmopd UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX mexHo/102uli ¢ esponelickumu kadaccudukayusmu NACE rev.2, ymo desaem
cpasHeHue OaHHbIX BO3MOMCHBIM U 060CHOBAHHBLIM. Memodo/102us Opy2uXx cneyud/bHbIX OMYemos 8apbupyemcs, HO N0380/9em CpasHUBAMb MeHOEeH-
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yuu 6os1ee 8bICOKO20 yposHA. Cekmopa IT-ycayz u Npo2pamMmHO20 obecneyeHus HAMHO20 60o/be Ha puiHKax CLUA u Egponel, a mesekomMmyHUKayuu se-
sromcesa KpynHeliwumu 8 Asuu. llpozHosupyembiti dasnbHeliwuli pocm 8 cdepe IT-ycayz u NpozpamMmHoz0 obecneveHus Npodo/xcaem co3dasams 6/1a20-
NpusmHele yc108us 018 pa3gumus CO0Msemcmsyowux mosapos U yc/yz 8 cmpaHax LleHmpasbHo-Bocmouroli Esponbl u BocmoyHoz0 napmHepcmea.

3aktoyeHue. MccedosaHue 8bifBU/IO, YMO UHMe2payus 8 2106d/1bHble Uenoyku co30dHuUs cmoumocmu IT-3KOHOMUKU sea1semcs saxcHeliwel 3a-
Oayell HAYUOHA/BbHBIX, PE2UOHA/IbHBIX UU MecmHbIx IT-ompacsed. IT-ycnyau u npozpamMmHoe obecneyeHue Moym cooepicams Haubobwuli nomeHyuan
0/18 passumus Ha pbIHKAX, 8K/H0YAs pe2uoH BocmouHoz20 napmHepcmsa.

Passusarowumcs pelHkam moxcem nompeb6os8ambcs 00NO/HUMeE/bHOE 8peMs 0/19 BHEOPEHUS HEKOMOPbIX HOBbIX MexHO/102ull. BusHec.u npagumes-
CMB0 HA HOBbIX PA3BUBAIOULUXCA PIHKAX Y)E HAYUHAIOM OpUeHMUPO8AMbCS Ha bbicmpoe 8HedpeHUe HoBbiX mexHoa02ull. Takum 06pdsom, yyacmue
MECMHbIX OP2dHO8 8/1ACMU 8 HOBbIX MEXHO/I02UNX YHEe MOWEM BK/HUYAMb «a2pPeccUsHbIe» UHULUAMUBHI yMHO20 20p00d U UHMezpayuto UHdopmayu-
OHHO-KOMMYHUKAUUOHHbIX MexH0/102ull ¢ «<9KOHOMUYECKUM N/IdHUpOBaHUem». Becb pocm pacxodoe Ha «mpaduyuoHHbie» UT-mexHosozuu 6ydem o6-
yC/108/1€H 8Ce20 YembIpbMa nnam@opmamu: 061a4Hol, Mobu/bHOU, coyuanbHOU U OaHHble / aHarumuka. B mo xe epems amu pacmyujue mpaouyuoHHble

mexHO/102UU ycuausaom gHedpeHuUe HOBbIX MexHO/102ull.

Kntouesvie c108a: UHPOPMayUOHHBIE U KOMMYHUKAUUOHHbIE MEXHO/102Ul, CmpaHbl BocmouHo20 napmHepcmad, IT-uHdycmpus, IT-mexHon02uu, 3Ko-
HOMUYECKOe pa3sumue, MeCmHble Op2aHbl 81cmMu, MpaodULyUOHHbIE MexXHO/102uu.

he development of the

Information and Communication

Technologies (ICT) sector in the
Eastern partnership countries (EaP countries) has been
influenced by multifaceted factors that usually could
not be limited to common denominators.

However, considering geographical proximity
and similar historical legacy, also ongoing joint
initiatives and programs fostering connections and
experience sharing, certain overall trends could be
pointed out. Some of these common characteristics
could be attributed to the mostly global nature
of the IT sector and necessity to address global
needs to ensure high-level of growth. That mainly
is considered relevant to software products and
services development, IT services outsourcing and
nurturing IT startup economy.

