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CHAPTER1. EXECUTIVE SUMMARY

Over the past several yehath the global IT services market and the Ukrainian
IT services market have grown, but the Ukrainian market has grown at a faster rate. This
preserg a possibleinvestment opportunity, as some market research claims that the
market is growing much fastban the global market. However, are these claims
accurate, or do they overestimate the potential of the market? In this report, the author
answers four questions: does the competitive landscape of the market allow for new
entrants, will the market contnto grow at its current rate, what are the largest factors
limiting the growth of the IT services market, and what can the potential investor do to
support the growth? To answer these questions, the author conducted a five forces
analysis with two appréo@s: a compasdgvel and employdevel approach.

Before conducting any analysis, the author defined the scope of the report as IT
services companies with 50 or more employees in Ukraine at the time the research was
conducted. Not included in this reparé IT product companiesvho do not create
specialized software for individual custdinarsl research and development centers of
non-IT companie$ e.g. Boein becaus#heir outputs are not classified as IT services.
Also, the author included only companugs 50 or more employees because the
numberof smaller companies is raphgangingnd it is unrealistic to analyze them.

In the compamjevel approach, the author sought to esticoatpetitive rivalry
by quantifying market concentration. First, the autbltected general information
about the companies in the scope of this project through various open sources such as
Crunchbase, LinkedIn, Owler, DOU.ua, and ethEten, the authicestimated the
annual revenue for each IT service companies based on characteristics of the company
such as age, number of employees, specialastd. on these values, the author
calculated the market concentratiim concentration of the labor ketrand the
actual market westmilar;thereforethe author usdabor market concentratias a

proxy for actual market concentratiand thenestimated the change in market
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concentration over time. The author found that the market concentrationrhas bee

decreasing, but the regression mosksthad a residual standard errof $8%, thus
the author concluded that this approaciotisneaningful with thdata that is currently
available.

In the employetevel approach, the author soughguantify therelationship
between the number of IT specialists and total market revenue to predict the growth of
the market over the next several years. First, the author estimated the number of IT
specialists in the IT services market from anspacd T surveyandobtained official
annual volumes of computer service exports from the National Bank of Blaxine.

the author regressed the lognairket volumen the log of the number of IT specialists

each yeafhe regression model had a standard residual et@%aind showed that
the IT market has constant returns to scale on human capital and that the mean annual
revenue per employee was 16,000 B&Bed on this model, the author sought to
predict the future growth of the market. To do so, the author firdb medict the
number of new IT specialists. Using educational data on the historic humber of
secondary school graduates, students in IT programs, and graduates of IT programs, the
author predicted the number of IT specialists ford20P3. Using thegwmedicted
values, the author obtained predictions for the total volume of IT service exports for
20192023, predicting that the market will grow at a CAGR of 9.8% ové2(@23.9

In the five forces analysis, the author foundth®industry rivalry anthe
bargaining power of suppliers are higFhargaining power of buyers anelthreat of
entry are medium, atttethreat of substitution is lowhe author found that the largest
limiting factoiin the IT market is the shortage of human capital. This shortage of human
capital will cause the market to grow at a slower rate #2@23 @ompared to 26
2029. To fight the shortage, the government should increase spending on IT programs
in secondary sobls to increase awareness and interestnowEyverthese effects will
take four or more years to realize. To receoreimmediateesults the government
and/or private companieged to create and funtre crasitourse IT schools where

nortIT majas can beconmjenior softwarelevelopers in a year or less.
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CHAPTER 2. INDUSTRYANALYSIS AND RESULTS

2.1.Purpose
The globalinformation technology (I'Bervicesnarket has been growing at a
steady ratef approximatel$% (CAGR)over the last eight ygsdm nd Ukr ai neds |
service markéias been growing even faskée IT services market is an important part
of Ukraineds economy, and &®oqobtmetGBPPiir om t hi
2018’ as well a&% of all service exports from Ukrair@me reports referenced in
this study forecasihe growth ofthe IT servicegxport volume from Ukraine ites
betweerl0 and20% yeapveryear YOY).! That ismuch faster thatie rateat which
the global ITservicesnarket is growind@.o an investora local market that is growing
significantly faster than thbal rate may sound unrealiginat is not to say that this
isimpossiblerevenfalse but potenti al i nvestors in Ukr
mind thatmany ofthe associations cregt such reports are nentirelyunbiased.
UNIT.City, the author of onéhe most citetkrainianT reports of 2019has its own
0t e c hi apatially Builoffice complex which depermisthe continued expansion
of the market and increased interestuwfinational companiésfill their office spaces
and remain profitaliietherefore it has an incentive to overestimate the value and growth
of the IT market in UkraindT Ukraine Associatio@)so a proliferate author of IT
reports in Ukraine i sargéshcemntunity of servicedTo mpani es i n UKkr ai nce
main purposes are protecting the interests of the industry, providing help in development
of education and [HplraomatethddTaipdustryain Ukraiaeradd | ast | y

1iEntry 2011; CMSWire 2012; TechCrunch 2013; Gartner 2014, 2015, 2016, 2017, 2018, 2019.
2NBU, 2019; The World Bank, 2019.

SAut hordés calculations based on NBU, 2019.
4 AVentures Capital et al. 20U T.City and Western NIS Enterprise Fund 2019.

5 UNIT.City and Western NIS Enterprise Fund 2019.
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abroad, supportBui ness i n e st a blbstlystheilategt popidammeporo nt act s

on the Ukraine IT industry was authored B} Nwhich is not an auditing or consulting
company, but one of the largest IT companies in UKBaioeuse dheirclose ties with
the IT service market in Ukrainéhese organizatiomeay have an incentive to
overestimate the vafuand more importantly, tlowerallgrowti of the IT services
market in Ukraind=urthermore, many of the sources used in these reports, e.g. self
reported revaue figures from companies, could also be biflsedourpose of this
report is to conduct an unbiased analysis of tkerlicesnarket in Ukraine with the
potentialforeignor domestic investoimcluding the Ukrainian government mind
This report ems to answer four important questions regarding the future of the market.

1. Does the competitive landscape of the market allow f@memts?

2. Will the marketontinue to grow &0%or moreyear over year-¢yy)?

3. What are the largest factors limithygrowth of the IT services market?

4. Whatcanthe potential investaio to support the growth of this market?
These questions are important for a potential investor who must decide if the current
level of competition is already too high for new entrargidups and whether the
growth forecast is realistMoreover these questions are just as impoftanthe
Ukrairian governmenbecause the IT market is a large contributor to the national
budgefi paying approximately 660. USDin taxes and fees 20171 and it has the
potential to bring lasting economic growth to Ukraine.

2.2. Scope of the Report
In this report, the author conduetsindustry analysts theIT services market
in UkraineThe author uses two methodologies: the first is a cofepahgpproach

that aims to quantifgverallmarket value, growth, andmpetitionusing data from

6 |T Ukraine Association 2018a.
7N-iX 2019.

8 Krasnikov, 2018.



individual companigthe second is an employeeel approach that aims to estimate
market valuggrowth and competitionsing data from individual employees of the IT
services marketn the first methodologythe author focusesnly on IT service
companiesperating within Ukraine widpproximatelfifty or more employees as of
January st, 2019. A cording to the authords findings
international and nationdl servicecompanies operating within Ukraine with fifty or
more employees, and this number continues to grow everynyds. second
methodology, the author focusesemployees of IT service companies of all Shiss.
report regardghe services being exportedni Ukraine, so it does not include IT
product companieddowever; this reportdoes include botllypes of IT service
companiegqutsourcing and outstaffiras well atheresearch and developm@r&D)
centers omultinationalT companies. The author atkecidedo excluddrR&D centers

of nonIT companies, e.g. Boeing, to focus strictlyoompanies that

This report covers thd servicesndustryto the end ofthe fiscal year 2018
(FY18) with predictions for 2019 through 20R®rovides historical data for global IT
serviceexpenditures as wellths volume of T service exports from Ukraitgsing the
companytevel approaghhe report provides historic data for gnewthof individual
IT companies in Ukraine, but this data is limited tdatigests0 IT companies by
number of employees in Ukraine each sang the employdevel approachhis
reportprovidesdetailednformation abouthe change in theumber of employees and
wagsin the IT industry.

Previous reports, such as the CEE Software Developmerit repomainly on
privateinformationsharedlirectlyby the companies that are included in their report,
ard the data is not shared with the puBlcmentioned above, sedported figures by
companies could be inflated. Furthermore, in the aforementioned IT reports, the
methodology used in forecasting the growth of the industry is not explaining; instead,

re(ports often use the phrase oOexpemt analys

9 AVentures Capital et al. 2019.



contrast, this industry analysis will be conducted using open data that is available on the
internet in Ukrainian, Russian, and/or Englgth an emphasis on governmesiia

where availabl@he author understands there are some limitations when using open
data, especially regardimgabsencer incompleteness offormation Understanding

the limitations of such an approach, the author would légotogize in advee for

any inaccuracies in the data colledtecavoid falsely misrepresentthg financial

health or potential of any particular company, the author will refrain from publishing
forecasted growth for individual companies; instead, the author wét fm@eth only

for the market as a wholéhe author will, however, include Horecasted data at the
company level, including approximations made from said data, because this data is
available openly online from various sourteslly, unlike other agsationsvho have

conflicts of interest because of tligecttiesto the IT service market in Ukrajrtee
authorhas no conflicts of interest becausdasha foreign nationalith no direct
investment in the Ukrainian econorie UkrainiadT service market in genera,
competitors of Uk raaithis eeposs ndt §ponsoeed im ang way mar k e t

by any IT company or association.

