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FOREWORD

Il n contemporary society, the notion
have become very significant, that being so to an extent that, in the
majority of the missions and visions of contemporary companies, the use

of this word has become mandatofrom a broader perspective, too,
however, the essence of all developmental changes mainly reflects in
innovativeness. Innovations are all around us. The fact that innovations

are, to such an extent, present in the overall field of the human activity
imposes the need for innovativeness to become the introductory point in
carrying out the analysis of the complexity of the neadyerging

economy, society and culture, also including an individual. This process

is further implicative of the unavoidable consatéon of the innovation
development feedback. Thence exactly arises the driving motive for the
Faculty of Applied Management, Economics and Finance in Belgrade to

deal with the foregoing, together with the-amanizers, at thd-ifth
International Scienfic-Pr of essi onal Conference, e
an initiator of the developmento.

This international scientific conferencetiaditionally organized with the

aim of demonstrating that i nnovatior
businessstrategy, but also drives economic wellbeing and influences the
progress of one whole country.

Suitably to the theme and the goal of the scientific conference, the two
sessions are established: Sessiorrinovationsi development prospects
(Thematic Proeedings), and Session B Innovative activities i
contemporary challenges and solutior{fnternational Conference
Proceedings). The choice of the conference theme and the omnipresence
of innovations, as well as the offered larger number of the themeltis fi

have influenced the inclusion of the papers by many distinguished
university professors, eminent researchers, experts and scientific workers
both from Serbia and from abroad in this publication.

As a result of the Conference, thbematic Proceedirggre published in

one volume and the same will be available to a wider scientific audience.
The papers in this publication significantly contribute to the establishment
of an inextricable liaison between innovations and development.
Simultaneously, we hav demonstrated that the field of innovations is
definitely no longer only related to technitathnological progress. In



accordance with that, the papers may also be beneficial to both the
scientific and the professional public and to all those interastdabe
impact of innovations on development.

Belgrade, Editors )
December2019 DarjanKar abagevi |, P
Svetl ana Vukoti |l
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APPLICATION OF FUZZY WEIGHTED
GEOMETRIC POWER HERONIAN
AGGREGATOR IN MULTI -CRITERIA
DECISION MAKING

Dragan Pamuar*

Department of Logistics, Military academy, University of defence,
Belgrade,Serbia, dragan.pamucar@va.mod.gov.rs

Abstract: Heronian mean (HM) operator enables the presentation
of interconnections between elements and their fusion into a unique
utility function. On the other hand, the Power aggregation (PA)
operator eliminates thiefluence of unreasonable arguments taking
into account the degree of support between input arguments.
Apparently, Heronian and Power aggregators can successfully
achieve this goal. In order to unify the common advantages of the
Heronian and Power aggreggd, in this paper, we propose a new
fuzzy Weighted Geometric Power Heronian aggregator
(TrWGPHA), which is created by combining the Heronian and
Power aggregators. The T'WGPHA aggregator uses all the benefits
of the Heronian and Power aggregators. Thesldgwment of a new
aggregator enables more accurate decisiaking in fuzzy
environment. The TrWGPHA aggregator is tested on-weald
engineering problem.

Keywords: Multi-criteria decision making, Aggregation operators,
Heronian mean, Power mean.
JEL: C44, C52

1. INTRODUCTION

Decisionmaking is the process of choosing the best by dealing with encountered
problems and uncertainties. Multiple attribute decision making (MADM)
problem is a type of muhbbjective decision problem encountered in many
fields from politics to engineering. Sometimes decision process becomes so
complex that it makes more sense to reach a decision by making use of group
power. Taking into consideration the social and technological developments,
more experts are needed for the deaisimaking process, so it leads to multiple
attribute decision group making (MAGDM) problems. Since such problems are
complicated, its characterization with crisp numbers can lead to loss of
information. In order to overcome this drawback, Zadeh (1965) stegyéuzzy

set theory which took place in many different areas.



In complex MCDM models, a large number of experts participate in order to
find the most objective solution (Chatterjeeal.,2018). Such models require
the application of mathematical aggators to obtain aggregated initial decision
making matrix. Information aggregation generally became an important topic of
MAGDM and received increasing attention from researchers (Deli & Subas,
2014; Ye, 2015; Han & Wei, 2017). There are many traditiaggregators used

in group MCDM models, such as Dombi aggregators (Dombi, 1982), Bonferroni
aggregators (Bonferroni, 1950), Einstein and Hamacher operators (Wang & Liu,
2011), Heronian aggregation operators (Xu & Yager, 2006). These aggregation
operators hee been widely used in theories of uncertainty, such as: rough
MCDM models (Stevicet al., 2018; Pamucate al., 2018; Djordjevic et al.,
2019, singlevalued neutrosophic MCDM models (Ye, 2014, 2015¢t.ial.,
2016), linguistic neutrosophic models (Faf&gYe, 2017; Lianget al., 2017
Pamucaet al.,2019), etc.

In this paper, a new approach in the theory of fuzzy sets is applied to the
treatment of uncertainty and imprecision contained in the data in initial decision
making matrix, an approach based toangular fuzzy numbers (TrRN). This
paper presents the application and development of a new fuzzy Weighted
Geometric Power Heronian aggregator (TrwWGPHA). The application of the new
TrWGPHA operator is shown in real MCDM problem. In the literature, there
numerous examples of use traditional MCMD models for the evaluation of
alternatives. However, in the literature so far the Power aggregation (PA)
operator and Heronian mean (HM) operators based on TrRN are not familiar.
According to the knowledge of éhauthor, there is no hybrid T'WGPHA model

in the field of MCDM, which in this way considers mutual dependence of
criteria, evaluates alternatives and treats imprecision and uncertainty with the
TrN. One of the goals of this paper is the development of TRWGPHA
operator for the TrN aggregation. The second goal of this paper is the
improvement of the MCDM area through the development of new hybrid
TrWGPHA model based on the TrN.

The rest of the paper is organized as follows. The second chapter presents
mathematical analysis of fuzzy numbers. The third chapter presents the
development of new IRNWGBM operator, which is later tested in the fourth
chapter through real example. In the fifth chapter, concluding observations are
presented with special emphaststbe directions for future research.

2. FUZZY SETS

In their decision making people often manipulate with vague or imprecise
concepts which can mostly be expressed successfully in spoken language. The
way of modelling of decision making process was propogeddadeh (1965). It

is based on the theory of approximate reasoning, which enables representation of
linguistic assertions by means of mathematical models.



Fuzzy sets are introduced with the main goal of ensuring mathematically
formalized ways of represetitan and modelling of indefiniteness in linguistics.
Thus defined sets can be understood as generalization of the classical set theory.
The main idea of fuzzy sets is very simple. In classical {opry) sets the
defined element (a member to the universet) either is included or is not
included in the defined set. A fuzzy set, in this sense, is generalization of a
classical set, because the membership of an element to a set can be characterized
by a number from interval [0,1]. In other wordsembershigunctionof a fuzzy

set maps each element of the universal set into this interval of real numbers. One
of the biggest differences between classical and fuzzy sets is that classical sets
always have a unique membership function, while, in the case of &stgy

there are an infinite number of different membership functions by which it can
be described.

A fuzzy set is extension and generalization of a discreteBsstagic et al.,
2015. It represents a set of elements with similar properties. The defyree o
membership of an element to a fuzzy set may be any real number from interval

[0.1].

Definition (Teodorovic & Kikuchi, 1994): Regulated paifr(x),x) is
denominated fuzzy set on norempty setU , where nz\(x) is the degree of

element membership tei U fuzzy setA. The membership degree is a number
from interval [0 1]. As the membership degree rises, the extent to which the
element of universal safi corresponds to the characteristics of the fuzzy set
increases.

Formally, fuzzy set A isefined as a set of regulated pairs

A={(xm(Q)[x 1 x0 em(§ ¥ (1)

If we define the referent set as={o, p, r, s, } . one fuzzy set can be like this
B ={(0.3, 0) (0.Lp) ( 0x) (, 09 (, O.9t)}. This means that elemend is

included in setB with 0.3degree,p with 0.1 degreet with 0.9degree, and
ands are not included in se® .

Eachfuzzy set can be represented by its membership function. If a refeeince

is discrete, the membership function is a set of discrete values from interval
[0,1], as in the previous example. If a reference set is continual, we can express
it by means of membership function.

The most frequently used forms of membership funstiare:
Triangular function, figure 1v,
Trapezoid function, figure 1a,



The Gauss curves, figure 19,
Bell-shaped curves, figure 1b.

Figure 1. Most frequent forms of membership function
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In figure 1, the ordinate represents the membership degree. Fuzzy variable x is
shown on the abscise. Mathematical expressions describing membership
functions shown in figure 3 have the following form:

§ 0, 0<x <a|
1
{(x-al(c-9, a & o
M= e w0 ¢ & o @)
t 0, x>e |
§ 0, 0< X <a|
%(x a)/(b -9, a & m:i'
frg(x)=l 1, be¢x ¢d | (3)
{( -X/(e-9, d & @,:
i 0, x>e |
292
m(x)=e? e (4)
1
- 5
HB(X) 1+(X -C)2 ()

Most tools for fuzzy system design enable the user to define different random
membership functions.



Arithmetic operations on fuzzy numbers are defined by application of the
interval arithmetic rules and the extension principle.
UT intersectionsA, and B, can be defined for two fuzzy numbers A and B,

whereU may be interpreted as the degree
within the interval defined by the corresponding intersection. By rules of interval

arithmetic, for sets, that is to say intervais = gaf ,8& andB, = gtf, b? and
arithmetic operator set C, :gcf, ¢’ is definedrepresenting the interval in

which, with the same degree of confidence, the result of operatiexists.
For the basic arithmetic operation it is:

&f.af 8 0Eh" =B BB W (®)
&2 B hgh’ =@ DB N ()
&2 g0gh =k ‘8. % B (®)
&.af b= G "B %8 (10)

Based on these rules and the extension principle for two fuzzy numbedB
and arithmetic operator so thatA- B= C, fuzzysetC is defined as

c={(zm () z=x v @ } max.,..ming g X efryg X A V)

Using this general rule, arithmetic operations with triangular fuzzy numbers
A=(a, &, &) and B=(h, by, k) takes the following forms.

Addition
The result of adding+B is triangular fuzzy numbe€ = (g, ¢, ¢
C=(a & ba o D

For example, adding fuzzy numbers=4 £3,4,5 and B=2.5 £2,25,3
gives fuzzy numberC=(5,6.5,8as the result. It should be noted that the
indefiniteness of results of arithmetic operations on two indefinite numbers is

bi gger than the indefinitetae2kl).of indiyv
Subtraction

The result of subtractiom- B is triangular fuzzy numbeiC = (g, ¢,, c)

C=(a b a ba b (12)



It should be noted that in fuzzy arithmetis- B =C does not come out of
A=B +C.

Multiplication by constant
The Result of multiplication of fuzzy numbek=(a, a,, &) by constank is a

triangular numbe(ka, ka, ka) (Teodorovic & Kikuchi, 199%

Multiplication
Multiplication of two triangular fuzzy numbera( results in curved triangular

fuzzy numberC =(g, ¢, c)
C=(a B & bOa h) (13)

The set of fuzzy triangular numbers is not closed with respect to the operation of
multiplication, but in practical application a curved triangular number is mostly
approximated by an ordinary triangular number.

Division
Assuming that 0 (zero) in not member to fuzzy set B, the division of two
triangular numbera: B results in curved triangularfuzzy number

C=(q & ).

The set of triangular fuzzy numbers is not closed with respect to the operation of
division, butin practical applications the result is also approximated by a
triangular number. If O (zero) belongs to the basis of fuzzy set B, then the basis
of fuzzy set C is not limited.

3. POWER AGGREGATION OPERATOR AND
HERONIAN AGGREGATION OPERATOR

The Power aggregation (PA) operator proposedYbger (2001)is a very
significant aggregation operator that eliminates the impact of unreasonable
arguments by considering the degree of support between input arguments. The
traditional PA operator is defiden the following section.

Definition 1 (Yager, 200} Let (x, x..., ,) be a set of nonegative numbers

andpg O 0. | f

n

a (1+70) w
PAG, o e e (14)
a (1+7(x))

i=1



where T(x) = a Sug % ;x. We shall denoteSugx, x) ass the support
=1 i

degree forx from x;, whereSugx, x) satisfies the following axioms
1) Supx, ¥= Sup;x);
2) surx. 9=[01;
3) sufx, 0> Sup; X)X if| i -y [ -

Beliakov (2007) washe first to propose a Heronian mean (HM) operator, which
allows the input arguments to be displayed and processed for interconnectivity
(Liu & Pei, 2012). The HM operator is defined in the following section.

Definition 2 (Yu, 2013): Letpg O 0x, x.( ,) be a set of nenegative
numbers. If

HM P90, 3o =2 B B P A G

(15)
831(n+1) i

1O Qz‘ -

thenHMPis called the Heronian mean (HMperator.

Definition 3 (Xu, 2010): Letp,g O Ox, x..( ,) be a set of nonegative
numbers. If

a a
aeO (pi % )“V” (16)
gl‘lj F

HM P =
S iy

thenGHMPYis called the geometric Heronian mean (GHdggrator.

Definition 4 (Zhao, 2019): Lep,g O 0x, x.( ,) be a set of nenegative
numbers. If
WGHMP9(x, 5. ,nr—aeo (p™x+a™ )?(”“) (7)
p q =1,j F
¢
then WGHMY is called the weight geometric Heronian mean (WGHM)

operator.



Based on the definitions of the traditional PA and HM operators, Eqns- (14)
(17), a new fuzzy hybrid weight geometric power Heronian aggregation
(WGPHA) operator is developed in the next sect

Definition 5: Set x; :( SRS i(”))} (i = 1,2,..n) as a collection ofriangular
fuzzy numbers (TrFNs) iry, then T'WGPHA can be defined as follows:

a 2
® a4 nwwy nww @)
> <) A e .. N prul 0O
TIWGPHAP (g, ..., 3= ——ae() ap 2% 4q, 3 & (18)
P+Oa; X 2
(1+T(x)) - W
wherew, —————=—, T(x)= q Suf % ;Xand § w =1 . We shall denote
A (1+T()) =

i=1
that Sugx, )) assupportdegree forx from x;, gde Sugx, ) satisfies the
following properties:
1) Sugx, 0= Sup;x);

2) sudx, 0 =[01;
3) Sudx, 0> Sup; X)X if d;,;¥ <xd; , ), Where d(x, ) is the
distance between TrFN and x;.

Then TrWGPHA represents the fuzzy weighted power Heronian aggregation
operator. T'WGPHA combines the benefits of PA and HM operators and is a
powerful tool with the following features: 1) eliminates the impact of
unreasonable arguments; 2) takes into account the elefrsupport between
input arguments and 3) takes into account the interconnectedness of input
arguments.

Theoreml: Set x :( W i(“))} (i = 1,2,.n) as a collection of TrFNs iy,

then according to Eqn. (18), the aggregation results are obtained for TrFNs, and
the following aggregation formula can be developed:



a 2
® a4 nwwy nww @)
TrWGPHA9(x;, X, 1 =Q ap Ax"™ g A% o
qafe—l] F% 8
& ¢ *
¢
a a 2 9 0
® ® a (')V\f” nW(I|)V\;I) @n+1) 5 0
@® &en ) n () [0} 0 O
e 1 @O Xat:1 W +q 2 o 0 0 0
Tp+a%] ' 6 5 0
& ) Fee o) o 0
& ge ¢ - 06 O
& T 0
& 3 2 59
z ® & pMym anPwm @) G g
&’ ap &*® ) m wn O oY
—2 Lo @t g A g p0
B+ gy & 6 989
& g e 6 60
zFc - e
2 3 2 50
: g ga ! nlaf T rgnﬂ) g g
21 R " {N{“Pv\(u) 5" l\/\l(quf“) y e
F2) A =1 + H [0} 0 -
p+ qaeo.gjx' a f(a‘ 6 69
) e 6 59
g = ¢ = 08
¢ ¢ S
Proof.
By the operational rules of TrFNs defined in (Zadeh, 1965), we have
nV\W\( é nwl(I)V\f') nw" \A(/m nw” W’)
N (I) R (m) n. (U)
a) pxd=" -aepe(a‘  py A Y
ae
¢

(I)V\;I) (m) Vyn) (U) \{\F)

.n (I) . (m)

4
ALWH _ oo w W’ @
b) g =gy A g AT g
e
¢
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aa wa
% oon (\Il\fv\p)
e
e
&

nw w nww O g ™ wfm

]
0 o

2
a0y o wo  @n+)
R & no (W) o (W) (0]
& w w vy o)
d) O Fxda™ " g0
i=1,j Fae 5
C =
a a . | 2 0
e & a W“)V\fl) nw(i)mf') @n-}.j_) 6
x &ap & n 0 nom oy O o
® 1 mo gj)(iatzlm V\{ +q s V\f 0 ,6
Ep+oae_ 0 o]
@ @& Fe 0 6
& ¢ T
e é 2 8
g > a nwl(m)"\fm) nw(jm)V\fjm) @nﬂ) )
X R e .on (M) ) Ln o (M) ) O 0
21 =0 Fy A 0 g A e
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& g e ) o
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@ ¢ =
® & o 28
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So,Theoreml is true.

- O: OF O: O: O

1+ O: O: O: O: O
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Theoren? (Idempotency): Set: :( SN i(”))) (i=1,2,..n) as a collection of

TrENs inY, if x = », thenTrWGPHA (%, X.., ,x= TIWGPHRY( | x., X).
Proof. Sincex = 5 i.e.xU = ;, XM = and x" = ,, then

TIWGPHA Y (X, X.., XY= TWGPHAPI( | x.,x) «x

a a 250
e 23] a  nwwy nwiw  @ml) 0
e el & 40 N 0 66
) apda" g A 6 5o
aP+tQgp, . & 0 60
® P 9 A O
x £ ¢ 0%
& . . 0
® a 2.0 6
P ® a nw W nwj wj @I’H—l)o o)
1 ®A & 47, Fww O 0.6
=e——0 apx @ ="M ag B 6 85 (x x )x=
T hagy; & Q 06
LI Fap ) . O
& & ¢ = 8¢
& ¢ + 0
z i, 2 o8
& &  nwg nwly @) § 9
$1 e A & 3" bk A" by I} 69
x at=1 S A = 0
2 apx +q 2 6 59
Y =~ 0
B+ Qg 2 0 69
& & ¢ - 8(5
¢ ¢ T

The proof ofTheoren® is completed.

Theorem3 (Boundedness): Set:( O i(“))} as a collection of TrFNs in
Y, let X :(min( -,Q')),min( i(”ﬁ'?) ,min( i(“),}) and

x* :(max( }P) ,ma»( i('F?) ,ma(< i(“),}) then

X CTIWGPHA I( x ,x., ;)8 ™
Proof Let x =min( ¥ ,x.., , )x:( mir( i(')));mir( i(m)) ;cmir( (W )) and

X" =max( X oX )x=( ma% i('))x,ma% i(m)) X,ma(xi(“))).

Then, it can be stated that) =min( £), xX™" =min( ¥), x" =min( ¥),
I I I
X% =max(® ), XM =max(¥) and x* =max( ¥ ). Based on that, the

following inequalities can be formulated:
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+

X ¢ x¢ X
min(x") e % emax(,%k);

min(™)¢ &7 emax(;(R);
min(x¥)¢ & omax((%).

According to the inequalities shown above, it can be concluded that
X CTrWGPHA I( x ,x., ,)x¢ "holds.

Theorem4 (Commutativity): Let the fuzzy sefy, x..., ,X be any permutation
of (g, % X

Then TPWGPHA (X, X.., ,)= TAWGPHARY( ;, X,..x, ).
Proof. This property is obvious.

Example 1 Let x =(2,3,4), x,=(3,4,5) and x;=(2,3,4) be three TrNs,
w, =0.45, w, =0.35, w; =0.20 and letp=q=1, then applying TTWGPHA we

obtain an aggregated Trkz(_ﬁ),_(?,_(”))f) using the following calculations:

Step 1:For the lower, medium and upper limit of a TrN, the normalized
functions are calculated:

F(0) = 0286 f ()= 0429 1(xd))=—2_ 0288
f(x1<m>):3+f1 - 0300 f(xé””):ﬁ =0.400; f(x§m>)=3+i = 0300,
f(xl(“>):4+‘; - 0308 f(xé“)):%ﬂf -0.385; f(xgu’):%4 -0.308

Step 2 Calculating the degree of support of the limits of TrNs:
sux’, ¥)=0.142, Sugx, ¥)=0.0, sugx’, ¥)=0.143,
Sux™, ¥7)=0.10, Sugx™, ¥)=0.0, Sug™, ¥7)=0.10,
Supx™, $0)=0.077, Supx™, $)=0.0 and Sugxl”, ¥)=0.077.

Step 3By applying Equation (5), T'WGPHA is calculated

12



TrWGPHA™((2,3,4);(3,4,5);(2,3,9)=

2 2

29 aa 30.45 3@u5 6 s+

& g (PO45(t 0143+ 0.2(1 8.143) 4 o (9.45(1 0.143) 0:2(1+0.143) § @ o)

®, @ 6 0

el & -0

&+ 1% 3M.2 3ae g 9

& %50.45(1 0.143)+... 0.2(1 6.143) 2 45(1 9.143) 0:20+0.143) g O

® o2 20 5 §

e ¢ -+

& 2

® 353 3.45 345 g @+

& g (0-45( 0.143)+... 0.2(1 ©.143) 4 3 ¢§-45(1 .143) Or2(1+0.143) § 9 O

@ gea o @
_F1 e 06
"8 30.2 302 5 O

P (0-45(2 0.143)+... 9.2(1 0.143) 4 3 (9.45(1 ©.143)}-0:2(140.143) 0 g

& % 9 0

e ¢ T

e 2

® &3 30.45 3@45 6 3+

& gy 045(1 0.143)+.. 0.2(1 8.143) 4 4 (945( .143) B:2(1+0.143) § 9 o)

®, * 0 0

®e- & = 0

a+ 1% 30.2 3@ g O

& 0.45(F 0.143)+... 0.2(1 6.143 <0.45(11@3)3+...40.2(1 ©.143) 0

2 %@f ( )+... 0.2( ) 4 4(9-45(1183) ... 40.2( ) 8 3

- 0

& ¢ T

¢
=(2.38,3.44,4.51

4. NUMERICAL EXAMPLE: THE SELECTION OF
WAGONS FOR THE INTERNAL TRANSPORT OF
A LOGISTICS COMPANY

In this section we showed application of T'WGPHA for solving real world
problems. The case study used in this paper is adopted frorajibe $tevicet

al (2017). The problem is formulated as a matiteria decision model with
eight criteria (Table 1) and eight alternatives.
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Table 1. The criteria defined for the selection of the wagon

Criteria Characteristics and meaning of thecriteria
C Price ofthe  The price of the se_coriutand wagon is the value express
wagon in monetary units
. The maintenance conditions include the ease of
C Ma‘”t?‘f‘ame maintaining the wagon, the possibility of personal
conditions . o
maintenance, and tlest of maintaining the wagon, etc
c Exploitation Since the wagons are secemahd, their age and the time
3 time they spent in use can play a role in their selection.
Load capacity (bearing capacity) is a value expressed
Cs Load capacity tonnes i.e.the total mass that it is possible to place insi
the wagon.
Manipulative convenience covers the ease of
C Manipulative ~ maneuverability by means of loading vehicles, in this ci
> convenience forklifts, and the possibility or impossibility of a forklift
completely entering a wagon.
Co Time of last This is the time passed since the last regular inspectio
revision the wagon.
State of the
c, bandages and This is the quality and amount of wear and tear on th
flanges of the bandages and flange§the wheels.
wheels
The ecological factor includes the influence of the wag
C Ecological on the environment, for example, noise produced by
8 factor wagon that can affect the psyepbysical condition of

employees.

Rough initial decision making matrix used in original study (Stevial.,2017)

is transformed to fuzzy initial decision making matrix. The mean values of fuzzy
numbers were obtained as the arithmetic mean of the left and right boundaries of
the rough nmbers used in the original study. Fuzzy initial decision making
matrix is showed in the Table 2.
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Table 2.Fuzzy initial decision making

Al c1 C2 C3 é c7 c8
N (122167, (239267, (4.746, (453533, (589,634,
2.11) 2.95) 7.26) 6.12) 6.78)
(47456, (4.78,5.65, (4.78,5.65, (4.78,5.65,
A2 77 26) 651) (445 56) 6.51) 6.51)
ng (839867, (7.17,7.97, (406526, (253,3.33, (1.49.2.36,
8.95) 8.77) 6.46) 4.12) 3.22)
ny (189234, (588668, (4.785.65, (5.12,6.3, (7.89.8.34,
2.78) 7.47) 6.51) s 7.47) 8.78)
s (16314 @744, oo (6.53,7.33, (4.37,5.9,
4.67) 5.26) 7 8.12) 7.42)
(6.39,6.67, (3.88,4.68, (253,3.71, (1.99,3.39,
A6 Tgos) | (556,65 g gy 4.88) 4.78)
(3.78,4.34, (4.78.5.65, (3.22,3.67, (3.64.4.68,
AT (354,45 T g 6.51) 4.11) 5.72)
(2.32,4.38, (3.99,5.39, (5.64,6.68, (5.49,6.36,
A8 g aay | (32568 T 7.72) 7.22)

In a similar way we obtain fuzzy weights of the criteria, Table 3.

