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Abstract. Nowadays, the IT industry is one of the few branches of the Bela-
rusian economy, which today generates an increase in export earnings and has 
a great importance for the Belarusian economy. The authors of the article study 
the experience of 18 countries in order to identify the elements of the economic 
mecha nism, influencing which it is possible to increase the effectiveness of ICT and 
strengthen its competitive positions. In this study, 59 indicators for three groups of 
countries are considered for the period from 1960 to 2017. Using econometric me-
thods of analysis, the authors constructed a regression model of the depen dence of 
the share of ICT services export of in the total export of services on six exo genous 
variables, analyzed their intensity of influence and the possibility of influence on 
them by the government.
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Relevance of the topic. The relevance of the topic of this study is deter-
mined by the processes taking place in the economy of the Republic of Bela-
rus and aimed to reform the entire economic mechanism in connection with 
its reorientation to the post-industrial type 
of the sectoral composition of the gross do-
mestic product. In the past few years, Bela-
rus has gained the reputation of one of the 
leading «IT-countries» in the Eastern Euro-
pean region. According to the Global Ser-
vices 100 rating, the Republic of Belarus in 
2017 was ranked at 13th place among the 
20  leading countries in IT outsourcing and 
high-tech services. In addition, the TOP-
100 of the world’s largest companies in this 
sphere include many companies with Bela-
rusian roots: EPAM Systems, IBA Group, 
Bell Integrator, Itranstion and Intetics Co 
(International Association of Outsourcing 

Table 1
Global ranking of countries 

by the level of development of 
information and communication 

technologies

Place Country Index

1 Iceland 8,98

2 South Korea 8,85

3 Switzerland 8,74

… … …

32 Belarus 7,55

S o u r c e: [8].



Professionals, 2017). In the IT rating published by the United Nations, Bela-
rus is ranked at 32nd place in the year 2017 (Centre for Humanitarian Tech-
nologies, 2018).

State of the issue. The direction of software development exists in the Re-
public of Belarus since 1998. However, the key «starting point» with which 
the development of the IT sphere in Belarus began rapidly is September 2005, 
when the Decree of the President of the Republic of Belarus No. 12 «On HTP» 
laid the legislative basis for the successful operation of the «Belarusian Silicon 
Valley» – the High Technology Park – and attracted investment in the field of 
software development (National Centre of Legal Information of the Republic 
of Belarus, 2018). December 21, 2017, the Decree of the President of the Repub-
lic of Belarus No. 8 «On the development of the digital economy» was signed, 
which is aimed to build a modern digital economy in the Republic of Bela-
rus (National Centre of Legal Information of the Republic of Belarus, 2018).

Graph 1. Dynamics of changes in the export  
share of ICT services as a percentage of total export  

of services from Belarus in 1997–2016
S o u r c e: own elaboration.

“The IT industry is generating today a significant increase in export ear-
nings for Belarusian economy. So the export of Belarusian computer servi-
ces has been growing steadily for many years. Over the period from 2000 to 
2016, it increased almost tenfold from $ 197 million to $ 1.7 billion. As a con-
sequence, the industry’s contribution to foreign trade indicators is constantly 
increasing: in 2000 the computer services represented 32.4% (197 million US 
dollars) in the structure of export of services from Belarus, in 2016 – 45.98% 
(about 1.7 billion dollars)” (Portal of the Ministry of International Affairs of 
the Republic of Belarus, 2018). For comparison, the volume of export of Bela-
rusian trucks Republic of Belarus in 2016 amounted to 631.6 million dollars, 
tractors – to 476.7 million dollars (National Statistical Committee of the Re-
public of Belarus, 2018).

According to the report of the global consulting company Ernst & Young 
on the development of the Belarusian IT industry, “90% of the products crea-
ted by Belarusian IT companies are oriented to the external market and expor-
ted abroad. The report also notes that the birth and rapid growth of the Bela-
rusian IT industry was possible due to the high quality of national education 
in technology and hard science” (Ernst & Young LLC, 2017).