2.3. Research Methodology

The author completed the following report using-sparce informatiofrom
a myriad of sources. Financial information about publicly traded companies was obtained
directly from investor reporthrough their annualor quarterlySecurity Exchange
Commission (SEC) filings for the respective companies. However, the majority of
companies (96% of those included in the repoegent in the Ukrainian Bervice
industry are private companies that are not required to disclose such information. Market
revenue estimates and lists of competitors for some companies were obtaiped from o
source, crowdlased information exchange websites. However, these sites contain
revenue estimates for only a small portion (38%) of the companies included in this report,
which were mainly larger companies (41% had 250+ empleydlesjmore, because

some of these sites are open source, the figures could be grossly frosetdiedte



revenues for the remaining companies, the author conductedifiedcomparative

company analysis (CCA), estimating the annual revenue of these companies using a
muliple linear regression based on company properties tweagesof the company,
thenumber ofglobalemployees, and proportiohglobal employees that are in Ukraine

2.3.1. Companies Selection

To obtain a list of thA servicecompanies in Ukraine, the autfit collected
the names and webpage hyperlinks of al | (
Out sourcing Compani eSClint cutk rias nae 60 BB Crl aust ec:
and reviews firmdé btahsaeed cionn sWalsshisn gotvoenr,i fD .eC
client references, services of't gheed, wor
aforementionetist obtained fron€lutchcontained 2Bfirms that operate in Ukraine
(including those with less than 50 employees). T tien usedVebSraper.jé a
webscraping tool used for collecting large amouwislioe nformatia, to collect the
names of the companies and data on the minimum project size for each company, the
average hourly rate, the number of employees nifee decus, and office locations.
Knowing that web scraping methods can sometimes produce incomplete or inaccurate
results, the author then manually verified the location of company headquarters (HQ),
whether these companies have offices in Ukrainehatritie¢y are indeed IT service
companiegas opposed to IT product companw® produce goods, not servjcébe
author added IT servicesmpanies that were not on this list but were included in
UNITCi t yds 20 ¥a&ndthesexcluided companiaith less than 50 employees
because information on companies this small is extremely limheghgnolatile

10 Clutch.co 2019b.
11Clutch 2019a.
12\Web Scraper 2019.

BBUNIT.City and Western NIS Enterprise Fund 2019.
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2.3.2. Company Data Collection

After obtaining a list of the companies in the scope of this report and basic
company information, the authaistained the links (those which were available) for
these companies on the following websites: Crunghigasker’ and LinkedIri®
Crunchbase provided data on the founding date of the company, funding status, number
of acquisitions (if any), and web tcafietrics. Owler providdate estimated annual
revenue, estimated number of employees, and a list of competitors.

LinkedIn provided an estimate for the numbeglobalemployees currently
working in each company as well as the number of employeesna.Tikobtain this
information, the author first found each company page on LinkedIn, then clicked on the
0See allemphawybees on Linkedlnd6 byaxduptryand f i n.
to find both the total number of employees as well asuthber of employees in
Ukraine.Multiple companies had recently undergone name changes or had multiple
pages due to mergers and acquisitions (M&A), complicating the process of finding the
right amount. Themployee counfsom LinkedIln may seem unreliabkrausaot
every employee has a LinkedIn account; however, LinkedIn is widespread, especially in
the IT industry, and the authealidates such method bglculéing the mean error
betweerthe number of employees according toddimkand the number of employees
according tofficial and/or wetrecognizedources (for those companies for which such
data is available).

Reputable datan the number of employees in Bdargest IT companie&gs
retrievedrom Developers.org.ua (DQY DOU has been publishing such information

semiannually (usually in December/January and June/July) since the endTdfe2010.

14 Crunchbase 2019.
150wler 2019.
16 LinkedIn 2019.

17DOU.ua 2019b.



author uses the information from the most recent Egrblishedn July2019, to
guantifythe reliability of the Linkedkhata.The employee counts published on DOU
are not easily downloaded (as opposed to other data on their site); therefore, the author
collectedlatfrom past semannuaDOU reportsusing web scraping methaas! uses
them to display thdynamics oemploynent growth for the 50 largest IT firms in
Ukraine each year.

Official figuredor the number ofjlobalemployees working in a firm were also
available for some firms on their official company web pages. After obtaining
information from the variog®urces, the author cragecked the data for irregularities

and filled in missing information ¢g;3anning news articles and company press releases.

2.3.3CompanyRevenue Estimation

Some of the firms in the list operatmostexclusively in Ukraifiethis was
determined from information on office locations from various samdesmployee
accounts from Linkedinwhile other firms have their headquarters in Ukraine but
regional offices in other countries, while yet others have only R&D ced&rey
centersn UkraineComplicating the mattesfficialrevenues for public companies and
estimated revenues for private compaegssent the revenue from all offices just
the offices in Ukraine. Therefore, to estimate the revenue of each cbatpaay tiue
to exportsspecificalljrom Ukraine, the author used the followatg, (1), to estimate
Y , the revenue from Ukraine, as a functiovi of , the total actual or estimated
revenue© , the total actual or estimated number of employees) , the
actual or estimated number of employees in Ukrainé, with as an abbreviation
for this ratio of workergroportion of total workers that aployedn Ukraine)

0O

2% Y oY = @

18DOU.ua 2019b.



The author then used , the estimatedotal revenudor Ukraine,as a
proxy forexpomevenue from Ukrain&he justification for doing so is thikrainian IT
servicecompanies provide services to mostly foreign clients, thehefoeyeénuef
domestic IT services is small compared to the value of exports of IT services from
Ukraine Public companies are required to repeetall revenue, and they usually show
the lreakdown of revenusy location of the customer, but the author could not find any
filings that detailed the amount of revenue contributed from each country in which the
company has delivery cent®v&hout more detailefinancial statements fropublic
companies or any financial statements frovate companigswhich sometimeself
report revenue but not detailed information to aggregators such as market intelligence
firms, e.g. Gartner, AVentwg€apitaletci the amount of export valfi®m Ukraine
for each company can be estimated only rodgiidymay appear trivial, ngfore this
report no such estimates exist m@arly albf the companies included in the report.

As mentionedabove (1) provides a way testimateexport revenue for
companies thdtad already publishefficial or estimatetbtal revenue. To predict the
estimated total revenue émmpaniefor which there wernoreasonable estimatesy.
available from Owler and/or Crunchbatee author conducted comparative company
analysis (CCA). First, the author built an ordinary least squaread@&/®y multiple
linear regressipmodel to estimate the total newe for companies which already had
an actual or estimated total revenue (n = 34)(@gimgvhichY  , the total estimated
revenueisa function of0  , the total number of employees in the compartyfhe
age of the company calculated as 2019 minus the year foutidegroportion of
workers that are Ukrainian (the number of employees in Ukraine divided by the total
number of employsg 6 "Qotle city in which the compahgadquarteris located,

0 0 | the country in which the compdmeadquarteiis located, arid the error term:

1Ty I 1 110 I OQQr ” 1 6Qo® 6ol & (2
Then, the author used this model to predict the total annual revenues for the remaining
companies (n=48). Finalj)was applied to esti mate each ¢

from Ukraine as a proportion of each compa
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Equation(l) assumes that, f6F servicecompanies operating in Ukraine, there
is a negligible difference between the revenue per employee in Ukraine and overall
revenue per employee. The author sought to validate this assumption bygcdleséati
figures forcurrently or historicallgublicly traded companiés.g. EPAM Systems,
Luxoft, GlobalLogic, etcusing the following method: using investor reports and SEC
filings, find or calculate the total number of employees, the number ofeespho
Ukraine or other similar region (e.g. Poland, Romania, Bulgaria, Slovakia), the total
annual revenue, and the revenue from Ukraine or similar region, then compare the
calculated overall revenue per employee with the calculated revenue perfemployee
Ukraine or other similar region. The author wastalfiled data regarding the total
number of employees and the number of employees in Ukraine or neighboring countries
(either directly or through estimates based on the total area of leasedosfficeaph
city or country) for these publicly trades companies; however, the author did not find any
geographical breakdowns of the sources of revenue or cost of wgoicts i(
conjunction with a company®s pr.drfthet mar gi n
investor reports geographical revenue is usually reported based on client location, not
based on the office that provided the seivioe$y Itera ASA provided revenue by
source country but employee accounts were not available

Despite not finding the above figures, the author found that in the Central and
Eastern Europe (CEE) Software Development Report, a survey using private company
information (again, selieported)found that companies with more than 90% of
Ukrainian emplogs had an averagenuatevenue per employee of 49,36D Ughile
companies with less than 90% of Ukrainian employees had anaerapevenue
per employee of 55,090 USDOhis represents a difference of approximately 12% at
most, which is a negliggldifferencédor this reportHowever, as discussed abdive,

CEE SoftwareDevelopment Reporntises selfeported information that could be

19EPAM Systems, Inc. 2018hxoft 2018ltera ASA 2019.