Table 3.Fuzzy weights of the criteria

Criteria Trinagular fuzzy numebrs
Wi (0.171, 0.174, 0.178)
Wa (0.186, 0.188, 0.19)
W3 (0.094, 0.096, 0.099)
W4 (0.236, 0.237, 0.239)
Ws (0.119,0.12,0.12)
Ws (0.063, 0.072, 0.081)
Wy (0.053, 0.054, 0.055)
Ws (0.043, 0.045, 0.047)

In the following steps, using criteria weights (Table 3) and Equation (18) the
final defuzzified values of the criteria functions of the alternatives were obtained
and ranked: Q(A1X0.119 Q(A2F0.130 Q(A3)x0.119 Q(A4)F0.098,
Q(A5)»0.0.140, Q(A6)0.106, Q(A7)F0.135 and Q(A8)x0.153;
A8>A5>AT7T>A2>A3>A1>A6>4

CONCLUSION

In this paper, we investigate the mudtiteria decision making problems with
TrNs. The paper presents a new modeM/GPHA model) for decision making,
which is verified on the selection of wagofier carrying out the internal
transport of a paper manufacturing company. One ofctimributionsof this
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paper is the neWrrWGPHA model that enables the objective aggregation of
vaues of the initial decision matrix with full consideration of the imprecision
and subjectivity that prevail during decision making. Another significant
contribution of this paper is the development of the new fuzzy PA and HA
models which contribute to tredvancement of the literature that considers the
theoretical and practical application of mudtiteria techniques. The proposed
models allow the evaluation of alternatives despite the imprecision and lack of
guantitative information in the decisianaking process.

By applying fuzzy numbers in combination withWGPHA, imprecision in

group decision making is taken into account and more objective results are
obtained than with crisp approaches. Further research directions relate to the
application of rogh numbers in combination witirWGPHA andother multi-

criteria methods and the attempt to develop new methods that would further

enrich this widely applied field.
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Abstract: Multi-criteria decisiormaking (MCDM) methods are an
extraordinary tool in supporting decisiomaking in everyday
situations. They are used for various purposes, and in this paper, a
new integrated MCDM model was formed, combining FUCOM
(Full Consistency Methd) and EDASM (Evaluation method based

on the Distance from the Average Solution in the Minkowski
space). The aim is to combine the benefits of these two methods,
and, above all, reduce subjectivity and solve complicated models
with more potential soluti® The model was tested on an example
of evaluation and selection of an electric vehicle. The FUCOM
method was applied to determine the weighting values of five
criteria on the basis of which further evaluation of alternatives was
performed. The EDAS/A method was applied in order to rank 12
different potential solutions

Keywords: FUCOM, EDASM, multi-criteria decisiormaking,
electric vehicle
JEL: C44, C52

1. INTRODUCTION

Applying optimization techniques to dag-day decisiormaking has become a
request on the one hand, and a challenge on the other. Different parameters and
factors that may influence decistomaking need to be considered and, according

t o Sadt alj(2018), predefined fulfilling certain prerequisites. In addition, a
methodology that offers approximately optimal solutions should be applied
adequately. This can be concluded from the fact that the implementation of
decisions is dependent on several persams$ that each problem considered
individually has its own specific characteristics, which was observed in the
paper (Ruzgyst al, 2014). Thus, considering this, it is required to develop new
methodologies. Integration of muttriteria methods is desibke because of the
nature of the problems being treated, but also the limitations of particular
methods that can identify only the significance of the criteria or the ranking of
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alternatives. Therefore, in this paper, the integration of FUCOM and EDAS in
Minkowaki space method has been performed. The aim of this paper is to create

a novel integrated model that will be available for further application in various

fields. In addition to integrating conventional approaches, some of the theories

of uncertaintyare often combined with MCDM methods for more accurate
decisionma ki ng ) ( &ttab nu j2koill6et alSt e 0 1 8 ; Stanuj
Karabagevi |l ,etd,®018a; JetRla2018). a r

As noted, this paper determines the ranking of alternatives that represent electric
vehicles. In addition to considering this type of model, solving similar problems

can also be taken into account, e.g. evaluation of internal combustion engines or
individua | exploitation characteristics that
et al, 2019).

In addition to the introduction, the paper is presented throughout several other
sections. In the second section, the algorithm of the FUCOM method is briefly
shown and its advantages over other existing methods in determining the
weighting values of criteria are explained. In addition, the algorithm of ERIAS
method is provided in detail. Section 3 presents the results. The proposed
FUCOM-EDAS-M model has been tested a multicriteria example consisting

of five criteria and 12 alternatives. At the end of the paper, concluding
considerations are given with a brief discussion.

2. METHODS

2.1.Full Consistency Method- FUCOM

One of the new methods that is based on the principles of pairwise comparison

and validation of results through deviation from maximum consistency is the

Full consistency method (FUCOM) (Pamuedral, 2018b). Benefits that are
determinative for the applation of FUCOM are a small humber of pairwise
comparisons of criteria (only-1 comparison), the ability to validate the results

by defining the deviation from maximum consistency (DMC) of comparison and
appreciating transitivity in pairwise comparisorisiteria. The FUCOM model

also has a subjective influence of a decigimaker on the final values of the

weights of criteria. This particularly refers to the first and second steps of
FUCOM in which decisiommakers rank the criteria according to theirgomal

preferences and perform pairwise comparisons of ranked criteria. However,
unlike other subjective models, FUCOM has shown minor deviations in the
obtained values of t he weight seta.f crit
2018b; Nun iadskast2l0 18301 ZavNoureddi ne & Ri s
et al, 2019). Additionally, the methodological procedure of FUCOM eliminates

the problem of redundancy of pairwise comparisons of criteria, which exists in

some subjective models for determining thégles of criteria.
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Assume that there anme evaluation criteria in a multriteria model that are
designated asvj, j = 1,2, ...,n, and that their weight coefficients need to be
determined. Subjective models for determining weights based on pairwise
comparison of criteria require a decisioaker to determine the degree of
impact of the criterioni on the criterionj. In accordance ith the defined

settings, Figure 1 pr es e mrttals20i8h)e

Figure 1. Seps of FUCOM methodology

Algorithm FUCOM
Input: Expert pairwise comparison of criteria
Output: Optimal values of the weight coefficients of criteria/stiiteria
Step 1Expert ranking of criteria/subriteria.
Step 2 Determining the vectors of the comparative significance of evaluation criteria.
Step 3Defining therestrictionsof a nonlinear optimization model.
Restriction1: The ratio of the weight coefficients of criteria is equal to the compar
significanceamongthe observed criteria, 1.8, /W =/ 4 -
Restriction 2: The values of weight coefficients should satisfy the condition
mathematical transitivity,e. / sy A Ji e s = die 2

Step 4 Defining a model fodetermining the final values of the weight coefficients of evalua
criteria

min ¢

st

ik)

'/k/(kﬂ) ¢ 4 j"

Wj (k+1)

Wik X

Sy A gy »
Wiks2)

tej

a w =1
j=1

w, 20,

Step 5 Calculating the final values @kaluationcriteria/subcriteria (w, w,,..., vxg)T.

2.2.EDAS in Minkowski space EDASM method

FUCOM

EDAS method in Minkowski space, called the ED&Smethod is developed in
(Zavadskaet al, 2019). EDASM approach consists of the following steps:

Step 1: Development of MCDM model. Make the selection of appropriate

criteriamthat in the best way describe alternatines

Step 2: Forming the initial decisianaking matrixX, as follows:
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wherex; denotes the performance value'dalternative o™ criterion.

Step 3: Computation of the average solution according to all criteria using
equation (2):

AV=gAV g. )

whered is obtained using equation (3):

a %
AV, =2 (3)
n
Step 4: Calculate the positive distance from aveRIgA and the negative
distance from averagdDAmatrix according to the type of criterfaenefit and
cost):

PDA= gPDAir a 4)
NDA=gNDA g . Q)
if j" criterion belongs to benefit group:
(‘j - AV])
PDA =~——~. 6
A= (6)
(V- %)
NDA =+——27, 7
A=Ay ()
and ifj" criterionpertains to cost group
(AV,- )
PDA =+~ 17 8
A=Ay ®)
()ﬁj i AVJ')
NDA =—*. 9
A AV (9)

J
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where PDA and NDA, denote the positive and negative distancei"bf

alternative from the average solution in termg"agriterion, respectively. These
equations are different when compared to tomventional EDAS method

becausePDA; and NDA, could be negative.

Step 5: Determination of the weighted sumRPDA and NDA in Minkowski
space for all alternatives, as follows:

m1/m
SP=4dla k|wPDA | . (10)
j=1
where
k, =1if PDA 20andk =l PDA O.
d =1 if &k|wPDA|l 20 anc
j=1
d=1 fif alkj lwPDA| &
iz
m m1/m
SN=4d[a k|wNDA | . (11)
j=1

k =1if NDA 20andk =1if NDA O.

J

d =1 if &k|wNDA| 20 anc
=1

J

d=4 if glqiMND,ﬁ.\‘m 8
j=1

a K; ‘V\{ ND,?].\‘ and a,H w NDA could be negative, alsay, is the
j=1 j2
weight ofj™ criterion.

Step 6: Normalize the values 8PandSNfor all alternatives, shown as follows:

NSP= ol :
maxSP

(12)
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1 SN
NSN =1 —rR (13)

Step 7: Calculate the appraisal scAffor all other options using equation (14):

NSP+ NSN
AS:M_ (14)
2
I n conventional EDAS met hod appraisal

EDASM method can be lower than zero and higher than one.

Step 8: Rank the alternatives according to the decreasing values of appraisal
scoreAS The choice with the highest AS value is the best among the potential
options.

3. NUMERICAL EXAMPLE

To evaluate a novel integrated FUCEABDAS-M model, a study on the
evaluation and selection of electric vehicles presented in (Bistvak, 2019)

was selected. In the original study, the authors used an objective method to
determine the importance of @ita (Criteria Importance Through Intercriteria
Correlationi CRITIC), and to rank alternatives, they used the CoCoSo method
developed by Yazdami al (2018).

The considered alternatives are the following:
BMW i3,

Chevy Balt,

Chevy Spark,

Fiat 500e,

Ford Focus Electric,
Mitsubishi FMIEV,

Nissan leaf,

Fisker Emotion,

Tesla Model S,

VW eGolf,

Tesla Original Roadster and
Tesla.

E R e I

The criteria for evaluating the electric vehicles are:
C: - combined fuel economy,

C; - battery range,

Cs - top speed on flat road,

C4 - accelerating time and

Cs - vehicle price.

= =4 =8 -8 =9

24



Out of five criteria, the first, the second and the third belongs to benefit type,
while the fourth and fifth belongs to cost criteria. Basically, there are several
conflicting criteria, which is confirmed by the following: Consumer decisions to
purchase lectric vehicles are influenced by several complex criteria, such as
costs/benefits, performance, appeal/status, risk, psychographics, and
demographics (Higginet al, 2012).

The initial matrix showing the values of alternatives according to eachdndivi
criterion is shown in Table 1. It is important to note that the decision is made on
the basis of quantitative criteria, i.e. the criteria that have clearly expressed
numerical values.

The implementation of the MCDM approach in the field of evaluating the
performance of electric vehicles, adequate locations for a charging station,
design, public infrastructure for electric vehicles, etc. are just a few examples
related to this field (Daateoet al, 2008; Guo & Zhao, 2015; Xet al, 2017;

Liu & Wei, 204d.2018).Pal evi | i us
Table 1.Initial decisiorrmaking matrix
C C GCs Cs Cs
A: 137 81 93 7.2 42400
A 119 238 91 7 37495
As 119 82 920 8 21375
As 122 87 88 9 31800
As 110 100 84 10 36630
As 112 126 81 15 22995
A; 129 151 90 6.3 30680
As 100 400 125 6.3 129000
Ay 107 315 120 2.3 68000
Ao 126 125 102 9.2 28995
A 99 245 130 3.7 109000
A 93 256 120 3.8 88000

In solving this problem, it is first necessary to deterntime importance and
impact of the criteria on the selection of alternatives. Accordingly, the ranking
from the most significant to the least significant was performed first, followed
by a comparison of the criteria, as shown in Table 2.

Table 2. Comparison of the criteria in the FUCOM method
Cs Cs C C Cs
1 125 14 155 16
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The procedure for determining the significance of the criteria is as follows:
First, the comparative priority of the criteria is determined:

=1.25/1 =1.25; jo, A.4/1.25 %12
=1.55/1.4 =111, j,, =1.60/1.55 4.C

J e,
/ cue,
In the next step, the final values of the weight coefficients were calculated and
they should meet the two conditions:

Condition (1):

w,/w,=1.25; w,/w =1.12; w /w, 211 w /vy EO;

and Condition (2):

Jcyc, =1.25 7112 2.40; J.,c 12 1¥11 124

Jcue, =1.1171.03 %.14
Thence it follows:
w,/w,=1.40; w/w, =1.24; w /w, =.1
The final model based on which the final values of the criteria are obtained is
presented as follows:
min ¢
[

e%_l_Z% -, % 1.1% %ﬁ 1.-1~1=%% 1.4[1
71V, W W, W,

I\
st . 1.4* - | 1.2!4 %ﬂ 1.-44 c
A W, W,
T s
fTaw=Lw 20 J
[

Il
=

j

Subsequently, using the Lingo 17 software, the following model is obtained with
the weights of the criteria shown in Figure 2.

26



Figure 2. Results of applying the FUCOM method
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As can be seen in Figure 2, the most important criterion is vedricke, which is
understandable in a way. It should be emphasized that the significance of other
criteria is not drastically lower than the best, i.e. the most significant criterion.

The first step of EDASV approach is the forming of MCDM model by
choosingthe essential criteria which describe potential solutions. In the second
step, the initial decision matrix is developed (Table 1), while, in the third step,
the average solution according to all criteria is:

¢ 114.4

€ 183.8

AV =¢€101.2
é
g 7.3

853864.2

Step 4: PDA is obtained using equation (6) for benefit criteria and applying
equation (9) for cost criteria, which is shown in Table 2.
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Table 2.Positive distance from average (PDA) matrix

PDA C C Cs Cy GCs
Ax 0.197 -0.559 -0.081 0.016 0.213
Az 0.040 0.295 -0.100 0.043 0.304
As 0.040 -0.554 -0.110 -0.093 0.603
A4 0.066 -0.527 -0.130 -0.230 0.410
As -0.039 -0.456 -0.170 -0.367 0.320
As -0.021 -0.315 -0.199 -1.050 0.573
A7 0.127 -0.179 -0.110 0.139 0.430
As -0.126 1.176 0.236 0.139 -1.395
Ao -0.065 0.714 0.186 0.686 -0.262
Ao 0.101 -0.320 0.008 -0.257 0.462
An -0.135 0.333 0.285 0.494 -1.024
A -0.187 0.393 0.186 0.481 -0.634

An example of PDA calculation for benefit criteria:

PD'%:lS?- 114.4 0.197

114.4
and for cost criteria:

PDA,, =%:’ = 0.23¢

NDA is obtained using equation (7) for benefit criteria and applying equations
(9) for cost criteria, as it is shown in Table 3.
Table 3.Positive distance from average (NDA) matrix

NDA Ct C Cs C4 Cs
Ax -0.197  0.559 0.081 -0.016 -0.213
Az -0.040 -0.295 0.100 -0.043 -0.304
As -0.040 0.554 0.110 0.093 -0.603

Aq -0.066  0.527 0.130 0.230 -0.410
As 0.039 0.456 0.170 0.367 -0.320
As 0.021 0.315 0.199 1.050 -0.573
A7 -0.127  0.179 0.110 -0.139 -0.430
As 0.126 -1.176 -0.236 -0.139 1.395
Aog 0.065 -0.714 -0.186 -0.686 0.262
A1o -0.101 0.320 -0.008 0.257 -0.462
Al 0.135 -0.333 -0.285 -0.494 1.024
Al12 0.187 -0.393 -0.186 -0.481 0.634
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An example of PDA calculation for benefit criteria:

PDA, =%7 = 0.197,

and for cost criterid®DA,, = 97—;3 %.233

Step 5: Tables 4 and 6 show the weighted surP@A and NDA as it was
determined in Minkowski space for all alternatives:

Table 4. The weighted sum of PDA in Minkowski space

C C Cs Cas Cs
A1 7.22E08 -7.78E06 -1.43E09 1.26E13 5.60E07
Az 2.49E11 3.15E07 -4.29E09 1.86E11 3.32E06
Az 2.49E11 -7.41E06 -6.85E09 -8.69E10 1.02E04
Aq 3.08E10 -5.76E06 -1.56E08 -7.88E08 1.48E05
As -2.07E11 -2.80E06 -5.88E08 -8.11E07 4.30E06
As -1.01E12 -4.38E07 -1.32E07 -1.56E04 7.93E05
A7 8.11E09 -2.58E08 -6.85E09 6.33E09 1.89E05
Asg -7.66E09 3.19E04 3.03E07 6.33E09 -6.77E03
Ao -2.76E10 2.63E05 9.35E08 1.85E05 -1.60E06
Ao 2.56E09 -4.77E07 1.59E14 -1.38E07 2.69E05
An -1.07E08 5.79e07 7.87E07 3.61E06 -1.44E03
Al12 -5.54E08 1.32E06 9.35E08 3.14E06 -1.31E04

k; (PDA) is shown in Table 5, whilé;; (NDA is shown in Table 7.
Table 5. Values ofk; (PDA)

Kij Cy C GCs Cq Cs

Al 1.00 -1.00 -1.00 1.00 1.00
Az 1.00 1.00 -1.00 1.00 1.00
As 1.00 -1.00 -1.00 -1.00 1.00
Aq 1.00 -1.00 -1.00 -1.00 1.00
As -1.00 -1.00 -1.00 -1.00 1.00
Ae -1.00 -1.00 -1.00 -1.00 1.00
A7 1.00 -1.00 -1.00 1.00 1.00
As -1.00 1.00 1.00 1.00 -1.00
Ao -1.00 1.00 1.00 1.00 -1.00
A1o 1.00 -1.00 1.00 -1.00 1.00
A -1.00 1.00 1.00 1.00 -1.00
A1z -1.00 1.00 1.00 1.00 -1.00
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The elements of the weighted sum of PDA in Minkowski space matrix are
obtained in the following way:

As the first is need to gé¢ |w PD,iAj\|mfor example:

k,|w,PDA[" =1 30.189 ©.197 Z2E

After previously calculation, alkij|wj PD,iAj\|m is need to summing of the
respective values. For exampiier, alternative A:

A =(7.22E -08) € 7-7& 06) ( +.48 09)
(1.26E- 13) +(5.6& -07) #15 06

After previously computing and determinidg

A =[ 4.00,1.00,1.00,1.00,1.00,- 1.00,1.00,- 11000,1.00, 1.00, 1.4
the values oSR are obtained a®llows:

SP= 1.00 [*7A5E 0p° 009

All calculations should be performed in the same wayshdr

Table 6. The weighted sum of NDA in Minkowski space

C C Cs Cs Cs
A1 -7.22608 7.78E06 1.43E09 -1.26E13 -5.60E07
A -2.49E11 -3.15E07 4.29E09 -1.86E11 -3.32E06

As -2.49E11 7.41E06 6.85E09 8.69E10 -1.02E04
Aq -3.08E10 5.76E06 1.56E08 7.88E08 -1.48E05
As 2.07E11 2.80E06 5.88E08 8.11E07 -4.30E06
A 1.01E12 4.38E07 1.32E07 1.56E04 -7.93E05
A7 -8.11E09 2.58E08 6.85E09 -6.33E09 -1.89E05
As 7.66E09 -3.19E04 -3.03E07 -6.33E09 6.77E03
Ao 2.76E10 -2.63E05 -9.35E08 -1.85E05 1.60E06
Ao -2.56E09 4.77E07 -1.59E14 1.38E07 -2.69E05
A 1.07E08 -5.79e07 -7.87E07 -3.61E06 1.44E03
Al2 5.54E08 -1.32E06 -9.35E08 -3.14E06 1.31E04

k; (NDA) is contrary than previously showkq (PDA) .
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Table 7.Values ofk; (NDA

Kij C: C. Cs Cq GCs

A1 -1.00 1.00 1.00 -1.00 -1.00
A -1.00 -1.00 1.00 -1.00 -1.00
As -1.00 1.00 1.00 1.00 -1.00
Ay -1.00 1.00 1.00 1.00 -1.00
As 1.00 1.00 1.00 1.00 -1.00
As 1.00 1.00 1.00 1.00 -1.00
A7 -1.00 1.00 1.00 -1.00 -1.00
As 1.00 -1.00 -1.00 -1.00 1.00
Ao 1.00 -1.00 -1.00 -1.00 1.00
A1 -1.00 1.00 -1.00 1.00 -1.00
A 1.00 -1.00 -1.00 -1.00 1.00
A1 1.00 -1.00 -1.00 -1.00 1.00

For example ifk,,(PDA) =1thenk ,(NDA) = 1.

Step 6: Normalized values &P and SNfor all alternatives are obtained using
equations (12) and (13), whikSis obtained using equation (14).

Table 8 shows the results of the EDASmMethod.

Table 8.Results of integrated FUCOBDAS-M model

NSPI NSNI ASI RANK
Ax -0.596  0.744 0.074 8
Az 0.521 1.224 0.872 6
As 1.000 1.430 1.215 1
Ay 0.623 1.268 0.946 5
As 0.367 1.158 0.762 7
A -0.960 0.587 -0.186 9
A7 0.724 1.312 1.018 4
As -2.325 0.000 -1.163 12
Ag 0.855 1.368 1.111 2
Ao 0.773 1.333 1.053 3

A -1.722 0.260 -0.731 11
A -1.059  0.544  -0.257 10

The results obtained show that the thitgbrnative, i.e. an electric vehicle, is the
best according to the ranking criteria and their importance. The second best
solution is the ninth alternative, while in the third position is the tenth
alternative. The eighth alternative is in the last positf the ranking.
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CONCLUSION

In this paper, the integration of the FUCOM method, which provides
approximately complete consistency in determining the significance of criteria,
and the EDAS in Minkowski space method has been performed. The integration
of these two MCDM methods has been performed for the first time in this paper
for the evaluation of electric vehicles, which is one of the contributions of the
study. This model can be used for complex rariteria problems in which
criteria, i.e. their impgance, can play an important role in making a final
decision. The implementation of such MCDM models in the field of application
and development of electric vehicles is expected to be increasing. This is
supported by the fact that electric vehicles arerdasingly used in both
passenger and freight transport. In addition, directions for future research may
focus on integrating the EDAB method with other uncertainty theories, such
as a fuzzy, rough, or neutrosophic set.
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Abstract: The responsible consumption of natural resources has
become a critical issue because the unrenewable resource base
could be exhausted in future decades. In order of enabling
sustainable development, the General Assembly adopte208&
Agenda for Sustaable Developmeérthat involves 17 Sustainable
Development Goals (SDG) and 169 targets pointed to the different
aspects of production and living. In this paper, we try to discover
how far get the countries in Southern Europe regarding the 12th
SDG 1 Respasible consumption and productiofhe assessment

of the progress of the given countries is performed relative to the
five indicators. The Entropy method is used for the determination of
the criteria significance while the final ranking of the countries is
done by application of the EDAS method.

Keywords: 2030 Agenda, 12th SDG, Entropy, EDAS, Southern
Europe, natural resources, consumption
JEL: C44, Q29, Q39

1. INTRODUCTION

Industrial development has led to increased consumption of natural resources.
Especially endangered are unrenewable natural resources because industrial
production is mainly based on its utilization. Besides, the pressure on the
environment grows which results in its serious damage and climate changes. The
problem of unplanned anda&ggerated consumption of natural resources that
jeopardize future production, as well as the existence of humans, become an
important topic in international debates. People, their activities and choices
could seriously affect, positively or negativelyetlenvironment and could
contribute or hinder the achieving of sustainable development in all aspects
(Jackson, 2014). Although, there could be noted the increasing interest of the
researchers for the questi oaad, 2 out sus
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In order of achieving the sustainable development, the General Assembly
accepted th@030 Agenda for Sustainable Developm@mfurther text denoted

as 2030 Agendalhich is directed to the improvement of the state of the planet
and bringing the wil-being to the people, especially in undeveloped parts of the
world  (https://www.un.org/development/desa/disabilities/envision2030.html).
This Agenda contains 17 Sustainable Development Goals (SDG) directed to the
different fields connected to sustaimabtlevelopment. Each of the SDGs
involves the appropriate number of targets and indicators which enables
monitoring of accomplishment in the process of achieving a certain goal. The
12th SDG named Responsible consumption and productizn particularly
important regarding achieving a higher level of responsible using of the
resources.

The application of the 2030 Agenda requires the overcoming of various policy
and scientific obstacles (Teraraaal.,2016). The existence of the quantitative
targets ensures @ossibility for resolving these issues and increasing the ability
of the action plans to achieve the decoupling of resource use and economic
growth (Nash, 2009). The poliapakers need quantitative indicators that will
help them in making guidelines foational industries pointed to the responsible
consumption. With that aim, Wagner and Wellmer (2009) proposed defizelr
hierarchy of natural resources as a base for the development of a resource
efficiency indicator. Bringezu et al. (2016) concluded thagtainable natural
resource consumption requires an appropriate government and management that
relies on the scientific indicators and peace of information.