Noting that national governments are often
leading the efforts in ICT sector development, the
more sustainable growth is made possible through
private sector uptake that is also influenced by
the global trends. Certain regional and country
specific landscape has been' already established,
and the article shall make effort to take its snapshot
outlining opportunities forwilling local governments
to put forward more pro-active initiatives that could
leverage IT enabled economic development at the
local level.

The growth of the IT sector anditsinfluence on
the economies and societies during the last several
decades have been reflected in the emerged global
surveys. International organizations often teamed
up with universities and think-tanks have developed
indicator systems that provide a methodological
ground to comparing individual economies and
regions. With different focal points around IT,
innovation or competitiveness, these instruments
consolidate the data, opinion surveys and analysis
from different sources and thus could be considered
mostly reliable tools, especially in the medium term
historical perspective.

Regional surveys, targeting the subject of
the current article - Eastern Partnership Countries,

add more insights and common trends, that could
be found useful for developing common platforms,
sharing best practices and investing in cross-border
cooperation. The regional dimension is mostly
covered by the<EU Initiatives, and the reports
under Harmonisation of Digital Markets project is
the main source of comparative information and
benchmarking results against EU baselines.

National surveys often provide further details
that are relevant for the national policy makers
or businesses willing to invest in the IT economy.
With exception of national statistical yearbooks,
they lack coherence with other regional reports or
documents and methodological uniformity could
not be guaranteed. However, these reports could
provide more recent and relevant data, cases and
trends that are collected locally and seen through
the preference lenses of the report authors or
national stakeholders.

At the same time Regional and Global
survey results provide common methodology and
historical data that could help better understand the
tendencies and trends influencing the EaP countries
as a whole. Regional and Global surveys data could
also encourage national stakeholders to support
Local Governments by matching their initiatives
with infrastructure or human capital development
programs.

Not only reports and policies, but programs
like European initiatives of Smart solutions for Cities
and Local Governments aiming at promoting growth
hubs beyond capitals could also serve examples that
would support national growth and cohesion by
reducing regional inequalities in EaP countries.

The overall objective of the survey is to
conduct market analysis of the IT sector in the EaP
region.

Material and methods. The material for the
research was the statistical data of the Eastern
Partnership countries, publications of specialists
in periodicals. The study is also based on the desk
research, requests for information and stakeholder
information analysis.
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To carry out the analysis and obtain conclusions
and generalizations, the following methods were
used: statistical, comparison, analysis and synthesis.

Findings and their discussion. The worldwide IT
industry turnover is projected to reach 5 trillion USD
in 2019. United States is the largest tech market in the
world accounting for 31% of total, followed by Asia
with 26% and Europe with 19%. Central and Eastern
Europe Region accounts for 3%. Middle East and Africa
with 5%, Latin America 6% and Pacific with 7%.

The consolidated regional share of traditional
ICT sectors is presented in picture 1.

The figure shows that IT services and Software
sectors are much larger in US and Europe markets,
and Telecom is largest in Asia that could be partially
explained by large population of the continent and
almost universal mobile penetration. Hardware is
largest in Asia due to leading production capacity
of China and other countries. The projected further
growth in IT services and Software continues
to create favorable conditions for developing
respective goods and services in CEE and EaP
countries, delivered mainly through digital means.

The overall development trends analysis
presented by IDC gives the following distribution
of the global market between the five major IT
sector categories. On top of four known sub-sectors
of Hardware, Software, IT services and Telecom
-considered traditional ICT, the fifth diverse category
contain Emerging Technologies.

Current leading sector is Telecom, followed by
Hardware and Services, Software accounts for 10%
and Emerging Technologies — for 17% (picture 2).

These new emerging technologies are
predicted to drive a dramatic accelerationin industry
growth. Those include:

- Internet of Things loT;

- Robotics;

- AR/VR (Augmented and Virtual Reality);

- Al (Artificial Intelligence);

- 3D printing.