20 AVentures Capital et al. 2033,
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significantly inflated. Because of this, the author will cotinpaveragannual revenue

per employegom thatreportwith an estimated annual revenue per empaged on

asemiannualT developer survey, and official revenue information from the THBU

author use@) to calculateY 0 ‘O, the average revenue per employee, as the ratio of

Y , the total export value of computer services from Ukrain&® and , the

estimated number of IT specialists working in IT service com{pageds, this does not

include employees working in IT product compganies
'y -

0O

The official exjrt value of computer service from Ukraivie, , IS

YO O ©)

available from the National Bank of Ukr&ib&t thenumberof IT specialists working
in IT service companié, , must be estimated. DOU estinrdtég total number
of IT employees each ye&® , as theatioof the numberof IT specialists working
i n compan00e s mare employ@ée , according to their semi
annual publ Tog 8& Biggest IT Campaeies ldaine® and the

proportion ofIT specialistssho worki n ¢ o mp a n00Gos monei empioye@sl

R , according ttheirsemiannual, anonymous salary sytiay seen i@#).

, 0
o T @

A
In the semannual salary surveys, IT employees also answer in which type of

company they worfikom the following options (translated from Russian): outsourcing,
outstaffing, product, startup, and otl8grvices companies incluady outsourcing,
outstaffing companies. Outsourcing companies provide access to their development

teams through their projgnanagers, while outstaffing companies provide direct access

21 National Bank of Ukraine 2019.
22DOU.ua 2018.
23DOU.ua 2019b.

24\/oloshyn 2019.
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to their development teams, i.e. sending them to the client Idda¢ionmber of IT
specialists working in IT service compa@ies, , can be estimated as pineductof

the total number of IT speciali&Bs, , and the proportion of IT specialists who work

in IT service compani€s,y , as seen ifd).
o 0 ©)
Substituting4) and(5) into (3) producegb).
- Y " h
YO0 6
Yu O o . (6)

Using (6), the author can estimate revenue per employee in IT service companies,
YO O , using the employee date from DOU and the official revenue from the NBU.
The author will use thesgtimates to validaf®) andthe results obtained from the CEE
Software Development Report. If the reported reveersmployee is similar to the
estimated reveriperemployee obtained frq®), then the author will assume thath
approaches are correct, and thus revenue per empldy&minecan indeed be
estimated using). If the reported revenymremployee and estimated revegmere
employee are not similar, then the author will conclude that the estimates n{ajle using
and(2) are inconclusive and that a comgangl based approach is not possible at this

time nor are the estimates made for these companies worth publishing

2.3.4. Market Concentration

After predicting the annual revenue for each of the 82 companies in the scope of
this report, the authowill estimate the concentration of the IT seruicagket in
Ukraine, quantified with thderfindaldHirschman Index (HHJ)whichis defined by
(7),* wherei is the market share percentage of irexpressed as a whole number,

not as a decimal:

[Th

‘000 i i (7)

25Hayes 2019.
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The authowill calculatédHI using market share for all 82 compamebe
sampleand again using market share for only the largest 50 compasies (
methodolog?¥ isused by regulatarsthe USAvhen calculating HHI). The market size
used in these calculations is the sum exfigied annual revenues for the 82 firms
included in this report. A value of 10,000 for HHI signifies a monopoly where one firm
has 100% of the market share, while a value closer to O sigme@ely@erfectly
competitive market whemanearly infinitaumberof firms each control a nuscule part
of the markeandno firmshave a competitive advantage over others.

The author also sought to estimate how market concentration has changed over
time; however, the estimated revenues areawaibabldor FY18 To estimate the
dynamics of thenarket concentration, the authgl useemployment numbers as a
proxy for firm revenue. This methaadies on the assumptitmat IT service firms in
Ukraine havsimilar revenue per employee in Ukrdirtee assumpbn is valid the
values for market concentration using the labor market share and monetary market share
should be similalhe authorwill estimate the changesnarket concentratidior the
Ukrainian IT service markedm Januarg011 to January 20d&sed on theumber of
employees in the largest IT service companies accord@yos -anaualkieport
titled o0Top 50 Bi gg e?sand(8), WhaeCdMis thenlabers i n
market concentration with representing thiebormarket share percentgdgamber
of employees in firim divided by the number of employees in the IT service nairket)
firm € expressed as a whole number, not as a decimal:

ow i it it Ei’ )

The result of this methodologpa multiple linear regressiasdefinedin (2),
that describes thtal annual revenue as a function of company parameters, a list of
estimated annual export valuedach of the 82 IT servicempanies Ukraine with

fifty or more employees, estimated market share of each company based on the predicted

26 Hayes 2019.

27DOU.ua 2019b.
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values for annual revenue, estimated market concentration for 82 firms and 50 firms
(regulators use 50 firms to estimdig)amic®f the number of empyees in thiargest

50 IT companies in Ukraine semiannually from January 2011 to January 2019, and
estimated market concentration dynamics based on the modified HHI calculated using

these employee counts

2.4. Market Sizing Analysis
The market sizinghalysis section consists of the specific market definition and
the size analysis for the defined market in 2018.

2.4.1 Market Definition

The market considered in this report isITh&ervicesnarketof companies
operating within Ukraine. Thesearemfarl | y known as o0l T service
they provide services for other companies or cspatgficproducts forindividual
customers. IT service companies differ from IT product companies in the target audience
or customer base. IT product compsiiee those compantbatcreate a product for
the market, not for a specific customer. Examples eéneglh IT product companies
from Ukraine are Grammarly Iftwhich is an online spelecking and plagiarism
checking software which has featuredréer users as well as premium features that
require a paid subscription, and MacPagé’\wbich is a software company that offers
a suite of programs that are designed to improve the usage of Mac computers. These
companies, even though they sell a sefatress to their products in the form of a
monthly or annual subscription), do not market their products to specific customers;
therefore, they are not included in kheservicesmarket Some of the largest IT
employers in Ukraine that are not categrumder thdT services markenclude
EvoPlayavideo gameompany with over 1388mployees in Ukraine that specializes

28 Grammarly 2019.
29MacPaw Inc. 2019.

30DOU.ua 2019b.
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in online game development and game platféransl Genesis, a firm with 1800

employees in Ukraine that develops software for iOS, Android, Windows, an# macOS.

For firms that are both product and service companies, the author classified the company

as an I T service company i f the cvewmpanyOos f
ofserviceand products available and customer ba
t o Ukr ai ne #aidedin thid\lasEification, however, the list of 30 IT service

companies in this guide is rexthaustive.

2.4.2 Market Sizing 2018

Worldwide spending on IT has both increased and deatasasgthe last five
years. Since 204lobalspending on I'bverallhas grown at a CAGR of only 1.1%,
while worldwide spending on IT services has grown at a CAGR of only 2.6% as seen
belowin

31EvoPlay Entertainment 2019.
32DOU.ua 2019b.
33Genesis 2019.

34UNIT.City and Western NIS Enterprise Fund 2019.
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Figurel.

Despitetheslow growth oboth globallT spendingand globaspending on IT
servicespecificallygloballT serviceevenuebave growat a CAGR oR.6% over the
last five years as seen in
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Figurel,Ukr ai neds | T service mar ket perdd gr own |
As seen irigure2below Uk r ai ne 6 s | &xpostealudas grewn atanoré e t
than 10 times the worldwide IT services market with a CAGR of 22.7%.
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Figurel. Worldwide IT and I'Bervicespending, 2022021F
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As mentioned above, the Ukrainiaiservice markdtas 82 firms with fifty or
more employees. It far from beinfighly concentrated market (defined as having an
HHI greater tha,508), but there are a few firms which employee a large share of the
IT specialists in Ukrianks seern Figure3, it is clear that EPAM, GlobalLogic, Luxoft,
Softserve, and Ciklum are taegesffirms that are part of the IT service market in
Ukraine However, this figure is basedgtobalemployee counts based on official data
abouteachcompany. In contrast, Fgshows thiargestompanies the Ukrainian IT
service markdtased on number of employeagployedn Ukraine.

From Figure3 and official and DOU.uacompany pageand UNIT.City and
Western NIS Enterprise Fund. 2019
Figure 4, it is apparentthat in terms ofglobal employees, EPAM Systems and

GlobalLogic employ almost as méhyspecialist$49.9%) as all of the other firms
covered in this report. However, in terms of employees in Ukraiaeahistis less
than 30%. This is significant because it shows that the giantiEirmsare not as
concentrated in the Ukrainifih servicemaket Despite the fact that EPAM and
GlobalLogic employ a large share of the IT workforce in Ukraine, thelisoarany
small and medium sizAdservicdirms in Ukraine. As seenHRigure5, the majority of
IT servicdirms in Ukraine have less than 50 employees overall.