The SDGs are defined from the global aspect but which of them will be a
priority in a particula country depends on the problems that the country is faced
with (Salviaet al, 2019). Although the 169 targets support the 17 goals, some of
the targets are still ambiguous and complex for measuring (Biermiaah,

2017). Therefore, Hoekstet al. (2017) proposed the IPAT equation as an aid

in the monitoring of the progress towards 6th SDG. Colidteal. (2017)
developed an iSDG model to provide a real representation ofwozkl
development. Pogge and Sengupta (2016) assessed the SDGs from the
perspective of human rights. In order of the progress assessment regarding
certain goals, the SDG composite index is introduced and” Dsazachagat

al. (2018) elaborated in their paper does this index is a representative measure of
improvement in achievinghe SDGs. Besides the mentioned, remains the
guestion of how we will measure our progress towards SDGs relative to the
other countries easily and comprehensively. With that aim, in this paper, we
proposed the application of the MultipBiteria DecisioAMaking (MCDM).

MCDM represents a part of the operational research and management science

which methods gain significant popularity in the last three decades (Pagiovic
al., 2019). The authors developed many MCDM methods which are used for
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resolving variois realworld decisioamaking problems. An adequate overview

of the MCDM methods could be found in the papeZa¥adskast al. (2014)

and Gavade (2014). By introducing the proper extensions of the MCDM
methods the uncertainty and vagueness of the environment are acknowledged

and involved in the decisiemaking process (for exampt anuj ki [- & Mei
Kaval i aus kiaoetag 2018201 8 ;

The main intention of this paper is to give the rank of the countries from
Southern Europe relative to the 12th SD@Responsible consumption and
productionand for that purpose, the Entropy and EDAS methods are used. The
reason for evaluating the coues from this part of Europe is because the
Republic of Serbia is situated there. It is a signatory of every significant
convention pointed to the achieving of the sustainable development and
preservation of the environment and natural resources and wdonaefine its
position towards achieving the 12th SDG four years after introducing the 2030
Agenda. The mentioned MCDM methods represent a useful aid in this
evaluation process which enables achieving the primary goal: defining the
position of the Repuldl of Serbia amongst the other countries from Southern
Europe in an easy and comprehensive way. With that aim the rest of the paper is
organized as follows: in section 2 the used methodology is explained; the case
study is presented in section 3; and etehd the conclusion is given.

2. METHODOLOGY

The problem of defining the rank of the Southern Europe countries relative to
the 12th SDG will be resolved by applying the Entropy and EDAS methods, as
we stated previously. The Entropy method will be used fefinohg the
significance of the considered criteria, while the EDAS method will be used for
the final assessment and ranking. In the further text, both methods will be
explained in detail.

2.1.Entropy method
Shannon (1948, 1964) proposed the Entropy method, which quickly becomes
very popular and widely used in various fields because of its simplicity and
reliability. Besides the other MCDM methods popular for determination of the
criteria weights such as: Andic Hierarchy ProcessAHP (Saaty, 1980, Step
wise Weight Assessment Ratio AnalysiSWARA (K e r ¢ udt al,e01§ and
Plvot Pairwise RElative Criteria Importance Assessm&iPRECIA Stanujkic
et al, 2017, authors applied the Entropy method adlfWang & Lee, 2009;
Gou et al, 2017) Defining the criteria significance is performed by using the
following Equation:
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wo=— (1)

where j =1,...,n.

The output entropg; of the j,, factor is calculated as:

e =- InELm) %1 T In(r i ) (2)

wherej =1,...,n.

n
The total sum of the obtained criteria weights should satisfy the&rwg: =1.

j=1

2.2.EDAS method

The Evaluation Based on Distance from Average SolWiBDAS is introduced
by Keshavarz Ghorabae¢ al (2015), and represents a relatively novel MCDM
technique. The guiding idea of the EDAS is reflected through the introducing of
two distance measures: the Positive Distance from Average (PDA) and Negative
Distance from Average (NDA). Additionally, the assessment of the alternatives
is performed relative to higher values of the PDA and lower values of the NDA.

Until now, the EDAS method is used for the facilitation of the decisiaking
process in varioufields. For example, Karabaseet al. (2018) used it in the

case of personnel selection in the IT industry. This method was, also, useful in
creating the model for the selection of the adequate architectural shapes of
residential houses for singfamilies 0 u o d a g atlaly 20E7n Recently, the
authors have developed the extensions of the EDAS method to appreciate the
vagueness of the environment to a greater extent. These extensions are used in
the evaluation process in different fields and we midintion some of them. The
selection of the site for disposal of the solid waste is performed by applying the
intuintionistic fuzzy EDAS (Kahramamt al, 2017). Stanujkicet al. (2017)
proposed the extension of the EDAS method by involving the intervgl gre
number s. K u tetl ali (2068) apdlied adfuzzy EDAS method in the
hospital s e |l e cet dl (019) wdsdasdeck thelksecial aespomsibility
projects by using the intervahlued neutrosophtic EDAS technique.

For the purpose of this papave will apply the EDAS method that is based on
the using of crisp numbers. Tkkemputationaprocedure of the EDAS method,
that relies on that one presented in the paper of Karabagteali€2018), can be
precisely presented as follows:
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Stepl. First perform the selection of the available alternatives, the evaluation
criteria and form the decisiemaking matrixX, shown as follows:

&y X - X O
é u
&2 X2 - Xong
e . u
X=é u 3
e - - u
é U
é u
@Xln X2n ang

wherex; represents the performance rating of the alternativethe criteriorj.

Step2. Define the average solution according to all criteria, shown as follows:

x*j =(Xg, Xpyee e Xp)s 4)
where
R (5)
m

Step 3. Compute the positive distance from averagg and the negative
distance from averagk , according tahe type of criteria (benefit and cost), in
the following way:

emaxQ, (; - X))

I " b 3T Whna
di =j J, , (6)
ij imaX(O’(Xj-Xij))' ]i W
% Xj
é *
SIS L DRV
| X;
dj =i b : (7)
T max@,(%; - %)) .
%+ 3T Wi
|

J

where W, and W,,;,denotes the set of the benefit criteria and the cost criteria,
respectively.
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Step 4. Determine the weighted sum of PDA&", and the weighted sum of
NDA, Q , for all alternatives, by using the following Egs.:

Q" = awdy, (8)
j=1
- n -
J:

Step5. Normalize the values of the weighted sum of the PDA and the weighted
sum of the NDA for all alternatives, as follows:

— miQ*‘ , (10)
§ =1- %Q_, (11)

where §" and S denote the normalized weightedm of the PDA and the NDA,
respectively.

Step6. Calculate the appraisal scdidor all alternatives, as follows:
1,4
§=58+9). (12)

Step7. The alternatives should be ranked according to the decreasing values of
the appraisal score. The alternative with the higBeistthe best choice among
the considered alternatives.

3. ACASE STUDY

3.1.Data

The crucial intention of the Agenda 2030 that was adopted by all United Nations
Member States in 2015 is to ensure the continual improvement of the conditions
on the planet in the next fifteen years. The main targets are: decreasing the
inequality, improvehe health and education, enhance the economic growth and
all that with preservation of the environment and natural resources
(https://sustainabledevelopment.un.org/sdgs). All these intentions are
summarized in the 17 goals that are represent@dbite 1
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Table 1. 17 SDGs
Goal number Name

1 No poverty

2 Zero hunger

3 Good health and webeing

4 Quality education

5 Gender equality

6 Clean water and sanitation

7 Affordable and clean energy

8 Decent work and economgrowth

9 Industry, innovation, and infrastructure

10 Reduced inequality

11 Sustainable cities and communities

12 Responsible consumption and productic

13 Climate action

14 Life below water

15 Life on land

16 Peace and justice strong institutions

17 Partnerships to achieve the goal
Source: https://www.un.org/sustainabledevelopment/sustaidelildopment

goals/

As Table 1shows each goal treats a particular problem that the modern world is
facing. But, the common denominator of them all is that they are pointed to the
preservation and enhancement of the conditions under which people live. In
order of adopting the mentiondidt of goals countries worldwide conducted
activities relative to the prioritization of given goals regarding their particular
problems. For example, the Republic of Serbia performed the mapping of the
strategic framework connected to the goals of suabdé development in the
2030 Agenda (https://rsjp.gov.rs/ivepntent/uploads/2017/11/AgendiN-
2030.pdf).

As we stated previously, each goal is elaborated in the set of appropriate targets.
In order of monitoring the improvement towards the mentionedsgeald
targets, a set of indicators is develop&dble 2 shows the indicators for 12th
SDG and the targets are omitted because of the length of the paper.
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Table 2.Indicators of thel2th SDG

Numbe Indicator

Number of countries with sustainaldensumption and productio
12.1.1  (SCP) national action plans or SCP mainstreamed as a priorit'
target into national policies

Material footprint, material footprint per capita, and mate

1221 footprint per GDP

Domestic material consumptiomiomestic material consumptic

L2422 per capita, and domestic material consumption per GDP

12.3.1 (a) Food loss index and (b) food waste index

Number of parties to international multilateral environmel
agreements on hazardous waste, and other chemicals that

12.4.1 their commitments and obligations in transmitting the informa
as required by each relevant agreement
12.4.2 Hazardous wastgenerated per capita and proportion of hazarc

waste treated, by type of treatment
12.5.1 National recycling rate, tons of material recycled
12.6.1 Number of companies publishing sustainability reports

Number of countries implementirsyistainable public procureme

12.7.1 - .

policies and action plans

The extent to which (i) global citizenship education and
1281 education for sustainable development (including climate ch.

education) are mainstreamed in (a) national education policie:
curricula; (c) teacher education; (d) student assessment
Amount of support to developing countries on research
12.a.1 development for sustainable consumption and production

environmentally sound technologies

Number of sustainable tourism strategies or policies
12.b.1 implemented action plans with r@gd monitoring and evaluatic

tools

Amount of fossifuel subsidies per unit of GDP (production a
12.c.1  consumption) and as a proportion of total national expenditur
fossil fuels

Source: https://unstats.un.org/sdgs/indicators/indicdiirs

Only for the marked indicators exist the data and for that reason only they will
be involved in further analysis.
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3.2.Application of the proposed methodology

Table 3 presents the input data for the countries from Southern Europe without
Andorra because for that country we could not found the complete data. The
evaluation procedure will be based on the 5 indicators because the information
connected to the others is mafrrently available.

Table 3.12th SDG selected indicators for the countries from Southern Europe

excluding Andorra for 2010

C C Cs Cq Cs

Domestic International

Material Material Domestic .
material agreements

footprint footprint  material

er er unit consumption consumption on
cg ita Ef GDP erca IC;ta per unit of hazardous
P percap GDP waste
tonne/per tonnes per number of
. kg/US$  person per kg/US$
capita agreements
year
min min min min max
A Albania 8.25 2.49 8.26 25 4
A, Bosnaand o, 2.23 7.9 2.4 4
Herzegovina
As Croatia 12.97 1.21 9.66 0.9 4
A Greece 28.43 1.3 14.43 0.66 4
As Italy 19.18 0.64 10.93 0.36 4
As Malta 19.82 1.19 12.74 0.77 4
A;  Montenegro 21.61 4.78 4.37 0.97 4
As Portugal 22 1.15 18.24 0.95 4
As San Marino 104.52 1.76 10.32 0.17 1
Ao Serbia 14.36 4.63 10.69 3.45 4
A1 Slovenia 22.49 1.17 16.76 0.87 4
Aw Spain 23.28 0.88 13.14 0.5 4
A, Northern 00 5 g6 8.53 2.36 4
Macedonia

Source: https://sdtracker.org/sustainablonsumptiomproduction

We determined the weights of criteria by applying the Entropy method. The
results are obtained by using Egs. (1) and (2) and they are presenadxdieid.
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Table 4.The criteria weights

Criteria Wi
Ci 0.3707
C 0.2156
Cs 0.0636
Cs 0.3138
Cs 0.0364

Source: Author's calculations

The obtained result shows that the greatest significance has the cri@erion
Material footprint per capitawhile the least significant is criterioCs -
International agreements on hazardous waste

After that, the positive distance from the average and negative distance from the
average are calculated by applying the Egs, (6) and (Tabte 5the results for
the positive distance from the average are presented.

Table 5.The positive distance frothe average d;
C C Cs Cy Cs
0.6593 0.0000 0.2644 0.0000 0.0612
0.6895 0.0000 0.2964 0.0000 0.0612
0.4644 0.4017 0.1397 0.3060 0.0612
0.0000 0.3572 0.0000 0.4911 0.0612
0.2079 0.6835 0.0266 0.7224 0.0612
0.1815 0.4116 0.0000 0.4063 0.0612
0.1076 0.0000 0.6108 0.2521 0.0612
0.0915 0.4313 0.0000 0.2675 0.0612
0.0000 0.1297 0.0809 0.8689 0.0000
A 0.4070 0.0000 0.0480 0.0000 0.0612
A 0.0713 0.4215 0.0000 0.3292 0.0612
A 0.0386 0.5649 0.0000 0.6145 0.0612

Az 05718 0.0000 0.2403 0.0000 0.0612
Source: Author's calculations

S rxre2

>

Table 6represents the results for the negative distance from the average.
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Table 6.The negative distance from the average;

C C Cs Cy Cs
A;  0.0000 0.2313 0.0000 0.9276 0.0000
A, 0.0000 0.1027 0.0000 0.8505 0.0000
As 0.0000 0.0000 0.0000 0.0000 0.0000
A, 0.1740 0.0000 0.2851 0.0000 0.0000
As 0.0000 0.0000 0.0000 0.0000 0.0000
As
A7
As
Ao

0.0000 0.0000 0.1346 0.0000 0.0000
0.0000 1.3636 0.0000 0.0000 0.0000
0.0000 0.0000 0.6244 0.0000 0.0000
3.3163 0.0000 0.0000 0.0000 0.7347
Ao 0.0000 1.2895 0.0000 1.6601 0.0000
A;; 0.0000 0.0000 0.4926 0.0000 0.0000
A  0.0000 0.0000 0.1702 0.0000 0.0000
Az 0.0000 0.4142 0.0000 0.8197 0.0000
Source: Author's calculations

Egs. (8) and (9) are applied for computation of the weighted sums of PDA and
NDA for considered alternatives. Then, the normalized weighted sum of the
PDA and NDA are obtained by using Eqgs. (10) and (11). Finally, the appraisal
scoresS is obtained by usg Eq. (12) Table 7).

Table 7.The weighted and the normalized weighted sums of PDA and NDA
Q' Q S S S
0.2634 0.0485 0.5789 0.9322 0.7556
0.2766 0.0375 0.6080 0.9475 0.7778
0.3659 0.0000 0.8041 1.0000 0.9020
0.2333 0.1270 0.5128 0.8224 0.6676
0.4550 0.0000 1.0000 1.0000 1.0000
0.2857 0.0422 0.6279 0.9409 0.7844
0.1600 0.0867 0.3517 0.8788 0.6152
0.2131 0.1959 0.4682 0.7260 0.5971
0.3057 0.7149 0.6719 0.0000 0.3360
Ay 0.1561 0.1424 0.3431 0.8008 0.5720
Ain 0.2228 0.1546 0.4896 0.7838 0.6367
A, 0.3311 0.0534 0.7277 0.9253 0.8265
A1z 0.2294 0.0562 0.5043 0.9214 0.7128
Source: Author's calculations

crrrrrre®
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The overall ranking order of the considered countries is preseniedbie 8 and
depicted inFigure 1.

Table 8.The final rank of countries
Country S Rank

A 0.7556 6
Ao 0.7778 5
As 0.9020 2
Ay 0.6676 8
As 1.0000 1
As 0.7844 4
A7 0.6152 10
As 0.5971 11
Ao 0.3360 13

Ao 0.5720 12
An 0.6367 9
Az 0.8265 3

Ass 0.7128 7
Source: Author's calculations

Figure 1. The rank of countries
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Source: Author's calculations

Obtained results show that the most successful covegigrding the achieving
of the 12th SDG is Italy while in the last place is San Marino.
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CONCLUSION

Sustainability issues have come in the center of the interest of the scientists and
governments, recently. This results in the creating of many strategies and
agendas pointed towards achieving sustainable development in many aspects and
in 2015 General Assnbly adopted the2030 Agenda for Sustainable
DevelopmentThis 2030 Agenda contains 17 crucial goals and each of them is
elaborated in a particular number of targets. In order of enabling the monitoring
of progress towards given goals and targets, thefsetlicators relative to each

goal is formed. Unfortunately, some of the indicators are still unavailable
because the data about them is still not gathered.

The very intriguing question is how to measure the progress of a country in
comparison with dter countries in an easy way. In order of achieving that in this
paper we proposed an MCDM approach based on the application of the Entropy
and EDAS methods. Entropy is used for determining the significance of the
evaluation criteria and the key reason fthrat is reflected through its
objectiveness because it does not depend on the standpoint of a deecikam

The final assessment of the considered countries and their ranking is performed
by applying the EDAS method. Even though the EDAS method has been
recently proposed, it is used for the facilitation of the decisiaking process in
various fields and we considered that it will be convenient for applying in our
case, too.

Our research attention was point to the assessment of the progress of the
courtries from Southern Europe towards the 12th SDG goal. Particularly, we
want to examine the position of the Republic of Serbia, which is classified as a
country in Southern Europe, relative to the responsible production and
consumption of natural resourcé@se final results show that the leading country
according to achieving this goal is Italy, while the last place takes San Marino.
Unfortunately, the Republic of Serbia is on the twelve position which is the
penultimate place. This indicates that the Réipulf Serbia should invest a lot

of effort towards riching the considered goal.

The proposed methodology enabled a successful ranking of the considered
countries in an easy way and show full potential in this case. The main shortage
of this paper is thathe procedure is based on the application of the crisp
numbers. Introduction of the fuzzy, grey or neutrosophic numbers will provide
the involving of the uncertainty and vagueness of the environment in the proper
degree. Besides, the more complete petfrthe achievements of the countries
would be obtained in the case when we have the data about the greater number
of indicators relative to a certain goal. Also, ranking based on the assessment of
the achievement of all 17 goals will more clearly indécathich country has
better results connected to a certain goal, and which has the best performance of
all.
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Abstract: The software development methodology covers the
complete software life cycle. It involves the production of quality
and reliabé software in a systematic, controlled and efficient
manner using formal methods for specification, evaluation, analysis
and design, implementation, testing, and maintenance. Today,
software is used in all domains of education. From primary and
secondary chools to higher education institutions are using
specialist software packages intended for research. The aim of this
manuscript is a selection of the software development methodology
based on multipleriteria decisiormaking methods. PIPRECIA
method is pplied for defining the weights of the criteria, whereas
WASPAS method is applied for the ranking of alternatives. The
application of the proposed approach, as well as its efficiency and
effectiveness, are shown in the conducted case study.

Keywords: Software, Software development methodology,
MCDM, WASPAS
JEL: D81, C44

1. INTRODUCTION

The software development methodology covers the complete software life cycle.
It involves the production of quality and reliable software in a systematic,
controlled and efficient manner using formal methods for specification,
evaluation, analysis and design, implementation, testing, and maintenance.
Today, software is used in all domains of education. From primary and
secondary schools to higher education institutioesusing specialist software
packages intended for research.

Manger (2012) states that software product is a collection of computer programs
and related documentation, created precisely for the reason of being sold. It can
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be developed for a specific ugeustomized product) or generally for the market
(generic product). Today's software includes the necessity that he must be of
good quality. More specifically, a software product is expected to be
characterized by the following quality attributes: a) Maimaince; b) Reliability

and security; ¢) Efficiency; d) Usability.

Thus, the software represents a series of commands that are stored in the
computer's memory. It is executed on hardware and is required for proper
operation and functioning of a computestgm. According to the purpose one

of the most common software division is into two groupsSygtem software:

all programs, software packages, etc. intended for the functioning of a computer
system are belonging to system software; b) Applicataftware: all programs,

software packages, etc. intended to solve specific problems and tasks of
computer system users are belonging to

The pace of change in the software development industry is still high. People
continue to push the boundaries of known techniques and practices to develop as
efficient and effective software as possible. Software development lifecycle
models and business decision models contribute to controlling product
development in different ways.

Software products are among the most complex systems made by man.
Therefore their development requires the use of techniques and processes that
can be successfully scaled up to very large applications while satisfying
demands for size, performance andusiy, all within the time and budget
constraints. The complexity of large software systems is overcome by the use of
higherlevel abstraction structures, such as software architecture.

Thus, a set of activities that are related to the "initializatiesjgt, realization

and sale of software products and managing all the resources that are related to
that product" is called software engineering which is of crucial importance to
software development (Steward, 1987).

Today, decisions are made daily aareé one of the most important elements of
management activities. With globalization and increasing business dynamics,
changes have been made in the decisiaking process, so decisiomaking has

become much more demanding and complex. MuHipieeria Deision

Making (MCDM) represents the process of selecting one alternative from a set

of available alternatives or, in some cases, ranking alternatives based on a
predefined set of specific criteria that most often have different significance.
Justificationfor the application of the MCDM methods is relevant approach to
making decisions and the adopttiabn of S
2019a; Stanujkiet al |, 2019b; Karabagevii &t Maksin
al., 2017b).

52



Therefore, the main airof this manuscript is to present an approach for the
selection of software development methodology based on MCDM methods. For
the defining weights of the criteria, PIPRECIA method is applied, whereas for
the purpose of the ranking of alternatives WASPAShud is applied.

2. THEORETICAL BACKGROUND

Nowadays, software engineering is receiving increasing attention in software
development. Software engineering is a systematic approach to the development,
exploitation, maintenance, and replacement of softwamelysts. Software
engineering is a technological and management discipline that deals with the
systematic production and maintenance of software products, which should be
developed on time and at an estimated cost (Mead, 2009).

Characteristics of software engineering are (Buckley, 1987): a) modeling as the
basis of design (objectonnection model, process model, data model); b)
methods of analysis, synthesis, and identification are used; c) division into
levels, related to the ples of the software product life cycle and the project
phase; d) interdisciplinarity and user involvement; d) project organization; e)
validation and verification of results, quality assurance, presentation of results,
documentation.

Because of all ofne above, software engineering requires the use of both
analytical and descriptive tools that have been developed within the computer
sciences, along with the rigorous approach that engineering disciplines bring to
achieving adequate reliability and setyrall through the teamwork of software
engineers working in a cohesive environment. At today's level of software
engineering development, an organization's ability to handle software
development in this way is precisely measurable and ranges from ledadré
software processes are unpredictable to level 5, where software processes are
optimized.

The software development model is selected depending on the nature of the
project and the application, the technical orientation of the people who will
participate in the development, the methods and tools that will be used in the
development, the methods of control as well as the products that are required.
The primary goal of model creation is to provide software products that meet
user requirements.

Dependig on the importance of particular stages and activities of software
development and the forms of organization and development management, as
well as the experience of employees and the nature of the product, there are
(Balaji & Murugaiyan, 2012; Martin, ZI2):

a) Sequential software development model, thealtedwaterfall;
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b) Iterative and incremental model of software development;
c) Agile development model.

The purpose of the SWEBOK project is to characterize the content of software
engineering as a discipénas well as to differentiate software engineering from
other disciplines such as computer science, project management, computer
engineering, etc. According to the SWEBOK project, software engineering
methods can be divided into three areas: a) heunisthods relating to methods
based on the informal approach; b) formal methods based on a mathematical
approach; and c) prototyping methods relating to methods based on different
types of proetat yp20Qg8 (eA@@&oj evi i

Each model of the software development process uses a requirement

specification as input and a delivered product as an output. Over the years, many
such models have been proposed. Below, some of the most popular will be

discussed in order to better understdrartsimilarities and differences.

2.1. The waterfall model

One of the first proposed is a waterfall model. The waterfall model implies that
it is necessary that one phase of the development must be fully completed before
the beginning of the next one (Rmy 1970).

The waterfall model is very useful as an aid in expressing what the software
development team needs to do. Its simplicity makes it easy to provide
explanations to those unfamiliar with the software development process as it
explicitly indicatesamong the steps necessary to begin the next phase. Many
other more complex models represent a "beautified" waterfall model, through
the inclusion of feedbacks and activities (Balaji & Murugaiyan, 2012). The
biggest problem with the waterfall model is thiatoes not reflect the actual way

in which the code evolves. Except perhaps for the very clear problems, the
software is usually developed through a number of iterations. Software is often
used to solve a problem that has never been resolved beforapse wolution

must be improved to reflect changes that have occurred in the business or work
environment (Pfleeger & Atlee, 1998).

Although this model has been used for many years in the production of many

quality systems, it does not mean that no prosleccur. In recent years, the
model has been criticized for its rigidity and inflexible procedure.
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Figure 1. Waterfall model
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2.2. The iterative and incrementaimodel

The problems encountered in the waterfall model led to the need for a new
method of system development that would provide quick results, which would
require less initial information and offer more flexibility.

When iterative development is applig¢de project is divided into smaller parts.

