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INNOVATION OF SERBIA IN RELATION TO NEIGHBORING
COUNTRIES AS A DETERMINANT OF COMPETITIVENESS

Abstract

In a knowledge-based economy, innovation plays a key role in strengthening
competitiveness, both on micro and macro-level. Modern countries compete
on the basis of technological innovations and allocate significant resources for
research and development. The aim of this paper is to point out the key limitations
of Serbia s innovation as a determinant of national competitiveness, applying the
methodology of the World Economic Forum. The comparative analysis will show
which countries in the region are positive examples from the aspect of innovation
and in relation to which indicators of innovation Serbia has the worst position,
considering a seven-year period. A special emphasis is put on the possibilities of
overcoming the weaknesses of Serbia’s innovation.

Key words: innovations, competitiveness, Global Competitiveness Index, Serbia,
neighboring countries
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NHOBATUBHOCT CPBUJE Y OJJHOCY HA 3EMJBE ¥
OKPY/XKEBY KAO JETEPMHUHAHTA KOHKYPEHTHOCTH

Ancmpakm

YV exonomuju 3acnoeanoj na smary, unosayuje umajy KwYUHy yioey y jaiarby
KOHKYPEHMHOCMU, HA MUKPO U HA Makpo Husoy. Cagpemene 3emsmbe KOHKYpUuuLy Ha
Oa3u MexHONOWKUX UHOBAYUjA U U306ajafy 3HAUATHA CPEOCMBA 3a UCPAICUBAIE
u paseoj. Luw paoda je ykazamu na Kwyuna oepanuyersa unosamusiocmu Cpouje
Kao OemepmMuHaume HAYUOHAIHE KOHKYPEHMHOCMU, NpUMeryjyhiu memooono-
eujy Ceemckoz ekonomckoe gopyma. Komnapamuena ananuza he noxasamu xoje
ce 3emme U3 OKpYJcerba Us08ajajy Kao NOUMuGHU NpUMepu ca AdCnekma UHOBd-
MUBHOCIU U Y 0OOHOCY HA KOje UHOUKAMOpe UHOBAMUSHOCIU UMAMO HAjAIOULU]Y
nosuyujy, nocmampajyhiu ceomozoouwirsu nepuoo. Iloceban naznacaxk ce cmasmna
Ha mocyhinocmu 3a npesazunasicerse ciabocmu oomahe UHOBAMUBHOCIU.

Kwyune peuu: unosayuje, xonkypenmnocm, Hnoexc enobanne KOHKypeHmuo-
cmu, Cpouja, 3emme y OKpyicerby
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Introduction

In the new era, the era of knowledge-based economy, innovations are becoming
imperative, and the main goal is to turn ideas into innovations. With the change in the
environment in which modern companies operate, traditional sources of growth are
losing importance and are being replaced by education, knowledge, innovations and
entrepreneurship. As early as the 1930s, Joseph Schumpeter (1934) recognized the
importance of innovations, which represent a primary driver of dynamic economic
development. Modern developed countries are becoming more competitive in terms
of increased resource allocations for research and development and in terms of the
development of technological innovations. With the aim of sustaining the achieved
competitive advantage, the most developed countries in the world are inventing new
technological products and are the leaders in that field. They are characterized by a
close cooperation between universities and industry, high quality scientific research
institutions, significant resource allocations for research and development given by the
private sector, a large number of patents and a strict regulation for the protection of
intellectual property, which are the key indicators of innovation of national economy, as
well as important factors of competitiveness.

The main problems of the business environment in Serbia are related to the
massive brain drain, insufficient investment in research and development by the state
and by the private sector as well, slow adoption of new technologies, inadequate
cooperation between universities and industry, unavailability of research services,
inefficient protection of intellectual property. These are the basic restrictions on domestic
innovation, which can seriously jeopardize national competitiveness, especially at higher
levels of development. Yet, compared to the neighboring countries, when it comes to
innovation, our country has significantly improved its position in the past couple of
years. According to the latest results, certain indicators of innovation such as the quality
of scientific research institutions and patent application show that Serbia has attained
a favorable position, which sets it apart from other neighboring countries, while the
innovation capacity is seen as the biggest limitation of domestic innovation.

