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EDUCATION AS A WAY TO PREPARE
SERBIA FOR A DIGITALLY CONNECTED
WORLD

Marijana VIDAS-BUBAN]JA*

Abstract - The digitalization level of society and economy is growing in ac-
cordance with the rising acceptance and implementation of digital technologies and
the transfer of social and economic activities to the Internet. Serbia, being at the be-
ginning of the information society and digital economy development, has to define a
proper infrastructure-organization-human framework in order to tap all the advan-
tages offered by new technologies for more competitive business operations of domes-
tic enterprises and long-term sustainable development of the national economy. This
paper analyses the role of education in the process of the digital transformation of
the Serbian economy and society. It particularly points out to the importance of ICT
education and digital innovations that create solutions and knowledge for economic
development and progress in the modern digitally connected world.

Keywords: information and communication technologies, education, knowledge,
development

INTRODUCTION

The emergence of information and communication technologies (ICT) as
the key general purpose technologies in the last 40 years has affected almost
every aspect of economic and social activities. The world has been experi-
encing positive effects from ICT on its economy, business growth, and living

* Belgrade Business School - High School for Applied Studies and Faculty for Finance, Banking
and Auditing, Alfa University, Belgrade
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standards. Both developed and developing countries are trying to properly im-
plement information and communication technologies in order to use their
innovation and growth potentials and opportunities in different sectors of the
national economy.

For Serbia as a country in transition, faced with economic and financial
instability and budget constraints, it is very challenging to overcome all the
uncertainties and barriers for the role ICT can play in economic and business
performance. Although in the past two decades in Serbia ICTs have generally
improved their performance and the growth of the ICT sector has been rea-
sonable, Serbia still needs to reform its economy in a way that allows ICT to
become “the great enabler” it can be. The role of education for the proper ICT
implementation in the Serbian economy and society is analyzed in this paper'.

THE NEW DIGITAL BUSINESS ENVIRONMENT

The 19" and 20" centuries saw three industrial revolutions - mechani-
zation, electrification, and automation. The 21* is seeing the fourth - digiti-
zation. The digital opens up unprecedented possibilities. Digital technologies
and innovations are powerful, pervasive and have multiple, indirect impacts.
These innovations are changing economies and markets, and reinventing re-
lationships between organizations, suppliers and customers, thus becoming
critical elements for growth, innovation and job creation?.

The modern business environment changes under the influence of the sec-
ond wave of disruptive digital technologies. According to the European Digital
Transformation Scoreboard 2017, there are seven important digital technologies
for doing successful business today and they are: mobile services, social media
and cloud technologies, the Internet of things, cybersecurity solutions, robotic
and automated machinery, big data and data analytics (Figure 1).The specificity
of these digital innovations defined as The Fourth Industrial Revolution is that
they bring about changes in the complete industry sectors thus becoming a key
condition for further competitive business operations in the global market®.

1 Vidas-Bubanja, M. and Bubanja, I, “The Future of digital economy in some SEE countries (case
study: Croatia, Macedonia, Serbia, Bosna and Herzegovina)”, 39" International Convention on
information and communication technology, electronics and microelectronicsMIPRO 2016, May
30"-June 3" 2016, Opatija, Croatia, Proceedings, 2016, 1780-1785.

2 Deloitte, Doing business in the digital age: the impact of new ICT developments in the global
business landscape Europe’s vision and action plan to foster digital entrepreneurship, April,
2013, 13.

3 European Commission, Digital Transformation Scoreboard 2017: Evidence of positive outcomes
and current opportunities for EU business, January, 2017, 7.
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Technological focus

Big data and
data analytics

Robotic and

automated M::;ile
machinery - o
Internet of Cybersecurity
Things solutions

Cloud

Social media technologies

Fig. 1. Seven key technologies of the Fourth Industrial Revolution
Source: European Commission, Digital Transformation Scoreboard 2017: Evidence of positive
outcomes and current opportunities for EU business, January, 2017, 9

The exponential speed of developments, disruption across all major indus-
tries, and the impact on entire systems of production, management, and gov-
ernance are what differentiate these developments from previous “industrial
revolutions”. The future holds an even higher potential for human development
as the full effects of new technologies such as the Internet of Things, artificial
intelligence, 3-D Printing, energy storage, and quantum computing unfold*.

According to McKinsey Global Institute, new digital technologies should
be observed both in terms of their potential economic impact and the capac-
ity to disrupt, because these effects go hand-in-hand and because both are of
critical importance to leaders®. As the early 20"-century economist Joseph
Schumpeter® observed, the most significant advances in economies are often
accompanied by a process of “creative destruction”, which shifts profit pools,
rearranges industry structures, and replaces incumbent businesses. This pro-
cess is often driven by technological innovation in the hands of entrepreneurs.
For these reasons, the following characteristics of new digital technologies are
positioned high on the importance level list”:

4  World Economic Forum, The Global Information Technology Report 2016: Innovating in the
digital economy, Geneva, 2016, V.

5 McKinsey Global Institute, Disruptive technologies: Advances that will transform life, business,
and the global economy, May, 2013, 1-2.

6 Schumpeter, Joseph A., Capitalism, Socialism, and Democracy. 3" ed. 1942, Harper and Broth-
ers, New York, 1950.

7 McKinsey Global Institute, Disruptive technologies: Advances that will transform life, business,
and the global economy, May, 2013, 2-3.
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o The technology is rapidly advancing and demonstrating a rapid rate of
change in the capabilities of companies. Business processes experience
breakthroughs that drive accelerated rates of change or discontinuous ca-
pability improvements.

o The potential scope of the impact is broad as digital technologies have
broadly reached and touched companies and industries and are affecting
(or giving rise to) a wide range of machines, products, or services.

o Significant economic value could be affected. An economically disruptive
technology must have the potential to create massive economic impact.
The value at stake must be large in terms of profit pools that might be dis-
rupted, additions to GDP that might result, and capital investments that
might be rendered obsolete.

o Economic impact is potentially disruptive. Technologies that matter have
the potential to dramatically change the status quo. They can transform
how people live and work, create new opportunities or shift surplus for
businesses, and drive growth or change comparative advantage for nations.