This allows the development team to demonstrate results early in the process and
to receive valuable feedback from system users. Often, each iteration is actually
one miniwaterfall with feedback from one phasatliprovides vital information

for the next phase. In iterative development, iteration is delivered immediately,
at the very beginning, and then the functions of each subsystem are changed, in
each new version. In incremental development, the system a§iespét the
requirement specification is subdivided into subsystems by functions. Versions
are defined initially as small, functional subsystems, and then new features are
added to each new version (Larman, & Basili, 2003).
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Figure 2. Incrementaland iterative development
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2.3. The spiral model

Boehm (1988) observed the development of software in light of the risks
involved, suggesting that the spiral model cambine development activities

with risk management, in order to be smaller and easier to control. This model is
designed to include the best features of the waterfall model and introduces a new
component- the risk assessment. The term "spiral" is usedld@scribe the
process that follows the development of the system.

The spiral model, shown in Figure 3, in some ways is similar to the iterative
development shown in Figure 2. Starting with the requirements and initial
development plan (including budgetpnstraints and alternatives in terms of
staff, design and development environment), this process introduces a risk
assessment step and a prototype alternatives, before producing a "working
principles" document, to describe the functioning of the systexrhigh level of
abstraction. From that document, a set of requests is defined and monitored to
verify the completeness and consistency of the request. Therefore, the principle
of operation is the product of the first iteration, while the requirementshare t
main product of the second iteration. In the third iteration, system development
produces the design, while the fourth iteration enables testing (Figael,

2006).
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Figure 3. Spiral model
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In each iteration, the rislanalysis identifies different variants in terms of
requirements and constraints, while prototyping verifies the feasibility or
desirability of selecting the appropriate variant. After identifying the risks,
project managers must decide how to eliminatenimimize them. To avoid the

risk of choosing interfaces that would prevent productive use of the new system,
designers can prototype both interfaces and test them in order to determine
which is preferable, or even include both interfaces in the projecsess can,

after logging in, select interface. Restrictions such as budget and delivery time
help in choosing a risk management strategy (Neill & Laplante, 2003).

2.4. The agile methods

Agile methodologies emerged in the late 90s when a group of software engineers
concluded that previous approaches and methodologies for software
development were not suitable in a turbulent environment and that it was not
possible to bind and achieve firaelivery times for software solutions and
customer satisfaction. They met and through mutual exchange of opinions came
to the basic principles of agile methodologies, which they wrote down in the so
called Agile Meatali20®Wsto (Jovanovi i
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Kilibarda et al. (2016) find that agile methodologies differ from traditional ones
in that they require the development of software products through shorter
development cycles. With its completion, it is possible to deliver one piece of a
software product to thdient and make the necessary changes with it, in order to
reach the final result faster and more efficiently.

In the practice of implementing agile methodologies for software product
development, a number of methods are proposed and used today. The most
famous are Scrum, Extreme Programming (XP), Crystal Clear, DSDM, and
more. The Scrum method is one of the most popular and in practice the most
used method of agile software development management.

2.4.1 SCRUM methodology

This method is based on the basgimgiples that characterize the agile approach

and is convenient in practice because it is very easy to use. This method suggests
that software development work takes place in shorter cycles called sprints,
followed by ongoing consultations with the clieanhd that, after a certain cycle,

analysis and review will be carried out and, if necessary, the desired and
necessary changes will be made. This includes mandatory meetings before and
after each sprint, in order to consider whether everything was doeoedangly

to the requirements and if it is necessary to introduce some changes. In a
particular situation, it is possible to go back and implement a specific sprint
according to new retalg20i6r Richler,2018). ( Jovanovi

Development cycles sprints are time intervals that can last one month, usually
lasting two or more weeks. The software development team using the SCRUM
method has special authority in terms of organizing and operating, as well as the
special member or product owner thatsha&ertain authorization and
responsibilities regarding the work of the development team and delivering the
desired results to the client. In addition to team members working on software
development, the SCRUM methodology envisages two specific rolesdrédate
team operations. These are the product owner and SCRUM master (moderator or
medi at or )etél Rol8)anovi |

One of the most commonly used and researched methods is SCRUM, which
describes an iterative development process with the gradual debivegjue.
SCRUM methodology can only reach its full potential if all elements are well
defined with fully dedicated teams.
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3. METHODOLOGY

Weighted aggregates sum product assessment (WASPAS) method was
developed by Zavadskast al (2012). The WASPAS method represents a
unique combination of two MCDM approaches weighted sum (WS) method and
weighted product (WP) method.

In order to cope with a wider range of problems, the WASPAS method has many
extensions, such as: WASPAS (Zavadkas et al, 2015), WASPASFIV
(Zavadskaset al, 2014), WASPASSVNS (Baugys & Juodagal
WASPASIFN (Stanujkic & Karabasevic, 2018); WASPAS (Stojic et al,

2018).

Also, until now WASPAS is applied for solving the most diverse problems, such
as: manufacturing decision making (Chakrabeittyal, 2014), construction site
selection (Turskiset al, 2015), personnel selection (Karabasetial, 2016;
Urosevicet al, 2016), website selection (Stanujkic & Karabasevic, 2018), and
SO on.

The computational procedure of WASPAS method can be precisely presented as
follows (Karabaseviet al,, 2016; Uroseviet al., 2016):

Stepl. Determine the optimal performance rating &ach criterion In this step,
the optimal performance ratings are calculated as follows:

min;; jitw, @)

where X,; denotes the optimal performance rating jeh criterion, W,

denotes the benefit criteria, i.e. the higher the values are, the better it is; and
W._. denotes the set @bst criteria, i.e. the lower the values are, the better it is,

min
m denotes number of alternativas= 0, 1, ...,m; and n denotesnumber of
criteria,,j =0, 1, ...n.

Step2. Construct the normalized decision matbhe normalized performance
ratings are calculated as follows:

Iei Cojl W

W=l ’ @
1_]1 Ji Wmin
R

59



where r; denotes the normalized performance ratingi-th alternative in
relation to thg-th criterion.

Step 3. Calculate the relative importance igh alternative, based on WS
method The relative importance afth alternative, based on WS method, is
calculated as follows:

Ql(l) = an W i, ©))
i=1

where Q' denotes the relative importanceidh alternative in relation to tHe
th criterion, based on WS method.

Step 4. Calculate the relative importance igh alternative, based on WP
method( Ma di | , 2014) . Th e-thalterhative,ibased on W or t ar
method, is calculated as follows:

R
Qi(Z) =0 i " (4)
j=1

where Q® denotes the relative importanceigh alternative in relation to the
th criterion, , based on WP method.

Step 5. Calculate total relative importance, for each alternativee total
relative importance, or more precisely the joint generalized criterion of weighted
aggregation of additive and multiplicative methods isulated as follows:

n R
Q =05Q” +0.5Q® =058 w, r; +050Q ;" (5)

=1 j=1

In order to have increased ranking accuracy and effectiveness of the decision
making process, in WASPAS method, a more generalized equation for
determining the total relative importance iefh alternative is developed as
below:

Q=/Q¥+@-/)Q® =/ an w; 1 +(1- /)6 " (6)
j=1

=
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4. CASE STUDY OF THE SELECTION OF
SOFTWARE DEVELOPMENT METHODOLOGY

This sectionwill present a case study of the selection of software development
methodology based on the usdPtPRECIA and WASPAS methods.

Based on the literature review, alternatives that will be evaluated are as follows:
Waterfall methodology As; Iterative and incremental methodoloigy,; Spiral
methodology’ As; and SCRUM methodology Aa.

Pivot PairwiseRelative Criteria Importance Assessment method (PIPRECIA)
method is developed by Stanujkiet al (2017a) and is used for the
determination ofthe weights of the criteria. Based on the research carried by
Mahapatra and Goswami (2015), in this manuscrifib¥ong criteria were
determined, namely: Requirement analys(;; Status of the development team

T Cy Us er 60 s 1pCg and Projactiype andoassociated iisB.

Step 1. Determination of weights of criteria

Responses and assigned weights of the evaluated criteria obtained from the three
Decision Makers (DMs) by applying PIPRECIA method are shown in TaBle 1
whereas in Table 4 are shown group weights.

Table 1.Weights of the criteria obtained from the first of the three DMs
Criteria S Ki o] W,

C: Requirement analysis 1 1 0.29
C, Status of the developmenttean 0.85 1.15 0.87 0.25
C;: Userds partici 08 115 0.76 0.22
Cs Project type and associatask 1.1 09 0.84 0.24

3.47 1.00

Source: Authorés calculations

Table 2.Weights of the criteria obtained from the second of the three DMs
Criteria S ki o] W

C: Requirement analysis 1 1 0.28
C, Status of the developmenttean 0.89 1.11 0.90 0.26
C; Userdéds partici 09 11 082 0.23
Cs Project type and associated ris 0.98 1.02 0.80 0.23

3.52 1.00

Source: Authoroés calculations
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Table 3.Weights of the criteria obtained from the third of the three DMs
Criteria S K; g W,

C: Requirement analysis 1 1 0.32
C, Status of the developmenttean 0.7 1.3 0.77 0.24
C: Userds partici 09 11 070 0.22
Cs Project type and associated ris 1 1 0.70 0.22

3.17 1.00

Source: Authoroés calculations

The group weights of theriteria based on the stances of the three DMs are
shown in Table 4.

Table 4.The weights of the criteria obtained from the three DMs

. . 2 3 *
Criteria W% Wi Wi W, W

C: Requirement analysis 0.289 0.284 0.316 0.296 0.296
C, Status of the development tean 0.251 0.256 0.243 0.250 0.250
C: Userds partici 0218 0.232 0.221 0.224 0.224
Cs Project type and associated ris 0.242 0.228 0.221 0.230 0.230

0.999 1.000
Sour ce: Aut horés calcul ations

Step 2. Ranking of alternatives
Based on the ratings obtained from the tHpéés, group ratings are calculated
as follows:

: ()

O
=
.u‘

The group ratings of the four evaluated alternatodatained from the three DMs
are shown in Table 5.

Table 5. The initial decisioamaking matrix

Criteria
Alternatives = C Cs Ca
W 0.296 0.250 0.224 0.230
A1 3.33 3.00 2.67 2.33
A> 2.67 2.67 2.67 3.33
Az 3.67 3.67 3.00 4.00
Ay 5.00 4.67 4.67 4.67

Sour ce: Aut horés calcul ations
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By applying Eqg. (2), a normalized decision matrix has been formed. The
normalized decision matrix, as well as the weights of the criteria are shown in
Table 6.

Table 6. The normalized decision matrix and the weight of the criteria

Criteria
Alternatives C Cs Ca
W, 0.296 0.250 0.224 0.230
As 0.67 060 0.53 047
A 0.53 0.53 053 0.67
As 0.73 0.73 0.60 0.80
Ay 1.00 0.93 0.93 0.93
Source: Aut hords <cal cul ati

The relative importance of the evaluated alternatives, based on weighted sum
(WS) method and weighted product (WP) are shown in Table 7.

Table 7.The relative and total importance of the alternatives
QY qQ? Q@ Rank

At 029 0.07 0.36 3
A, 028 0.07 0.35 4
As 036 0.09 0.45 2
A, 048 0.12 0.60 1
Sour ce: Aut hor s <cal cul ati

Data from the Table 7 show us that alternative designatéd laas the highest
total importance in terms of evaluated criteria.

CONCLUSION

The pace of change in the software development industry is still high. People
continue to push the limits of known techniques and practices to develop the
most efficient andeffective software. Software development lifecycle models
and business decision models contribute to controlling product development in
different ways.

A particular software development model can significantly affect various
software produectelated issug If the model fails to fully meet the requirements,

it will certainly affect the end product. Often a major reason for the failure of
software development is the lack of good methodology or the implementation of
inadequate. Also, a common barrier to assful software development is the
misunderstanding and failure to meet user requirements. Continuous
communication with the client is implied in agile methodologies, and such
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omissions are much harder to come by. Certainly, the ultimate goal, for both
sides, is applicable software.

The proposed PIPRECHWASPAS approach has successfully responded to the
requirements in terms of selection of the of software development methodology.
The conducted case study has proved the applicability, ease of use and
effediveness of the proposed approach. Based on the conducted case study,
alternative designated a&, has the highest total importance in terms of
evaluated criteria. Therefore, SCRUM methodology is the most convenient by
the stances of the DMs.
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Abstract: Within the framework of this paper, branding will be
presented from a theoraticstandpoint and from the aspect of the
conducted research study. The motivation for this type of analysis is
certainly the undoubted significance of a brand the driver of the
success of contemporatyusinessdoing, on the basis of which
organizations aralso separated from competition. The key goal of
the research is to examine the interdependence of the practices of
product and service branding with an assessment of the significance
of individual factors. The research was conducted on a sample of
163 respondents from the organizations which the respondents are
employed in. The assessments of the quality of the brand were
crossmatched with the assessment of the significance of individual
factors. The research results indicate the fact that the qualitye of
organi zations?®o mar keting activities
product/service branding, which depends on numerous factors from
the environment.

Key words: brand, branding, consumer loyalty, brand promotion,
factors influencing branding
JEL: M37,M31

1. INTRODUCTION

A brand is nothing but a set of perceptions that are initiated by communication
and an experience. A brand symbolizes what differentiates a certain product or
company on the market. As highlighted by Kotler and Pfoertsch (2007), a brand
signifies the quality of a product or service that satisfies consumers, and the
building of a strong, recognizable, welbsitioned brand on the market is one of

the basic functions of marketing. Pursuant to that, not only does a brand place an
accent on qality, but it also promotes identity and underlines the values of a
unique culture through the transmission of the messages, products and services
created by such a culture (Byrnes, 2009). The value of a brand for the consumer
is significantly determinedybthe experience he has with a brand, including
communication messages connected with the brand that he initiates not only
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based on the attributes of the brand, but also on the basis of his total experience

in the purchasing and brand use process (Veljkovi& nor Levi I, 2010
that is indicative of the fact that it is not only sufficient for a brand to be built,

but it also needs to be watianaged in order for it to survive in the market arena

and keep on developing. The goal of brand managememtigild the name of

the product/service that will have a special bing r m meani ng i n t he
awareness (Ognjanovil, 2017, p. 242). E
on the occasion of buying a product or service, and it may have control over
consumersod6 risk assessment and their s
buying (Malik et al, 2013). So, successful brand management will reflect on
consumer loyalty. Loyal consumers will keep coming back to their favorite

brand and will be buying iagain and again because they have recognized it.
Recognition happens thanks to branding (Claessens, 2011, p. 106), and branding

is a process by means of which companies differentiate their offer in relation to
competition (Jobber & Fahy, 2006). The orgation will benefit from it, i.e.

business doing will be improved in the final instance. That is a strategic question

and the goal is to create and increase the value of a brand both for the consumer

and for the enterprise f \fmarketingobvand |, 201
management and branding can rightly be said to be of the key significance for
companies6 success in the future as wel

The basic goal of the research study presented in the paper is focused on the
analysis and understanding of brandimgctices, as well as the factors that
influence the branding of products or ¢
view. The goal of the paper also relates to the examination of the quality of an
organi zationds pr omot iegreeaflthe preséncevofthei e s ,
traditional versus electronic promotion of the brand of an organizafibe.

paper can be useful for the interested professional and scientific public with the

aim of improving business doing, as well as in the achievementeibérb

financial results, all thanks to branding and brand management.

2. LITERATURE REVIEW

2.1. Notional and Conceptual Determinations

In marketing, a brand is a symbol representing a set of all information connected

with a firm, product or service. Arand can also be defined as a promise made

to the consumer, comprising a set of a
for him to satisfy his needg&rmstrong & Kotler, 2014). The success of a brand
primarily depends on what potential consumers lamgers think of it, not on

what a marketing team think of it. Wood (2000, p. 662) considers a brand to be a

set of all mental associations people have with stimuli from the environment.
Brand awareness is the strength of the presence of a brand in thencens 6 s

mind (Ross, 2006). It is not only sufficient to have the best and the most quality
product, the most favorable price, at@mked promotion or the best distribution
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network, but the most important thing is how much and what an average
consumer inhe street knows and thinks of
practically t estetsal, 2007¢ of that arbdudt gy hic dnl e t i
choice, which has increasingly been present in the contemporary era.
Simultaneously, a brand is the intangible asé¢he company that has a certain
value( Kr ettali, 2013, p. 14). A brand is considered to be a promise (Kotler
& Pfoertsch (2006)), a guarantee or an agreement with the manufacturer and
symbolically represents a quality mark (Varelaal., 2010). h support of this
thesis, Zehiret al. (2011) point out that full trust contributes to both purchase
loyalty and loyal attitudes, i.e. the brands that are trusted are also bought more
frequently, and buyers are more dedicated to them as well.

Competitive dvantage in industrial products arises from the system of brand

a

buil ding and brand management etialp i ndus

2012). Not all products, however, can be unified through models, systems,
anal yses, or etalt, 200f)0 Evaneapart {rofnkthe fiact ¢hat the
literature on the brand is voluminous and that there are numerous research
studies in this context, yet, according De Chernatory and -$&gal (2001), the
brands of physically tangible products are dominantly studied,research
studies related to the service brand are neglected. According to Berry (2000), the
service brand represents an unconditional promise of the future satisfaction of
the user. Services are differently treated and are less tangible, and tyfferen
from products, they are much more dependent on the persons providing them.
So, Boboceaet al. (2016) highlight, for example, that the labor force
gualification is significant when speaking about health services. A good example
of a big influence of thee providing services is also found in tourism. For that

reason, t oo, touri st services and thei
h.

Brzakovil, T., 2018). In support of t
tourism, lvanova (2017, p. 208) pointatdhe extreme price vulnerability, i.e.

the fact that tourists will very easily renounce a brand and redirect themselves,
for example, to another tourism agency with lower prices.

The value of a brand represents the value added that, said conditiengilxgri

to products and services as a gift (Kotler & Keller, 2006). In the literature, the
val ue of a brand is approached from
perspective and from the perspective of the company, i.e. organization. As the
paper is focaed on the latter concept, then we should certainly point out the fact
that, amongst the key benefits an organization may have from the existence of th

brand, the following benefit-Sta@amakowbiel ,si

2007): a benefit from #hprice (which contributes to profitability); loyalty to the

mark (which decreases a threat of price competition); growth (which leads to the
development of new products, and barriers to the penetration of the competition
(it is more difficult for competitrs to increase their share in that market). For a
long time now, products have ceased to only satisfy their functional value; they
speak more about the companies that create them and the people who use them,
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about their lifestyle, cultural characteristics bel i ef s andetalal ues (
2018). Pursuant to that, we come to branding through the value of a brand.
Branding is aimed at highlighting certain comparative advantages in relation to

the competition that would make the end user to opt forpiteatuct or service,

not the one similar to itKkhan & Muf t i, 2007) . Consume
respect are based either on their clear observation of differences between brands

or on the influence of something that may only be important for them, which

Keller (2013) calls the intangible image. Branding is extremely important for
marketing strategies. The significance exactly arises from the fact that the brand
influences the value of those products/services. A very illustrative explanation

says that thenajority of topranked managers do not observe symbols, brands,
namesé simply as sugar icing, but rathe
rising of the cake (Koci i, 1998) . I'n br
become popular. Many compasi build and manage the identity ensuring that

the brand identity expresses exactly a set of values, possibilities and sales
propositions (Hedinget al., 2009, p. 48). A brand represents the recognition of

values, i.e. the observation of the identity of a certain product (Olins, 2002;
Lowery & Shrum, 2007).

2.2. Brandedness of Products/Services

Chronologically observed, in the domain of the brandedness of
products/services, it is first needed to identify whether an organization brands its
products or services or not. The success of (local and global) brands can depend
on the characteristics ofdtproduct category (Farias, 2015). Apart from that, the
product lifecycle can also be important. McKuiston (2004) suggests that, for
industrial products, branding is a multidimensional concept which does not only
include the manner in which buyers look afphysical product, but also the
logistics, customer support, corporate image and policy accompanying that
product. Apart from the already mentioned specificities of service branding, the
specificity of branding in financial services (Keller, 2013, pp-38%, for
example, or in services belonging to the telecommunications domain (Clark,
2009), can also be added at this point. In companies operating in these fields, a
greater level of investing in branding and financial advertising are emphasized.
Kotler et al. (2014, p. 328) also categorize the logotype, i.e. the trademark,
which create recognizability, into and among the drivers of the market value and
initial identity of a brand (Grinsven & Das, 2016). The trademark is a legally
protected mark or part dfie mark of a product which is exclusively used by the
concerned enterprise. Apart from the quality of a brand, the quality of the design
of a trademar k, which is the key el emer
brand according to Schmitt and Simong1997), is also very much significant.
Organizations should pay attention to the esthetic design of a trademark, because
it may increase dedication to a brand (Ratrkl, 2013; Machadet al, 2018).

Beside the determination of the existence of adewmd a trademark, as well as
their quality, the next important question relates to the recognition of a brand
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outside the borders of one country. The supposition that a brand will go beyond
the domestic frameworks onto foreign markets implies the intenadization of
business operations. One of the effects of such internationalization is a better

status and i mage etalf 2016). Alsn,mpesersgme pradudt | i |

originates from may be significant at this point, i.e. the country of origiorogs

product is also important (Rabrenovil,

st udy etal3aopd) ¢ame to a conclusion that it might be a very relevant
criterion influencing consumer behavior and contributing to the creation of their
loyalty.

2.3. Using Traditional and Electronic Brand Promotion in
Organizations

Although necessary, the traditional integrated marketing communications
concept idosingits significance due to changed conditions of business doing, in
respect of both efficiency areffectiveness. This concept is materialized in the
means and techniques of mass and direct communications. The appearance of
new concepts is a result of the action of global trends and the aspiration of
business entities to achieve, preserve or improvie tbenpetitive position and

the position in the cond,u0le)r Wit thawar ene

challenges imposed by new media, change of the media and the divided attention
of the consumer, an optimal integration of marketing communications is
geneated (Batra & Keller, 2016). Integrated marketing communications (IMC)
are defined as a crofisnctional process of the creation and cherishing of
profitable relationships with clients and other stakeholders by means of strategic
control. That process am®s that all forms of communication and messages are
carefully interconnected(Sellahvarzi et al, 2014). Integrated marketing
communications can also be said to be the means the company uses to inform,
persuade and remind consumers, either directly or indirectly, of the products
and/or services they sell (Diacomt al, 2016), and also to be becomithe

most visible and the most sensitive marketing tool (Duralia, 2018). It is very
important that novel trends with respect to information technologies should also
be transferred to the education system, particularly so the higher education
system. Innoations in the technologies domain which are permanently
conducted should also be applied in
2018). According to a research study
important for organizations to know how tise the media, i.e. select the right
platform for the promotion of products/services and brand management. For
example, Youtube has its own role in some products (such as: cosmetic
preparations, culinary recipes, as well as the brands promoting aléjestys

also needed to know that, although being extremely poptigaebookis not
sacrosanct when the implementation of a branding strategy is concerned.
Possible outcomes of the saturation with traditional media have made marketers
redirect their mans towards new and less burdened media. The Internet, which
represents an interactive media very successfully used in marketing, is one such
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media. Interactive marketing requires tway communication. Differently from

oneway communication, twavay commuication implies activities by means

of which a concrete seller directly addresses the target consumer so as to receive

a measurable answer from him (Jevtil &
has ever been the case before, Internet marketing faaslithe reception of

those positive pieces of information. All that, however, can be sublimated so

that, apart from lower costs, it also encompasses a series of other benefits,
namely: an increase in brand recognizability, the improvement of brand loyalty,
greater possibilities of attracting new clients, i.e. consumers, greater brand
authorizations, an increase in the numb
better insight into what people think of the brand and a series of other benefits.
Those also riclude micretargeting, which makes products closer to target

groups through an interactive relationship.

2.4. Significance of Individual Factors for Branding

Given the factthat brands are evéncreasingly observed as the key points of
differentiation ad sustainable competitive advantages (Mudambi, 2002), then
inevitably the importance of tradition in the business doing of an organization
al so i mposes when branding is in quest:
the building of a greater value of theahd over time based on it (Cravens &
Piercy, 2006) are also the significant factors that influence branding. However,
as is noticed by Rahmaat al. (2012), in order for it not to be a shoerm tool

and in order for it to be characterized by goods thedbrand, brand managers
should apply it with londerm goals, because buyers recognize superficial
activities of a low quality. Instead of offering sale promotion, managers should
be investing in the devel opmengtalpf t he
2013). In that case, the fact that propaganda is a monologue before an audience,
not a dialogue with them, should be minded (Kotler & Keler, 2006, p.
555).Apart from the name of a brand, slogans also represent efficient elements
of branding (Lowery& Shrum, 2007). Claessens (2011, p. 106) points out the
fact that a brand connects, associates with a logo and typical brand colors and
slogans. In recent years, there has been an intensified interest in understanding
the mutual influence of consumers atigk culture of a brand (McCracken,
2009) . Atsal. (IDB4y[. 228) point out, for example, there are certain
authors who, based on research studies carried out, state the fact that cultural and
linguistic differences between states at a global leeguire an acceptable
standardization or a thorough adaptation of the names of corporate or
manufacturing brands on international markets.