Figure3. Global employee counts of larg&stervicdirms in Ukraine
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36Hayes 2019.
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Sourceofficialand DOU.uaompany pag@sdUNIT.City and Western NIS Enterprise
Fund. 2019
Figured. Ukrainian employee counts of largieservicdirms in Ukraine
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Figureb. Distribution of IT service firms in Ukrainetbgtotal number of employees
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The reason for the large number of small companies is because of the dynamics
of the UkrainianT servie industry. ThdT serviceindustry israpidly growingut
becoming more and more competitive as new firms entérséivicemarket. Overall
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the market has been growing at a rate that may seem to be unmaintainable. The dynamics

of the market concentrai will be discussed in the next section, Five Forces Analysis.

2.5. Five Forces Analysis

This report will use the standard five forsesysis framewdrkconsisting of
competitive rivalnthe bargaining power of suppligisg bargaining power of buyers,
thethreat of substitution, atldethreat of entriy to analyze the prospects for new entry

and the possible growth of the market.

25.1. Competitive Rivalry

One of themain goaof this reportisto estimate the market contration of
the firms in théT servicendustry in Ukraine and tlexel of competition in the industry.
Following the methods described in the methodology section, the author built a multiple
linear regression model describing annual revenue as a éfigetgwrdiounded, number
of total employeesind theproportion of workers that are in Ukraine. This model
produced a Rof 0.9024 with a residual standard error of 0.5305 (with the dependent
variable, total annual revenue, expressed in logs). The ha#®tocexpress the
dependent variable and the number of workers in logs because of the logarithmic nature
of their distributions (many firms with low revenue, few firms with high resadue
many firms with few employees, few firms with many emp|tyee#f)e standard error
represents an error 953%; because this value is so large, the author will not use this
model to formconclusionsThe regressioimcludes several categorical variables with
many levelghereforethe author has displayed the output of tmdymain variables
below inTablel.

The interpretation for the variables is as follows: a 10% increase in the number
of enployees corresponds with a 9.25% increase in the total revenue, an increase of one
year in the age of the company corresponds to a 2.6% increase in the total revenue, a 1
percentagpoint increase in the proportion of workers that are in Ukraine correspond
to a 1.73% decrease in the total revenue, companies with their HQ in the US have total
annual revenue that is 71.1% lower than those with their HQ in Ukraine, and companies
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with their HQ not in the US or Europe have total annual revenue that is 658% low

than those with their HQ in Ukraine, all else held equal.

Tablel. Firm-level regression output for megggnificant variables

Variable Estimate Standard error p-value
logEmployeeks 0.925 0.083 0.000
Age 0.026 0.016 0.127
Proportion -1.731 0.494 0.002
CountryUSA -1.243 0.355 0.006
Countryother -1.06 0.489 0.018

Using the regression modekcifiedabove, the author estimated total annual
revenues for the remaining 48 companies. Tikigy(2), theauthorestimated the IT
service export reven@®m Ukrainefor all 82 companies. The estimates for these
companieare listed ithe Appendixn Tableb. Based on the estimdt@nnual revenues,

the author calculated the market shares of all 82 companies as seeRigalef in

Figure6. Estimated rarket share of Ukraini#ih serviceirms
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Using theestimatednarket shares, the author calculated thaikteenian IT
servicemarkethas an HHJ or market concentratioof 790. An HHI ofbelow 1,000
signifies a compeatie market, however, this market is far from being perfectly
competitive. Perfectly competie mar ket s have HHI &s that
indicating that there is still plenty of market share that can be taken byamtsv ent

As a validationf the market concentration analysis, the author also calculated a
modified HHI based on the number of employees in each of the largest 50 IT firms in
Ukraineusing(8). Figure7 below illustrates the dynamics of employment in the 10 largest
IT servicdirmsfrom 201 to 2019 It is cleain this figurghatoveralthese companies
are growind many through mergers amaquisitions(M&A)i but employement
growth for some companies has slowed or stabp@ast couplef yearsFor example,
Intellias, Ciklum, NIX Solutiorend Infopulse saw decreasing rates of employee growth,
while Luxoft has had near 0% growth for the last two years, foreshadowing possible
market saturation, wage inflation problems, or human capital shastages iRigure

8, which illustrates the percent changeanumber of employees.

Figure7. Employee growth in the ten largest Ukrainian IT service firm&2Q®11
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Figure8. Employegrowth intheten largest Ukrainian Servicdirms, %, 2016-2019
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Usingthe number of employees in each compamyproxy for market revenue
as described {B), the author validated the regression predictions using a modified HHI
index.The first validation used employee cofortshe 50 largest IT companigbe
list of the50 largestT companies also includes product companies and research and
development centers for rbh companieshowever, thenajority (76%) of the 50
largest IT firms are service firms, soptiose wastill fulfilled. Using this ddfahe
author estimated that the IT industry in Ukraine has an HHI of 458 as of January 1st,
2019. This value is lower than the value received from the regression results, but they are
on the same order, and this valf@i®im the entirdJkrainan IT markef notonly the IT
senice marketThe author then recalculated thedifiedHHI using employee counts
only from the 50 largest IT companies that Werservicefirms, excluding product
companies and HX centers for noT companies, and found that the service
industry had enodifiedHHI of 835 as of January 1st, 2G4 9alue simildo the value

based on regression results (HHI =, ddference of less than $%

37DOU.ua 2019b.
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The two methods produced similstiraates of the market concentration of the
IT servicandustry in Ukraine. However, these are static estimates that do not show how
market concentration is changing over .tiflee change in market concentration
overtime is more telling the future attvactess of the market to future entraussng
the same sermnnual data collected from DOU and the above modified HHI formula
as specifieth (8), the author repeatede calculations for each hadhr period since
January 2011, as seeRigure9 below.

Figure9. Marketconcentratiorof theIT services industry in Ukrajri29112018
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From the above figure, it is evident thatltheervicesnarket in Ukraine has
been slowly becomitgssconcentratedlhe market concentration has been decreasing
at a CAGR of approximately 5% over the past sevenAldavagh HHI is an index
based osums of squares, the distribution is still linear. A market consisting of two firms
each controlling 50% of the market has an HHI of 5000, while a market consisting of
four firms each controlling 25% of the market ha$td of 2500 or half the value of
the market with two equal firnisthe market concentration is decreasing, that means
that the largest firms are growing slower than the rest of the market cohesed.

results agree with the results from D@hbich $iow that the overall IT market in
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Ukrane is growing quicker (CAGR of 22.7%) than th&%opompanies (CAGR of
21.2%) as seenhigurelObelow.

Figyrel() Growth of themarket vs25largestompaniesn Ukraine 20112018
180
160

140 CAGR: 22.7%
120

100
80
60 CAGR: 21.2%
40
20

Number of IT Employees in Thousand

0
2011 2012 2013 2014 2015 2016 2017 2018

m Market m Top-25

SoureeDOU. ua 2019b and authorodos calcul ations

Figurell Number ofactivecompaniesn Ukraineby yearfounded 199@2017
30

Number of Companies
= = N N
o (&) (@] (&)
°®
°
°
°

°®

a1
[ ]
[ ]
[ ]

[ ] [ ] [ ] [ ]
[ N J
0e ® [ d [ d

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
Year

Sourcdate founded accorditmClutch.cad2019b

27



As seen ifrigurell, 25 firms entered the market in 2017 alone, and the number
of new entrants is climbing with a CAGR of 20% over the last five years. This explains
why the market concentration has been dewyeagr the period analyzed. The market
concentration will continue to decrease as more and more new firms Bnsarthes
marketandtogether thegrow more quickly than the largest firite amount of firms
entering the market seems to be grownmagrdy, and compton between firms is
already quite high, especially because of the shortage of developers (that will be discussed
in the next sectiorBased otthe above informatiothe author classifidgecompetitive
rivalryashigh

2.5.2. Bamgjning Power of Suppliers

The targaining power of suppliers in the Ukraidiarserviceindustry is
extremely low with one notable exception. Bargaining power of suppliers occurs when
certain inputs for an industry are produced by very few supplying firms, therefore giving
these supplying firms leverage to negotiate higher prices foptitsiinto a specific
industry. The inputs for tH& serviceindustry in Ukraine differ very little from the
inputs for the globdl servicandustry. The types of suppliers for this industry include
computer hardware manufacturing companies such as ApPpDell, etc., integrated
development environment (IDE) providers such as Microsoft and JetBrains, office space
suppliers such as real estate companies and coworking space pyoaldeesnet
providers such as Kyivstar, Volia, etc., and l&stlgpftware developeand general
staffhired by the firms.