The global IT industry annual growth rate in
the period of 2009-2018 was in the stable range
between 3% to 5% and is predicted to be at 4% level
in 2019.

According to CompTIA Industry Outlook
predictions the Emerging Technologies could
account/to 50% of the overall IT sector revenue
growth in the period of 2017-2022, exceeding
2x-3x fold the GDP growth, with other ICT sectors
also growing on a slower rate, in line with the
projected GDP growth ((picture 3) [2].

According to CompTIA, international trade
remains a backbone of global technology market
and “many countries eagerly import and export
technology products and services from trade

partners, enjoying the benefits of consumption and
economic value creation”.

Thus integration to global value chains
of IT economy is the essential task of national,
regional or local IT industries. With Telecom markets
and Hardware being dependent on Global trends
and Multi-National Corporations, IT services and
Software could contain the greatest potential for
development in emerging markets, including EaP
region.

Developing markets might need additional
time to adopt some of the new. technologies.
At the same time the businesses and government
in the new emerging markets already start to focus
on rapid adoption of new technologies. Thus, Local
governments engagement with new technologies
could already include “aggressive smart city
initiatives and integrating ICT with economic
planning”.

The IDC predicts that all growth in considered
“traditional” AT technology spending will be driven
by just four platforms: cloud, mobile, social and big
data/analytics. At the same time, these growing
traditional technologies leverage deployment of the
new emerging technologies.

loT holds the largest share of 1 trillion current
market. of the emerging technologies — 85% in 2017,
distantly followed by Robotics with 14%, and AR/VR,
Robotics and Al only at 1-2% — but still generating
10 B'$ globally. Other growing technologies include
SaaS (Software as a Service), Big Data/Analytics,
Enterprise Social Software, New Generation Security.

EaP regions international trade data analysis
was performed based on the UN Comtrade database
consolidated data and its derivative ICT subgroups
provided by UNCTAD [3].

Considering the importance of tradable
IT services and products, the UNICTAD provides
consolidated data for ICT sector exports and imports
for individual countries, regions and country groups.

The chart below shows the volumes and
percentage of ICT goods and services in total trade
for EaP countries in five categories:

1. Computers and peripheral equipment.

2. Communication equipment.

3. Consumer electronic equipment.

4. Electronic components.

5. Miscellaneous.

It contains bilateral exports, imports,
re-exports and re-imports of information and
communication technology (ICT) goods aggregated
at the ICT goods category level (picture 4).

Ukraine is by far a regional leader in the
ICT goods production and trade volumes with
404 million $ in 2016, followed by Belarus with
205 million USD. Georgia is distant 3rd with
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15,2 million USD, and other countries volumes were
not exceeding 6 million USD.

At the same time, share of ICT goods
as percentage of total trade of EaP countries ranges
in a comparable, small interval, as seen from the
chart 5 below.

ICT sectors in individual EaP countries. Overall
ICT sector volumes and trends of the EaP countries
are evaluated in different reports. Armenia, Ukraine
and Belarus measure key ICT industry indicators
regularly, other country reports are also available
through Government, consultancy or donor
supported projects data. National Statistics Offices
have mostly updated the older methodology and
harmonized ICT sector industries definitions to
European NACE rev.2 classifications that makes data
comparison possible and valid. Other ad-hoc reports
methodology varies but allows for the higher level
trends comparison.

Armenian IT sector turnover is growing
steadily capitalizing on the constant growth
of companies and IT workforce. During the period
from 2010 through 2018, the ICT industry’s average
annual growth rate amounted to 25,6 percent.
In 2018 the total turnover of ICT sector reached
922,3 million USD from 765,2 million USD in 2017 [4].
About 800 companies operated in the sectorin 2018.
The number of IT workforce in 2018 was 19500, with
over 15200 among them- IT technical specialists, and
the rest-managing and business personnel.