Thus, for example, according to a study carried out by Hinal. (2016),
managers in the field are the most orant when the regional positioning of
brands is in question. However, it is not only managers who are important in the
branding process, but all employees are also important. When employees believe
in the brand, then they are also loyal to the orgamizatieating that particular
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brand. Special significance in branding may also be attributed to internal
communication, which should be efficient and energéBendapudi, N., &
Bendapudi, V., 2005).

3. RESEARCH RESULTS

3.1. Description of the Sample anthe Distribution of the
Organizations

The primary research study was conducted based on the survey questionnaire on
a sample of 163 respondents from the organizations in which the respondents are
employed in Serbia. The examination was carried out thrdhghinperson
distribution of the questionnaires in Belgrade and by sending them via email.
The research study was done in the period of three months (April, May, and
June) in 2018. The survey questionnaire consists of several groups of questions.
In the dstribution of the organizations in relation to the activity performed, the
dominant one is the service activity (about 60%) in comparison with the
manufacturing (about 20%) and the mixed (about 20%) ones. Given the
significance of the activity as the basfactor predetermining the business
operations of the organization, the other characteristics of the organizations are
analyzed in relation to the activity of the organization.The distribution of the
organizations according to the number of the employedbe sample shows
somewhat more significant share of the organizations with a larger number of
the employees (over 50), but the distribution of the sample is generally balanced
in relation to this characteristic and stable in relation to the activifgnoeed by

the enterpriseObserved as per the length of the time period of the business
operations of the organization, the dominant ones are those operating in a period
shorter than 25 years, particularly so in the organizations performing the mixed
activity. A distribution like this is expected bearing in mind the fact that the
majority of the organizations in private ownership started doing business after
the socialpolitical changes of the late 1980s, as opposed to the school
institutions and public eatprises, which prevail in the structure of the
organizations operating in a period longer than 25 years.

When the distribution of the organizations according to the geographical span of
their respective business operations, it is possible to notice tergsbare of the
organizations operating at both the international and the regional levels in the
structure of the organizations of manufacturing activities in relation to the
service ones, in which the local and national levels dominate. A distributen li
this is also expected given the fact that manufacturing organizations are export
oriented, whereas service organizations, which, for example, also include
schools, prevailingly operate at the local or the national level.
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3.2. Brandedness of the Organz at i ond6s Products/ Serv

The attitudes the respondents expressed towards the brandedness of the
organization they work in are included in the next group of the questions: Your
organi zation has branded products/ s
products/ services have a certain tradern
brand? The quality of the design of the trademark of your products/services? The
recognizability of your products/services beyond the borders of your country?

The modalities ofthe answer(s) to the first two questions are of a nominal
character (Yes, No, or | donot know) , W
the other questions are of ordinal nature (from 1, for the lowest grade, to 5, for

the highest grade). Because oétthin the case of the first two questions, the
distribution of the organizations is presented in relation to the observed
characteristic, whereas in the other cases, the average is presented as the
measure of the central tendency of the value of the whbdaharacteristic. The

results of the research study have shown that the organizations included in the
sample brand their products, i.e. they use a certain trademark for the visual
distinction of their products. More than a half of the observed orgaomzain

the sample brand their products or services. Observed as per the activity, it is
possible to note that, in the service activity, the share of the organizations not
branding their products/services is somewhat greater in relation to the
manufacturingand mixed activities. On the other hand, using a trademark is
generally more present and present in a balanced way between the organizations

of different activities. The starting assumption in this research question was that

the quality of promotional aeities influences the branding of
products/services. Table 1 shows the average grades for the quality of the
organi zationds brand. The grades for th
the design are high, whereas international recognizability isewbiat more

poorly graded, but still above the median of the measurement scale (the
measurement scale5l the median 3). Observed as per activities, it is possible

to notice that the mixedctivity organizations have on average the highest, and

the serviceones the lowest grades for the quality of the brand. This difference is
particularly pronounced in international recognizability, which is in accordance

with the established fact that service organizations are for a larger part oriented
towards domesticral local business doinggased on these findings, it can be
pointed out that the differences in the
influence the difference in the branding and quality of the brand of
products/services.
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Table 1.Theaverage grade for the quality of the brand

Manufacturing | Manufacturing
and service activity Service activity
activities
The quality of yo 4.2258 3.7667 3.6947
The quality of the design of the . 3.9032 41071 36737
Jtrademark of your products/services
The recognizability of your
products/services beyond the borderd 3.7742 3.6207 3.1064
our country
| Total 3.968 3.832 3.492
Source: Authorsdé calcul ation

3.3. Traditional and Electronic Brand Promotion and Its Use in
Organizations

The next research question relying on the prior is the intensification of the
significance of the electronic way of p
that was the starting premise in the examination of the degree of the presence of
the traditional versus el ectronic brand
attitudes towards the contemporary promotional activities of the organizations

where they are employed are encompassed by the next group of the qukestions:

your organizabn, promotional movies are occasionally and/or regularly
uploaded toYouTubewith the aim of promoting the brani,our organization

applies some form of mobile marketing (mobile applications, SMS marketing) in

order to promote the brand,our organizationoccasionally and/or regularly

advertises on thinternetand in other media, thus promoting its brand. Brand
promotion via promotional movies and through mobile marketing is moderately
present. Only slightly more than a half of the organizations praataeaqtion

via movies, whereas promotion through mobile marketing is even practiced by

less than a half of the surveyed organizations. Observed as per the activity,
promotion via movies is but slightly less present in the service organizations,
whereas prontmn through mobile marketing is balanced.

In relation to promotional movies and mobile marketing, brand promotion via
the Internet and in other media is significantly more presetitout 70% of the
organizations in the sample practice this promotiortesys A correlation of
forces like this between movies and mobile marketing is expected given the fact
that making movies or developing mobile applications is a more complex type of
promotion, pursuant to which fact the same requires higher implementasisn ¢

as well.lt is interesting to establish a fact that, differently from the previous
analyzed characteristics, where the manufacturing organizations mainly
demonstrated more frequent promotion and the higher grades for the quality of
the brand, advertisg on the Internet and in other media is more frequently
present in the service organizations. The use of traditional and digital marketing
activities in brand promotion is graded on the basis of a choice between these
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two forms. Table 2 presents a compari of the average grades for these two
very important characteristics. It can be noticed that there are differences in the
grades, observed as per the activity, between the service, manufacturing and
mixed organizations. The mixexttivity organizations &ve the highest grades

on average, whereas the manufactudntvity organizations have the lowest
grades. Also, the traditional marketing activities record higher grades for all the

three groups of the organizations, which implies that the organizaticinsied
in the sample still give greater significance to traditional marketing activities.

Table 2. The descriptive statistics of the marketing activities: traditimsal

online
[Manufacturing
and service [Manufacturing| Service
activity activity activity
The level of the traditional marketing activities inf
your organization in respect of brand promotion 3.8065 2.8966 3.2447
I(TV, radio, flyerbased promotion, billboards etc.
The level ofonline promotion in your organization|
in respect of brand promotioRgcebook, Webite, 3.72 2.56 2.9136
Twitter etc.)
Total 3.76325 2.7283 3.07915
Source: Authorsdo cal cul

3.4. Significance of the Individual Factors for Branding

The central research question relates to whether products/services branding
depends on numerous factors or not. In order to perceive it in an easier way, a
framework division into internal and external factors was made so as to enable
the generalization othe conclusions. Differently from the previous groups of
the questions that measured the practices of branding and the promotional
activities practiced by the organizations in the sample, the last group of the

guestions is aimed at the examination of #tétudes towards the individual

ati

significance of the factors in the branding process in a general sense. The
respondents were rating the significance of each one of the 20 offered factors
(Table 3) on a scale from 1 (insignificant) to 5 (quite significant)

Table 3.The individual grades for the significance of the factors for branding

IManufacturing

and service [Manufacturing| Service
activity activity activity
The length of the operation of the organization 4.4839 4.2667 4.3723
Prior reputation 4.2667 4.3333 4.3548

Traditional marketing (TV, radio, flyebased
Ipromotion, billboards, etc.) 3.871 3.6207 3.6774
Online marketing (Facebook, web site, Twitter et 4.1667 3.4483 3.5806
A good trademark (logo) 4.3333 4.2069 4.1383
The colors used 4.2258 4.0333 3.8723
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The dissimilarity of the trademark in relation to thj
competition 4.2581 4.2 4.0538
A good name 4.4516 4.4 4.4105
A good promotional slogan 4.0968 4.1333 3.8696
The country of origin of a product/service 4.2903 4.1379 3.5319
The quality of a product/service 4.3667 4.3333 4.3043
The organizationds bus 4.0323 4.2 4.2043
Consumer sophistication 4.0667 4.1 3.734
The price for the product 4.0667 4.1786 3.9787
The level of competence of the employees to
adequately promote thgand 4.0667 4.2667 3.9263
The support of the state/local sglivernments in
Jbrand promotion 3.7667 3.3793 3.2903
The competition and its activities 4 3.6667 3.6737
\Who buyers and users are 4.2333 4.2143 3.9247
The economic branch of the operatioritod
Organization 4.1613 4.1034 3.9457
The organizationds soc 3.9677 4 3.8043
The average 4.1586 4.0611 3.932
Source: Authorsd calculati on

All the factors are, on average, rated above the value of the median, which
implies that theespondents consider each one of these factors to be significant
or quite significant for branding. Among the factors, those connected with the
very characteristics of the organization (the length of the operation, reputation, a
good name, the quality diie product) are promineria@ld) with respect to their
significance, whereas the least significaitalic) are those of external nature
(the support of the state, the activities carried out by the competition), as well as
the marketing channels, whicheaamong the factors that have received the
lowest grades. It has already been pointed out that the organizations included in
the sample still attribute greater significance to the traditional marketing
activities, irrespective of the fact that there isearrincreasing significance of
digital marketing in world proportions. The significance of the individual factors
is mainly rated in a balanced way, when observed in relation to the activity of
the organization, which reflects through the balance of vheage grades. It is

also interesting to mention the fact that the miaetlvity organizations
systematically attribute somewhat greater significance to the aforementioned
factors that are generally given the lowest grades for significance.

Thefirststp was the analysis of the responde
significance of certain factors and their influence on branding. The descriptive
analysis has already indicated that the average values of the grade for
significance are greater than tireedian. In the second step, the significance of

the factors for branding was analyzed so as to reduce them from the level of the
general attitudes to the level of significance in the context of the branding of the

very organizations where the respondemésemployed. Given the fact that the

previous analysis indicated that the respondents considered each one of the
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offered factors to be significant to a certain extent, the analysis was expected to
indicate the existence of a positive correlation. The waollg three
characteristics were selected as the key dependent variables describing the
quality of the brand at the level of the organization: The quality of your
organi zationds brand; The quality
products/services; Eh recognizability of your products/services beyond the
borders of our country.

of

The results of the correlation analysis based onSiearmarcoefficients are
presented in Table 4. In this case, too, only the subsample of the organizations
providing servies was used.

Table 4. Spearmarcorrelation coefficient

The quality of The quality of the The reo(;oygonulfablllty Total
your design of the . -
; roducts/services | signif.
organi zg trademark of your beond the borders| cogrrel
brand products/services of our country '
Correlation
e 245 .186* .187*
The length of the |Coefficient
operation of the Isjg. (2tailed) 0.002 0.021 0.021 3
organization
N 155 153 153
Correlation x x "
Coefficient 257 305 169
Prior reputation |Sjg. (2tailed) 0.001 0 0.037 3
N 154 152 153
Traditional Correlation 423+ 490% 333%
marketing (Tv, |Coefficient
radio, flyerbased |sig. (2tailed) 0 0 0 S
promotion,
billboards, etc.) |N 154 153 153
Correlation
% A430** .410%* .260%*
Online marketing |Coefficient
(Facebook, web |sig. (2tailed) 0 0 0.001 3
site, Twitter etc.)
N 153 152 153
Correlation 473 575 375
Coefficient
A good trademark ) 3
(logo) Sig. (2tailed) 0 0 0
N 154 153 153
Correlation - sk o
Coefficient 468 669 341
The colors used [Sig. (2tailed) 0 0 0 3
N 156 154 154
The dissimilarity [COTTelation 459 613 304
of the trademark {Coefficient 3
relation to the  |Sig. (2tailed) 0 0 0
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competition N 154 152 152
Correlation o ok *ok
Coefficient 374 515 271
A good name  |sig. (2tailed) 0 0 0.001 3
N 156 154 154
Correlation 470 606 360
A good Coefficient ) ) )
promotional Sig. (2tailed) 0 0 0 3
slogan
N 154 152 152
Correlation
- A412%* 571 379**
The country of  |[Coefficient
origin of a Sig. (2tailed) 0 0 0 3
product/service
N 154 153 153
Corre_la_tion 468 A89** 255**
] Coefficient ) i i
The quality ofa [ ) 3
product/service [SIg- (2tailed) 0 0 0.002
N 151 149 149
Correlation % ok ok
Coefficient 366 449 233
The or gal_ . 3
business culture [SI9- (2tailed) 0 0 0.004
N 154 152 152
Correlation x ok -
Coefficient 435 538 375
Consumer . . 3
sophistication ~ [SIg- (2tailed) 0 0 0
N 155 153 153
Correlation - ok ok
) Coefficient 402 406 225
The price for the [ : 3
product Sig. (2-tailed) 0 0 0.006
N 152 150 150
The level of ~[Correlation 485 480 361+
competence of th|{Coefficient
employeesto  |sjg. (2tailed) 0 0 0 3
adequately
promote the bran(N 155 153 153
Correlation % ok *x
The support of thicpefficient 304 270 269
state/local self - . 2
governments in Sig. (2tailed) 0 0.001 0.001
brand promotion |\ 152 150 150
Correlation
Coefficient A0 434 3107
The competition [ . 3
and its activities [S19- (2tailed) 0 0 0
N 155 153 153
Who buyers and |Correlation 441+ A5 280 3
users are Coefficient ) ) )
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Sig. (2tailed) 0 0 0
N 151 149 149
Correlation
The economic  |Coefficient 409** .485** .334%*
branch of the B - 3
operation of the |SI9: (2tailed) 0 0 0
organization N 153 151 151
Corre_la_tion 340%* 425+ g5
Theor gani Coefficient ) : :
sociocultural Sig. (2tailed) 0 0 0 3
environment
N 151 149 149
Total significant 20 20 20
correlations

Note: ** 0.01 significance, *0.05 significance
Source: Authorsé calcul ati

In Table 4, the grades for the brand of the organization in the columns are cross
matched with the grade for the significance of the individual factors; so, three
fields: the value of the correlation coefficient, theghue, and the number of the
observatios are shown for each combination of the ciosdching. At the end

of the righthand side and at the bottom of the Table, the number of the
correlation coefficients for which statistical significance has been confirmed are
summed up. The analysis of theretation coefficients indicates that all of the

60 correlation coefficients are statistically significant, and the absolute majority
are significant at the level of 1%. Generally observed, the largest number of the
correlations are statistically significsa Observed as per the value of the
correlation coefficients, it is noticeable that the correlation is more pronounced
between the significance factors and the quality of the brand, or the quality of
the trademark. Irrespective of the slightly lower valugf the correlations
between the factors and international recognizability, however, they are all
statistically significant. Taking into consideration all those results of the
analysis, it can be concluded that there is the significance of the numerous
factors that influence the branding of products/services.

CONCLUSION

Based on the results obtained, it can be pointed out that the fact that more than a
half of the observed organizations in the sample brand their products or services
is very encouragingObserved as per the activity, the share of the organizations
not branding their services is slightly bigger in the service activity in relation to
the manufacturing and mixed activities. Apart from the fact that the specificities
of service branding are jped out and partly explained, this could be the
subject matter of a new and additional research study with the aim of finding out
the cause for the fact that branding in service organizations is not present to a
greater extent.

80

on



On the other hand, usirytrademark is generally more present and present in a
balanced way among the organizations of different activities. Also, observed
from the activity aspect, it is noticeable that the migetvity organizations
have on average the highest grades forgbhality of the brand, whereas the
service ones are attributed the lowest grades in that respect. This difference is
particularly pronounced in international recognizability, which is in accordance
with the established fact that service organizations are farger part, oriented
towards domestic and local business doing. Bearing this very fact in mind, we
can apostrophize that differences in the characteristics of organizations
significantly influence the differences in the branding and the quality ef th
brand of products/services.

Also, based on the research study, a fact can be established that, differently from
the previously analyzed characteristics, where the manufacturing organizations
mainly demonstrated more frequent promotion and receivedigiherhgrades

for the quality of the brand, advertising on the Internet and in other media is
more frequently present in the service organizations. With respect to the choice
between traditional and electronic marketing, the organizations included in the
sanple still ascribe more significance to traditional marketing activities,
irrespective of the fact that there is an eiwereasing significance of digital
marketing in world proportions. This could be the subject matter of a new
analysis of what the caufar the branding practices like these is.

In connection with the research results related to the significance of the
individual factors for branding, those related to the vey characteristics of the
organization (the length of the operation, reputattogpod name, the quality of

a product) can be singled out amongst the most important ones, whereas the least
significant are those of external nature (the support of the state, the activities
carried out by the competition), as well as the marketing chenwhich are

also amongst the factors rated the lowest. That branding enabled by the Internet
is insufficiently valued has been confirmed. All the factors that are less
significant could certainly be additionally analyzed in order to discover the
reasondor their lesser importancét the same time, all the recommendations

for further research studies can also represent the limitations of this research
study. Should the size of the sample be the assumption for its width, then a
greater depth of the analgghat might be achieved in the future also imposes as

a new research task, beside the need for a wider, greater sample.

Finally, the correlation between the quality of the brand, the quality of the design
of the trademark and recognizability beyond bweders, on the one hand, and
the significance of the individual factors (a total of 20 such factors), on the other,
was being researched. The correlation is more pronounced between the
significance individual factors and the quality of the brand, or tiadity of the
trademark, with somewhat lower values of the correlation between those factors
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and international recognizability. The complete results of the analysis show that
there is significance pertaining to the numerous factors that influence
productsservices branding. Based on all of the foregoing, it can be concluded
that product/service branding depends on numerous factors, as well as the
internal and external environment of the business organization.
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Abstract: While traditional approach looks at the innovation as
ficomplicatedd system with predictabl
equilibrium state, we support the new approach to innovations as

fcompl exd system with unpredictable
disequilibrium. Aiming to improve Serbian innovative capacity, we

propose a complex adaptive systems approach to development of

innovative ecosystem as opposed to traditional institutional

approach. Further, we propose the modification of employment

contracts, enabling the innovative employee to participate in

innovation related benefits, in line with the Incomplete Contract

Theory. The strategy is to facilitate regular and repetitive

stakeholder meetings based on few principles:@elanization vs.

hierarchy, bottomup vs topdown initiatives and agile approach.

The underlying idea is that stakeholders need a facilitator and key

chall enge is to achieve facilitatorbs
is a smart innovative ecosysténgost effective and seffustainable

solution to facilitate iterative process of stakeholder interactions.

Keywords: innovation, research, innovatieeosystem, Serbia.
JEL: 031, 032, 033, 038

1. INTRODUCTION

In order to address the inadequate domestic institutional support capacity and
regulatory framework to support innovative initiatives and companies in Serbia,
we propose the new approach and objective of this paper is to describe our
approach emphasizingiree points: (1) Objective what we propose to do?
Introduce a complex adaptive systems (CAS) approach to development of
complex innovative ecosystem as opposed to traditional institutional approach;
(2) Outcome and strategywhat we expect to achieve catnow? Find a cost
effective and selfustainable solution to facilitate iterative process of
stakeholder interactions, understanding that participant interests keep changing
and that we need to recognize Serbian specificities in terms of culture arld socia
context of economic migrations; (3) Framewerkhat is the framework that we
propose? Proposed framework is based on the assumption that key success factor

86



is the ability to facilitate the interactions of participants, understand and process
system inpts (stakeholder interests, legal framework, government incentives)
and provide contextual understanding of inputs and participant reactions.

Participating stakeholders need a facilitator and key challenge is to achieve
facilitator 6s rmment of Sahiai(Go$). must e enclu@edybet
facilitator(s) should be politically independent from the GoS, like the Central
Bank Governor and Head of Fiscal Council; facilitation should be in a spirit of
moving responsibilities from the GoS towards enisgs.

2. THE COMPLEX ADAPTIVE SYSTEMS (CAS)
APPROACH

2.1. Standard approach vs. new approach

We believe that traditional approach and conventional logic based on the
assumption that mixing the right ingredients (stakeholders) will produce desired
effects (hnovations) are linear and simplistic and do not work well or at in the
context of systems that are fundamentally complex, such as innovations. Further,
unstoppable economic migrations of young educated people from Serbia into the
developed countries oféhEuropean Union bring additional level of uncertainty.
Maksi movil & Stamatovil (2018) <conf
(p.546). Jovilil & Stamatovil (2018)
country where salaries are lower compared to nearbgtdes cannot stop the
economic migration. Serbian employees will migrate from Serbia searching for a
hi gher salaryh. Consequently, the Serbi
estimate future workforce based on the number of students expecteduatgrad
because 90% of them could emigrate. Finally, monitoring of-cmnplex

system is based on the ability to define an ideal future state of the system and
measure discrepancies between current and desired status in order to propose
corrective measures. aBance scorecard is a good example of monitoring
technique that is suitable for naomplex, but cannot be applied to complex
systems. One may easily define scorecard targets for indicators of profit, GDP

and employment where logic is the more, the bette The same holds for

student grading on any educational level. Target is the maximal value/grade and
more is better. Key issue with monitoring the complex systems is that targets are

not applicable.

iro
ar

On the other side, complexity theory does not assuew gtate and is mainly

focused on set of iterative and repetitive actions aiming to assess the present and
check what can be changed. While traditional approach looks at the innovation

as Acomplicatedo system with predicta
equilibrium state, w e believe that new
system with unpredictable interactions and potential for disequilibrium is more
appropriate.
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Key differences in strategy and management themes between complicated and
complex systms are summarized by Bate (2015) in Table 1 (p.52).

Table 2. Complicated vs. Complex (Strategy and Management Themes)

Leadership focused on Leadership focused on

COMPLICATED # COMPLEX
STRATEGY Theme
(where to play and how twin)
Allocated resources to 1 Allocated resources to
deliver a solution. answer a guestion.
AfBest practice 5 Next practices based on
what has worked. what could work better.
Grand designs. 3 Emergence.
Inspiration from the 4 Inspiration from the
specific. abstract/ patterns.
Learnt behavior. 5 Learn, unlearn, and learn.
Playing and winning the game. 6 Changing the game.
Primary perspective on the parts. 7 Primary perspective on the whol:

The business as a machine. 8 Human andehavioral factors.
MANAGEMENT Theme
Assuring an outcome. 9 Sensing feedback from actions
As-is and tebe plans. 10 Vision, fnext

agile execution.
Simple checklist/guiding

Rules and determinism. 11 L
principles.
Command and control. 12 Influence, enable and empower
.- Consequence of the sum of
Consequence of decision. 13 e
decisions.
Internally focused first. 14 Externally focused first.
. . . - Promoting agility and
Promoting stability and predictability 15 adaptability.
Working with knowndata. 16 Seeking out new data.

Source: Bate (2015).

In other words, building a new house is complicated, but once you build the first

- one can use the same logic for all of them. On the other side, motivation of a
company to engage with the startupcnplex, as each combination is a new
game, and one success does not guarantee that same logic will be successful in
the future.

2.2. Incomplete contacts

Hart & Moore (1998) argue that complex legal issues related to intellectual
property rights need to be treated on case by case basisich requires
repetitive interactions and negotiations. This article led to Hart being awarded
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the 2016 Nobel Prize in Econaorsi for his work on the Incomplete Contracts
Theory. From one side, company and employees have opposite interests when it
comes to innovations, as benefit should be split into two participasampany

and employees. The more benefits one participant gaabkimself, the less
remains to the other participant. From the other side, most of mainstream
theories and corporate practices look at this relationship as a partnership, taking
the oversimplified and romantic approach to the topic.

The romantic chader of this approach may be illustrated by the common
practice of intracompany competitions where employees propose and
demonstrate innovative ideas while best teams get the symbolic awards.
Company spins the reality by promoting the innovative spiritrajramployees,
hoping that employees will eventually feel rewarded if their team performs well,
leading to unexpected consequenicesnployee should be satisfied by the fact
that company will take all benefits from his/her idea. The irony lies in the fact
that some employees actually accept this evidently unfair game. If an employee
proposes a feasible idea and his team presentation ends up winning one of first
three places on the intracompany innovative competition, the employees
(members of best three teghare rewarded by the intellectual recognition that is
proportional to the loss of benefits. The members of the best team get the most
intellectual satisfaction by being recognized as the best team within the
company, while they effectively suffer the nmraxm loss of benefits they could
potentially get if they (alone or with the help of venture capital) launched the
startup based on the awarded idea/innovation.