Computer manufacturers have no bargaining power becau$esthgice
industry does not requicemputerghat are different from whéa available on the
consumer marketherefore thél seruceindustry benefits from the competitiveness of
the consumemarketFurthermore, IDE providers, although they provide professional
software that improve the efficiency of workflows in IT companies, do not have much
bargaining power because of nibenberof free software alternatives to these more
robust IDEs such as Atom, NetBeans, PyCharnQ#tce space suppliers have little

28



bargaining power in Ukraine because of the abundance of office space. In Kyiv, office
vacancy dropped from 6.8% to 4.9% du@Ag2018, however, another 100,000 sg. m
of additional office space is scheduled for completion in®2db®e centralized
locationgamay bebetter forlT servicefirms from the perspective of worker commutes
and business meeting locatitmgmostI T senicefirms do not require clagsspecially
designed offices in higind business cent@rthey can locate their companies in
standard class 8andalone office buildingiseven residential buildings zoned for office
use if the size of the company allowternet providefs although their inpuis
arguably themost important folT servicecompaniebecausalmost all communication
and services depend on kegieed, reliable interfietlo nd have bargaining power over
IT servicdirms because the inputisvidespread commodity in Ukraineldangkrvice
firms do not requirgregularlyfast data speeds.10Gbps) to work efficiently. These
suppliers collectively have very little bargaining power over ITO firms because of the
high-standardizatioaf inpus andaplethora of providers of the required inputs.

There i s, however, one oOosuppl ovwerdé that
ITO firms: software developers that firms hire, either dsrfglsalariesvorkers or as
private entreprenesi(PES)8 in Ukrainianfizychna ospba d p r y y e[sreett ys?6cdb6( F OP)
p¢ Do A Z y(rs T). Tiee reason that developers have bargaining poWer on
servicdirms, in the form of demanding higher wages and better b@ngfitsiedical
insurance, additional pdilche-off, etc.) is that the demand for new developers is
increasing more quickly théhe supply of new developessincreasingUkraine
produces approximatelgw23,000 IT specialists per yedut theoveralll T industry
in Ukrainé including product congmies R&D centers for ndih companie§ grew

by approximately 30,000 specialist®th 2017 and 2018 according to labor market

38 Kostiuk 2019a.

39UNIT.City and Western NIS Enterprise Fund 2019.
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reports fromDOUA n d t h ecalallationt® Bverdos a global scale, the technology
(software) sector is the sector withhtiglest turnover rdtel3.2% in 2018.Thelack

of developers leads to cutthroat competition between IT firms looking to expand
organicallyy hiringexperiencedevelopers from other flrms. This is evident from

D O U @@Gl9 developer survetich showed that 40% of respondents have worked in
three or more companies while only 28% of respondents are 31 years of agé or older.
Fromt he same report, 78% of respondents said
choosing a job in IT, more tharyasther category; furthermorethefiscal year 2018,
themedian salary for software develeereased from 1500 USD to 1600 USD, or by
14.3%, while mean salary increased from 1744 USD to 1984Qd8Bidering the

above factors, it is clear thatlithepecialists whodrive business revenueHliservice

firmsh are the ones with bargaining powEnerefore, the author classifies the
bargaining power of suppliers as high. Furthermore, the author will conduct analysis
based on the growth rate of therfiirket and the growth rate of the supply of IT
specialists@ughly, the number gfaduates of IT programs in Ukrainejdtermine if

this problem will worsesr improve

2.5.3. Bargaining Power of Buyers

The kargaining power of buyers in the Ukraififaservicendustry is medium
for most firmsThe kargaining power of buyers depends most on the industry for which
a firm provides most of its services. According to the 2018 CEE Software Development
Report, someompanies are very diversified in terms of the industries to which they
provide services, while others provide services to only one industry. Ciklum, Exadel,
DataArt, EPAM, Luxoft, SoftServe, Intellias, andXNwere all described as

9pDOU. ua 2018; aut hords <calcul ations based on m
Voloshyn 2019.

41Booz 2018.
42DOU.ua 2019a.

“BAut horo6s calculations based on Voloshyn 2019.
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0Di ver si fother dampanies fsuch & CoreValue and OSF Global Services
specialize in customer relationship management (CRM) coffsUliemgfore, the
amount of buyer power fof firms depenslon the concentration of the industry in
which they operaténdustries wit fewer buyers, e.g. Telecommunications, will have
much higher buyer bargaining power than industries with more buyers, e.g. Financial
Servicesr CRM

Another important factor in determining buyer bargaining power i the
sewiceindustry in Ukrainesithe costs associated with switching between different
servicefirms. This is highlyindustry dependent; in industries with very specialized
software, e.g. Telecommunications and Auto & Transport, switching costs are very high
because the services mled in these firms cannot be provided by Bisgrvicdirm;
they must be provided by a firm with expert knowledge in this specific industry. On the
other hand, the financial services industry is more standardized and there are a plethora
of various ITOfirms serving this industry; therefore, buyers in this market have slightly
more bargaining power as they can oO0shop
they are seeking.

Anotherfactor affecting the amount of buyer bargaining powerlif seeuce
industry in Ukraine is the size of fhservicdirm. For example, EPAM, the largdst
servicefirm in Ukraine, has a customer base that includes 120 Fortune Global 2000
Customer§ and does not have to accept deals that are too cheap considering its
reputation and size. On the other hand, sma#tercompanies with a small customer
base trying desperately to make some reganoet necessarilgjectpotential clients
that are offering less money than is expected.

The final factor affecting the amount of buyer bargaining power is the

concentration of buyers by country. In 2018, over 30% of all ICT service exports from

44 AVentures Capital et al. 2019.

45SEPAM Systems, Inc. 2019a.
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Ukraine went to the US, and over 50% went to only five destination ctiuatees.

thoughthe Ukranian IT servicemarket is highly dependent on a few select countries,

these countries are not necessarily dependent on IT service imports from Ukraine. A
simple way to illustratee bargaining power between countries trading services or goods

is to the compare the amounts traded between the two countries to the amounts traded

bet ween all source and destination countr.i
service exports go to the USA, but only 5% of all IT service imports to the USA come

from Ukrane, then Ukraindoes not have supplier power; indeed, the USA would have

buyer bargaining power. To quantify this relationship, redadisgower(or bargaining

powe) can be described usi@gwhere™Y _, thetradepower of countrgd over country

&, is the ratio oP 00 & , the percent of all imports to coundsthat come from
country®, andP’O® o , the percentage of all exports froountryc that go to

countrya.

g PO o Ol o TOW
- POOG Odo TOD
This coefficient has a logarithmic seatle a minimum and maximum value of

©)

0 and positive infinity, respectively. In this ratio, a coefficient of one signifies that both
countries have equedde power.e. that each country is equally dependent on the other
for the trade of a specified servicegood A coefficient of 10 represents tkizd
exporting countfy in this case, Ukraifihas 10 timemore trade power than the
countrythat is importingikewisea coefficient of 0.1 represents the opposite case, where
the exporting country hae timedesgradepower than the counttlgat is receiving the
imports The author calculatecetihadepower ofUkraine with respect to the largest five
destination countries folkrainian IT service expditshe USAthe United Kingdom

(UK), Switzerland, Maltand Israél as seen iRigurel2

4Aut hor dons based oo 8thteaStatistics Service of Ukraine 2019a.
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Figurel2 Trade power of Ukraineith the five largest importes§IT servces 2017
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According tdrigurel? the general trend is as follows: the higher the importance
of a destination country (in terms of the proportiddkoéinianT service exports that
go to said country), the less trade pthatrUkraine hagor small countries like Malta
and Israel, Ukraine has significant trade p&Wa7(98 and 3.28, respectively), while
for the US, to whichlmost 30% of Ukrainian IT service exports went, the trade power
ismuch smaller than ori&/ &0.08), meaning that the US has significant trade power on
the Ukrainian IT market. This is because IT sesxjpertsfrom Ukraine to the USA
accounts for only approximateh8% of all IT services that the USA impd#ts.
Furthermore, the percentage of ke IT exports that go to the USA has been

47 State Statistics Service of Ukraine 2019a; International Monetary Fund 2019a, 2019b; Office
for National Statistics 2018; Institut fur Wirtschaftsstudien Basel 2018; Trade Map 2018.

48 State Statiss Service of Ukraine 2019a; Trade Map 2018.
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increasing at a CAGR of 9.5% from 2014 to 2018, showing that the Ukraine IT service
market is becoming increasingly dependent on the USA as a customer while the
dependence of the USA on IT imports from Ukraneins low. Therefore, on a global
scale, there is high buyer bargaining power in this industry.

Overall the buyer bargaining power inTreervicegdustry is mediurSmaller
firms in niche markets face significantly higher buyer bargaining poveegéhtirms
in more generalizecharkets. Potential entrants should consider these factors when
deciding which niche to entatso, the countries to which Ukraine exports IT services
are highly concentrated, andreased tariffs on t@de.g. to the USA, which has
recenthyincreasedrade tariffs with the E&i could increase the final cost of services

from Ukraine and negatively impact the derfaanid@ services from Ukraine

2.5.4. Threat of Substitution

To the fortune of firms in thBO industry, both in Ukraine arstound the
globe there ar@o perfectsubstitute$or the services provided by ITO firms. The only
possible substitue an onshore or thouse IT department. However, this may be
extremely cost prohibitive because efstortage of developers in North America, the
largest customer of IT serviéeand the high wages for developers in the Bigate
13shows the large differencewayges, and thufecost ofhiring for developerffom

different countries.