ADVANTAGES OFFERED BY THE DIGITAL ECONOMY

From an economic point of view, ICTs boost productivity and reduce trans-
action and information costs, but their impact extends well beyond productivity
gains. For example, for Europe it is estimated that one third (0.7 percent) of the
average 2.2 percent GDP growth rate from 1995-2007 can be traced to ICT, of
which more than half came from investment in ICT, one third from productivity
gains in ICT production, and the remainder from productivity through ICT use®.

At the same time, ICTs allow new models of collaboration that increase work-
ers” efficiency and flexibility’. Over a short period of time, digital technologies
have moved from simply allowing businesses to do what they’ve always done, but
more efficiently and effectively, to enabling businesses to completely change not
only what they are doing, but also the business models they use to create value. In
this way ICTs foster entrepreneurship and create new business models'.

8 European Commission, Unlocking the ICT growth potential in Europe: Enabling people and
businesses Using Scenarios to Build a New Narrative for the Role of ICT in Growth in Europe,
Brussels, 2013, 6.

9 European Commission, Digital Transformation of European Industry and Enterprises, A Report
of the Strategic Policy Forum on Digital Enterprenuirship, Brussels, 2015.

10 Vidas-Bubanja, M. and Bubanja, I, ,,The Future of digital economy in some SEE countries (case
study: Croatia, Macedonia, Serbia, Bosna and Herzegovina), 39" International Convention on
information and communication technology, electronics and microelectronicsMIPRO 2016, May
30"-3 June 2016, Opatija, Croatia, Proceedings, 2016, 1780-1785.
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Digital technologies and innovations are powerful and have multiple im-
pacts that create new challenges for business leaders and entrepreneurs. Com-
panies in the digital economy support the idea of digital disruption in order
to realize all potentials across a spectrum of digital opportunities. ‘Digital dis-
ruption’ refers to changes, both positive and threatening, and will affect com-
panies in three ways':

«  Customer insights combined with the ability to reach out to customers more
effectively,

o Operating models - the way daily operations and processes are organized,

« Business models - the way value is created, delivered and captured.

In the new digital business environment of converging frontiers, tradi-
tional industry boundaries are becoming blurred and new competition rules
are characterized by even closer cooperation between IT/ telecommunications
firms and traditional manufacturing companies. In fact, IT firms are becom-
ing the new industry leaders. The most recent examples: Facebook is acquir-
ing a stake in the drones business and the Internet giant Google is entering
the biotech sector and researching new methods of combating age-related dis-
eases'?.

At the same time, the boundaries between industrial and non-industrial
applications are also decreasing, changing the relations between industrial
and service sectors. Although the focus of entrepreneurs is still on industrial
working methods, they pay attention also on the reproducibility not only of
identical products, but also of services. Services can be mass-produced too.
High-quality digital (outsourced) services and a fail-safe, comprehensive digi-
tal infrastructure are becoming the fundamental prerequisites for the success-
ful digitalization process".

The digital economy changes the very nature of consumption, competition
and how markets operate. It is also driving a significant shift in the balance of
power between organizations and individuals owing to the explosion in con-
nectivity and the availability of information. Online communications between
customers and suppliers, social networks and interactive exchange of infor-

11 Deloitte, Doing business in the digital age: the impact of new ICT developments in the global busi-
ness landscape Europe’s vision and action plan to foster digital entrepreneurship, April 2013, 9.

12 Ronald Berger Think Act, Industry 4.0 The new industrial revolution, How Europe will succeed,
March, 2014, 12.

13 Vidas-Bubanja, M. and Bubanja, I., “Business Competitiveness of Digital Company”, Interna-
tional Convention on Quality, USAQ 2017, JUSK, European organisation for quality, Faculty of
mechanical engineering, Belgrade, 5-7 June, proceedings, 2017, 119-124.
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mation are putting today’s consumers, employees, citizens, patients and other
individuals in a controlling position'.

Enterprises must go further than just responding to and meeting customer
needs. A higher-level of user-centricity is required that involves users in every
business process, from gathering requirement, to product ideation and design,
R&D, testing, production, marketing, to after-sales services. Only by leverag-
ing users’ collective wisdom can enterprises prosper, together with customers.

Though affecting every industry and business function, the impact and
pace at which digitalization takes place differs across industries and business-
es. The future of doing business in the digital age will mainly depend on the
pace of digital development and adoption of new technologies, as well as on the
outlook for the global and national business climate.

ICTs are vectors of not only economic but also of social transformation.
ICTs offer significant social benefits, notably by enabling access to basic ser-
vices, including financial services and education. Widespread ICT use by busi-
nesses, government, and the population at large is a precondition for all these
benefits and opportunities to materialize.

WHY SERBIA NEEDS THE DIGITAL ECONOMY

Faced with stagnant or decreasing growth rates, rising unemployment and
a worsening living standard of their citizens in the last decade, Serbia needs
new digital sources of growth that will enable further reforms, modernization
and innovation in order to boost growth rates and create jobs. As indicated in
Table 1. ICT offers the solution for different economic challenges that Serbia
has to deal with and an attempt will be made to comment on some of them.