The aim of this paper is to indicate the fundamental weaknesses and problems of
domestic innovation, as important determinants of national competitiveness, using the
comparative method. The analysis includes Serbia and other countries in the region:
Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Hungary, Macedonia, Montenegro,
Romania and Slovenia, over a seven-year period. The goal is to indicate possibilities
for the improvement of national competitiveness by stressing the importance of certain
indicators that represent the basis of the methodology of the World Economic Forum for
the analysis of national competitiveness- The Global Competitiveness Index. By closely
observing the indicators that represent the base of the twelfth pillar of competitiveness,
we can understand the reasons for Serbia’s position improvement in the field of
innovations, which are becoming the key factor for achieving competitive advantage in
modern economies.
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Innovation as a pillar of the Global Competitiveness Index

”The World Economic Forum defines competitiveness as the set of institutions,
policies, and other factors that determine the level of productivity of a country. The
indicator of the level of competitiveness is called the Global Competitiveness Index
(GCI) and it deals with determining the average value of several microeconomic and
macroeconomic components, which are individually measured on a scale from 1 to 7.
All of the measured indicators are grouped into twelve pillars and reflect different aspects
of the complex economic reality” (Despotovi¢, 2016, p. 82). The methodology of the
World Economic Forum for the assessment of national competitiveness is based on more
than 110 indicators, or factors of competitiveness that are divided into 12 categories, the
so-called pillars of competitiveness, and the analysis includes around 140 countries in
the world. The data obtained are based on the attitudes of the leading managers (primary
data) in the analyzed countries, or on the reports of other international organizations such
as the World Bank, the IMF, the International Trade Organization, United Nations (solid
data).The importance of individual groups of pillars of competitiveness for a specific
country depends on the stage of development of that country. The criterion used for
grouping countries according to their stage of development is the realized level of GDP
per capita. Countries are divided into three main and two transitional stages of economic
development. The stage of development in which a country is determines the value of
weights attributed to groups of pillars which form the Global Competitiveness Index?
. Moreover, some analyses (Schuller & Lidbom, 2009) have shown that high-ranking
countries in the Global Competitiveness Index Report are ranked high according their
GDP per capita, or their standard of living.

Although all of the mentioned pillars are to a certain extent important for all
economies, the Global Competitiveness Index stresses the fact that they will affect
different economies in different ways. Perez-Moreno, Rodriguez and Luque (2016, p.
399) pointed out that in the first stage of development the economy is factor-driven
and countries compete on the basis of unskilled labor force and natural resources.
Competitiveness in this stage of development depends on: well-functioning public
and private institutions (pillar 1), a well-developed infrastructure (pillar 2), a stable
macroeconomic environment (pillar 3) and a healthy workforce that has at least a
basic education (pillar 4). When a country becomes more competitive (with a higher
level of productivity and higher salaries), it moves into the efficiency-driven stage of
development. At that point, competitiveness depends on higher education and training
(pillar 5), efficient goods and labor markets (pillars 6 and 7), developed financial
markets (pillar 8), the ability to make a good use of existing technologies (pillar 9),
and a large domestic or foreign market (pillar 10). And finally, as a country moves
into the innovation-driven stage, companies compete by producing new and unique

? Serbia is in the middle stage of development according to its GDP per capita, whose main driver
of competitiveness is the group of pillars *’Efficiency enhancers”. The measurement of GCI
shows that basic requirements participate by 40%, efficiency enhancers by 50% and innovation
and sophistication factors participate by 10%. This means that the values of pillars from the group
“Efficiency enhancers’ have the greatest impact on forming the value of Serbia’s GCI (Tanaskovi¢
& Risti¢, 2017, p. 9).
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products, using sophisticated production processes (pillar 11) and by innovating (pillar
12). This means that the growth of productivity and competitiveness for countries in the
highest stage of development (innovation-driven stage) is determined by innovation and
sophistication factors, as shown in the Figure 1. In knowledge-based economies, the
main driver of economic development is productivity growth, which is determined by
technological and organizational innovations.

,,With the development of global economy, higher education has obtained a new
strategic role as a central resource of competitiveness, a measure of capacity for attracting
and retaining highly qualified workforce and investments. Knowledge is perceived as
goods* (Kovacevic & Pavlovic, 2016, pp. 97). In the knowledge economy, education and
knowledge, play a key role in creating innovations as the basis for acquiring competitive
advantage, at the enterprise level and at the level of national economies. Competitiveness
strategy, which is based on innovations, can enable Serbia to gain and sustain competitive
advantage through entrepreneurship and innovation of companies by improving
technological development, in which reformed scientific and educational systems will
play a vital role. In the time of growing technological innovations and strong competitive
pressures in the open market, companies, as the key drivers of development, must use
technological development for improving quality and other performances of their
products and services and for strengthening their cost and technological competitiveness
on domestic and foreign markets (Bosnjak, 2005, pp. 131-132).