In Azerbaijan IT sector is second . most
profitable and second largest recipient of foreign
FDI after oil and gas industry. The' government
investment invested in IT development. over
2 billion USD that has contributed to ICT expansion,
connectivity and infrastructure growth and more
skilled workforce. In 2017 total output of ICT sector
has grown from 899 million USD to 978 Million
USD or1,5% of GDP. The number of workers employed
in ICT sectoris 25600.

In Georgia ICT sectoralso grows, with telecom
sub-sector accounting to half of the turnover.
Output of ICT sector has grown from 496 million USD
in 2016 to.556-million in 2017, but it grew slightly
slower that GDP declining from 3,9% in 2016 to 3,8%
in-2017. The number of employees in the sector
has grown from 19700 in 2016 to 21400 in 2017,
representing about 3% of total workforce [5].

Moldova ICT sector has been developing
steadily since 2009. Its main focus is IT services that
also have been one of the major drivers for Moldova’s
economic growth. The fast raise of IT industry
is linked to outsourcing services. IT accounted for 5,7%
of Moldova GDP in 2017 decreasing from steady 5,9%
in previous years, but increasing in overall volume
from 476 million in 2016 to 551 million USD in 2017.

The number of employees in IT sector has grown
from 19000 in 2016 to 20200 in 2017. Its IT services
market has the estimated value of $154,40 million
with $120,90 million originating from exported
IT services.

Belarus IT sector has been experiencing
stable growth during the last decade. Computer
and IT services is the third largest service sector in
the country, following transport:and construction
services, and share of IT services is second in total
exports. The IT sector accounts to 5,1% of GDP.

The ICT sector output has grown from
2976 million in 2016 USD-to 3563 million USD in 2017.
The High Technology Park has contributed to total IT
services exports with more than 1 billion USD. Foreign
Investments in the sector accounted for 509 million
USD. The total workforce employed in ICT sector
has grown from 85400 in 2016 to 92200 in 2017 [6].
IT professionals count in the High-Technology Park
resident companies is estimated at more than 30000.
The number of IT sector organizations has grown from
2,700in 2016 t0.3120 in 2017.

Ukraine is the leading country in the region
by size and outputs of IT market and by number
of IT professionals. Its fast growing IT services
exports sector is estimated currently at 4 billion
USD. The overall production of ICT sector output
has grown from 6773 million USD in 2016 to
8059 million USD in 2017. That accounted to 7,12%
of GDP. There are about 4000 tech companies, and
about 185000 professionals in ICT sector, with about
160000 estimated number of developers.

The figure 6 provides ICT industry output
of EaP countries in 2017.

The overall output of EaP region countries
ICT sectors is estimated at 14,63 Billion USD that
is about 0,3% of total global ICT market value in
2017. However, as indicated above, for ICT services
exports (that is mostly outsourcing), the region’s
share in global market is 3-times higher with 0,94%.

While in volumes Ukraine ICT output is a clear
frontrunner, per capita calculation gives a different
distribution putting Belarus and Armenia in leading
positions with ICT industry output per capita
exceeding 300$. Georgia, Moldova, and Ukraine
reside in a lower range corridor from 150$ to 2005,
and Azerbaijan has slightly about 100$ per capita
value of IT industry output.

Conclusion. Thus integration to global value
chains of IT economy is the essential task of national,
regional or local IT industries. With Telecom markets
and Hardware being dependent on Global trends
and Multi National Corporations, IT services and
Software could contain the greatest potential for
development in emerging markets, including EaP
region.
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Developing markets might need additional
time to adopt some of the new technologies.
At the same time the businesses and government
in the new emerging markets already start to focus
on rapid adoption of new technologies. Thus, Local
governments engagement with new technologies
could already include “aggressive smart city initiatives
and integrating ICT with economic planning ”.

The IDC predicts that all growth in considered
“traditional” IT technology spending will be driven
by just four platforms: cloud, mobile, social and big
data/analytics. At the same time, these growing
traditional technologies leverage deployment of the
new emerging technologies.
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