1) Serbia needs new sources of growth - In order to overcome stagnant and
decreasing economic growth, Serbia has to consider the possibilities of-
fered by ICTs as they now play a catalytic role in economic and social life.
The ICT sector—infrastructure and networks, IT-related services and me-
dia—is regarded as an engine of growth and a source of innovation, with
some of the highest growth in productivity. The ICT sector also raises pro-
ductivity throughout the economy by increasing efficiency across sectors
owing to higher ICT use. ICT and Internet maturity correlate with wealth
creation and will remain the biggest drivers of global economic growth

14 Deloitte, Doing business in the digital age: the impact of new ICT developments in the global busi-
ness landscape Europe’s vision and action plan to foster digital entrepreneurship, April 2013, 8.
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Table 1. ICTs as a solution for economic challenges in Serbia

Education as a way to prepare Serbia for digitally connected world

ICTs as a part of the solution
for a number of problems and
challenges for Serbia

Serbia suffers from these key
barriers:

Policy attention should be on:

Serbia needs new sources of
growth

Lack of policy attention

ICT should be a key priority
for Serbia

A severe lack of productivity,
lack of competition and
growth

Businesses find it difficult to
operate in the new ICT based
manner, markets are closed
and monopolized

ICT transformation of
companies and liberalization
of markets

Low level of innovation

Decreasing R&D activities,
number of researchers, brain
drain

Increase investment in
education, research and
development, especially in ICT

High unemployment levels

Jobs lost in the process of
privatization, unemployment
of the young

Active labor market policies,
skills, life-long learning and
education

Inefficient and expensive
administration

Low productivity of public
sector

Support e-government
development

Transforming Serbia to a true
knowledge economy

Lack of awareness about ICT
potentials and risks

Create ICT supportive
environment

Source: adapted by the author according to theEuropean Policy Centre, The Economic Impact of
European Digital Single Market, Final report, Copenhagen Economics, March 2010, 6.

2)

over the coming decades. Based on this, Serbia's growth model needs the
following two elements: 1) central role of ICTs in the economy, that is, to
enable productive and innovative use of ICTs across the whole economy
and society, and 2) direct impact on economy and growth of the ICT sector
itself'.

Serbia is faced with a lack of productivity in domestic companies — Empiri-
cal evidence shows that, on average, firms that use ICTs grow faster, invest
more, and are more productive and profitable than those who do not. Ac-
cording to a World Bank study, sales growth and profitability are 3.4 and
5.1 percentage points higher, respectively, among firms that use ICTs effec-
tively in their businesses's. In order to face decreasing production and ex-
port challenges caused by internal or external factors, Serbian companies

15

16

McKinsey Global Institute, Internet matters: The Net's sweeping impact on growth, jobs and
prosperity, May, 2011, 9-28.
Ibidem.
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can use ICTs to reduce business costs, improve internal management, and
expand access to new technologies and information on market opportu-
nities. ICTs can also help optimize supply chains, making it easier to get
goods and services to the market.

3) Serbia has a high unemployment level -With growth prospects much more
moderate than before the 2009 crisis and with social pressures high, it is
urgent that the Serbian government adopts a more ambitious structural
reform agenda for growth and jobs and use potentials offered by ICT in
this area’. High unemployment underscores the need for the country not
only to pursue pro-growth policies, but also to improve labor market flex-
ibility and mobility through reforming, among others, the labor regula-
tions to make their economies more contestable'®. Most welcome in Serbia
are initiatives that facilitate the development of sectors with the highest
employment potential, including the low-carbon, resource-efficient econ-
omy (“green jobs”), health and social sectors (“white jobs”) and the digital
economy. In fact, ICT-supported production and IT-based services have
the potential to create jobs and advance the economic goals of Serbia. Di-
rect and indirect employment opportunities, particularly for youth and
women created this way are a chance for Serbia to reduce high unemploy-
ment rates".

SERBIA IN THE DIGITALIZATION PROCESS

Progress to the digital economy in Serbia will be analyzed by using some
key development indicators such as: a) individuals, households and enterprises
using the internet, b) use of e-commerce, c) e-banking or e-government ser-
vices, but also some complex ICT indexes, such as the network readiness index.
The aim to follow the progress in the development of digital economy and so-
ciety in Serbia in the framework of European digital agenda tasks was realized
by collecting and comparing data between Serbia and the EU. This was possible
because Serbia bases its statistics in the information society area on Eurostat
methodology.

17 World Bank‘s Europe and Central Asia region‘s Poverty Reduction and Economic Manage-
ment Department (ECA PREM), South-east Europe regular Economic Report, June 5, 2012,
51-57.

18 Ibidem.

19 Ibidem.
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Table 2.Selected ICT indicators for individuals and households

RS EU28

Internet use by individuals %

2010 40.9 71

2015 65.3 81

2016 67.1 84

2017 70.5 85
Households with Internet access at home

2010 39.0 70

2015 63.8 83

2016 64.7 85

2017 68.0 87

% of individuals using the Internet for interaction with public authorities

2010 - 41
2015 27.8 46
2016 28.1 48
2017 32.0 49

o of individuals using e-banking services
% dividual bank

2010 - 36
2015 12.9 46
2016 19.2 49
2017 22.8 51

% of individuals using the Internet for ordering goods or services

2010. 6.1 40
2015. 22.7 53
2016. 26.3 55
2017. 28.3 57

Source: http://ec.europa.eu/eurostat/web/digital-economy-and-society/data/database

Serbia: for 2010-Statistical Office of the Republic of Serbia, The Use of information-communi-
cation technologies in the Republic of Serbia 2011, Belgrade, 2011, and for 2014-2017-Statistical
Office of the Republic of Serbia, The Use of information-communication technologies in the
Republic of Serbia 2017, Belgrade, 2017, 12-69.
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In Serbia, Internet usage by individuals is close to 70%, but still below the
EU average penetration of 85% in 2017. In EU28, 87% of households had Inter-
net access in 2017. The number of households with Internet access in Serbia is
rising and in 2017 it reached nearly 68% (Table 2).