Figure 1: The Global Competitiveness Index framework

Basic requirements subindex
1. Institutions

Key for factor-driven
economies

Efficiency enhancers subindex
5. Higher education and training
6. Goods market efficiency

7. Labor market efficiency

8. Financial market development
9. Technological readiness

10. Market size

. Key for efficiency-driven
economies

Innovation and sophistication factors
subindex

11. Business sophistication

12. Innovation

Key for innovation-
driven economies

Source: Racié, Z., Paviovié, N. (2011): The analysis of the Global Competitiveness
Index of the Republic of Serbia. Selected papers from the scientific conference
“Contemporary trends in European economy-implications for Serbia”, Novi Sad,
Business School
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“’Technological innovations are essential for economic competitiveness. They are
the main factor for improving a company’s competitiveness, the significance of which is
increasing in modern economy, and which is characterized by the concept of knowledge-
based development. In innovating countries and countries that are leaders in technological
development, in accordance with the demand of competitiveness of real economies, the
technology component is assigned a higher weight- 50%” (Mitrovi¢ & Mitrovi¢, 2015,
p. 701). Cortes and Navarro (2011, p. 31) stated that technological innovations have a
two-fold effect on the development. On one hand, they directly improve people’s skills
through their contributions in various areas, such as healthcare and education. On the
other hand, technological innovations represent a means for achieving development
because of their positive impact on economic growth. Moreover, some authors (Dani,
2007) have pointed out that a long-term ability of a country to produce and compete
on the global market is primarily determined by the ability and speed of adopting
technological innovations.

Innovations represent a special pillar of the GCI, which is particularly important
for the countries in the higher stages of development, which rely on innovations in their
development. The results of empirical researches show that 50-60 % of economic growth
can be attributed to technological innovations (Milisavljevi¢, 1993, p. 18). Moreover,
the position of companies on the international market is primarily determined by the
level and intensity of technological development, and then by the differences in price,
quality of products and other aspects of business (Ivanovi¢-Duki¢ & Lazié, 2014, p. 52).
The final pillar of competitiveness focuses on technological innovations. In countries
in the highest stage of development, firms need to design and develop cutting-edge
products and processes to maintain a competitive edge. This progression requires an
environment that is conducive to innovative activity which is supported by both the
public and the private sectors. More precisely, it implies sufficient investment in research
and development (R&D), especially by the private sector, the presence of high-quality
scientific research institutions that can generate the basic knowledge needed to build the
new technologies, extensive collaboration in research and technological development
between universities and industry, and the protection of intellectual property.

A society based on knowledge influences business environment making it more
complex, dynamic and competitive. Moreover, that complexity and dynamics will
increase the growth rate. Under these conditions, the success of business depends on:
the proper interpretation of the threats and possibilities in the business environment,
efficiency in decision making, adoption and application of knowledge and innovations
(Huber, 2003, p. 5). The only way to sustain competitive advantage is to achieve
continuity in creating new ideas and the application of innovations.

Innovation of Serbia compared to other countries in the region

Other problems that hinder the development of innovation of companies in Serbia
are inadequate business orientation, organizational culture and the consciousness of
managers. Namely, a lack of market orientation and the consciousness of managers that
the permanent competitive advantage can be achieved by connecting and cooperating
with the key stakeholders (consumers, suppliers, intermediaries, competitors, research
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institutions, universities) are critical factors for the improvement of innovation capacities
and business performance of companies. Creating and transferring knowledge through
various types of business networks can achieve a high level of specific, and very often,
specialized competencies needed for increasing innovation capacity (Stankovi¢, Pukié
& Popovi¢, 2014, p. 279). Creating business networks which integrate various types
of companies accelerates economic growth and combines knowledge. The motive for
forming associations is the access to complementary knowledge (Krsti¢ & Vukadinovic,
2008, p. 87). The so-called “’smart growth” is based on wider application of modern
technologies, development of innovations, transfer of knowledge, expanding research
capacities, recruiting creative staff and applying their ideas to products and processes,
whereby this kind of growth must create conditions for a new growth that implies a
higher level of productivity and competitiveness.

From the aspect of innovation, according to the latest data, Serbia is ranked 95" in a
list of 137 countries, with the best score in the past 7 years, according to the methodology
of the World Economic Forum (Table 1). Compared to its surrounding countries, Serbia
holds a more favorable position than Bosnia and Herzegovina, Romania and Croatia, a
country which has suffered a serious rankings drop, while over the seven-year period
of analysis Serbia has improved its ranking by moving two positions higher, compared
to the results from 2011. Moreover, Serbia had the worst ranking in 2015 (taking
into account the last seven years) when it was ranked 113" in a list of 140 analyzed
countries, while it achieved its best ranking and the highest score in the last analyzed
year (2017). Nevertheless, a very unfortunate fact reveals that our country’s ranking has
always been lower than the average ranking of the neighboring countries, whereby in
2013 and 2015 the unfavorable difference between Serbia and the surrounding countries
was at its highest point (35 positions), while in the last analyzed year, that difference
was significantly reduced (12 positions). When it comes to the average ranking of the
seven-year period of analysis, Serbia has a much lower average ranking compared to the
average ranking of its surrounding countries- 27 positions. Serbia is lagging behind its
surrounding countries because of the lack of infrastructure for encouraging creativity,
the lack of innovation of companies and because it needs a stronger entrepreneurship.
Other problems that occur are the mismatch between the education and the demands of
competitive economy, as well as the inability of the job market to attract and preserve
talented workforce (Balsi¢, 2016, p. 92).