The hypocrisy of this approach originates from the contract itself. Most of
contracts take all the innovation related benefits from the employee and transfer
all 100% to the company. The legal justification is simple and stipulated in a
single line statinghat employees are rewarded by the salary, while company
holds the intellectual property rights on products and processes. One does not
need to be the legal expert to see the obvious fact that contract which takes all
(100%) benefits from one side (empémy and transfers them all (100%) to the
other side (company) does not represent a partnership (contrary to dominant
approach in the scientific literature). The company strategy is based on the force
and standard legal practi¢ein order to start workingemployee must firstly

sign the work contract with the company, which provides the legal basis for the
company to fdAgrabo alll i nnovation rel at
transfers them to the company. The employee strategy is based on the need to be
recognized by colleagues. Employees really do want/need the recognition for
their performance and are genuinely proud to be ranked among top three in the
intracompany innovative competitions. It is evident that specific kind of
happiness due to performanezognition within the company really exists and

that it is fairly strong.
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The key issue with the corporate policy related to internal innovations is the
inability of the company (mainly the legal experts in company law and labour
law which define the ghts and obligations in the employee contracts) to see that
modern employee contracts do not promote the innovative spirit among
employees. The implication of the Hart & Moore (1998) theory of incomplete
contracts to the intracompany innovation policyhigttunfair contracts will have
negative effect i.e. decrease the interest of employees to create breakthrough
innovations. Hart looks at the relationship between two contractual
counterparties from various perspectives, such as financial compensation,
paricipation in the profit, allocation of the control rights, ownership and
management, and investigates the causes for potential conflicts. The incomplete
contract theory introduces two new notiongicomplete contract and residual
control rights aiming texplain the source causes for the conflict of contractual
parties. One of consequences of the incomplete contract is a decrease in the
interest for innovations. Solution would be to create a new better contract or
amend the existing incomplete contract.thiis context, the application of the
incomplete contract theory to the labour law should lead to the modification of
standard employee contracts, enabling the innovative employee to participate in
innovation related benefits. To put it simplde/she shald not work only for

the salary.

2.3. Issues with standard approach

Standard approach is a corporate driven method of cooperation between
corporations and startups where key vehicle is an incubatarporations select

and help startups by financing-imuse incubators and accelerators for several
years. The conventional corporate incubator model has failed to produce
expected outcomes. According to Nesta
Qantas, Intel, Qualcomm and Citrix, to name a few, have abandoned or
downsized their accelerator programs, or else shifted to-phity managed

acceleratorso (p.18). According to Arth
of corporates considered their coll abor
Eagaret al (2019),it he mai n causes of failure ar e

growth, (b) misaligned or unclear objectives, (c) long times required to scale up,
(d) inadequate resourcing, (e) lack of a systematic approach, (f) cultural
mi smatch and (g#l).lack of a homeo (p.

Lack of major impact on growth: The paradox originates from the disproportion

bet ween the size of the multinational C
business. From one side, global company operations are on the scale of USD
billions. From tke other side, incubator/startup operations operate on the scale of

USD millions. Even if incubator/startup brings the expected profit, this will
represent a tiny contribution to gl obal
management of global compas in inherently not motivated to devote enough

time to incubators, regardless of them being profitable and innovative.
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Misaligned or unclear objectives: The paradox originates from the global trend
to copy/paste solutions applied by relevant peers divduthe top competitors.

This strategy of copying the competitor may work in a complicated but does not
work in a complex environment. For example, the fact that one incubator/startup
has produced desired outcome for one pharmaceutical company in Serbia,
cannot easily be copied by competitors i.e. some other pharmaceutical company.
Successful creation of a hew medicine for blood disease does not guarantee the
competitors to reach the similar success with the new medicine for bones.
Consequently, if a glad company launches a new incubator/startup project just
to copy the competitors without t he fAc
likely to fail. On top of it, those copy/paste initiatives are linked with the lack of
interest for the incubator bydhop management. This is caused by the fact that
rationale for such an incubator is often not clearly defined. Consequently, top
management is not in the position to align company objectives to unclearly
defined incubator/startup objectives. This misatigmt decreases the chance of
success.

Long times required to scale up: The paradox originates from the disproportion
bet ween the time perspective favorited
management and time required by an incubators/startup to adhieeale.

From one side, top management of the global company is focused otesimort

goals defined and measured in one to two years. From the other side, the
incubators time to scalgp is measured in terms ofdyears. Consequently, top
management ften prematurely cancels incubator/startup projects (after one to

two years), not letting them the chance to organically grow and-gpal€he
shareholders6 interests overweight the
naturally leads to inherent pretuee canceling of the project i.e. to the closing

of incubators/startups.

Inadequate resourcing: The paradox originates from the disproportion between

t he funding assumptions assumed by t
management and funding required byireubators/startup to achieve the seale

up and commercialization. From one side, top management of the global
company looks at the funding of incubators as a bullet investment that should be
mainly focused on the i nit potehtal ptdrta s e s
upsi. From the ot her si de, i ncubator
t hroughout t he i nnovation l-upf endycl e
commercialization stages, when staps themselves often lack the right
capabiliti es. Consefjuergly the startaps @xpdrience lack of
funding from the internal resources i.e. corporates as a significant stopper to the
success of the project in later stages. Apparently, corporates top management is
less experienced in the management of igparcompared to venture capitalists,

which is understandable taking into account the difference between global
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companyi which uses established mechanisms in the agalphase, and a
startupi which does not have established channels and thus requinéaig
additional funding.

Lack of a systematic approach: The paradox originates from the disproportion

bet ween the management approach of mul't
and management approach required by an incubators/startup to achieve the
sale-up and commercialization. From one side, top management of the global
company looks at the management of incubators as a new business that consists

of multiple and different products, without the systematic approach. This
unsystematic approach is basau the correct assumption that various startups

are essentially and fundamentally different in their nature. From the other side,
incubators/startups do need a systematic/unified approach to management of
some specific phases,e early dedskingahdifast t hos e
enough speed to scal ef. Consequently,
systematic approach in critical phases of a product-sgale

Cultural mismatch: The paradox originates from the disproportion between
one/more areas ot ul t ur e assumed by t he mul tir
management and culture required by an incubators/startup to achieve the scale

up and commercialization. From one side, top management of the global
company is risk averse and focused on process orientgulisised businesses.

From the other side, incubators/startups by default represent the risky business,

very likely to fail. Consequently, the company top management inherently looks

at the incubators as potential loss i.e. threat and this attitude cacadeser to

the development of incubators.

Lack of a home: The paradox originates from the disproportion between interests

of managers of the existing products and managers of new products created in by
incubators/startups. From one side, top managemgrnbe global company

looks at the existing products/brands as a proven revenue source. Further, they

|l ook at the new brands as a frisk that
the other side, new products/brands created by incubators/startupsoneed
fabsorbed into the businessi and this a
managers tend to favorite existing profitable products and hesitate to give an
opportunity to the new product, fearing from the failure of new business. The
managersof new product are usually not powerful enough compared to the
managers of existing products. Consequently, the interest of existing products
will prevail, and this lack of home i.e. lack of established and powerful top
manager behind the new product esamts a barrier for further development of
products created by incubators.
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2.4. Strategy for the new approach

New approach aims to compensate for the identified issues with the standard
approachi where corporations finance the incubators/startupsorBefve
propose the solution i.e. define the new approach, we need to emphasize the
dynamic nature of temporary solutions for each single startup. Aiming to take
into the account the changes in global and local environment which affect the
position of parttipants in the innovative ecosystem, we need to setup the rules
on how, where and how often those participants i.e. stakeholders are supposed to
meet in order to raegotiate the terms of the cooperation. Ecosystem needs a
facilitator - not a boss/regulato We need to build a framework for most
productive interaction of stakeholders based on following key principles: (a)
selforganization vs. hierarchy, (b) bottemp vs topdown initiatives, (c) agile
approach, and (d) include all stakeholders.

Selftorganization vs. hierarchy: Instead of focusing on right ingredients, the
focus should be on stimulating the rAaierarchical relations and interactions
without the central control, as opposed to traditional hierarchical approach. In
this area, we sethe key role of international development agencies: United
States Agency for International Development (USAID), Swiss Agency for
Development and Cooperation (SDC), Italian Agency for Development
Cooperation (ICE) and French Agency for Development (AFD)eiping the

GoS to decide how to facilitate the seffyanization of stakeholders in the
innovative ecosystem and subsequent emergence of complex system of multiple
interactions. We assume that development agencies do have a practical
experience with rece solutions introduced in comparable countries. The logical
step would be to use this knowledge.

Bottomup vs topdown initiatives: Responses to environment are derived from
spontaneous combination of tdpwn and bottorup initiatives as opposed to

tradtional topdown approach to development of innovation systems and
opposed to Serbian cultural environment where traditional approach is dominant,
except for the I T sector. According to
concept of smart development taket® account the complex dynamic nature of

the system and is based on promoting the productiveoggdhization rather

than imposingthetep ot t om | i near solutionsodo (p. 12

Agile approach: According to Beaumoett al. (2017) , Aistudy on
innovation revealed that leading companies expect their share of revenue from
breakthrough, as opposed to incremental innovation to double over the next five

yearso (p.26). We see that mo s t organi ;:
innovations systematia |l | y because t hey ar e | at e
approaches as opposed to standard engi
management. According to Beaumoet al (2017) , iresearch

companies that have successfully added agile methodsitadblboxes, and
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tailor their innovation approaches by the type of innovation, perform
significantly better than those that st

Software industry is an exception. One needs to look at howsofbmare
producctba s ed companies can apapgliyl efida g inmeetdh,o das

compl ementary way. We see two areas whe
iterative interactions of system participants and to manage product/innovation
development in all stagesnaot j ust in the initial one

heavily used in international IT companies that have development centers in
Belgrade/Serbia and it would make sense to use this knowledge to develop the
agile framework for participant interactions. Forample, Fidelity National
Information Services Inc. (FIS) with 400 employees in Belgrade and 52,000

wor |l dwi de recognizes the value of fdagi/|l
use local FIS expertize in the application of the agile methodology itiTthe

industry.

Include all stakeholders: According to Koét al (2017) , Athere |
evidence that breakthrough innovations are more likely when less obvious
partners get together: even five years ago, who would have thought that Wells
Fargo, a bankywould be developing new loan facilities to students together with
Amazon, which was originally an-@o mmer c e companyo (p
stakeholders are welcome and required to participate in the process of iterative
negotiations. Stakeholder roles remain thme as in the traditional approach to
innovative ecosystems. To use an analogy: ingredients are-daowewe mix

them is what matters. Universities & research centers bridge experts with
entrepreneurs. Support organizations provide legal support, IT suppeal

estate and what is most importdnthe mentorship. Corporations provide real

life experience, distribution channels, clients and money. Venture capital and
banks provide money. Government & municipality provide incentives,
International organizains (European Union and D.G. Research) facilitate
regional cooperation (startupeuropeclub.eu). Media raises awareness of current
activities/opportunities. Think tanks suggest appropriate strategical approaches.
Development agencies (such as the USAID)vipi® the technical assistance

based upon relevant experience in other relevant countries as well as
mentorship/guidance towards new approaches.

2.5. New approach the next generation corporate incubator

The objective of the new approach is to modify thesteng practice of
incubators financed by corporates aiming to compensate for the identified issues.
From one side, the old approach to the management of innovative incubators has
been focused on running the experiments on multiple potential producthevith
objective to create multiple proofs of concepts i.e. focus has been on moving
multiple products to the proof of concept stage. From the other side, the new
approach introduces the new objectiveto deliver one properly scaleg
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innovative product @. create new business of scale. The new approach to
creating the innovative product in the incubator (incubator vehicle) is focused on
delivering one new scalagp innovative product, instead of multiple proofs of
concept.

According to Eagaetal (2019 , ficompani es succeed in n
five steps: (a) sharpen objectives, (b) adopt an incubation vehicle designed to
deliver at scale, (c) use multiple partner engagement tools in an integrated way,

(d) go beyond proof of concept (PoC) befortegmating into the business, (e)

focus heavily on the mainstreaming phas

Sharpen objectives: The underlying idea is that we need to precisely define
concrete objectives, milestones and challenges at the beginning of the project.
From one sideglss successful innovative incubators/startups spend less time on
the analysis of the current market gaps. Consequently, the vision and strategic
objectives are less concretely specified. Those unclear objectives tend to
correlate with the less successfohovative startups. For example, following
objective is not concrete enoughintroduce mobile applications to automatize

the process of scheduling the appointments to service providers (hair salons,
dentists, doctors). From the other side, more successfobvative
incubators/startups spend more time on the analysis of current market gaps.
Consequently, the strategy is more precisely defines in terms of which problems
are expected to be solved and how is this expected to be done. For example, the
objective of creating the application for scheduling the appointments to service
providers should be elaborated in details: which service providers (all or some
specifici doctors only) should be addressed, what are the specificities of the
local market in termsfdocal currency payments, what are minimal technical
requirements for the cell phone in that should run the application, etc. Further,
agreed objectives need to be supported by cross functional top management, not
only by management in the research andetioment department. Objectives
need to be accepted by incubator management that will be responsible for the
project implementation. Finally, progress measurement should be more focused
on objectives in terms of processes i.e. reached milestones, amoclessd on
profitability indicators.

Adopt an incubation vehicle designed to deliver at scale: Next generation

i ncubators ar e f aganddedskad busitessesdntitene i s c al e
areas, instead of (or in addition to) conventional stprin c ub at or s i . The
three key differences between vehicles of conventionatgpamcubators and

Next generation incubators: Nextgen incubators tend to launch anelpoate

product or service while conventional incubators are designed to produce
multiple proofs of concept. Nextgen incubators are managed by one delivery

team that is expected to take full responsibility for all goals and manage all
relevant processes, while conventional incubators are managed by multiple
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teams responsible for achievimgdividual goals and managing the individual
processes. Nextgen incubators use an agile approach to development of new
product/services which enables faster speed to launch (one to two years), while
conventional incubators use waterfall approach whiclaliystakes more time to
launch (three to four years).

Further, two methods of management are applicable. Nextgen incubators may be
run internally i by corporation managers and externally by external
consultants. From one side, if incubator is managed internally, the incubator
management will have independeni.e. less pressure from the corporate
management, while some normal level of monitoring will remain to exists. From
the other side, incubator may be managed by external thirdipaggsultants.

The advantage of external model is in the speed andyapilbvided by the
relatively independent incubator management. From the other side, the
disadvantage is the costly and slow transition of the new product from the
incubator back into the corporation.

Use multiple partner engagement tools in an intednatgy: The underlying idea

is that stadup incubator/accelerator is not the only available innovative
tool/vehicle. The best results are accomplished by companies that
simultaneously use additional tools/vehicles such as corporate venturing,
entrepreneuprograms and internal research and development teams. From one
side, less successful companies use different tools/vehicles for separate i.e.
different tasks. From the other side, more successful companies use multiple
tools/vehicles simultaneously for osame task, i.e. they try to fix one issue
with the use of different tools in an interconnected way.

Go beyond proof of concept (PoC) before integrating into the business: The
underlying idea is that it is not enough to bring the innovation to the Pg€. sta

In order to increase the chance of success, it is preferable to bring the innovation

to the next step beyond the PoC, whi ch
operate/transferodo approach. Thus, t he
product into te testing and operationalize it (scalg phase) before it is
mainstreamed (integrated into the mainstream business).

Focus heavily on the mainstreaming phase: The underlying idea is that new
product/business has to be mainstreamed i.e. integrated into mainstream
operations, and this may be done on two ways. From one side, most of
companies attach the new product to orieeristing business units. The
advantage of this approach is that it is cost effective. The disadvantage is that
this often |ievatdring downm thé prodlicis/services of the new
business so they fit more easily into existing operations abhdioa n d s fi . From
other side, the preferred approach is to spend time and money to structure and
implement the appropriate transitioning/mainstreaming. The advantage of this
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approach is in the fact that it creates the appropriate structure and govdonance
the new business.

2.6. Serbian specificities

Accordi ngetalo (J200vii8l)i,i Ain recent years,
companies (GTCs) tend to relocate tech resources from developed countries
(DCs) towards less developed countries (LDCs). ésponse, local tech
companies (LTCs) emerge in LDCs. Relocation of the software production from
DCs into LDCs has modified the gl obal €
is the fact that developed countries have agreed to relocate the production in the
tech/IT sector to less developed countries, such as Serbia. Moreover, due to
lower salaries compared to other countries in the region, Serbia has comparative
advantage in attracting foreign direct investments in the IT sector, which creates
the opportunityto use global IT companies to finance IT incubators in Serbia.

Key strength is the motivation of young people in Serbia to study IT oriented
faculties, that is exactly the opposite of their peers in developed countries of the
European Union. Key weaknesd the Serbian innovative ecosystem are
economic migrations of educated workforce from Serbia into developed
countries of the European Union.

The dual tax treatment of the employees further disturbs the Serbian labour

mar k et .etaD(2@18)ielbborat on the legal treatment of the workforce

and explain the differences between tw
consulting services contracts, treats the workforce as entrepreneurs, and the
classical model, based on employee contracts, treats worklbem@@oyees. A

key deficiency of the agency model is that the income of IT experts comes at the
expense of decreased income of the stat

In order to compensate for the losses caused by the economic migration, the GoS
should strategically investare in the areas where young educated people are
less likely to emigrate, such as IT sector. GoS has done a lot (network of science
& technology parks, the innovation fund for education; plan to incorporate

national & the regional innovation initiativesH a n i | & Stamatovil
stipulate that ifamong all the mar ket f .
Serbia is the | east developed, very par

complexity of labor market, key issue with existing incubatorserbi@ is the

fact that participants from the Universities and institutes are not transparently
selected. Instead of employing young doctoral students in appropriate areas, the
serbian practice is more inclined towards the engagement of university
professos that see that positon as a side job, not the primary source of income.

This practice is not sustainable, and Andeesial (2012) confirm tfF
a |l ow gener al awareness about sustainat
malpractice in Serbissicaused by the wrong general perception that if that only
prerequisite for innovations is enough funding, i.e. if global companies provide
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enough financing for incubators/startupghe innovations will automatically
appear. Ac c or ckiah(@01%),dinarcial kdmpament id required,

but it will not bring the competitive advantage without the creative human
factor. Mo r e et\ale(R017), brguk ihat dusindss cooperation of
domestic and foreign companies is not appropriately suppdryederbian

i nstituti ometsal framay) owiulggest t hat il oc
municipalities are not sufficiently involved. The economy is seen as something
that is decided at the centr al l evel 0 (

In that context, we believe that Senb innovative practice should be modified

to empower the corporates and decrease the influence of the GoS in that
particular instance, that is the selection of experts. On the other side, GoS should

keep the role of regulator i.e. monitor the activitiglabal companies and their
compliance with positive ree glu(k0a% i ons.
iGover nment has the | egal power to enf
control the corporations, and prescribe penalties for those that do not comply

with the law. The government interest should prevail and corporations are
expected to adjust a cet al (20419 wdgesd thal p . 2 ¢

istate/ government is expected to act as
to affect the company activt i es o ( p. 27) . Regul ator s
approach and should have relatively stronger influence and power compared to

gl obal corporations. Stamatovi & Jovi

Central bank has a political support of the goverrnagal is in political terms
positioned higher compared to the head
believe that best way to take ownership of the project is to include and empower

all local stakeholders. Although market is superior regulator comptred
Government, GoS representatives need to participate in this process. The key
challenge is to help the facilitator to keep integrity and remain unbiased.

CONCLUSION
We have initiated our analysis by defining two approaches to innovations, the
traditond approach that | ooks at the innove

predictable interactions and tendency to equilibrium state, and new approach to
i nnovations as fAcomplex0 system with ul
for disequilibrium. We haveusnmarized key differences between complicated

and compl ex systems. Firstly, compl i ¢
practicesd0 based on what has worked, an
practicesi based on what countdof wor k

complicated systems is focused on assuring an outcome, and management of
complex systems is focused on sensing feedback from actions. Finally,
management of complicated systems is internally focused on promoting stability
and predictability, while msagement of complex systems is externally focused

on promoting agility and adaptability.
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Further, we have explained why employees are not motivated to create
breakthrough innovations. The main reason seems to be the modern corporate
policy which transfes all benefits from the innovations to a corporation, leaving
innovative employees unmotivated to participate in such unfair game. Theory of
incomplete contracts provides an explanation for the observed fact that unfair
contracts have negative effect idecrease the interest of employees to create
breakthrough innovations.

We have commented on the main causes of failure of the standard approach,
identified by Eagaet al (2019), where corporations select and help startups by
financing inhouseincubators and accelerators: (a) lack of major impact on
growth, (b) misaligned or unclear objectives, (c) long times required to scale up,
(d) inadequate resourcing, (e) lack of a systematic approach, (f) cultural
mi smatch and (g) |l ack of a homeo.

We hae commented on the key principles on how, where and how often are
participants i.e. stakeholders supposed to meet in ordemegiate the terms

of the cooperation: (a) seffrganization vs. hierarchy, (b) botteup vs top
down initiatives, (c) agile@proach, and (d) include all stakeholders.

We have elaborated the new approach to innovations. Innovation efforts on the
corporate level will remain to depend on cooperation with -gfast The
underlying idea is that standard approach focused on rumxpgriments in
peripheral business areas need to be improved in terms of sgplingw
businesses. The improvement of the standard model ofugtacorporate
incubators- which creates incremental solutions (orders of magnitude smaller
compared to theare business), leads towards the new approaches to- break
through innovation where successful companies apply newgesmdration
approaches/vehicles for stagp incubators in order to produce scaled up
businesses. New approach suggests that new genératitrators/startups need

to define more concrete objectives, deliver scalpdusinesses, use multiple
engagement tools/vehicles simultaneously, adopt Build Operate Transfer instead
proof of concept approach, and focus heavily on the mainstreaming phase.
Finally, in terms of Serbian specificities, we have identified the economic
migrations of educated workforce as key weakness and proposed a practical
measure to compensate for the losses caused by this migration. The key
proposed measure is to identifyeas in which young educated people are less
likely to emigrate, such as IT sector, and to strategically invest more in areas
with lower emigration compared to areas with higher emigration.
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Abstract: The Balanced Scorecard (BSC) represents a
contemporary strategic management system, which can be used to
balance and align everyday business activities of an organization
with a corporate strategy. So, the BSC represents an instrument, i.e.
methodology fo transforming organizational strategic goals into
performance indicators. Measuring the performances of an
organization is an important process of measuring the progress the
organization has been making in the context of achieving preset
goals. The applation of the BSC management system is important

in formulating a strategy, especially so in carrying out a strategy
into operational actions. In order for an organization to do business
successfully, it is exceptionally important that it should be capable
of measuring the parameters of the successfulness of its business
operations. Organizations are as successful as they are able to better
measure their performances and assess their work, as well as the
effects they achieve. For the reason of the saidydheof the paper

is to examine the influence of the BSC on the success of the
business operations of organizations.

Keywords: Balanced Scorecard, business strategy, business
excellence, organization
JEL: L10, M21

1. INTRODUCTION

In todayb6és contemporary business and bt
the goal not only to survive, but also to win in a market game. Global
technological, economic, political, legal, sociocultural and other factors have had

an influence on changd®ing made more quickly, as well as on modelling the
management methodology and practice. Certain authors call for a new strategy
management theory that would enable development in the field of creative,
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proactive strategi c dieretwdrked veotld thenfact. I n t
that a whole is greater than the sum of the parts, and that holistic thinking and
suchlike approaches should be replaced, or at least supplemented, by analytic
ones is increasingly being acempted (F
becoming more and more dynamic and uncertain. The availability of an ever
increasing number of pieces of information, a simple approach to information, as

well as the oversaturation with information, have led to the world reorienting

itself from incustrial economy to knowledge economy (Drucker, 1998).

Companies in a contemporary environment, whose main feature is a constant

and unforeseeable change in competition, must pay additional attention to the

time and resources, both financial and of humegources, in order to be capable

of measuring success performances in their organization. Such a condition of the
contemporary environment has led the organization to the point when, apart

from the financial aspects of its business operations, the oagianiznust also

monitor other key elements of its performances, where traditional financial
indicators are considered as insufficient for the current environment, which
makes performance measuring syst ems mi
financial indicatos were good in the industrial era, but they are outdated in
relation to the necessary competences
have been trying to develop. 06 (Kaplan &

Also, due to changes in the character of labor and businésg, doere have

been changes from labortensive towards capitétensive, all the way to
knowledgetinted intensive labor and business doing, in which we are today,

which has led to the key problem management is faced with, i.e. the application
ofanogani zationdés for mul setag800%8.t r at egy ( Pa

The key problem identified in the traditional models for measuring and
managing performances is a pronounced business operations management
tendency founded only on financial performances n@ppon past events. Such

a model for measuring and managing performances is insufficient for a
successful i mplementation of an organi z

The BSC represents the model that appeared in 1990, when Kaplan and Norton
condut¢ e d a research study entitled i Me
Organi zation of the Futureo, whi ch i nc
performance measurement methods were being studied. The main reason for
which Kaplan and Norton conducted the researtciulys was the belief that
performance financi al measures were in;
business doing, since the then organizations exclusively used financial measures

to manage their business operations based on historical data. Due ftohell o
mentioned problems and challenges encountered by contemporary organizations,

the existing approaches to measuring performances were assessed in a later
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research study conducted on a sample of a very small number of the examined
organizations as eithefficient or very efficient (Kaplan & Norton, 2001).