The Digital Agenda sets the target that 50% of the population should buy
online by 2015, with 20% buying cross-border®’. Serbia is significantly lagging
in this respect (28.3% in 2017) and is still below the Agenda target and below
the average value for EU 28 (57% in 2017). The use of e-banking services is also
low (22.8% in 2017) compared to EU 28 (51%).

On the other hand, Serbia shows an increase of e Government usage when
suitable services become available (32% in 2017%) though the indicator is still
below the target of 50% of EU citizens to use e Government by 2015, with more
than a half of them returning filled-in forms*".

For enterprises, the use of ICTs influences the way that they are run, the
way internal communications are organized, information shared with business
partners, and customers communicated with (Table 3). Nearly all enterprises
in Serbia with at least 10 persons employed had Internet access in 2017 (99.7).
Many enterprises in Serbia consider it important to be visible on the Internet
and more than three quarters (80%) of enterprises had a website in 2017.

Despite having WEB sites, companies in Serbia are still modest in the use
of the Internet for purchasing or selling online. Around a quarter of companies
in Serbia receive orders online, and the percentage of companies having pur-
chased online in 2017 was 41%%.

The proportion of EU-28 enterprises that used enterprise resource plan-
ning (ERP) software applications reached 36% in 2015 while a smaller propor-
tion of enterprises (21%) used customer relationship management (CRM) ap-
plications®’. Enterprises in Serbia are very slow in accepting these practices in
their work and are lagging behind the EU average in both aspects (ERP 16,2%,
CRM 14,2% in 2014).

The World Economic Forum and INSEAD have been monitoring the
global network readiness since 2002. The aim of the Network readiness index
(NRI) is to measure the “...degree of preparedness of a nation or community to
participate in and benefit from ICT developments”.

20 European Commission, A digital agenda for Europe, com (2010) 245 final, Brussels, 2010.

21 Ibidem.

22 Statistical Office of the Republic of Serbia, The Use of information-communication technologies
in the Republic of Serbia 2017, Belgrade, 2017, 12-69.

23 European Commission, Digital agenda targets progress report, Digital agenda scoreboard 2015,
Brussels, 2015.
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Table3. ICT use in enterprises

Enterprises with Internet access

RS EU28
2010 96.8 94
2015 99.1 97
2016 99.8 97
2017 99.7 97
Enterprises with WEB sites
2010 67.5 67
2015 75.2 75
2016 80.8 77
2017 80.4 77
% of Enterprises using the Internet for interaction with public authorities
2010 70.6 -
2015 92.0 87
2016 98.6 88
2017 - 89

% Enterprises receiving orders online (at least 1%)

13 (Large enterprises 31%)

17 (Large enterprises 38%)

18 (Large enterprises 38%)

2010 20.7
2015 22.9
2016 23.3
2017 23.8

18 (Large enterprises 39%)

% Enterprises purchasing online (at least 1%)

24 (Large enterprises 39%)

24 (Large enterprises 38%)

2010 32.5
2015 40.3
2016 41.0
2017 41.4

26 (Large enterprises 41%)

% Enterprises using ERP

2014 16.2

31

2015 -

36
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% Enterprises using CRM
2014 14.9 30
2015 - 33

% Enterprises using cloud services

2014 3.8 19
2015 9.2
2017 9.3 21

Source: http://ec.europa.eu/eurostat/web/digital-economy-and-society/data/database

Serbia: for 2010-Statistical Office of the Republic of Serbia, The Use of information-communi-
cation technologies in the Republic of Serbia 2011, Belgrade, 2011, and for 2014-2017-Statistical
Office of the Republic of Serbia, The Use of information-communication technologies in the
Republic of Serbia 2017, Belgrade, 2017, 12-69.

Networked Readiness Index is a composite indicator made up of four main
categories (sub-indexes):1) Environment sub-index (Political and regulatory
environment, Business and innovation environment), 2) Readiness sub-index
(Infrastructure indicators, Affordability, Skills), 3) Usage sub-index (Individ-
ual usage, Business usage, and Government usage), 4) Impact sub-index (Eco-
nomic impacts, Social impacts). This represented one of the first attempts to
make conceptual sense of the complex ICT reality, identifying the common
factors that enable countries to use technology effectively**.

Not unexpectedly, advanced economies are better than developing ones at
leveraging ICTs. High-income economies dominate, taking the first 20 places
in the overall NRI rankings in 2016. The performance of countries largely mir-
rors their position on the development ladder: a higher level of income is typi-
cally associated with a higher NRI score.

Europe is home to some of the best connected and most innovation-driven
economies in the world. In particular, the Nordics—Finland (2"), Sweden (3™),
Norway (4"), Denmark (11'"), and Luxemburg (9'")—continue to perform well.
Indeed, these five countries have featured in the top 20 of every NRI edition
since 20127,

Since 2009 up to 2016 Serbia has been at the lower part of the NRI ranking
list which proves that our country is more or less lagging behind in efforts and
commitment to fully develop and leverage ICTs to boost its economic develop-

24 World Economic Forum and ISEAD, The Global Information Technology Report 2016, Innovat-
ing the digital economy, Geneva, 2016, 3-37.
25 Ibidem, 16.
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Table 4. Network readiness index list for selected South East European countries (NRI)

NRI Serbia Montenegro Croatia BIH Macedonia
2009/2010 (138) 94 42 51 110 73
2010/2011(138) 93 44 54 110 72
2012 (142) 85 46 45 84 66
2013 (144) 87 48 45 78 67
2014 (148) 80 52 46 68 57
2015 (143) 77 56 54 - 47
2016 (139) 75 51 54 97 46

Source: World Economic Forum and ISEAD, The Global Information Technology Report, differ-
ent years (2009-2016), Geneva. In the brackets are numbers of covered countries for that year.

ment and competitiveness. Comparing Serbian position on the NRI list with
some selected South East European (SEE) countries (Table 4) we can indicate
that our position is improving, but that in the period 2102-2015 Serbia was the
worst positioned among other neighboring countries of the SEE region. In 2016
the last on the list of the compared SEE countries was Bosnia and Herzegovina®®.