Table 1: Comparative representation of the Global Competitiveness Index of Serbia
and the countries in the region

Year 2011/2012 2012/2013 2013/2014 2014/2015 2015/2016 2016/2017 2017/2018

The average

scores and
Number of ranks of the
analyzed 142 144 148 144 140 138 137 analyzed
countries period*
Country score | rank | score | rank | score | rank |score | rank | score | rank | score | rank | score | rank | score | rank
Serbia 2.9 97 2.8 111 29 112 2.9 108 | 2.9 113 3.0 108 3.1 95 2.9 106
Albania 2.6 123 2.6 123 2.8 119 2.7 120 | 2.8 118 3.0 109 32 87 2.8 114
E"S““" and g L 04| 31 | 80 | 33 | 6 - -l 28 | us | 27 | 125 | 27 | 123 | 29 | 102
erzegovina

Bulgaria 2.9 93 3.0 92 3.0 105 29 105 | 3.1 94 3.4 65 33 68 3.1 89
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Croatia 3.1 76 3.1 74 3.1 79 3.1 93 3.1 92 3.1 103 2.9 106 | 3.1 89
Hungary 3.6 34 3.6 37 35 47 35 50 3.4 51 32 80 3.4 62 35 52
Macedonia 2.8 105 2.8 110 3.1 86 33 68 3.4 58 3.4 51 - - 3.1 80
Montenegro 3.4 50 33 60 3.4 54 3.4 58 33 69 3.1 94 32 91 3.3 68
Romania 2.9 95 29 102 3.0 97 33 66 32 75 3.1 93 3.1 96 3.1 89
Slovenia 3.6 40 3.9 32 3.6 40 3.6 42 3.8 33 3.9 33 4.0 35 3.8 36
The average

score of

the region | 3.1 80 3.1 79 |32 77 3.2 75 3.2 78 3.2 84 3.2 83 3.2 79
(without

Serbia)**

Source: WEF (2011, 2012, 2013, 2014, 2015, 2016, 2017)
*The average score of the analyzed period (2011-2017) was obtained
by calculating the arithmetic mean.

** The average score of the region (without Serbia) was obtained
by calculating the arithmetic mean.

According to the latest data, from the aspect of innovation, Slovenia has the best
ranking among all countries in the region, while Bosnia and Herzegovina is ranked the
lowest. During the whole period of analysis, Slovenia had the best ranking compared
to other countries in the region, except in 2011 when Hungary was the highest ranked
country among the countries in our region. Montenegro had the greatest ratings drop in
the field of innovations (from rank 50 in 2011 to rank 91 in 2017), while Macedonia®
achieved the greatest improvement (from rank 105 to rank 51). Slovenia had the highest
average ranking during the analyzed period, followed by Hungary and Montenegro, while
the lowest average ranking during the seven-year period belonged to Albania (rank 114),
followed by Serbia (rank 106) and Bosnia and Herzegovina (rank 104). This statistics
shows that Serbia had the worst average ranking in the seven-year period among all its
neighboring countries, except from Albania.

Although Serbia is characterized by a low level of government investments in
advanced technology that would support innovation and high-tech capacities, in order to
reach a higher stage of development it is not enough to just increase total investment in
research and development. Serbia is facing various limitations that need to be overcome:
inadequate number of researchers, human capital flight, obsolete structure of R&D
sector with the public sector being dominant over the business sector, poor scientific
and research cooperation between the academic and business sector, inadequate and
unplanned use of the available national resources and the available EU funds (Jakopin,
2013, p. 9). These obstacles are jeopardizing the future development of innovation of our
country, which is an important determinant of competitiveness.

The main weaknesses of domestic innovation-the
analysis of indicators

The last pillar of competitiveness within the GCI - innovation, involves the
following indicators: 1. capacity for innovation, 2. quality of scientific research

* Macedonia was not included in the last report of the World Economic Forum, this data refers to
the year 2016.
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institutions, 3. companies spending on R&D, 4. university-industry collaboration in
R&D, 5. government procurement of advanced technology products, 6. availability of
scientists and engineers and 7. PCT patent applications. By analyzing the scores and
the rankings of countries with regard to these indicators, we can determine the main
weaknesses and limitations of the national innovation.

Our country has an unfavorable ranking (Table 2) when it comes to innovative
capacity (ranked 117" in the list of 137 countries in 2017) and when it comes to companies
investing in R&D (ranked 107™). Nevertheless, Serbia has a favorable ranking in terms
of quality of scientific research institutions (ranked 47%) and PCT patent application, or
the number of patent applications per million population (ranked 50%).