Problem statement, object selection. As mentioned above, the issue of in-
creasing the efficiency of the functioning of the Belarusian IT sphere and its 



competitiveness in the world market has a great importance for the econo-
my of the Republic of Belarus. However, for the successful development and 
further prosperity of this industry, an integrated approach to the assessment 
and analysis of the performance of both individual enterprises and the en-
tire industry is necessary. One of the most common and widely used groups 
of ways to implement such an analysis are econometric methods. The use of 
such methods makes it possible to simulate the dynamics of individual indi-
cators in their interrelation with other elements of the system, which allows 
us to predict with a high enough accuracy the further development of these 
indicators and of the system in general. Applying such methods, this research 
proposes to study the experience of foreign countries and identify elements of 
the economic mechanism, we can affect in order to increase the effectiveness 
of the information and communication technologies sphere and to streng then 
its competitive position in the world market.

To achieve this goal, the authors decided to build an econometric model 
based on the available statistical data for 18 countries in the period from 1960 
to 2017. These countries can be divided into three groups. The first (United 
States of America, Singapore, South Korea, Israel, Japan) will include coun-
tries that can be called «pioneers» of the IT industry. There in the middle of 
the last century the first IT companies have appeared, revolutionary and fun-
damental discoveries for IT industry have been made, the first software pro-
ducts and information technologies have been created. In the second group 
(Finland, Sweden, Hong Kong, Ireland, India), the authors of the study in-
cluded countries that some time after the genesis of information technology 
in the states of the previous group began to develop this sphere in their own 
country, in every way stimulating the national IT companies and their entry 
into the world market, which to date has ensured these countries the repu-
tation of ICT leaders along with the states of the first group. The third group 
(Slovakia, Latvia, Estonia, Poland, Czech Republic, Ukraine, Hungary, Bela-
rus) is represented by the countries of the former socialist camp, which over 
the past 25 years also began to pay close attention to the development of in-
formation technologies and gradually achieved some success in this field in-
creasing the share of IT sector in their economies.

Selection of variables. At the next stage of the study, variables were se-
lected for the future model. The authors of the study suggested that all factors 
affecting the information and communication technologies industry can be di-
vided into two groups: internal factors of the industry and factors of external 
influence on the industry. The first group proposes to include only the results 
of the functioning of the entire ICT sphere, and to the second group includes 
everything that directly or indirectly creates conditions for achieving these re-
sults, (the resources in the widest sense of this word). The first group in this 
study is represented by only one variable – the export of ICT services (as % 
of export of all services). The choice of this variable is due to the fact that the 
increase of this indicator has a particular importance for the Belarusian econ-
omy, where, in the conditions of shortage of foreign exchange resources, the 
increase in export earnings due to such profitable sectors as the ICT sector is 
a necessary condition for maintaining and strengthening economic stability.

The second group includes a large number of indicators, different both in 
nature and in economic substance. For this reason, we divide them into sub-
groups. The first subgroup is represented by indicators that characterize the 
state of the entire national economy: the dynamics of the gross domestic pro-
duct per capita, the current balance of payments, the total amount of reserves, 



adjusted net savings, final consumption expenditure, and so on. The second 
subgroup consists of indicators related to financial resources and their sour-
ces: foreign direct investment, real interest rate, import of financial services. 
The indicators of the third subgroup characterize the suppliers of ICT compa-
nies: import of insurance services, import of ICT services, import of commer-
cial services. To the fourth subgroup, we include the indicators quantitatively 
and qualitatively characterizing labour resources: the level of education, the 
level of literacy, the state’s expenditures on education, the percentage of ur-
ban residents and the unemployment rate. The fifth subgroup includes indi-
cators of business conditions: total tax rate, subsidies and transfers to business 
and so on. The sixth subgroup consists of indicators characterizing the le vel 
of development of science in the country: expenditures on R&D, the number 
of researchers, the number of patents. The last, the seventh subgroup is rep-
resented by indicators that characterize the social processes taking place in 
the country: poverty gap at national poverty lines, the GINI index and net 
migration.