A very similar situation for the selected SEE countries can be seen on the
Global competitiveness list with Serbia taking very low position among the
analyzed group (Table 5). The poor position of SEE countries on NRI list is
closely correlated with their bad performance indicated on the Global competi-
tiveness list. This correlation indicates the high importance for the national
economy to adopt digital technologies in order to enhance the productivity
of its industries. Specific emphasis should be on countries' capacity to fully
leverage information and communication technologies in daily activities and
production processes for increased efficiency and for enabling innovation for
competitiveness®.

Despite this progress in the digital technology implementation, Serbia
continues to suffer from low rates of e-business, weak political and regulatory
framework and poor business and innovation environment. These factors af-
fect their capacity to further leverage ICTs to boost their economies and ben-
efit from higher rates of products and service innovation?.

26 Ibidem, 16.

27 World Economic Forum, The global competitiveness report 2016-2017, Geneva, 2016, 5-10.

28 Bilbao-Osorio, B. et al. ,,The network readiness index 2013: Benchmarking ICT uptake and
support for growth and jobs in a hyper-connected world*, The Global Information Technology
Report 2013, World Economic Forum, Geneva, 2013, 3-34.
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Table 5. Global Competitivenss level of selected South East European countries (GCI)

GCI Serbia Montenegro Croatia BIH Macedonia

2012 95 72 81 88 73

2013 101 67 75 87 67
2014/2015 94 67 77 - 63
2016 /2017 90 82 74 107 68

Source: World Economic Forum, The Global Competitiveness Report, different years (2012-
2016/2017), Geneva.

The analyzed data indicates that, despite the fact that Serbia has created a
good foundation for the digital economy development, our country is still posi-
tioned in the so-called ,,new digital divide®. This means that although ICTs are
becoming increasingly affordable in our economy, the country does not have
enough capabilities and capacity to:

A) Use ICT potentials and improve the business quality of domestic enter-
prises,

B) Realize the real impact of ICT implementation on the transformation of its
economy and society.

The way out of the digital divide cannot be based only on investment in
ICTs. While important, access is only one ingredient in the recipe for success.
The effective use of ICTs and data requires additional investments in comple-
mentary knowledge-based capital (KBC)-in particular in (organization-specif-
ic) skills and know-how, and in organizational change including new business
models and processes. Those with low or no formal education lack the neces-
sary skills and know-how to take advantage of ICTs or to introduce the changes
needed for ICT's productive use in businesses and across society.

EDUCATION AND KNOWLEDGE CAN HELP SERBIA
TO REACH THE DIGITAL WORLD

There is direct link between education and the digital transformation of
the Serbian economy. The development of relevant talent and knowledge will
determine whether we will take part in the opportunities of the Fourth Indus-
trial Revolution or experience its disruptions as bystanders.
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In the modern globalized world, education and training are the key drivers
for growth and jobs and can help boost productivity, innovation and competi-
tiveness of the national economy. In this respect according to EU standards
upper secondary education is the minimum desirable educational attainment
level for EU citizens. The importance of tertiary education is very high as it
is: 1) linked with research and innovation, 2) provides highly skilled human
capital, 3) creates national capacity to innovate and to adapt technology to the
country’s needs and to manage the risks of technological change. Lack of these
levels of education presents a severe obstacle to economic growth and employ-
ment in an era of rapid technological progress, intense global competition and
labor market demands for ever-increasing levels of skill*.

According to the data from the Statistical office of the Republic of Serbia
in 2014/15 school year, a total of 1.276.232 persons participated in any of the
education levels, whereof preschool education comprised 15%, primary and
lower secondary education comprised 45%, upper secondary 21.1% and ter-
tiary 19%°. Out of the total population of the Republic of Serbia aged over 15,
48.9% have completed secondary school, while one out of six inhabitants has
attained tertiary education (Table 6). Tertiary education attainment among the
population aged 30-34 was the among the lowest in Europe, amounting to 15
percent in comparison to around 30 in the EU15 Continental; and above 35 in
the EU15 North.

Table 6. Different levels of education in Serbia, 2014/2015, total number

Education level Total number
Primary level 555,573
Secondary education 257,646
Tertiary education 241,054
Second stage studies 41,411
Third stage studies 8,555

Source: Statistical Office of the Republic of Serbia, Statistical Yearbook, Belgrade, 2016, 96-108.

29 Eurostat, Smarter, greener more inclusive?, Indicators to support the Europe 2020 strategy, Lux-
emburg, 2016, 110-111.
30 Statistical Office of the Republic of Serbia, Statistical Yearbook, Belgrade, 2016, 91.
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Globalization, digital technologies and new ways of working put a high
premium on workers with skills and qualifications in science and technology.
The dominant technologies of the digital world will be IT, electronics and ro-
botics. But it will also embrace other knowledge areas such as biotech and na-
notech. The technical competency profile will be interdisciplinary rather than
specialized. Analytics specialists, engineers and programmers will have to be
able to think across business models, production processes, machine technol-
ogy and data-related procedures. Although the number of students in technical
areas in Serbia is rising, in the 2012/13 school year they are still representing
fewer than 20% of the Serbian student population, and only 15,5% out of the
total number of graduates®. These are very low percentages having in mind
that today’s technological transformations increase the premium on technical
skills and change the demand for different types of both enhanced social and
technical skills.

For Serbian companies to perform the digital transformation process, it is
important to require ICT knowledge for managers at all levels and to hire more
ICT experts. Corporate cultures with continuous training and development in
the workplace and lifelong learning are becoming a core competency. Signifi-
cant changes are needed in this respect in domestic companies as, according to
available data, domestic companies have as an average only 1.8% IT employees
and invest 0,5-0,7% of their total income in IT*.