The BSC model suggested by Kaplan and Norton represents a management tool
supporting a successful implementation of corporate strategies. That was
discussed and broadly deliberated in practice andegearch. Connecting
operational and nonfinancial corporate activities with cause chains in the context
of a ¢ o mp-wrmystaegy,| tkenBSC supports the alignment and
management of all corporate activities in accordance with their strategic
relevarce. A balanced indicator enables us to take into consideration the
nonmonetary strategic factors of success that significantly influence the
economic success of an organization. Therefore, the BSC is the starting point
that also includes ecological and sbcaspects in the main system of the
management of one organization.

This approach is not only a set of performance indicators, but it is muchi more
the management structure modelling the overall planning, management and
control processes. It is alsceeded to emphasize the fact that there is the
alignment of the goals of certain parts and certain employees with the
organizational strategy of the company, so the BSC approach is considered as a
central and organizational framework for the overall managéiprocess.

In relation to its first emergence, the BSC approach has experienced some
modi fications, whi ch |l ead to the stra
business operations of the organization. This new version of the BSC approach
is based on # continuous improvement of the approach and encompasses six
phases (Kaplan & Norton, 2008):
1. The development of the strategy based on an internal context, an
external context and the existing strategy.
2. To plan a strategy by developing fATh
3. Complying all initiatives with the organizational strategy.
4. Planning operations the budget and the strategy should be connected
with each other.
5. Monitoring and learning both strategies are reviewed at meetings.
6. Testing and adaptation whether the stragy is being implemented is
checked and necessary modifications are made.

To be more precise, the BSC concept implies a balanced system of measuring
the organizationos perfor mancesand whi ch
long-term goals, financial andonfinancial indicators, the leading indicators, as

wel | as internal and external perspect
(Kloppenborg & Petrick, 2002).
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Therefore, the goal of the paper is to examine the influence of the BSC on the
success of thbusiness operations of organizations. For that reason, the paper is
structured in the following manner: Section 1 deals with the introductory
considerations, whereas Section 2 is literature review. In Section 3, the materials
and the methods are presentetiereas Section 4 is a presentation of the results
of the research together with the pertaining discussion. Finally, the conclusions
are given at the end of the paper.

2. LITERATURE REVIEW

The BSC is successfully used in many institutions throughoutdniel, such as

state units, manufacturing enterprises, service organizations angrafiin
companies. Kaplan and Norton understood the requests of contemporary
organizations and their need for an efficient implementation of the strategy and
the creation ban alkinclusive system of the improvement and management of
performances, and they introduced a new management system, i.e. the BSC
system. As an ailhclusive framework for the evaluation of performances and
the progress of the strategy, the BB&3edmanagement system establishes a
balance between sheend longterm goals.

The BSC is a proven framework, which explains and applies the organizational
strategy (Niven, 2006). Today, it represents a system of strategic management
for managing organizatiml performances (Brudan, 2010). In its root, this
system also has the principle of motivational actighe action of an individual

and a group implying their making a contribution to the implementation of the
strategy of the organization through theapabilities and knowledge (Nair,
2004).

Todaybés organizations have wunderstood
through intangible assets, including human capital (knowledge and skills of
employees), organizational capital (organizational culture ades which

regulate it), and intelligence means (sources of information and statistical data),
and they no longer carry out a comprehensive assessment of performance by
only relying on tangible assets (Kaplan & Norton, 2004).

The BSC is intended for oagizations of all sizes and activities. This approach

hel ps organizations find answers to the
perception?; b) A future focus?; c) A capacity for a continuous improvement of

the strategy?,; andnd) Sharehol dersdé per

In order for an organization to do business successfully, it is necessary that it has
an adequate business doing strategy in place. A strategy is a general plan of the
accomplishment of the mission and goals of an organization through one of the
five components in the chain: the missionthe goali the strategyi the
structure the functioning of the organization. All these components are

105



interconnected and interdependent, and they have avayadnfluencei they
influence one another through bacldinect and direct connections.

The defining and implementation of an appropriate strategy is of exceptional
significance for an organization. A choice of an appropriate strategy can be
made successfully using multicriteria decisioaking methodsRopovl et al,

2019; Utagevadd18; etalr,aba@Ges&:; i&alrabage

2016; Madtali2ei6)v i |

As Kaplan and Norton (2001) assert, a strategy is a hypothesis. The BSC relies
on the premise of a strategy as a hypothesis. It enabd¢sgit hypotheses that

can be described as a set of caaseeffect relationships, which are clear and
checkable. Strategic hypotheses require the identification of the activities that
are the early indicators of the desired outcome. The key to thenraplation of

a strategy is that everybody in the organization clearly understands the basic
hypothesis, brings into compliance resources with hypotheses, test continuously
the hypotheses and adapt them to changes in real time.

Strategyfocused organizatits use the BSC approach to place a strategy at the
heart of their management system. The BSC model makes a simple contribution
to the description of a strategy in a consistent and shrewd manner. Prior to its
development, managers had not had a generalbepted framework for
describing a strategy. They were not able to implement something that was not
described well. Such a simple act of describing a strategy through strategic maps
and the BSC represents huge progress.

In order for the BSC approach tagiture as the composition of the strategic
management of a particular organization, Kaplan and Norton highlighted the five
principles that should be used for strategically oriented organizations (Belak,
2014): a) the translation of the strategy into penfance terms; b) directing the
organization towards the strategy; c¢) the whole procedure for the calculation of
costs should be solved through planning and budgeting; d) the translation of the
strategy into individual everyday affairs; e) modelling theatsgy as a
continuous process.

The biggest challenge in the creation of the BSC approach is the selection of
indicators, which is pointed out as the necessary identification and development
of the key (critical) success factors, and the key (criticafppmance indicators
pertaining to them.

The key success factors are the approaches of strategically connected actions, a

competitive possibility and business outputs, which every firm must achieve or
must focus on achieving them so as to be competitiddiaancially successful.
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The success of any performance management program depends on the selection

of right key performance indicators (KPI). The selection of appropriate indicates

that must be oriented towards a continuous improvement is usualbrya
complex problem which the success of tF
gravity of the task in the creation of the BSC model is not in the identification of

a sufficient number of performance indicators, but rather in the selection of a

very small m mber of the most i mportant i ndi
determination of indicators is one of the main obstacles to the effective
application of the BSC. 06 (Bryan & Murph

The BSC model presented in the year 1992 by Kaplan and Norton represents
popular system of performance management and it categorizes the goals of an
organization into four measurable and operational perspectives: learning and
development, the financial perspective, the consumer perspective, and internal
business processes (an & Norton, 1992).

As is mentioned, the BSC approach consists of the measure of financial
successfulness, the relationship with buyers, internal business processes,
organizational learning and growth. Every business unit within an organization
should @velop its own BSC measures so that the same reflect the goals and
strategies of the organization. Some of those measures will be common to all
participants, i.e. units, whereas other ones will be unique for every business unit
(Lipe & Salterio, 2000).

3. MATERIALS AND METHODS

The research study was conducted in the period froflhMdrch 2018 to 30

April 2018. The research study included the respondents in managerial positions
(managers and leaders) in the business entities in Serbia. For the need of the
research study, a survey questionnaire had specially been created. The sample of
the research study is based on the base of 187 correctly filled out survey
guestionnaires, i.e. 187 respondents. The questionnaire encompassed a sample of
211 respondents; khever, there were only 187 correctly completed
guestionnaires that were taken into further consideration.

The data processing was done by means of the SPSS 23.0 software package.
Apart from the basic demographic characteristics, such as the sex, thkeage,
professional qualification, the respondents also expressed their attitudes by
applying a 5degree Likert Scale {absolutely disagree;-f2artly disagree; -3
neutral; 4partly agree; Jbsolutely agree). The research study is founded on the
following as®rtions/statements that were the subject matter of the evaluation
made by the respondents:

i Strategic management integrated plans are available to all the employees

of the organization;
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9 Outcome indicators (quantitative) are clear and unambiguous in the
orgmi zationds strategic plan;

91 Inthe organization, there is a set of the defined rules and procedures that
regulate the resolving of complaints;

1 The organization constantly deals with the examination of the user
satisfaction with products and services;

1 In the organization, there is a system funding the new products and
services that are aimed at achieving a shorter period of return on
investment;

1 In the organization, there is satisfaction with the financial remuneration
the employees receive for their work;

1 The internal labor processes in the organization are accredited according
to the process owner;

I The majority of the process owners in the organization possess the
necessary work licenses and certificates;

1 The employed in the organization constantly atteaghitngs, training
courses and other professional improvement courses with the aim of
developing their knowledge and skills;

1 Inthe organization, the concept of continuous education is in place.

Factor analysis was used for the processing of the data. Factor analysis is one of
the most popular multivariant technigues, which has two goals: the identification
and understanding of the basic idea, i.e. common characteristics for a larger
number of vambles, and to confirm the components important for the
identification of any phenomenon, namely in the very manner that offers a good
ground for the understanding of the most important, essential dimensions or
ideas connected with the observed phenomenon.

4. RESULTS AND DISCUSSION

In the continuation of the paper, the results of the research study will be
presented with the pertaining discussion.

In the research study, out of the total number of the respondents, the female
population has a share of 42%, whereas the male population accounts for a
57.22% share. If the structure of the respondents according to the age group is
observed, out of the total number of the respondents, a total of 52.94% of them
accounts for the respondents at the age of 180toThe age from 31 to 45
accounts for 32.62%, whereas the age of 46 to 60 years of age accounts for
13.90%; the respondents at the age of over 60 account for a less significant share
of 0.53%. If the structure of the respondents according to their pifass
gualifications is observed, the respondents with university education account for
as many as 45.99% of the total respondents, and are simultaneously the most
domi nant group, too. The respondents
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for 33.16% of he total number of the respondents. The respondents who only
have a secondary school account for 10.70% of the total number of the
respondents, whereas the respondents with a higher school/college have a 5.35%
share in the total number of the respondehts;respondents with the Ph.D. title
account for a share of 4.81% of the total number of the respondents.

Table 1.The descriptive statistics of the influence of the balanced indicators
system (Balanced Scorecdr@SC) on the success of business operations in
organizations

Absolutely
disagree
Partly disagre
Neutral
Partly agree
Absolutely
agree
Average
Standard
devation

1. Strategic management
integrated plans are available
to all the employees of the
organization

2. Outcome indicators
(quantitative) are clear and
unambiguous in the
organi zati onbd
3. In the organization, there is
a set of the defined rules and
procedures that regulate the
resolving of complaints

4. The organization constantly
deals with the examination of
theuser satisfaction with
products and services

5. In the organization, there is
a system funding the new
products and services that arq 3.2% | 8.6% | 27.3%| 29.4%| 31.6%| 3.78 | 1.084
aimed at achieving a shorter
period of return on investmen
6. In the organization, there is
satisfaction with the financial
remuneration the employees
receive for their work

7. The internal labor processe
in the organization are
accredited according to the
process owner

8. The majority of the process
owners in the organization
possess the necessary work
licenses and certificates

9. The employed in the
organization constantly attend
trainings, training courses and
other professional

12.3%| 18.2%| 31.0% | 24.1% | 14.4%]| 3.10 | 1.221

1.1% | 6.4% | 40.6% | 25.7% | 26.2%]| 3.70 | 0.966

1.6% | 8.6% | 23.5% | 34.8% | 31.6%| 3.86 | 1.012

2.7% | 8.0% | 20.9% | 25.7% | 42.8%| 3.98 | 1.097

4.3% | 8.6% | 21.4%| 34.8% | 31.0%| 3.80 | 1.103

7.0% | 8.6% | 28.9% | 30.5% | 25.1%| 3.58 | 1.158

7.5% | 9.1% | 20.3%| 40.1%| 23.0%]| 3.62 | 1.155

1.6% | 14.4%| 19.8%| 33.2%| 31.0%]| 3.78 | 1.089
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improvement courses with the
aim of developing their
knowledge and skills

10.In the organization, the
concept otontinuous 3.7% | 10.7%| 16.6% | 33.2%| 35.8%| 3.87 | 1.130
education is in place

Sour ce: Aut horés own cal cul ati

Table 1 shows the influence of the Balanced Scorecard on the success of
business operations in organizations. Somewhat over 70% oéspendents,

with the average grade of 3.98 and the standard deviation of 1.097, agree upon
the established fact that the organization constantly deals with the examination
of user satisfaction with the products and services. Somewhat over 65% of the
respndents, with the average grade of 3.87 and the standard deviation of 1.130,
agree upon the established fact that in the organization, there is a concept of
continuous education in place. More than 50% of the respondents agree upon the
other established ¢&s in the table. However, only 35% of the respondents, with
the average grade of 3.10 and the standard deviation of 1.221, agree upon the
established fact that the strategic management integrated plans are available to

al | t he empl oy e eatitudesTuhaanbiguoeisdypsbhow dhatnthes 6
balanced indicators system is significant for the organization and influences the
success of its business operations. Yet

relates to the availability of the strategic mamagat plans show that
organizations do not provide all the employees pieces of information about
action strategies.

The analysis of the main components of the Balanced Scorecard on the
success of business operations in organizations

Table 2. The descriptive analysis of the variables

Number of the
analyzed
guestionnaires

Average Standard
grade deviation

1. Strategic management integrated
plans are available to all the employe 3.10 1.221 187
of the organization

2. Outcome indicator§guantitative)
are clear and unambiguous in the 3.70 0.966 187
organi zati onds st
3. In the organization, there is a set 0
the defined rules and procedures tha 3.86 1.012 187
regulate the resolving of complaints
4. The organizatioronstantly deals
with the examination of the user 3.98 1.097 187
satisfaction with products and servicd
5. In the organization, there is a systg
funding the new products and servicH

3.78 1.084 187
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that are aimed at achieving a shorter
period of return on investment

6. In the organization, there is
satisfaction with the financial
remuneration the employees receive
for their work

7. The internal labor processes in the
organization are accredited according 3.58 1.158 187
to the process owner
8. The majority of the process ownerg
in the organization possess the
necessary work licenses and
certificates

9. The employed in the organization
constantly attend trainings, training
courses and other professional 3.78 1.089 187
improvement coursesith the aim of
developing their knowledge and skillg
10.In the organization, the concept o
continuous education is in place

Sour ce: Aut hordos own cal cul

3.80 1.103 187

3.62 1.155 187

3.87 1.130 187

According to Table 2, we can see that the followasgablished facts have the
highest average grade when the BSC is in question, namely: The organization
constantly deals with the examination of the user satisfaction with products and
services]n the organization, the concept of continuous educationptate; In

the organization, there is a set of the defined rules and procedures that regulate
the resolving of complaints. The dispersion (standard deviation) ranges between
0.9 and 1.2, which is clearly visible from Table 1, so it is concluded thateon th
basis of the standard deviation regarding their answers, the respondents are
homogenous (Strategic management integrated plans are available to all the
employees of the organization; The internal labor processes in the organization
are accredited accordj to the process owner; The majority of the process
owners in the organization possess the necessary work licenses and certificates;
In the organization, the concept of continuous education is in place; In the
organization, there is satisfaction with tiveancial remuneration the employees
receive for their work whereas this is not the case in the other ones. The total of
187 subjects were analyzed.

Table 3.The correlation matrix between the variables

Variables | P_2.1| P 22| P.23| P 24| P 25| P 26| P 27| P.2.8| P.2.9| P2 10

dz P_2.1. | 1.000 | 0.355| 0.177| 0.138 | 0.269| 0.115| 0.236 | 0.222| 0.288 | 0.322
X o
@x —
—
8": P_2.2. ] 0.355| 1.000 | 0.418 | 0.293| 0.299| 0.350 | 0.366 | 0.411| 0.323| 0.258
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P_2.3. ] 0.177| 0.418 | 1.000 | 0.569 | 0.432| 0.452 | 0.327 | 0.244| 0.337| 0.397

P_2.4. ] 0.138| 0.293 | 0.569 | 1.000 | 0.565| 0.507 | 0.340 | 0.168 | 0.410| 0.366

P_25. ] 0.269| 0.299 | 0.432 | 0.565| 1.000| 0.470 | 0.276 | 0.193| 0.267 | 0.199

P_2.6. | 0.115| 0.350 | 0.452 | 0.507 | 0.470| 1.000 | 0.316 | 0.302 | 0.441| 0.401

P_2.7. ] 0.236| 0.366 | 0.327 | 0.340 | 0.276| 0.316 | 1.000 | 0.528 | 0.339 | 0.261

P_28. | 0.222| 0.411| 0.244| 0.168 | 0.193| 0.302 | 0.528 | 1.000 | 0.453 | 0.439

P_2.9. ] 0.288| 0.323 | 0.337 | 0.410| 0.267 | 0.441 | 0.339| 0.453| 1.000 | 0.718

P_2.10.] 0.322| 0.258 | 0.397 | 0.366 | 0.199 | 0.401 | 0.261| 0.439| 0.718 | 1.000

Sour ce: A galcllabon® s o wn

In Table 3, the second step is demonstrated, implying-aquession test for the
analysis of the main components, which is done through checking the correlation
between the variables for the BSC. The level of the dependency coefficient

amongst the variables exceeds NO.3 for

The methodology of the analysis in the next step leads us to the next analysis,

through which we will establish a fact whether the coefficients shown in the
previous table are statistically significamtnot.

Table 4. Thepass hr ough tests for the analysi s

KaiserMeyer-Olkin Measure of Sampling Adequacy. 0.794
Approx. ChiSquare 671.538
Bartlett's Test of Sphericity df 45
Probability 0.000

Sour ce: Augdchaban® s own

The value of the pagbrough test KaiserMeyerOlkin Measure of Sampling
Adequacyjs greater than 0.7, but the second ghssughtestBar t | et t 6 s
Sphericity)is also significant at the error level of 0.000. KaserMeyerOlkin
Measure of Sampling Adequaegst confirms that the coefficients are significant
for prediction, whereas thBartlett test has confirmed that the coefficients are
statistically highlysignificant.

After the previous checks, the methodology requires #ileutation of the
common variation present between the variables through thallsd extracted
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variance. The maximum variation tends to one, which means that the values
closer to it are of greater significance with respect to the variation with the other
variables.

Table 5.The communality matrix

Name of the variable Initial Extr_acted
variance
1. Strategic management mtegratgd plans are availabl 1.000 0.422
all the employees of the organization
2. Outcome_lndlcators (quar_1t|tat|ve) are clear and 1.000 0615
unambi guous in the organ
3. In the organization, there is a set of the defined rules
. - 1.000 0.596
and procedures that regulate the resolving of complain
4. The organization constantly deals with the examinat 1.000 0.744

of the user satisfaction with products and services

5. In the organization, there is a system funding the ne
products and services that are aimed at achieving a sh 1.000 0.665
period of return on investment

6. In the organization, there satisfaction with the

financial remuneration the employees receive for their 1.000 0.592
work
7. The internal labor processes in the organization are

. . 1.000 0.537
accredited according to the process owner
8. The majority of the process owners in trganization

. L 1.000 0.647
possess the necessary work licenses and certificates
9. The employed in the organization constantly attend
trainings, training courses and other professional
. - . . . 1.000 0.808
improvement courses with the aim of developing their
knowledge andkills
10.In the organization, the concept of continuous 1.000 0.835
education is in place
Source: Authorés own cal cul

There is a common variability between the indicators, explained by absolute
variation over the variance.

The purpose of the analysis is to determine the indicators that essentially
frequently vary and, in fact, correlate in that manner to a new dimension, which

forms a group of the same factors that have an influence on some phenomenon.

That further implies the se of a test which will calculate the common
variability, i.e. the quantity of the same, by using the Keiser criterion, through
which the common variability is extracted, which on its part is declared by a
grade greater than one.
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Table 6. The matrix of the rotated components with their saturations

The basic equivalents of the variancé | Extracted summed up variability of
latent the components
Factor Total %c_)f the Cumoulative Total %c_>f the | Cumulative
variance % variance %
1 4.159 41.588 41.588 4.159 41.588 41.588
2 1.296 12.955 54.543 1.296 12.955 54.543
3 1.008 10.076 64.619 1.008 10.076 64.619
4 0.900 8.995 73.614
5 0.658 6.580 80.194
6 0.578 5.780 85.974
7 0.444 4.442 90.417
8 0.416 4.163 94.579
9 0.302 3.023 97.603
10 0.240 2.397 100.000
Source: Authordés own cal cul

Table 6 shows which indicators are retained in the analysis, and a decision will
only be made after the application of thecadled rotation of the factorial space
with the aimof making it easier to interpret the results. By applying the rotation
of the factorial space, those indicators (factors) that will be retained in the
analysis are detected.

The three factors that explain the biggest scope of the variance and
simultaneosly do not correlate with their own selves are extracted from the
previous table. The first factor accounts for the biggest scope of the variance
(41.58%), whereas the second (12.95%) and the third (10.07%) are expressed in
the percentages of the total isarce, which is 64.6% of the explained variability
when the BSC is in question. The other variability (35.4%) is explained by some
other phenomena. All of the three of them are retained in the analysis, because

Kei serb6s criterion is greater than 1.
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Figure 1. The scatter diagram

Latent number

T T T
1 2 3 4 5 ] T B ] 10

Number of the factors

Sour ce: Aut horés own cal cul ati

Figure 1 shows a diagram of the gradation of the factors, from which it is
possible to notice the clear breakpoint after the third component (factor). In the
further course of considering the research results, the three components (factors)
obtained throuly the factor analysis are retained and observed as three
dimensions, i.e. subscales.

The methodology of the analysis also includes the correlation matrix for the
three factors so as to be able to know from the same which of the variables has
the highestactorial saturation correlating with the faciowhich means closer

to one.
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Table 7. The matrix of the rotated components with their saturations
Name of the variable Factor 1 Factor 2 Factor 3

1. Strategic management integrated plang
areavailable to all the employees of the 0.054 0.637 0.116
organization

2. Outcome indicators (quantitative) are
clear and unambiguous in the 0.322 0.714 0.045
organi zati onds str g
3. In the organization, there is a set of the]
defined rules angrocedures that regulate 0.712 0.220 0.200
the resolving of complaints

4. The organization constantly deals with
the examination of the user satisfaction w 0.831 0.061 0.226
products and services

5. In the organization, there is a system
funding thenew products and services tha
are aimed at achieving a shorter period o
return on investment

6. In the organization, there is satisfaction
with the financial remuneration the 0.668 0.127 0.360
employees receive for their work

7. Theinternal labor processes in the
organization are accredited according to { 0.248 0.670 0.162
process owner

8. The majority of the process owners in
organization possess the necessary work} 0.014 0.657 0.463
licenses and certificates

9. The employedn the organization
constantly attend trainings, training cours

0.778 0.238 -0.046

and other professional improvement cour 0.251 0.232 0.831
with the aim of developing their knowledg|
and skills
10. Ir_1 the organlza_tlon_, the concept of 0.207 0.178 0.872
continuous education is in place
Source: Authorés own cal cul

Table 7 shows which variable correlates most with the extracted factor (factorial
saturation). The rotation of the factorial space has been performed in order to
make the interpretation of the resudissier. The following step represents the
evaluation and interpretation of the factors, including also the choice of an
adequate name. Through factorial saturation, we determine which variables have
the most in common with the factor, after which we obseaviaat it is common
between them, or what it is they differ from the others, after which the name of
the factor is determined.

The highest factorial saturation in Factor 1 is seen in the following variables:
The organization constantly deals with the exeation of the user satisfaction
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with products and services; In the organization, there is a system funding the
new products and services that are aimed at achieving a shorter period of return
on investment; In the organization, there is a set of the etkfrules and
procedures that regulate the resolving of complaintd)e organization, there is
satisfaction with the financial remuneration the employees receive for their
work. Based on the extracted variables and on what is common for that set of the
variables, it is concluded that the name of the first factor is STANDARDS OF
THE ORGANIZATION.

The highest factorial saturation in Factor 2 is found in the following variables:
Outcome indicators (quantitative) are clear and unambiguous in the
organizab n6s strategic plan; The internal
accredited according to the process owner; The majority of the process owners
in the organization possess the necessary work licenses and certificates;
Strategic management integrtelans are available to all the employees of the
organization. Based on the extracted variables and on what is common for that
set of the variables, it is concluded that the name of the second factors is
STRATEGIC MANAGEMENT.

The highest factorial satufan in Factor 3 is present in the following variables:

In the organization, the concept of continuous education is in place; The
employed in the organization constantly attend trainings, training courses and
other professional improvement courses with #im of developing their
knowledge and skills. Based on the extracted variables and on what is common
for that set of the variables, it is concluded that the name of the third factor is
EDUCATION.