Graph 2. Groups of factors affecting information 
and communication technology industry

S o u r c e: own elaboration.

Model specification. In general, at the first stage of the study in all groups, 
the authors considered 59 different indicators using World Bank data that are 
freely available (The World Bank DataBank, 2018). On the basis of the conduc-
ted correlation analysis, seven variables were selected for the future model:

1. Export of ICT services, percent of total export of services – y. Endoge-
nous variable. It characterizes the place of the information and communica-
tion technologies industry in the national economy and, as mentioned above, 
nowadays has a great importance for the Republic of Belarus.

2. Insurance and financial services, percent of total import of services –
x1. Exogenous variable. The functioning of IT companies is closely connected 
with financial and insurance services.

3. Communication, computer services, etc., percent of the import of all
services – x2. Exogenous variable. The import of communication and compu-
ter services to a certain extent creates a resource base for the creation of in-
formation technology.



4. Total reserves, percent of external debt - x3. Exogenous variable. It
shows the financial stability of the state, characterizing the ability to repay its 
debts to foreign creditors.

5. Total tax rate, percent of commercial profit - x4. Exogenous variable.
Characterizes the conditions of doing business in the country.

6. Government expenditure on tertiary education per student, percent of
gross domestic product per capita - x5. Exogenous variable. Being a high-tech 
sphere, the ICT sector requires highly qualified personnel with a high-qua-
lity tertiary education.

7. Research and development expenditure, percent of gross domestic pro-
duct – x6. Exogenous variable. Conducting a large number of multifaceted sci-
entific research is the basis for the creation of new products in the field of in-
formation and communication technology.

After selecting the variables using the EViews package, an econometric 
model was created y = –0.8269 + 0.203 * x1 + 0.3602 * x2 + 0.2776 * x3 + 0.0442 * x4 + 
+ 0.0483 * x5 + 4,6368 * x6. To improve the quality of the model, it was decided  
to enter time lags for variables x4 and x5. The improved model has the form  
y = –0.8472 + 0.1841 * x1 + 0.3589 * x2 + 0.2698 * x3 + 0.0434 * x4 (–1) + 0.0884 * x5 (–1) + 
+ 4,4403 * x6.

Table 2
Analysis of the model specification  

y = -0.8472 + 0.1841 * x1 + 0.3589 * x2 + 
+ 0.2698 * x3 + 0.0434 * x4 (-1) + 0.0884 * x5 (-1) + 4,4403 * x6

S o u r c e: own elaboration.

Interpretation of the model. As can be seen from the model above, the 
exo genous variables under consideration have a different effect on the export 
share of ICT services in total services export. At the final stage of the study, 
it is proposed to analyse the economic nature of these differences. To begin 
with, we will rank the exogenous variables according to the strength of the 
effect on the endogenous variable, based on the values   of the coefficients b1, 

Dependent Variable: Y
Method: Panel Least Squares
Date: March/11/2018  Time: 13:45



b2, b3, b4, b5 and b6, and the significance level of these variables determined 
by the value of their t-statistics. As can be seen in the figure, the most signifi-
cant effect on y is provided by the variable x6 (b6 = 4,4403), which is the ex-
penditure on R&D as a percentage of gross domestic product. As it was men-
tioned above, the sphere of information technologies develops on the basis 
of scientific discoveries and experimental developments, which are the basis 
for the created software and information products, and it is confirmed by the 
results of this study. The second most important variable is x2 (b2 = 0.3589) – 
import of communication and computer services. Here it should be noted that 
IT-business today often involves the creation of the final information product 
in this country due to the import of information and communication services 
from abroad. Companies of the ICT industry have more and more subsidia-
ries, representative offices, branches in different countries all over the world, 
let alone foreign suppliers and customers. Such globalization of business in 
the IT sphere, in our opinion, explains the strong influence of this variable 
within the framework of the constructed model. A little bit lower influence 
on the endogenous variable is exerted by x3 (b3 = 0.2698) – the ratio of total 
reserves to the external debt of the state. The impact of this variable can be 
explained by the indirect and direct impact of the country’s financial stabili-
ty on a number of macroeconomic indicators and on the economic conditions 
of doing business. Variable x1 (b1 = 0.1841) characterizes the import of insu-
rance and financial services, without which it is difficult to imagine the pos-
sibility of a normal functioning of the IT business, especially in the context of 
its globalization, as noted above. The variables x4 (b4 = 0.0434) – the total tax 
rate – and x5 (b5 = 0.0854) – the government’s spending on higher education – 
have a slightly smaller impact on the export of ICT services, and the results 
of such impact are manifested with a time delay in one year. This fact can be 
explained by the fact that the ICT industry companies react to changing busi-
ness conditions not instantaneously, but after a while, just as much as  changes 
affecting the quality of the national higher education.