Education and training are becoming an integral part of every job. ICT
skills are important for improving people’s employability and labor market ac-
cess. At the same time, a lot of collaborative and cross-cultural competencies
will be required to be able to work in network environments sustainably. The
following axioms in the field of human resources management in the 21* cen-
tury are gaining importance®: a) continuous education is essential and man-
datory for employees and employers; b) information technology affects all jobs
- no one is safe, nor can its impact be ignored; c) change is normative; d) work
is highly interdependent in terms of business, in terms of communication and
transport in different areas of activity; e) there is no standard way to climb the
career ladder and progress.

In the digital world people need to have technical skills in order to be able
to exploit the potentials of ICTs in everyday work and life. For the 90% of jobs
nowadays basic informatics knowledge is necessary, but ICT is important for

31 Vojvodina ICT cluster, ICT in Serbia at glance, 2015, 47-51.

32 Ibidem, 30-31.

33 Leki¢, S., Vidas-Bubanja, M. and Bogeti¢, S., “Educated and satisfied worker-foundation of
modern and successful company”, Journal of Engineering Management and Competitiveness
(JEMC), TF Mihajlo Pupin, Zrenjanin, 2014, vol. 4, no 1, pg. 27-33.
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all in order to increase the quality of their everyday life. In Serbia in 2015,
34.2% of persons aged 15 and over are computer literate and 14.8% are partially
computer literate, meaning that they know how to perform one of the basic
computer activities (text processing, tabulation, sending/receiving e-mails and
web browsing)**. The Government needs to invest in the development of ICT
skills for all and to engage in the rethinking of the education and training poli-
cies.

On the other hand, the implementation of ICT in the education system pro-
vides new possibilities for improving the quality of education at low cost. For
this reason, Serbian government needs to support all the stakeholders - busi-
nesses, education providers and civil society institutions to identify the key edu-
cation areas for focus and investment. It is important to focus on the quality of
education in close partnership with the private sector and education institu-
tions. Regional centers of excellence and distance learning can play a role”.

Persistent brain drain of highly educated individuals poses an important
challenge for Serbia, with negative effects on economic development. Accord-
ing to the Ministry for Religion and Diaspora, it is estimated that 3 to 4 million
Serbs were living abroad as of 2010°¢. The emigration rate of the highly-educat-
ed (i.e., those holding at least a first stage degree of tertiary education) was 12
percent in 2000, though it decreased to 7.2 percent in 2005/2006”". This rate is,
however; still higher than the corresponding average for non-OECD European
and Central Asian economies (5.9 percent as a weighted regional average). Ac-
cording to MSTD data estimates, between 1991 and 2000, 30.000 graduates
left the country®. Most of them are professionals in information and commu-
nication technologies and natural sciences. Deep and negative effects of brain
drain call for a systematic approach of the Serbian government to this problem
and the creation of a national policy for the further prevention of brain drain,
offering young educated people a chance for employment and good conditions
for living.

34 Statistical Office of the Republic of Serbia, Statistical Yearbook, Belgrade, 2016, 91-114.

35 Vidas-Bubanja, M., “ICT Contribution to the Development of Some SEE Countries in Transi-
tion”, 36" International Convention MIPRO 2013, May 20-24, 2013, Opatija, Croatia, proceed-
ings, 2013, 1513-1518.

36 World Bank Technical Assistance Project, Western Balkans Regional Re+D Strategy for Innova-
tion, Country Papers Series Serbia, October, 2013, 13.

37 OECD, International Migration Outlook 2012, Paris, 2012. Available at: http://www.oecd-il-
ibrary.org/social-issues-migration-health/international-migration-outlook-2012_migr_out-
look-2012-en

38 Kutlaca, D. 2010. Presentation by Djuro Kutlaca at the “Circulation of Scientific Talent and
Communication with Diasporas,” EREF Istanbul Workshop on Knowledge Transfer for Devel-
opment, May 12, 2010 Istanbul, Turkey.
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The Serbian government should also create ICT innovation ecosystems
across the economy by supporting policies that promote ICT innovation, de-
veloping local business incubation ecosystems, and promoting light innovation
as a bottom-up and user-centric approach to drive ICT innovation across the
economy®.

Table 7. R&D in Serbia, total and in ICT

o In 2013 there werel4,643 researchers, which is about 8.0% of total employees
o The majority of R&D activities are funded by Government institutions (60%)
o The business enterprise sector contributes just 8% of the total R&D investment

o Only 6% of the total budget for science (€ 249 million) was allocated for both electronics and
telecommunications and industrial software and informatics

o The private business sector in Serbia is only modestly involved in ICT R&D

Source: Vojvodina ICT cluster, ICT in Serbia at glance, 2015, 53-56.

The role of innovation in the Serbia, however, remains very limited. Ob-
served as a percentage of GDP, gross domestic expenditure on research and
development (GERD) in Serbia increased from 0.52% in 2003 to 0.73% in 2013.
Low level of investment is particularly evident when R&D investments per cap-
ita are observed, which in 2013 amounted to only 71 in US $ PPP, compared
to 172 US $ PPP in Croatia, or 742 US $ PPP in Slovenia. The business sector
accounts for only 8% of total R&D investments, so the largest burden of invest-
ment in research projects is financed by the state (public investment) (60%) and
higher education (25%)*.

This is also reflected in the exports of innovation products. Reflecting this
limited role of innovation, SEE‘s medium and high-tech products and knowl-
edge intensive services accounted for 17 percent of total goods exports in 2010,
the lowest ratio in Europe. Consequently, Serbia receives marginal revenues
from royalties and license fees from abroad (0.06 percent of GDP)*..