49Nebehay 2019.

50 AVentures Capital et al. 2019.
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Figurel3 Globalsoftwareoutsourcingates 2018
300 1

Country
B Asia
B 1ac Amer.
B E Europe
200 A - USA

100 4 m

Outsourcing Rates, USD

0 T T T T T T T T T T

el S et IS el et S e’ S et
o Y ¢ QY 0 A )
N o . e s AoV 0t e oY e AoV \&3‘\ G O e AOP
" 5 W e oY W 5
o ¥ Tt e 950" S+
Position

Sourcedapted fronDiceus*

Because the USA is the largest importer of Ukrainian IT sé@rgecasaningful
to compare the costs afi-house and rearshore/offshore alternatives from the
perspective of an employer in the USA. As sdggurel3 it is evident that thouse
IT departments in the United States argegostly, and definitelycheapefandmay
everbemore effectivbecause of freed up human capithbims¢to outsource IT work
to firms that specialize in outsouraughservicesTherefore, in this sensehouse IT
departmentare not ssubstitution threat tbl service companiedowever, if we are
speaking about threats to the serviceindustry in Ukraine, it is apparent that
outsourcingates in Asia are lower than in Eastern Eyrapd Latin America has

outsourcing rates that anmigar to Eastern EurofgeEastern Europe supplies a small

51 Kravchenko 2018.
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portion of he IT serviceslemanded globallAs seerelow inFigurel4, India and

China supplied more than%d®f the market in 2017, while Eastern Europe supplied
only 5%. Considering outsourcing rates from Asia are cheaper, firms looking to
outsource IT work do not choose Eastern European (including Ukrainian) IT service for
the price alondJkrainian firmsto stay competitive, must supply services of higher

quality than their Asian or Latin American counterparts

Figureld Top supply anddemandegions fosoftwaredevelopmengervices, 2017

Top demand regions, 2017 Top supply regions, 2017
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Sourceeproduced fromVentureCapital et al. 2019 with permission

Despite the massive market share taken by China and India, Ukraine has been
increasing its shaia the globh IT services market. According to the awshor
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calalations based on yearly reports from Gartaed two Ukainian sourcédUkraine
has been increasing its global market share at a CAGR of 19%ndSgaeis

Figurel5 Volume of Ukrainian I'Serviceexports andjobalmarketshare 201@2018
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Consideringhe growtho f Ukraineds share ofin I'T serv
Figurel5 it may beassumethat even though developer costs are significantly lower in
Asia Pacifithan in UkraindT service firm# this region do not pose a large threat to
thelT service industiym UkraineThe r emai ning threats to Ukr a
are IT service firms from neighboring countries, e.g. Poland, Romania, Belarus, and
Russia, thatanoffer similar services at similar cddtsvever, the amount of services
provided by Eastern Europe as a whole is minute compared to the globatatdinand

services, thus these companies are not a significant threat. Considering the

52jEntry 2011; CMSWire 2012; TechCrunch 2013; Gartner 2014, 2015, 2016, 2017, 2018, 2019.

53 AVentures Capital et al. 2019; UNIT.City andairesliS Enterprise Fund 2019.

54iEntry 2011; CMSWire 2012; TechCrunch 2013; Gartner 2014, 2015, 2016, 2017, 2018, 2019;
Ukraine HiTech Initiative 2012; UNIT.City and Western NIS Enterprise Fund 2019.
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aforenentianed factorsthe author asseses tti@IT servicandustry in Ukraine has
low threat of substitution, be it onshorehanise IT departments in North America and

Western Europe ol servicesirms fromneighboringountries.

2.55. Threat of NevEntry

The Threat of New Entry in any market depends on three main characteristics
of the market: monetary barriers to entry, legal barriers to entry, and profitability of the
market (which is related to the concentration of the mankefraine, ther seem to
be few monetary barriers to entry, encouraging many new firms to enter th€hmarket.
IT service market is interesting because the business model is dependent mainly on
human capital, not physical capétatl thus the largest costs are vagabteg not fixed
costs As discussed in Sec. 2.Bé&tgaining Power of Suppliers, the main inputs of the
IT service business model are computer technology, programming software, office space,
internet connection, and software engineers (and otheBstedf)se the largest costs
in this industry are variable costs, the monetary cost of entering the markabmsdow
IT companies even hire developers who work from home opdhsinatomputes,
and many software programming suites are fremag the variable costs for new
entrants as well.

Currently, the legal costs of starting a business in Ukraine are also low. For
example Ukrainian nationals and foreigners can become, &h®Enost common
business structure for small IT comparies,free or for a small fee through
administrative companies that help with the process. This form of company has a
simplified tax system that redutiee tax burden on small and medium enterprises
( SMEResr) .PEO s o fi themaxintuim annuzl regerfar wipch is 5 Mil.

UAH (approximately 200,000 U8D)perating under the simplified tax regthesge is

no separate income tax (usually 18%), military tax (1.5%ggdald¢éax (VAT) in some

cases (20% of cost of goods purchased), or reguaiaksecurity tax (918 UAH, or
approx. 37 USD, instead of the usual 22% of profit up to 13,770 UAH, or approx. 555
USDRii nstead, PEds of the third g,yataigp pay
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tax relief compared to the 18% tax on income &l&wth Ukrainians nationals and
foreignerdoth can create this form of company, thus the legal barriers to entry are low.
Finally, the profitably of the market affects the number of new entrants. Markets
with largeprofit margins are attractive to newamts On the other hand, markets that
are not profitable or have small profit margins are not as attractive to new entrants
because it is harder to enter the market and steal market share will still turning a profit.
Figure 16 illustrates theperating profit margsn(the ratio of operating profit and
revenue) and net profit magithe ratio of net income and revenue) for all computer
service firms in Ukraifieom 20130 2018

Figurel6. Profit margins focomputerservicecompanies itukraine, 2012018
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Sourc&ate Statistics Service of Ukraine 2019d

55 Contact Ukraine 2019.
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FromFigurel§, itis clear that 2014 and 2015 were difficuls fieancially for
the IT service markdDespite thisthe market as a whole has had an operating profit
margin ofapproximately 7.8% from 2016 to 2018, and a net operating profit margin of
approximately 5.5%listorically, in almost every year with data for both- smdll
mediumsized companiegshé SSSU sometimgsaublishes incomplete information
denoted by &yrilicond k) {o protect the financiabnfidentialityf private companies),
mediumsized companies had higher profit margins. Moreover, for small companies, the
operating profit margin has been increasing slightly over the past six years; for the market
asa whole, the operating profit margin has both increased and decreased over the same
period, so the trend is not clear. What is clear-samomrofit margins in the IT services
market, and this will continue to attract new firms.

In summarythemonetay barriers for new IT firms entering the market are low,
as are the legal barrigiewever, the current shortage of software engineers makes it
hard for new firms to find new employees; therefore, the author is classibxatathe

threat of new entrgs medium.
2.6 Predicting Market Growth

26.1Limiting Factors

Throughout much of this paper, there has been the reoccurring theme that the
IT services market in Ukraine may be growing at an unsustainable rate. Through
researching the factors that dosbon bottleneck market grofvthvailable office
spacegxcessvage growthaccess to foreign investment, demand for Ukrainian IT
services, and supply of software engingbesauthohashypothesizethat thefactor
most likely to limithe growth of the market is the supply of software engifidess.
hypothesis can be checked by utilizing the open data that is available from the SSSU
regardingacademic enroliment by academic specialty pairedheviémployment
esti mat es o0 b tsmeéthodoldgy disussadsecD3IBU 6

To estimaté¢he number of new IT specialists added to the supply of developers

each year, the author summed the number of graduates of IT programaatthee | or 6 s ,
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specialist (this level was canceled int30atw signed in20Piand master 6s | ev
Ukraine reorganized the structure of its degrees in 2015, therefore the author counted
the graduates of programs that bilaeh onged t
(department code: 13pcording to the 2015 fisland graduates of programs that
belongedtothe Comput er Science and Computer Engi
code: 0501) according to the-ped5 lists® The authodecided not to include graduates
of t he 0 unlava 1r melpdshyi ispetsialistdpd o By | hKO?2edt ed
Ukrainain)b ecause according to theDQ@Uushldrpor s cal
surveg> junior specialist was th@hestievel of education completed by only 3% of
new IT specialists (those with less tirge year of total experien€a@jurel7compares
the number of new grads to #reuathange in the number of IT specialists.

Figurel7illustrateghat the numbeof IT specialists in the IT services market
drastically increased in 2013, decreased in 2014, and hasfinzitbaseginot always
at an increasing amoiirgvery yar since 2015. Since 2014, the number of new IT
specialists every year has been greater than the number of graduates. This difference can
be explained bspecialistsvith IT backgrounds who did not work in the IT services
market but then switched into thie services market. However, the number of IT
specialists in other markets is finite, thus at some point in time, the growth of the market
will benearlylimited to the number of new IT graduaash yeaiThe decrease in the
number of new specialistsle IT services market in 2019 could be evidence that this
point will be reached soon.