Capacity for innovation, generally speaking, refers to a country’s potential to produce
using new knowledge and skills. Business risk is reduced by strengthening capacity for
innovation of the economy and companies. In order to increase capacity for innovation, it is
important to become part of various kinds of innovation networks, internal or external, i.e.
to connect all parts of the organization, as well as to connect with other subjects in order to
gain knowledge, which is the key innovation resource. These kinds of networks stimulate
innovations, efficient development, transfer of knowledge and technology, globalization
of business, new business models and market approaches. Bosnia and Herzegovina and
Croatia are our only neighboring countries that have lower rankings than Serbia from
the aspect of capacity for innovation (ranked 117" in the list of 137 countries), whereby
Croatia’s ranking has drastically dropped in the past years (from rank 64 in 2011 to rank
120 in 2017). Moreover, Albania has made a noticeable improvement, from being ranked
119" in the first year of the analysis to being ranked 46" according to the latest data.
Although our country has improved its ranking by moving up 13 positions from the last
year, this indicator is the main weakness of domestic innovation and a restriction on the
improvement of competitiveness. The structure of the capacity for innovation of an economy
is determined by the innovation infrastructure of the economy, innovative environment in
national industrial clusters and the relationships between the joint innovation infrastructure
and specific clusters (Risti¢, Vukajlovi¢ & Brazakovi¢, 2016, p. 20).

Table 2: Representation of the Global Competitiveness Index by factors for Serbia
(2011-2017)

2011/2012 2012/2013 2013/2014 2014/2015 2015/2016 2016/2017 2017/2018

Year
score | rank | score | rank | score | rank | score | rank | score | rank | score | rank | rank | score

1. Capacity for innovation 25 |10 | 25 | 120 | 28 | 133 30 | 130 | 31 | 132 | 32 | 130 | 35 | 117
2. Quality of scientific 38 | 61 | 36 | 67 | 37| 66 | 37| 69 | 38 | 67 | 40 | 60 | 42 | 47
research institutions

?{‘ggmpa“y spending on 24 | 130 | 23 | 132 | 25 | 127 | 25 | 125 | 24 | 120 | 27 | 121 | 29 | 107
4. University-industry 34 | 81 [ 32 ] 99 | 32 | 104 | 32| 95 | 32| 95 |32 9 | 32| 95

collaboration in R&D

5. Gov't procurement of 34 | 92 | 31 | 115 | 28 [ 123 29 [ 122 | 28 | 110 | 28 | 108 | 2.8 | 105
advanced tech. products

6. Availability of scientists and | 39 | g3 | 39 | 78 | 39 | 85 | 39 | 82 | 38 | 82 | 37| 90 | 39 | 8
engineers

7. PCT patent applications 04 | 67 | 00 | 19| 28 | 53 | 23| 55 | 30| 53 | 38| 50 | 41| s0
applications/million pop.

Source: WEF (2011, 2012, 2013, 2014, 2015, 2016, 2017)
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By performing a comparative analysis of Serbia and the countries in the same
region, we can conclude that Serbia has a better competitive position in the fields of
PCT patent application compared to four countries: Albania, Bosnia and Herzegovina,
Montenegro and Romania, whereby Macedonia was not included in the analysis in 2017,
but according to the data from the previous year, its ranking was lower than Serbia’s
ranking with regard to this indicator. In 2012 Serbia had its lowest ranking with regard
to this indicator in the seven-year period, which was the second lowest ranking of all the
countries in the region (Albania had the lowest ranking then), but Serbia improved its
ranking in 2017 when it moved from the 117" position to the 50™ position in the list of
137 countries in the world.

From the aspect of availability of scientists and engineers, Serbia has made a
significant improvement in the last years and according to the data from 2017, it has the
best ranking compared to all other countries in the region, whereby Slovenia is ranked
one position lower. This is the only indicator within the twelve pillars of competitiveness,
in relation to which Serbia has the best ranking compared to its neighboring countries.
Our country has made an improvement when it comes to this indicator by moving 22
positions up the list compared to the year 2017. On the other hand, according to the latest
data, Albania has the lowest ranking, followed by Bosnia and Herzegovina.

With regard to the quality of our scientific research institutions, Serbia has also
made a significant improvement in the last years and is now ranked 47", which is a
remarkable improvement compared to the previous year (ranked 60™). In relation to this
indicator, Serbia has the best ranking among other countries in the region, except for
Slovenia (ranked 29") and Hungary (ranked 34%), while Albania has been characterized
by a far poorer quality of scientific research institutions compared to other countries in
the region in all years of analysis, according to the GCI report. Hungary had long been
a country with the highest quality of scientific research institutions compared to other
countries in the region, but in the previous two years Slovenia outscored it.