The authors of the research also propose to analyse all the variables of the 
final model from the point of view of their variability and the possibility to 
impact on them by the government. For this, the standard deviations for each 
exo genous variable were considered. The greatest variance of values is ob-
served for the variables x2 and x4, a little bit smaller for the variables x3 and 
x5. Variables x1 and x6 have the lowest level of variability. From the position 
of the government, it is much easier to change the total tax rate (x4) and the 
level of government expenditure on tertiary education (x5). It may be more 
difficult to influence the of R&D expenditure (x6). However, taking into ac-
count the fact that this variable within the framework of the constructed  model 
has an imminent level of significance, in opinion of the authors of the study, 
the government should pay attention to the possibility of varying this indi-
cator in order to have desired impact on the export share of information and 
communication technology services in total export of services.

Conclusions. In the framework of the study, 59 different indicators for 
18 countries all over the world over the last 58 years were considered in or-
der to construct an econometric model of export share of ICT services depend-
ence in total export of services from other variables, indicate the ways in which 
the state can increase this indicator. In the final model of six exogenous vari-
ables, the most significant are the expenditure on research and development. 
As it was also identified in this research, the import of computer and infor-



mation services also has a big impact on the performance of the information 
and communication technology sector, what is largely due to the globalization 
of modern business in general and IT business in particular. Despite the low 
level of influence of government expenditure on tertiary  education in com-
parison with other variables, the authors of the work would like to emphasize 
the importance of this indicator for the development of the high-tech econ-
omy, which requires not only highly qualified personnel, researchers, scien-
tists and entrepreneurs but also a qualitative continuous system of training 
them. However, in opinion of the authors, in order to achieve desired export 
share of ICT services in total export, a complex impact on all variable models 
is necessary, among which in descending order by intensity of influence: re-
search and development expenditure, import of communication and computer 
services, total reserves in % to external debt, insurance and financial services 
import, government expenditure on tertiary education and the total tax rate.
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ИССЛЕДОВАНИЕ ФАКТОРОВ РОСТА 
СФЕРЫ ИНФОРМАЦИОННО-

КОММУНИКАЦИОННЫХ ТЕХНОЛОГИЙ

Аннотация. Сегодня ИТ-отрасль, генерируя рост экспортной выручки, 
представляет всё большее значение для белорусской экономики. Авторы ста-
тьи исследуют опыт 18 стран мира для того, чтобы выявить элементы хозяй-
ственного механизма, воздействуя на которые можно увеличить результатив-
ность деятельности сферы информационно-коммуникационных технологий 
и укрепить её конкурентные позиции. В рамках настоящего исследования 
рассматриваются 59 показателей для трёх групп стран за период времени 
с 1960 по 2017 гг. С применением эконометрических методов анализа авто-
рами была построена регрессионная модель зависимости величины доли 
экспорта ИКТ-услуг в общем экспорте услуг от шести экзогенных перемен-
ных, проанализирована степень влияния этих переменных и возможность 
воздействия на них со стороны государства.

Ключевые слова: информационные технологии, ИТ-индустрия, сфера 
информационно-коммуникационных технологий, сфера услуг, факторы ро-
ста, экспорт ИКТ-услуг, НИОКР.
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