Figurel7furthershows that since 2014, the number of graduates of IT programs
hasincreased from 10,515 to 13,594, which is a CAGR of 6.6%. Because of the high

salaries and general popularity of the IT industry in Ukraine, the author expected the

56 \Verkhovna Rada of Ukraine 201
57Verkhovna Rada of Ukraine 2015a.
58Verkhovna Rada of Ukraine 2015b, 2015c.

59Voloshyn 2019.
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growth of the number of graduates of I T prc
calculations based on the aforementioned educational data, in 2014, 3.7% of all students
who began studying at the bachelords | evel
in 2018, this number was 8.4%, meaning that IT was more than twicessd aneoay

new bachel ords students. Thus, sl ow growth

industry; instead, it is due to kigtoricallydeclining number of students in Ukraine.

Figurel7. Growth of employment itineIT services market 3. Graduates, 2082018
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Ultimately, the number of IT graduates is liniygtde number of students who
enroll inuniversities (four years pridreferringtd ac h e | or Olskewsse,thg r a ms )
number of students who enroll in universities is litnjtélde number of students who
graduate from secondary school, and this number is limited by the number of students
who are enrolled in secondseiiool overalFigurel8shows the change in the number
of students who finished"and 9 grads (or klas[n, + JangUkrainian) from 2013 to

60Voloshyn 2019; State Statistics Service of Ukraine 2019c, 2018b, 2017b, 2016b, 2015b, 2014b,
2013.
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2018 based on primary and secondary sgatzofrom the SSSUhere is an obvious

drop in the number of graduates from bothdrdd 9' grades in 201perhapsiue to

the occupied territories of Crimea and parts of Donetsk and Luhansk regions not being
counted from 2014 onward/oreover, even after 2014, the numblerstudents
graduating from ¥lgrade has been decreasing with a CAGwfrom 2013 to 2018.

This decrease in the number of graduates frigrdde hasn turn caused a decrease

in thenumber of new students enrolling in universities during thepeaoate

Figurel8 Graduates of 11th and 9th Grades in Ukraine2018
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SourseState Statistics Service of Ukraine 2019b, 2018a, 2017a, 2016a, 2015a, 2014a

26.2.Labor Market Prediction

Holding the hypothesis that the number of graduates from secondary school is
affecting university enrollment and ultimately the number of graduates from universities,
the author sought to predict the number of students wihgradluates from T hrade
over the next five years. To do this, the author gathered data from the SSSU on the
number of students per grade, i.e. the numbef"jiri@ 9", 8" grades, etdor 2012
through 2018nd then calculated the aveiagapktion rate of each. The completion
rateof 10" grade and the proportion of students who study fagtafle have been
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increasing, so the author used the most recent (max) valuéhélhathor forecasted

the number of students in each proceedingfolag019 through 2023 based on the

actual values from 2018 and the calculated or predicted completion rates for each class

as saein Table2.

Table2. Number of studentén thous.)in Ukraine, bgradeand year20162023F

Grade 2016 2017 2018 201% 2026 202F 202F 202F
1 425 425 455 - - - - -
2 341 422 423 452 - - - ;
3 402 429 420 420 450 - - -
4 386 401 427 418 419 448 - -
5 370 385 400 426 416 417 446 -
6 347 368 383 398 423 414 415 444
7 353 346 367 382 396 422 413 413
8 345 351 344 365 380 394 420 411
9 326 343 350 342 363 378 392 418
Grad.9 326 326 343 350 342 363 378 392
10 192 193 217 221 216 229 239 247
11 192 185 188 211 214 210 223 232
Grad. 11 201 194 187 189 212 216 212 224

SoureeSSS12019b, 2018a, 2013an d

aut hor 0s

cCXRW28Ful ati ons

Following this, the authdinen used data on tlaove predicted number of
graduates from T hrade for 2082023, the historic enrollment rate frofi drade to

the university level (nearly 10084, rate at which new students choose IT programs,
na&mwd b @ stddentsamdthe kistoric graduate rate from
(9 2 %o pradicidhe ot@lamder 6f grad(ated fofbd )T
programdor 20192023.Furthermore, based on analysis of the data from the DOU

thenu mber of

~

bachel or s

salarysurveys, the author discovered that approximately 10% of new IT specialists were

graduates

not

of

bachel or ds or
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secondary school, twyear college/vocational school, or doctorate programs. Therefore,
the author then increased the number of predicted new IT specialists by this amount.
Lastly, the IT services market is acquiring workers from other markets (at a decreasing
rate over the last three years), so the author further increased the predictedyamounts
20%, 10%, 598%, and 5% for the years beginning with3IXB, respectively.

Figurel9 Growth of employment itmelT services market vs. IT graduates,ZOPBF
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Figurel9shows thegrowthof employment in the IT services market versus the
number of new IT graduates including the predictions made f62@R39As seen in
the figure, the author has predictesingthe methodology described ahdhliat the

number of graduates in 2019 wilease slightly, will decrease in 2020 (for the first time

Year

cal cul atedmatienal Hatadrendthe @&SUs ur vey s

61Voloshyn 2019; State Statistics Service of Ukraine 2019c, 2018b, 2017b, 2016b, 2015b, 2014b,

2013.

45



in fouryears) mai nly because of the | ow number of

and 2015 (35,574 and 37,125, respectively), compared the past several years (53,002 in
2018ji and then grow at aAGR of 12% from 2020 to 2023. Furthermore, the author
predicts that the number of new IT specialists will decrease in 2019 ande2020

total number will grow, but by a decreasing amaynotv in 2021 and 2022, and grow

slightly or not at all in 20ZBarough this analysis, the author has therefore determined

that the largest limiting factor for the IT services market is the lack of human capital in

the form of qualified IT specialists.

26.3.Market Revenue Prediction
As seen in the previous sectitme, author predicted that the amount by which
thesize of the IT services market will inci@asg¢erms othenumber of employeiés
will be significantly lower for 2@2823. The question that remains is: how will this limit
in human capital affect the ogons of the market, and, more specifically, the annual
revenue?o predict the future market revenue in light of this finding, the author decided
to use a OLS regression to estimate the annual revenue Okithaimian IT services
market as a functiorf the number of specialists employed in the market. The author
argues that the IT services market is characterizéegdgtefproduction function in
whichnrj , the output of firng, is the minimum ab 0 andw 0 , whered andd
are the units ophysicalcapital and labathuman capitallandé and @ are the
coefficient of production of capital and labor, respectivelynas @l
AR EDO D (10
There is no shortage of physical caf@tgl computers and office/working spac#)e
given industry, and the costphysical capital are small comparedadsetlof human
capital therefore the author assumes that firms will be limited by human capital
physical capitaleducingl10) to (11).
n [ EBO @00 (11
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Moreover, theutput of the market as a whole is merelguh®f the firms asseen in
(12, wherebis the weighted mean of the coefficient of production of labor and

is the number of IT specialists in the market.

0 n WL W U @ (12
Equation(13) is the log transform @12), and(14) is the estimated form @f3) where
I is the intercept, is thereturn to scale on the number of workers (and we expect
this coefficient to be one).

1T 1T7Td 1T 11TE 13

[ ORI (o f (14
Theresults from this regression are listed bel@abie3. The regression has

an’Y value of 0.9721, an adjus¥df 0.9674, a residual standard err6r@g24&and
an overall walue 0f6.881€06. The interpretation of the output is as follows: a 1%
increase in the number of IT specialists corresponds with a 1.04% increase in the annual
revenue, and the overall coefficient of production of labor,annualrevene per
employee, is equal éap(2.75308)r 15.69089 (thous. USM)thus follows that the
monthly revenue per employee is 1,307 USD. Also, performing a coefficient test with the
null hypothesisD g, p, and the alternate hypoth€€lgj  p, resultsn a pvalue
of 0.2942294meaning that we cannot reject the null hypothesis thas (which aligns

with our assumptions and expectations).

Table3. Market revenue regression output

Variable Estimate Std. error p. value
Intercept 2.75308 0.31899 0.000133
i1 %4: . 1.04263 0.07215 0.000007

With the market regression complete, the author then predicts the annual market

revenue for201$2023 using theboveregression specification and the predicted
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employment amounts (based the analysis completed in Se&22 Labor Market
Predictionfor 20192023, as seenhigure20.

Figure20 Annualrevenue of Ukrainian [gervicesnarket, 201d2023F
() -

. Forecast

~
'}

Revenue, Bil. USD

2011 2012 2013 2014 2015 2016 2017 2018 2019F 2020F 2021F 2022F 2023F
Year

SoureeNational Bank of Ukrain2019 (actual)a n d  a wdlchlationd based on
regressiofforecast)

Based on the regression results, and as illustriaiguale20, the author predicts
that the Ukrainian IT services market will continue to grow. Despite the shortage of
human capital, the author predicts that the market will grow at a CAGR of 9.8% over the
next five years, much slower than the rate often quoted iegedis From this figure,
it may not be immediately apparent that the growth is going to hiowstowver the
next several yeafsgure21, which illustrates the ciges, not the levelsiakes this
trend clearer.