Table 3: Comparative representation of the Global Competitiveness Index by factors
for the countries in the region (2011-2017)

Albania lllieor?ci;o:‘i'nda Bulgaria | Croatia | Hungary | Macedonia | Montenegro | Romania | Slovenia

Year score/ score/ score/ score/ score/ score/

rank score/rank rank rank rank score/rank score/rank rank rank

2011 2.4/119 2.4/124 2.9/82 3.1/64 3.4/41 2.8/86 3.2/53 2.9/78 3.9/28

2012 2.4/128 2.8/101 3.2/64 3.1/72 3.5/45 2.8/99 3.3/53 3.1/77 3.9/31

1. Capacity 2013 3.0/121 3.1/108 3.2/103 3.1/110 3.2/97 3.2/94 3.6/59 3.4/90 3.7/54
for ) 2014 3.2/115 - 3.3/108 3.1/124 3.0/127 3.5/91 3.6/84 3.7/68 3.7/75
mnovationFon1s | 3.6/103 3.0/134 3879 | 33122 | 3.0/131 3.7/91 3.6/100 40/63 | 44/41
2016 4.2/62 3.1/134 4.3/59 3.5/122 3.8/101 4.0/82 3.8/98 4.0/80 4.8/31

2017 4.4/46 3.2/132 4.2/56 3.4/120 3.8/96 - 3.9/87 3.7/109 4.8/32

2011 2.2/134 3.2/98 3.4/78 4.1/48 5.2/20 3.3/86 4.1/45 3.291 4.6/33

2012 2.4/132 3.6/72 3.5/75 4.1/48 5.1/20 3.2/100 3.9/54 3.4/84 4.829

2. Quality 2013 2.8/121 3.9/59 3.6/68 4.0/52 5.2/21 3.4/86 4.0/56 3.7/64 4.9129
f&fszzifc‘giﬁc 2014 | 2.6/130 - 3581 | 4053 | 5123 3.7/71 3.9/60 4.0/55 | 4733
institutions 2015 2.3/137 3.1/106 3.7/72 4.0/52 4.8/28 3.9/59 3.8/65 3.7/70 4.8/31
2016 2.5/130 3.2/106 3.9/64 4.0/61 4.5/39 4.1/53 3.6/83 3.8/71 4.9/28

2017 2.8/118 3.2/106 3.9/59 3.8/66 4.7/34 - 3.7/76 4.0/57 4.9129
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2011 | 32/51 2.8/96 27/98 | 3.0/71 | 2.9/81 2.6/109 3.3/44 29/87 | 3.4/39
2012 | 3.0/83 2.9/90 29/92 | 3.0/76 | 2.7/103 2.5/123 3.2/63 29/87 | 3.4/47
3. Company | 2013 | 3082 3.0/86 2.8/107 | 3.1/65 | 2.8/108 2.9/91 3.3/54 28/104 | 3.2/62
spendingon | 2014 | 3.1/73 - 2.8/100 | 3.1/75 | 2.9/9 3.1/67 3.2/61 3165 | 3.172
R&D 2015 | 2.9/106 2.5/124 3.1/78 | 3.1/85 | 2.9/97 3.3/62 3.1/77 29/94 | 3.7/39
2016 | 2.9/104 2.7/120 35/50 | 32/79 | 3.098 3.4/58 3.1/82 28/111 | 4.1/33
2017 | 3.4/57 2.6/126 3.6/44 | 30097 | 3.1/85 - 3.2/83 28/110 | 42733
2011 | 2.1/139 3.4/84 3.0/116 | 3577 | 4.4/33 3.3/92 3.7/63 3.0/115 | 4.0/46
2012 | 23/138 3.9/48 3.0/117 | 3580 | 4.3/37 3.2/105 3.7/60 30/113 | 3.9/49
?jniversity» 2013 | 2.6/135 43/37 3.0/117 | 35776 | 4.3/41 3.4/81 4.0/46 33/88 | 3.8/56
industry 2014 | 23/135 - 3.0/113 | 34/81 | 4.3/35 3.7/60 3.9/47 3.6/71 4.0/45
ffg‘:g‘gmn 2015 | 2.3/134 43/35 3.0/112 | 3.4/81 4.3/36 3.7/60 3.9/46 3.6/71 4.0/44
2016 | 3.0/104 2.8/117 3.4/74 | 2.9/114 | 2.9/109 3.4/70 3.2/94 33/80 | 3.8/42
2017 | 3.4/69 2.8/111 3.4/74 | 27118 | 3.4/68 - 32091 3.1/97 | 3.8/44
2011 | 3.8/58 3.2/109 3577 | 29/122 | 3.4/9 3.1/110 4.1/33 30101 | 3.4/84
2012 | 3.9/46 3.3/94 34/81 | 27129 | 3.1/110 3.2/102 3.9/40 3.1/114 | 3.1/106
;rchf,::mem 2013 | 3.7/52 3.4/89 33/90 | 2.6/136 | 3.0/114 3.4/81 3.9/32 32/99 | 2.9/121
of advanced | 2014 | 3.5/70 - 32/97 | 27129 | 3.2/95 3.6/56 3.6/57 3.4/75 | 3.0/108
Lerf;um 2015 | 3.8/31 2.4/138 3.1/86 | 27/125 | 2.9/104 3.9/22 32/77 2.9/105 | 2.7/120
2016 | 3.9/22 2.5/126 3364 | 25129 | 2.7/114 4.1/15 3.1/77 23/134 | 2.5/128
2017 | 3.9/25 2.6/123 33/66 | 23/134 | 2.8/109 - 3.3/74 23/133 | 2.6/121
2011 | 32/126 4.1/68 37/92 | 3.8/88 | 4538 3.4/114 4.1/70 42/59 | 3.8/89
2012 | 3.3/123 4.4/48 3.6/98 | 3.8/8 | 4.4/50 3.5/106 3.9/76 38/82 | 3.8/84
ivailability 2013 | 3.5/106 4.7/27 37/96 | 4.0/76 | 43/60 3.8/92 4.0/78 3.6/99 | 3.8/89
of scientists | 2014 | 3.4/110 - 3.6/9 | 3.9/79 | 42/56 3.9/81 4.1/69 4072 | 3.9/80
and . 2015 | 3.2/118 3.1/125 37/90 | 3.9/78 | 42551 3.8/86 4.0/65 4.1/57 | 4.1/62
2016 | 3.1/126 3.2/119 3.9/71 | 3791 | 3883 3.8/82 3.8/87 4.1/60 | 4.1/61
2017 | 3.3/113 3.4/107 36/93 | 3.6/95 | 3.691 - 3.7/85 3.8/80 | 3.9/69
2011 | 0.0/90 0.0/90 7730 | 2.0/45 | 9.1/29 0.0/90 0.0/90 0.8/62 | 12.026
2012 | 0.0/119 2.1/50 3.6/47 | 10033 | 221727 1.5/59 0.0/119 1.9/56 | 66.0/23
gat"egf 2013 | 02091 2.0/54 3.7/47 | 10233 | 233/28 0.7/73 3.2/49 2055 | 63.1/23
applications [ 2014 | 0.4/84 - 5.1/48 | 10036 | 25.0129 0.2/91 3.2/51 22/56 | 63.023
fnpill’lliig:‘:)‘:)‘ﬁ/ 2015 | 0.2/93 2.4/55 6.9/45 | 103/37 | 24.8/26 0.6/79 0.8/71 2.7/54 | 62.3/23
2016 | 0.2/90 1.9/62 7.0/45 | 97/41 | 237727 1.5/68 3.2/54 34/52 | 67.8723
2017 | 0.8/74 1.7/65 74/47 | 9542 | 24728 - 2.8/55 3951 | 71.9/23