According to the UNESCO Report, the key structural challenges facing
Serbia’s national innovation system today are**:

39 Vidas-Bubanja, M., “ICT Contribution to the Development of Some SEE Countries in Transi-
tion”, 36" International Convention MIPRO 2013, May 20-24, 2013, Opatija, Croatia, proceed-
ings, 2013, 1513-1518.

40 UNESCO, UNESCO Science Report Towards 2030, Paris, 2016, 290.

41 The World Bank, South-east Europe regular Economic Report, June 5, 2012.

42 UNESCO, UNESCO Science Report Towards 2030, Paris, 2016, 290-291.
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« an absence of coordinated governance and funding;

o linear understanding on the part of the government of the innovation pro-
cess, resulting in highly fragmented innovation system; this is the main
obstacle to networking the R&D sector with the rest of the economy and
society at large;

« persistent brain drain of highly educated individuals;

« an innovation system which is insufficiently attractive to private invest-
ment; the government needs to restructure the public R&D system and
integrate the private sector into the national innovation system;

o lack of culture of technological entrepreneurship in universities and the
government sector;

o the absence of evaluation culture; and

« system which favors the supply side of R&D over the demand side.

Our analysis highlights that education and innovation have one of the key
roles in the further digitalization process of the Serbian economy and society.
Serbia needs to adopt harmonious and comprehensive strategies that do not
focus only on improving access to ICTs but also on creating the ecosystem for
spurring education, long-life learning, training and strengthening the condi-
tions that enhance innovation. These factors are also crucial to boost competi-
tiveness and well-being, to enhance economic growth, and to create jobs in the
Serbian economy.

CONCLUSION

Digital technologies are one of the most important sources of growth for
national economies. They enable economies to create more jobs, improve peo-
ple’s lives and build better and greener societies. However, the analysis per-
formed in Serbia proved that despite progress in the last decade in the creation
of basic preconditions for the digital economy, the huge potentials of ICT still
remain untapped. There are three conclusions that can be selected from the
above analyses, as follows:

1) Serbia is still at the beginning of the digitalization process in its economy
and society as the speed with which we have applied and used these tech-
nologies was not high enough. OUR competitors do it much faster!

2) Serbia has the foundations for digital economy development but the infra-
structure, organization and human resource frameworks have to be fur-
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ther improved in order to enable domestic enterprises to do their business
more competitively through the ICT use, and the national economy to re-
alize long-term dynamic economic growth;

3) General education and especially ICT education are important factors in
the digital transformation of the Serbian economy and society. For Serbia
it is important to enable: a) digital competences for all, b) stimulate educa-
tion and ICT education, ¢) stop the brain drain and keep the talents and
educated young people at home, d) stimulate and invest more in research
and development.

Closing the digital divide is a pressing concern for the Serbian government
and it is a significant opportunity for growth in today’s digital economy that
should not be neglected. There is a need to stimulate a more innovative and
entrepreneurial mindset and accelerate smarter use of ‘digital’ technology in
various sectors of the economy in Serbia. Education and innovation hold high
importance in this respect.
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OBPA3OBAILE KAO ITYT 3A IIPUMITPEMY CPEMJE 3A
OIUTUTAJNTHO ITOBE3AHUM CBET

Mapnjana BUJAC-BYBAIbA

Pesume

ITojaBa nHpopManmoHo-koMmyHukanuonux rexuonornja (VIKT) kao kmyd-
HIX TEXHOJIOTMja OIIITE HaMeHe Koje IOfIp)KaBajy Pasau4uTe MOCIOBHE aK-
TUBHOCTY yTUIIaNA je y Hocaeawmnux 40 rogyHa Ha CKOpO CBe 001acTu paja u
menoBama. CaBpeMeHM CBET JJaHAC peannsyje OpojHe IMO3UTHBHE YTHUIAje OBUX
TEXHOJIOTMja Ha eKOHOMU]Y, PacT IOC/IOBama U yHaINpeheme )KMBOTHOT CTaHgap-
Ma. YIIpaBo 3aTO U pasBUjeHe 3eM/be M OHE Y Pa3BOjy HACTOj€ a Ha IIPaBU HAuMH
npumene VIKT kako 61 nckopucTuie cBe MHOBAaTMBHE IOTEHIIVjajie M JUHAMUKY
pacTa Koje oBe TeXHOJIOTMje IOHOCE IPUBPEM Y YKYIIHOM JPYLITBY.

3a Cp6umjy Kao 3eM/by y TPAaH3MI[UjU CyOYEHY Ca eKOHOMCKOM ¥ (puHaH-
cMjckoM HecTabumHourhy n 6yleTCKMM OrpaHMYebyMa IPaBM je 13a30B CaB/a-
laTy CBe HEM3BEeCHOCTU U bapujepe Koje croje Ha myTy npumene VIKT tako ma
OHe TIOCTaHy OCHOBHM IOKpeTay eKOHOMCKUX aKTUBHOCTU. Y HOC/Iefitbe [Be Je-
nennje Cpbuja je sHauajHO yHanpepuia npuctyn MIKT-y, octBapuna passoj IKT
tpkumra u camor VIKT cekropa, anm ocrajy HeonxopiHe #abe pedopme y Jo-
mahoj ekoHOMMj1 KOje 61 omoryhmie fa JurKTa IHE TEXHOMOTVje MOCTAHY Kby -
HJ HOCMJIALl €EKOHOMCKOT U JPYLITBEHOT pacTa I pa3Boja.