According to the authoroés predictions,
in 2019, 2020, and 2021, to the lowest level that will be recorded in the period from 2012
to 2021F. Then, the change inwaimevenue will increase t8% in 2022 and 2023.
Therefore, through the employeeel analysis, the author found that the market is not

likely to grow at 20% YOY because of human capital shortages; instead, it is more likely
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to grow at a CAGR of appiioxately 10% over the period 28A@23. Large companies
cangrow quickly by acquiring smaller firms, but this sort of growth is not organic, and it

does not represent growth of the actual market, but instead a transfer of market share.

Figure21l Change imnnualrevenue of Ukrainian IErvicesnarket, 201d2023F
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CHAPTER 3. CONCLUSIONS ANIRECOMMENDATIONS

3.1 FiveForces Conclusion

As statedatthe beginning of this paper, the main purposes were to answer the

following questions: Does the competitive landscape of the market allow for new

entrantsWill the marketontinue to grow &0%or more year over yearqy)? What

are the largest factors limiting the growth of the IT services market? What can the
potential investor do to support the growth of this market? Th&dfoes analysis
addresses the first and third questidhs.findirgs from the Fiv&orces analysis for

the IT servicemdustryin Ukraine are summarized belowWwable4.

Tabled. Summary ofiveforcesanalysis for the Ukrainian grviceindustry

Force Level

Explanation

Industry High
Rivalry

Bargaining  High
Power of
Suppliers

Bargaining Medium
Power of
Buyers

In 2018 the Ukrainian IT sernsaedustryhad an HHI
(market concentration) of TO®HI less tha 1,500 is
considered competitive. Using the labor market appr
the market had an HHI of 835 in 2018. Also, market
concentration has been decreasing at a CAGR of 59
the last seven years

Suppliers of nehuman inputs such as computers,
programming environments (software), office space,
internet/mobile connections do not have bargaining
power because the goods/services they supply to th
servicendustry are not highly differentiated. Howevel
software engineérgshe most important inpiathave
high bargaining power because there is a growing
shortage of software engineers in Ukraine.

Some IT service firms operatédighly concentrated
markets with few buyers, e.g. Telecommunications,
these buyers have significant bargaining power. Firn
operating in less concentrated markets-eogmerce
and financial services, face less buyer bargaining pc
Finaly, @ a gl obal l evel , ar
exports go to the USA alone, and this proportion has
been increasing with a CAGR of 9.5% from 2014 to .
This concentration can be damaging if the US adds
tariffs to its imports.
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Table 4 Continued
Threat of Low In-house IT departments are epsihibitive, so many
Substitution US and Western European firms outsource IT work 1
service companies. Outsourcing rates in Asia are o\
than inE. Europe, and the rates in Latin America are
similar to hose irE. Europe; however, the demand for
Ukrainian and Eastern European IT seryicegneral
are still increasing because the amount of services
providedfrom E. Europe is minsculecomparedo the
global demand.
Threat of Medium The IT serviceindustryhas few to no monetary barriel
Entry to entry. Legal barrieis entryare also small or non
existent, even for fore
service market benefit from the simplified tax regime
allowing them to pdgwertaxesTheoverall market hac
operating and net profit margins of approximately 7.
and 5.5%, respectively, in 2016, 2017, and 2018.

Based on théve-forces analysis completédte author found that thedustry
rivalryis highthebargaining power of suppliergigh thebargaining power of buyers
ismediumthethreat of entry is medium, athe threat ofsubstitutioris low Based on
these findingshe authopredictghatnew firms will continue to enter the market at a
high iate, decreasing market concentration even fikthher, the author discoeer

that the largest limiting factor is most likely the shortage of human capital.

32. Predictios
As stated irgec. 2.6.3., Market Revenue Prediction, the author predicts that the
market will not continue to grow at 20% or more YOY as stated in some tech reports.
Over the past two years, the annual revenue grew by more than 20% each year; however,
the lack of newTl graduates will bottleneck the growth of annual revenues, leading the
market to grow at a lower rate of around 10% (CAGR) over the next five years.
Several inputs coubé flawed and may affect the validity of the prediciibas
model the author used poedict future market growth relies on thnekcators: the
official export value of the computer serviodsstry as reported by the NBtle
estimated empl oyee ac eawonuahdaary sumeys dnd hen D OUOS
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amount oflT graduates eachyeaat t he Dbachel or 6s,Thespeci al i
possible issues with each input are discussed below

First, the amount ofT graduates each year is official data from the SSSU,
however, the author relies on the assumption that all gradudtggagrams go to
work in thelT industry, and very few or no graduates from other academic programs go
to work adT specialists in the same indusifizile this assumption seems reasonable,
significant amounts of IT specialisidycome from other acadeniranches such as
mathematics or engineering. Based on the current survey data available from DOU, there
is no way to test this assumption further. Moreover, Ukraine reorganized the structure
of its academic programs (perhaps to match changes in tgcandltvgnds), therefore
the author had to match the types of academic programs as closely as possible and
manually aggregdte data for both the old and new forniaere is also the possibility
that the author miscopied some information, but anyedifies are likely minor

Secongtheestimates for theumberof IT specialisthat are used in this study
are calculated usiiPUé s met hodol ogy based on the nunm
answer that they work in companies with moreltf@0 employees atiet number of
IT specialists that work in companies with more than 1,000 employees. For this data to
be reasonable, the survey needs to representative of tH& @ofingation. The most
recent survéy conducted iduneandJulyof 200 recorded around 10,000 responses,
or more than 5% of specialists working inThedustry. However, this survey is not
conducted randomly (it is hosted@@Ud s website and anyone wi't
respond), therefore the responses may be skeaegublishes these estimates every
yearirDecember n an arlabodarketoc @abhbked On responses f |
survey conducted in the summer of that®yB&U has not completed the labor market
report for the yea2019,but the salary data isealdy available, therefore the author

estimatsthe total using the aboreethods.

62 DOU.ua 2018.
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Third, the revensised in estimating the regressiodel come from theBU.
Specifically, this information is published in the balance of payments reports, in which
oxcredi td6 signifies exports (asnedn da dnegb istedr vsiicgens
imports (receiving services and sending mBfreyh. these reports, the author used the
values for credits from t ltelecammoniogiiant er ser v
computer, and information servides | t i's the awutlhseervibes posi ti
market most closely aligns with this specific catEfbigraine Asociatiomas argued
that theNBU figure underestimates the true value of eXfpontsthel T services market
because revenue receifreth dconsulting, business process analysis and other types of
nontransferring servickg et i ncl uded i n a cHowewen titl ed
the author was not able to find information suppwprtir refuting this clainif the
figures from th&BU are understated but consistently understated, then the findings of
this report are unchanged. If, however, it can be shown tHdtBthé figeires are
becoming significanthigore and more inaccurategrtht could discredit these results

In light of the possible inconsist&scor inaccuracies in the data used as inputs
in theregression, the author crosschecked as many sources as possible tivémprove
quality of themodel. However, the author was able to find any other sources that
would improve the reliabiliof the modelThe single source that is not a government
source iIPOU. IfDOUadds additional guestions to the
first year working in alT service compaffy Adwhat was your academic major
(specialty 7Tdenfewerassumptions will be required and the model will be more reliably
However, even without these additions, the author is still confident in the model and the

predictions for the market based onntioelel.

63National Bank of Ukraine 2019.

64|T Ukraine Association 2018b.
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3.3. Recommendations

In conclusion, the author has determined that new firms will continue to enter
the market, but that the market will not grow at 20% YOY because of the shortage of
human capital. The last question remains, then, what gqaotethigal investor do to
support the growth of the market? Currently, investors can support the hyarket
attempting toncrease theumber of qualified IT speciali§this number will continue
to increase with timalbeit slowlyas the popularity of IThcreases among young
students that have yet to choose their future profession.

Being that this is a human capital problem, foreign investment can only be so
effective One of the reasons for this human capital problem is that after the fall of the
Sovi¢ Union, the population of Ukraine began decreaBiegpopulation of young
people has increased since then, but the university level pouatiarcoveringh
way to solve the human capital proktieamis to increase the opportunities for young
students to become interested in IT and to incentivize them to become involved in IT.
Currently, approximately 10% of students choose IT as their specialty, but this can
increaseTo increase the opportunities for young students, the Ukrainian government
should increase spending on IT programs and equipment (basic computers) in schools
throughout the countrifhe high wages (relative to the natvade median wage) in IT
should be a large enough inceritwatract more students to.IT

The above approachill be effective ovetime, but it is not immediate. A
quicker, butostlier way to increase the numbelTospecialists is for the government
or private companide fund more crashcourselT schoolsin which people with or
without higher education canquire the skills necessary to work as a junior software
engineeguickly, perhaps in a year or less. Some tfig®ischools exist, but they are
not well known or able to support the number of IT specialists Ukraine needs to meet
the demands of the nkat.
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