Source: WEF (2011, 2012, 2013, 2014, 2015, 2016, 2017)

There is a direct correlation between the quality of national innovation system and
the competitiveness of economy according to the methodology of the World Economic
Forum (Cvetanovi¢ & Sredojevi¢, 2012, p. 182). The innovation of companies is
significantly determined by the collaboration with scientific research institutions. The
risk can be reduced or made certain if companies connect and cooperate with scientific
research institutions and realize joint projects (Stankovi¢, Puki¢, Mladenovi¢ & Popovic,
2011, p. 576). In Serbia, only one in four companies develops their own innovations,
and only one in eight companies has a long-term cooperation with scientific research
institutions. If we observe the relation between the size of companies and the presence
of innovations, we can conclude that innovations in smaller companies are present by
29.10%, while in medium companies they are present by 40.32% (Ivanovi¢-Duki¢ &
Lazi¢, 2014, p. 58). Only Bosnia and Herzegovina, Croatia and Romania have a poorer
cooperation between industry and universities in R&D than our country (ranked 95"
in the list of 137 countries), which, in addition to capacity for innovation, imposes a
severe restriction on improving domestic innovation and competitiveness. In relation
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to this indicator, Slovenia also has the highest ranking of all the countries in our region
according to the data from 2017, and it is followed by Hungary and Albania. A very weak
connection that exists between the companies and scientific research institutes in Serbia
has greatly contributed to the technological backwardness, the inertness of companies
and their reluctance to accept new solutions, as well as to the lack of competitiveness of
companies and the whole economy (Kokeza, 2015, p. 64).

Serbia has a worse rating in terms of government procurement of advanced
technological products (ranked 105™) only compared to Albania (ranked 25"), Bulgaria
(ranked 66™) and Montenegro (ranked 74"), according to the data from 2017, while
governments of other countries in the region allocate lower amounts of resources for
these purposes, which implies that private sectors in these countries are much more
significant in this area. Slovenia has an unfavorable ranking only in relation to this
indicator, of all the indicators within the twelve pillars of competitiveness, and is ranked
122 while Albania has the best ranking (ranked 25%) according to the latest report of
the World Economic Forum. In domestic economy, it is necessary to change the attitude
towards knowledge, science and R&D and it is also important that innovation gains more
importance both within the activities of companies and the country as a whole, since
without the support from the government there will be no significant achievements in this
area. This is the only way to treat resource allocations for R&D not as expenditure, but as
a highly profitable investment in the future (Kokeza & UroSevi¢, 2012).