Cpncka npenyseha Bume nan mame 3a0cTajy y notnyHoj npumenn VKT y
CBOM pajiy 1 IIOCTIOBambY, TAKO Jja CIIOP HUBO AUTUTAIHe TpaHCHOpMaluje IpaBu
Ofipa3s Ha/asy y HICKOM HIBOY KOHKypeHTHoCTH floMahux npenyseha. ¥ Cpbuju
ce U Jlajbe OCTBapyje pelaTUBHO HM3aK HUBO €-TI0CJIOBHUX TpaHCaKIiuja, Hefo-
BOJBHO j€ pasBMjeH MEeHAllePCKU U IPaBHYU OKBUP NPUMEHE AUTUTATHUX TeXHO-
JIOTMja y MOC/IOBalby, @ 3a0CTaTaK ce eBUJIEHTUPA U Y HMBOY OCTBapPeHMX MHO-
Baljyja IIPOM3BOJA, YCIyTa U MOCIOBHUX nporeca. OBu ¢haKTopu orpaHNYaBajy
KalaluTeT HaljMOHa/IHe eKOHOMMje /la Ha IIpaBM HaYMH MCKOPUCTYU NIPESHOCTH
NUTUTATHUX TEXHONIOTHja Y CMUCTY IMHAMM3MPakha €KOHOMMje I OCTBapUBarba
KOHKYpPEHTHHje M03uI1je Ha TT06ATHOM TP)KUIITY.

YrpaBo 3aro, jeflaH off IPMOPUTETHUX 3aflaTaKa CPIICKe Bajie je yop3ame
mpoleca guruTanusanuje fomahe npuspene ¢ 063MpoM Ha TO Ja ce Ty Ipemo-
3Haje 3HayYajaH MOTeHIUjal Op>Ker pa3Boja, M ¢ 003MPOM Ha YMILEHUILY Aa pas-
BOj MHPOPMALMOHOT ApPYIITBA M AUIUTAJIHE eKOHOMUje IpefCTaB/ba U jefaH
off mpucTynHuX ycnoBa Cp6uje 3a MyHOIPaBHO WIAHCTBO y EBporickoj yHuju.
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Cpbuja Mopa fabe pasBMjaTu U T3B. YBPCTY (Xapj- LIMPOKOIIOjacHe KOHEKIjuje,
XapeBpCKY MOTeHIMjaIn) ¥ MeKy MHPpacTpyKTypy (codT- emykamuja, 3Hame,
MHOBaIyje) Kako 61 6ua criocobHa a ce Cyo4u ca 13a3oByuMa HoBe YeTBpTe MH-
IlyCTPMjCKe PEeBONTYILMje U ja OATOBOPY Ha HOBM TaJIaC AUTMTATHUX TEXHOMOTMja
Be3aHUX 3a MOOMTHe KOMYHMKalyje, APyLITBeHe Mefuje, 00MaK padyHapCTBO,
Our gara aHaIMTUKY, TaMeTHe ypebaje, IHTepHeT cTBapu.

obpo pasBujeHa TemeKOMYHMKaIMOHa MHPPACTPYKTYpa BeIMKIUX Op3mHa
M BMCOKe IPOIyCHe MOhM Koja 61 6mIa paclonoXuBa y CBUM CEKTOpPMMA JO-
mahe nmpuspene moxxe 6uTu uckopuuiheHa camo of cTpaHe obpasoBaHe pajjHe
cHare Koja he mocegoBaTu ofrosapajyha rexunuka sHama n 6utu VIKT nucmena.
3Hame IpecTaB/ba K/bYYHM JIe0 T3B. MeKe MH(PACTPYKype Koja je HeOIXOfHa
3a peanusanujy Tpancopmanmje npuBpee y UTUTATHY IPUBPEAY, @ YKYITHOT
ApywTBa y mHpopManuoHo ApymTBo. Y Cpbuju cy HeolnxogHe aKTMBHOCTU Ha
YKYIIHOM IIOiM3akby CBECTU O CABPEMEHOj AUTUTAIHOj] PEAJTHOCT! KOja 3aXTeBa
6asny VIKT egykanmjy 3a cse rpabane n yxmpyunsame VIKT obpasoBHMX cazip-
Xaja y cBe obmactu obyka u yuema. ITopen ob6pasoBama, MHOBAI[MOHA CIIOCO6-
HOCT IpUBpeie MOpa OMTK IMOAUTHYTA Ha BUIIVM HMBO KAaKoO OM ce MpOIIMPUIN
norenuujany gomahnx npepgyseha ga Ha MpaBy HaYMH yCBOje U peanusyjy HOBe
furuTanHe TexHonoruje. Ilopen np>kaBe 3HaYajHO Cce BMIIE MOPA YK/BYYUTHU U IIO-
cnoBHu cexkrop y VIKT obpasoBame 1 nHOBaumje. 3HayajaH OB Miafie 06paso-
BaHe pajiHe CHare, HOCeOHO MHXeHbePCKIX CIIeIMjaTHOCTH, IPeiCTaB/ba ocebaH
npo6neM Kome fomaha Braga Mopa ZaTu IPUOPUTETHU TPeTMaH M Pa3BUTHU OfI-
roBapajyhe nmporpame 3a MOTMBHUCalbe U 3afip>KaBaibe Mafie oOpa3oBaHe pajiHe
CHare jja OCTaHe y 3eM/bU 11 CBOjIM 3HaHeM JIONIpUHece pa3Bojy somahe npuspe-
ne. HoBu pedpopmmcann o6pasosuu cucrem koju he IKT BemTnne npemnosnatu
¥ IO3MLIMOHMPATY Ha IPaBY HAYMH M JMHAMMIYaH NHOBALMIOHM CUCTEM Cy K/byd-
HY IpefycnoBy 3a npunpemy CpOuje 3a HOBM JUTUTATHO IOBE3aHU CBET.

Kmwyune peuu: "HGOPMaIIOHO-KOMYHMKAIIMIOHE TeXHOJIOTUje, 00pasoBambe,
MHOBalMje, 3Halbe, Pa3Boj
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