In addition to capacity for innovation, as one of the indicators within the twelve pillars
of competitiveness, in relation to which Serbia has the worst rating, another poor rating is
related to the indicator- companies spending on R&D (ranked 107" in the list of 137 countries).
Although our country has significantly improved its rating in relation to this indicator, from
being ranked 130" in 2011 to being ranked 107" in 2017, only Bosnia and Herzegovina
(ranked 126") and Romania (ranked 110") have lower ratings compared to other countries
in the region, according to the latest data. By far the best ranked country is Slovenia, when
it comes to companies spending on R&D, followed by Bulgaria. Macedonia and Bulgaria
are countries that have made the greatest improvement in the report of the World Economic
Forum when it comes to this indicator, compared to the year 2011, while Montenegro has
suffered a serious rankings drop, compared to the countries in the region. Tassey (2017, p.
85) pointed out that R&D intensity, i.e. the expenditure on R&D as a proportion of GDP, is
the main indicator of the future potential economic growth, because it represents a part of
economy’s output invested in technology in order to increase future productivity.

According to one analysis performed by the OECD in 2004, it is estimated that
increasing expenditure on R&D in the business sector by 1% increases productivity by
0.13%, while increasing these investments in the public sector increases productivity
by 0.17%. According to another research, increasing R&D expenditure by 1% in the
business sector (as a % of GDP) increases the exports of medium and high-technology
products by 9% (as a percentage of total exports) in the same year. Moreover, increasing
expenditure in the public sector increases the exports of these products by 8% in the next
two years (Ciocanel & Pavelescu, 2015, p. 730). When allocating resources for R&D, it
is important to remember that the main goal is to develop innovations. On the other hand,
sustainable economic development, the growth of standard of living, better and efficient
customer satisfaction and the overall improvement of competitiveness can be achieved
only by developing innovations (Sredojevi¢, 2016, p. 161).
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Conclusion

In the era of globalization, there is a growing interest in new ways for sustaining
and improving competitiveness both at macro and micro-level, i.e. at the level of
companies and at the level of national economy. There are new demands, imposed
by the world market, on which only those who are improving efficiency, productivity
and competitiveness are protected. On the global market, the key requirements for
strengthening competitiveness of companies, as well as national economy, are new
processes, products, methods and procedures, i.e. various kinds of innovations. Under
these conditions, the key success factors of modern economies are quality workforce and
capacity for innovation.

By analyzing innovation indicators for Serbia and the countries in the region,
we have concluded that the main weaknesses of domestic competitiveness stem from
the capacity for innovation, insufficient spending of companies on R&D, insufficient
government resource allocation for the procurement of advanced technological products
and inadequate collaboration of industry and universities. In order to overcome these
restrictions imposed on domestic innovation, it is crucial to respond to the demands of
economy in order to make a stronger cooperation with universities. It is also essential that
the government increases the procurement of advanced technological products and that
the private sector gets more encouraged, especially through a more efficient protection
of intellectual property. It is also very important to enable domestic innovators to make a
profit from their work and thereby achieve competitive advantage, through the protection
of intellectual property. The companies play an important role in this by abandoning
traditional, hierarchical organizational structures, thus improving their flexibility and
strengthening communication. This encourages the creation of new ideas, which is a
precondition for innovation at micro and macro-level. Launching innovative activities
must begin at micro level, with the support from government.

By performing comparative analysis, we have come to the conclusion that Slovenia
is the only country of all the countries in our region which has an exceptional ranking
with regard to innovation, since it constantly maintains high scores on all the indicators
of the twelfth pillar of the Global Competitiveness Index. On the other hand, Albania is
distinguished by the worst ranking, while Serbia has the second least favorable ranking,
right after Albania, with regard to innovation. The position of Serbia can be explained
by economy’s limited innovation capacity, which is primarily determined by the quality
of students, researchers, workers and managers. One efficient way for overcoming this
limitation is networking, or encouraging innovation networking that enables the transfer
of knowledge and technologies and the development of new products and methods,
which is highly beneficial for all the parties involved.

In order to encourage innovation, it is necessary to increase spending on R&D and
new technologies, both by the government and the private sector, to stimulate private
sector investment, to group research facilities into larger scientific centers that would
be able to implement strategic projects, to support scientific talents and experts, to
strengthen the link between science and industry through tax and other incentives, to
subsidize the procurement of equipment for technological development and patenting
and to improve efficiency of the protection of intellectual property.
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