CONCLUSION

Every modern organization aspires towards the application of the BSC in its
everyday business operations. It is desirable that the BSC, as an adequate system
of measuring and improving the overall organizational performances, should be
established in orgaations, since in that manner and at any moment the
organization in which this system is implemented could, based on a set of
different indicators that first of all relate to its finance, buyers, internal processes
and perspective of innovations and leéagy be aware of where it is in relation to

its goals. For this reason, the BSC can be said to be an essential instrument of
strategic management, which harmonizes, supports and ensures the
intercorrelation of the key management processes, directing theards the
defined strategy. The BSC enables strategic goals to be transparent and
transformed into goals of all the segments/processes of the organization, as well
as all employees. This is a useful system, which in theory allows the inclusion of
all important external and internal factors of the successfulness of business
operations. Practice has shown that this concept has proven to be useful, but in a
large number of cases it experienced a failure, so the decision whether to
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introduce the BSC or not mus b e based on t he organ
possibilities and needs. That is especially so with respect to the necessity of
guality management at all levels, because the whole system will almost certainly

be badly designed and implemented without that macgscondition. The

research study has shown that, in organizations, there is a set of defined rules

and procedures regulating the resolving of complaints. Organizations constantly

deal with the examination of the satisfaction of their users with thettupts

and services. Employees in organizations constantly attend trainings, training
courses and other professional improvement courses with the aim of developing

their knowledge and skills; there is also the concept of continuous education, so

the intern&labor processes in the organization are accredited according to the
process owner, and the majority of such process owners in the organization
possess necessary labor licenses and certificates. In the organization, there is
satisfaction with the finandimemuneration received by employees for the work

they do, since in the organization there is the system which funds new products

and services, aimed at a shorter period for return on investment. Strategic
management integrated plans are available tongbl@yees in the organization,

for which reason outcome indicators are
plan.
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Abstract: Training helps individuals as well as companies to
improve quality, competitiveness and productivity. The function of
training should essentially be to provide the experienced advice
source, the testing of ideas, encouragement change and to address
the issies likely to be prevailing in the future. In order for a
company to keep its position in the market and increase competitive
advantage, it should be capable of creating new knowledge, as well
as relying on the existing oneSherefore a continuous trainig

plays a significant role in individual and organisational
performance development. The role of the training is not to provide
general education, or teach the employees everything; it focuses on
the needs of the jobs in the company. First of all, thigepa
considers an increasing importance of the training. In addition, it
analyses training methods, plan and programme, as well as
techniques, methods and approach.

Keywords: training, employees, work skills, manager training,
training techniques and metths, modern business
JEL: M53,03, M54

1.INTRODUCTION

In modern, dynamic business environment work force quality is becoming the
most difficult factor to be copied and recreated in other companigsit people

know, how they use the knowledge, how fligly can learn new things and how
motivated they are to invest themselves in better resuiteecomes critical for
business success. In order for the employees to perform tasks efficiently, it is
necessary to carry out their training, improvement andeldpment. The
training process transfers new knowledge and skills, it develops new capacities
which results in benefits for both the company and the employees since it
enables them to achieve personal ambitions. The employees expect the training
to provice career advancement and more demanding tasks.

The employees' work place attitude and expectations have changed considerably

in the course of time. In modern conditions, a wish for more responsibility and
seltactualisation has taken the place of materiaéeds fulfillment.
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Understanding the appearance of new employees and demand development,
above all, represents the understanding of the changes as a result of the learning
process. When we speak of the employee training, we speak not only of
individual training, but about group education and development with the aim of

being useful for the organisation as well as personnel in specific business
mission implementation. If we consider it in the widest sense, values refer to
various practical and important isss, such as: decisignaking, managerial

success, development and organisational changes, as well as the effects of
individual system of val etals20®n t he col |

Training is a planned effort of the organisation to improve leya
performances on the job or s evmd whkeérie r
2008). Training represents new practical knowledge and skills acquisition
necessary for work, leadership, management and organised behaviour according

to adopted rules, reqtions and standards. Therefore, we can reach a
conclusion that it is a process of personal experience acquisition or other
experience usage (adoption).

The aim of the training is that the employees adopt knowledge, skills and habits
to the best of theiabilities. That is why we should have in mind that people
differ in the personality traits they possess. These personality traits can influence
training success to various degrees. For the organisation, the training goals
should be coordinated with the aje of the employees. The training process
arises from the organisation plans, mission and objectives, and the personnel
training plans are based on them.

2. THE INCREASING SIGNIFICANCE OF
PERSONNEL TRAINING AND WORK SKILLS
ACQUISITION

Training is alearning processhat includes the acquisition of skills, concepts,
rules or attitudes in order to increase the employee performance (Byars & Rue,
2007). Unlike education, training refers to limited areas of activity. The training
goals are quite specificlearly defined and thus tend to minimize individual
differences.

Training implies systematic developmeuit the behavior set that consists of
attitudes, knowledge and skills demanded from an individual in order to )
complete a task or a job in the appriate mannef St evanovi | & Lojil

The changes take place continuously, technical as well as organisational or even
the changes in company strategy, and they can cause the knowledge and skills of
the employees to become outdated. Employee pesfarenevaluation will point

out the areas where the performances are lower than the standards, and that will
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be the signal for the company to undertake the measures in order to overcome
the problems encountered.

Personnel training is necessary in ordeinprove the quality system in the
companies. The following rules should be acknowledged, respected and
conducted by the managers in order for training to reach its point (Popivoda,
2000):
- new jobs ask for new abilities, new abilities ask for new knowledge
- the existing personnel should be trained, not new one
- managers cannot ask the personnel to be trained unless they have been
trained themselves
- the company should identify a person in charge of training plan and
programme implementation
- certificate of the training completed is kept as a permanent document for each
personnel member.

Personnel training is strongly related to otfativities in human resource
management. On the basis of the information contained in human resource plans,
as well as new employees, the training experts define the contents of the training
for the new employees. If a company applies high standards in the course of
candidate selection for certain jobs through top experts employment, it reduces
the need for formatraining programmes. On the other hand, efficient training
programmes within organisations can reduce the need for externasiiigd
expert recruit (Vukotil, 2009).

Organisations provide training for increasing personnel abilities in problem
soluion and recognition of their need to adjust to the rapid changes
characteristic f oret at.,e2018)a Atnthe jsamb sime,( Ur o g ¢
development enables personnel to prepare for future jobs successfully. In view

of the future oriented development, it includes the learning that can be in no
relation to the employeebs present job.

In general, decisions in relati to the training who will take part, what will be
learned and how are made by the organisation rather than the individuals the
training is organised for. Training objectives are mainly organisational (for
example, increased performances and effigiemather than personal aims of

the trained personnel. This difference between education and training is evident
in complete professional literature/references.

As it has already been mentioned, work skills are acquired through training. For
example, emepreneurs should possess specific skills and knowledge in order to
promote entrepreneurship, but they should also improve them. The basic concept
of encouraging individuals to start small business is created through the
definition of objectives, principke and organisation activity holders directed
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towards entrepreneurship development and specific personal traits development
encouragement such as creativity, innovation, initiative, independence and
responsi bietal,2Ot3).( Vukot i |

Katz (1974) develped skills typology, and it processes three following types in
detail:

1) Technical skills cover three specific groups of skills:

T Product or service technology knowledge, i. e., knowledge used in the
process of product and service creation and design;

Y Organisational skills, i. e., knowledge in business organisation creation;

T Technical skills in the narrow sense, that is, skills necessary for specific
industry operation.

2) Social skillsi defined as an ability to work in a group, thus achieving
maximum reaglts. Katz also defined leadership skills related to motivation
and positive influence skills, and 'network’' skills related to business
network creation as well as its efficient usage.

3) Conceptual skill§ defined as the ability to perceive a company ahale.

They include:
fEntrepreneurial skills, i. e., the skills of business opportunity
comprehension,
T Administrative skills related to complete and detailed planning and
{Timely resource relocation directed towards more profitable
arrangements.

In his appoach, Maier (1965) suggests the following equations:

SKILLS = DISPOSITION (innate abilities) x TRAINING (practice)
PERFORMANCE = SKILLS x ABILITY TO DEMONSTRATE SKILLS

However, completed work depends not only on the skill or ability to perform it,
but also on the motivation for the job. It is obvious that employee failure is the
result of poor disposition and/or insufficient practice and/or low motivation. As
far as thetraining is concerned, it is more direct in small organisational units,
and therefore easier to conduct because all changes in knowledge, abilities,
skills, needs and performance improvement are often direct, along with learning
in certain organisation. Th is the way to help employees in their personal
career development. General problem about trainings is a lack of money and
time as well as justification of their conduct. We could discuss whether there is
enough money or time needed in comparison tcelagmpanies because the
characteristics of a small company are certain dynamics and vibrancy, opposite
to heavy and sl ow | arge corporations

Training applies to the planned attempts to encourage special knowledge, skills
and behwiour acquisition necessary for efficient work on a certain joie
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focus of personnel training i s an e mg
development includes knowledge, skills and behavior acquisition necessary to
improve personnel ability to meet the challenge of various existing or future

jobs. For example, workers ay need the training that enables them to use
computers, electronic mail and other information technology aspects, not
necessary related to the specific need
2009).

2.1. Setting the training goals and training plan

Before the training programme starts, it is hecessary to establish the training goal
and what the training aims to achieve. Unfortunately, training plans in a lot of
organisations have no goals. It seems that the final aim is ‘training for the sake of
the taining itself'. Efficient training goals should establish the outcome for the
organisation, department or individual at the end of the training. The results
should be described in writing.

Training goals can be established if the following questionsaasvered
(Savovil, 2006):
fWhat principles, facts and concepts should be learnt in the course of the
training programme?
TWho should be trained?
TWhen to conduct the training?
ffWhat is the influence of the training on the organisation and department
outcomes, such as: absence from work, reduced cost and increased
productivity?
1 What is the impact of the training on behaviour and attitude of the trained
individuals?

At the same time, Personal Mastery implies that all the employees in the
company are reqired improve themselves since their further knowledge, skills

and abilities will make their company better equipped to respond to various
market challenges. The company should create the conditions for the employees

to experiment, create innovations whereastakiss are allowed, and the
conclusions for business improvement are reached through success and failure
analysis as a result of change encouragement in business. Information is central

as an input system component (Magili, 20

When certain problems inepsonnel work and behaviour occur in the
organisation, caused by the lack of knowledge and skills, there is a need for
training and education. Training and education plan for the emplayelesle
the following steps:
1. Training and education needs analysitie analysis needs to establish
whether the training and education is really necessary, and if it is, what type
of education or skills are needed. Every job involves specific and strategic
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tasks. Improvement is necessary in order to complete them and avoi

possible mistakes in their implementation. The type of training or education
depends on the task analysis results completed in specific jobs, and
therefore it is divided into tasks, the employees are educated to complete
each of the tasks.

2. Task analys. This analysis is performed in order to enable the employees
to acquire the skills necessary for successful task completion. It examines a
job in details in order to establish the necessary skills. The basic source of
offering useful information in thisegment of the analysis is certainly job
description as well as its detailed specification.

3. Performance analysis. This analysis checks the results and establishes
whether they can be improved through training or any other means (e. g.
employee relocatiorota new job).

Training planning process involves several stages. They are training need
identification, training requirements definition, training planning and
programming i educational content, methods, techniques, instructors,
conveniences and locatiancluded, as well as trainingnplementation and
evaluatonl Lami  ovi i & Vujil, 2007).

Some of the following methods can determine whether there are some
deficiencies in the work or whether trainiisgnecessatry:

- Performance is checked by a supervisor, colleague or employee

- Employee absence, accidents at work, personnel complaints, damaged

goods, customer complaints, product quality, etc

- Work knowledge check, skills, presence

- Attitude evaluation

- Individual diarieskept by an employee on daily basis

- Case studies

After establishing the type ofraining to be conducted, it is necessary to
establish measurable and specific education goals. The instrutor, that is, the
person conducting the training should certainlypbesonnel education oriented.

2.2. Company training and education programme systems

There are three types of programmes necessary for every company in order to
survive in the market. They are basic, innovative and the programmes adjusted
to the current needs. The basic training and education programmes include
overall knowledge necessdiyr taking over work, that is, managing role. These
basic programmes are intended primarily for potential leaders (managers). The
innovative programmes contain extended knowledge and innovations in certain
fields of work or management included in the bgsisgramme. The training
programmes adjusted to the current needs (ad hoc programs) represent a set of
specific knowledge in the field related to and influencing quality, management
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or successful work in the stated period. In addition to this type of godca
there are others, such as: conferences, consulting services, research reports and
other types (Vuksanovil, 2011).

When new personnel introduction and employment is in question, following the
choice of candidates, manager's testo direct and ediate them for their jobs.

It implies that new employees receive basic information necessary for doing
their business in a satisfactory manner, according to the organisation regulations
and goals. The aforementioned task is performed by the employert &nd i
exactly a form of new employees socialisation process. The aim of this
uninterrupted process is to instil attitudes, standards, values and patterns to new
employees, the ones expected by the organisation as well as the 'old' employees
in future mutuabusiness. The directing programmes start with an informal and
short introduction into business, and it continues through the formal
programmes. In both cases the new employee receives job specification in the
form of manual with detailed explanations reffey to the working hours,
performance analysis, payments, vacations as well as a short guide through
company facilities. In addition to all these items, it also contains the items
related to everyday tasks at certain jobs, personnel policy, compangdsjsin
safety measures and regulations, as well as company organisation. Successful
direction towards specific goals, such as feeling welcome, understanding the
organisation the new employees have joined, as well as the introduction to the
key factorsi organisation policy and procedure. On the basis of the directions,
the employee understands how to work, behave and all of that according to the
organisation.

2.3. Trainig techniques and methods, and the approaches to training

It is necessary to apply certatraining techniques and methods in order to
achieve the set goals after establishing the need for training and defining the type
of training Some of the method examples and techniques are as follow:

1. Onthejob training. There are several types oftbejob training, such as
giving instructionsby the employer (supervisor) or an experienced worker
showing how to do the job. Another example of such training could be to
put a worker in charge of a job, so as to gain experience or work rotation.

2. Off-the-job training. Offthejob trainings involve all trainings conducted
out of the job (organisation). They are trainings in special training
institutions (centers), sometimes trainings in other organisations.

3. Combined trainings. Combined training & personnel training process
where a part of the training is conducted within the organisation, and the
other outside the organisation. Training distribution can be performed
according to the type of activity or job as the training subject, or training
duration.

4. Nonformal learning. This training type has proved to be very successful
according to numerous conducted surveys. Also, some of the research
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shows that as much as 80 percent of the respondents acquire knowledge
much better through nefiormal training, performing tasks on the job with
colleagues, than in formal trainings.

Personnel training belongs to a very important part of the work in human
resource department. Not only that training is necessary in order to complete
business effectiveland efficiently, but it is also an opportunity for a company

to adjust to the environment changes through the personnel training according to
the market, service user and organisation requirements. As it has already been
pointed out, the training helps thothe individuals and organisations to reach
their maximum potential, tackle the challenges and achieve specific goals
(Wilson, 2007).

Training methods are versatile, aiey are applied depending on the activity of
the organisation, as well as the tpoaet by the training. Likewise, training
methods and techniques distribution can be classified in several ways. According
to another classification, the most common methods are:

1. Onthejob training (OJT). It implies a traditional and very popular type o
training consisting of the tasks for the employee performed under the
leadership of an experienced person employed on the same job.

2. Job replacement (rotation) consists of planned and time limited
replacement of the employee on the training from onedthanjob related
to his job performance.

3. Mentoring and 'apprentice’ training represents a very old technique of an
apprentice training where individuals are trained on the job with an
experienced expert's help. This is the way to link thehetob training
with theschool training. The candidate is enabled to learn from and look up
to an exceptionally able and experienced colleague and expert.

4. The goal of simulation is to train a future worker in the conditions identical
to those in his job, but theyrea created in some other place using the
identical nevertheless mostly improvised equipment. Only when a
candidate has fully mastered the operation mode and conditions as well as
equipment, does he start completing the real tasks. This training method is
especially used in the conditions distinguished by very sensitive,
complicated to use and expensive equipment. A typical example of
'simulation’ is a flight simulator in pilot training.

5. Lectures are a classic type of training future candidates fds, aja they
are a component in almost all training types. This training type consists in
the experts, within or outside the organisation itself, giving lectures on
necessary knowledge and skill acquisition in combination with practical
examples. The orgasation of such lectures often involves universities and
institutes with their programs and lecturers. This type of training is most
frequently supplemented by the appropriate books or manuals on the
subject.
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6. Technologybased methods. There is an incregsinumber of the
companies using training methods based on technology. The advantage of
these methods is that they are cheaper, accessible and contain a large range
of information. About a decade ago, the Hestwn training methods of
this type were: CDsDVDs, computers, video cassettes, audio cassettes,
distance learning, video conferencing, teleconferencing, satellite and cable
TV, internetbased training, learning portaldla g i | , 2010) . Al
of these methods are outdated, they are still matdaimng types.

A lot of similarities can be noticed between these two classifications, but certain
differences as well. The traditional approach to training can be related to the
developed industrial production and traditional organisations. @pgoach
shows that the basic goal of training is the transfer of necessary expert
knowledge or the practice of motor skills in order to increase efficiency (fast,
accurate and safe work). Nowadays, this approach is still applicable in
organisations withlsrt production cycles, as well as in routine business beyond
production. This training includes classical teaching in combination with
practical work and elementary training. The ftewel method is widespread in
training for quality. The traditional fatlevel training model includes:

Preparation: what level of knowledge is acquired, what are the goals,
participant motivation.

Demonstration: a display of certain work stages by the teacher,
comprehension of the participant, task (problem) approach.

Perfomance: work assignment imitation until satisfactory performance is
achieved.

Compl eti on: independence rehearsal
help.

The fact that we can state as a lack of the traditional approach to training is
surely underdexoped training related to more complex jobs in production
which require planning, communication, organisation, education for changes and
development. It is treated as a cost factor bnaigs neither benefit nor harm.

The changes in technology and ecomostructure caused the companies to
invest much more in personnel training in ordersucceed in meeting more
complex customer requirements, and of course, so as the competition cannot
push them out of the market. Due to the turbulent changes, in teghradavell

as structure, even up to 40 percent of knowledge has become obsolete every
year, over 10 percent of jobs have been shut down, and only a small number of
new jobs openedlhese are the factors that caused the traditional approach to
adjust to thechanges. The modern concepts offer the answers to the business
organisation requirements related to the level of expertise update. Thus, for
example, according to the researcivbp j novi I and Vukot il
researched companies had organised personnel training in new program and
equipment usage, 73% with the help of specialised companies and 27% of the
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companies worked on their own. Modern concepts have a goal of skill
development- work skills, solving problem skills, skills for accepting
responsibility and cooperation for personnel. Also, this type of concept is
necessary for organisations introducing quality system, the ones that want to
provide the synergy in engagithe employees and organisational units, training
management for personnel motivation and engagement in order to achieve
common goals of the organisation, and as such qualified by the connections
betweernindividuals and the organisation.

Modern economy eimands weltrained, adaptablevork force, and thus the

education and improvement of the employees as well as managers represent an
inseparable part of every successful development policy. The investment into
personnel education should not be treated asnauption type, but a type of
investment into extended reproduction because personnel planning and its
education is the key issue in everysoclety uk ot i | & Vojnovil, 2

Organisations provide trainirfgr personnel ability increase in problem sajuti

and recognition of the need to adjust to rapid changes characteristic for a job. In
general, the decisions referring to the trainingho participates, what will be

learned and how are made by the organisation rather than an individual the
training s organised for. The goals of the training are miysguently
organisational (for example, increased performances and efficiency) rather than
personal goals of trained stafthis distinction between education and training is

evident in the entire profeéssalliterature( Mi 1 oj evi I & Mil ojevil

2.4. Manager training

In addition to personnel training in practice, a lot of attention is paid to manager
improvement. The aim of these programmes is to improve managers' business
results through the acquisition of new knowledge and skills. Conditions for
organisation resultsmprovement as a whole are also created through the
creation of the managers prepared to respond to the challenges in a changing
environment. The main ways of knowledge and skill acquisition necessary for a
successful manager are: 1) formal developmengrarame and 2) othejob
developmenf Vuksanovi i, 2011, 226) .

Manager improvement programmes can be organised within the company itself
(training, courses, work rotations, professiopgigrammes), but there are also
university programs such as MBA in nzgement. The bekhown methods in
manager training othejob are learning at work and dhejob rotation. The
training methods typical mainly for managers are: case study method and
management games. In case study method, the manager analyses anahsolves
interesting problem in the company, discussing his solutions and decisions with
other managers in the training. Management games are very interesting and
modern, where groups of managers (five per group) compete with each other in
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simulated market coitibns. Thus, each group decides on expanding into new
market, type of product and service, product advertising, funds necessary for all
these activities, unaware of the other

Knowledge necessary for managers in variougelte also imply different
knowledge and skills. The type of knowledge necessary for managers in higher
levels of hierarchy is less needed for operation managers and managers in
medium levels, and vice versa. Thus, for example, opposite to the team of
specialists he manages, the manager does not need to be a specialist. He should
have some knowledge in all areas tfeople he manages operate in, so that he
should have universal knowledge compared to his team.

Top management needs technical knowledge the least, but they mostly need
conceptual skills. Human dimension, conceptual skills and less technical
knowledge in comparison with operation management are the characteristics of
the necessary skills at the medidevel of management. Technical knowledge
are most needed faperation managers (Figure 1) because their field includes
operational activities mainly based on the specific knowledge in technical areas
(St oi ktplk2618)i |

Figure 1. Operation management and necessary skills

Technical
Skills
Operational
Management ‘

Source: adapted frofin Stoner & Freeman (1989)

Nowadays, organisation structures prevailthe companies where the main
characteristics are information technologies usage, independence among
individual units hat can possibly be dislocated in space, frequently- non
hierarchical structure, and the only certain thing is that all the units act according
to the same goal. These organisations have a net or neuron structure. Every unit
is connected to all units. Phygal distance is practically neexistant due to the
internet development and multimedia conferences making business easier and
reducing necessary time and labor costs. Information system application leads to
improvement in: profit, increased income, marlgtare, quality and other
business performance increase. In addition to all that, an adaptive subsystem is
necessary, with the aim of eliminating unpredictable mistakes. Business
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information system multidimensionality and its harmony with increasingly
conplex business system is necessary for maintaining, and possibly, accelerating
the progress and exploitation of the pr
2018).

3. RESEARCH

3.1. Methodological framework of the research

The research was conducted with the aim of determining the compatibility
degree between training and development of the employees, manifested through
various modalities of employeesd readin
traits, needs for develommt, as well as the development goals of the
organisation. Personnel training and development are very important from the
business success aspect. Above all, they depend on the organisation
characteristics related to business success and the type obkatigemiPersonnel
development and training depend on social and psychological characteristics of
the employees, as well as demograpfifis paper describes the research
conducted on the influence of the personnel training in software application
usage.

Research participants knowledge was evaluated through a test before software
package application. 86 respondents took part in the research. After the software
training, the respondentsdé knowledge w:
results before and &ift the training were compared, and the following results

were gathered. Progress is determined as a difference in the number of points the
respondent scored in the test before and after the training. This fact has already
proved the necessity of the perraantraining, as well as its significance.

The research questions are:
1. Does the training conducted through software application improve
personnel knowledge?
2. What test results in knowledge evaluation after the training did the
respondents scomepending on: the level of education, work experience
and age?

Analysis of the result®f the software training impact study was performed

using descriptive and comparative statistics of the SPSS software package.
Crossgroup comparison of numerical featé s was per fortesed by ¢
or analysis of variance (ANOVA) depending on the number of groups
compared. The correlation between the variables observed was examined by the
Pearson correlation test. A difference or association was considereticatbtis

significant if the probability was p<0.05, and highly statistically significant if

p<0.01.
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3.2. Research result analysis

1. Respondent distribution according to gender. There were more men in the
research (55%), while there were less women (45%).

2. Respondent distribution according to age. The distribution of respondents
according to age showed that most of the staff was between 30 and 40 (74%).
There was much less younger staff under 30 (21%). The least of the staff was
over 40 (5%).

3. Respondnt distribution according to the level of education. The distribution
according to the education level showed that most of the staff had secondary
education degrees (51%). Less respondents had university degrees (24%), and
18% with lower education degreeBhe least of the respondents had higher
education degrees (7%).

4. Respondent distribution according to work experience. The distribution of the
respondents according to work experience length showed that there were 16%
with experience under 5 yeatdost of the respondents had 5 to 10 years of
work experience (56%). There were 23% of the respondents with 10 to 15
years of experience, and 5% with 15 to 20 years experience.

5. The comparison in test knowledge before and after the training in software
packages. The test of the respondents before and after the software package
training showed there was highly statistically significant progress in the test
after the training. The average success in the test expressed in the number of
points was 59.76 beferthe training, and 73.18 after the training (Table 1). T
test for the linked samples showed the difference to be highly statistically
significant because statistical probability we.0001.

6. Comparison of success in the test after the training impgrof respondents
distributed according to education level. The test after the training in software
packages showed that the groups with secondary, higher and university degrees
had statistically significantly better result than the group with elementary
education (87.33 and 95.83 and 100 points compared to 60.29), as we can see
in table 2. Statistical variance analysis test (ANOVA) along with LSD post hoc
test showed that the difference is statistically significant because statistical
probability was p=@O001.

Table 1.Comparing knowledge values in the test before and after the software
packages training

Groups of respondents Test results
(medium value N st
Before the training 59.76 N 23.41
After the training 73.18 N 23.48
Statisticalsignificance (p) 0.0001
Source: the authorso6 cal cul
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Table 2.Comparing success in the test after the training according to the
respondent groups distributed according to education levels

Respondents according to Test results afterthe training
education levels (medium value N g
Elementary 60. 29N2. 92
Secondary 87.33N0. 96
Higher 95. 83N1. 54
University 100NO
Statistical significance (p) 0.0001
Source: the authorso6é cal cul
7. Comparison of success in the test after the traiagugrding to the groups of
respondents distributed according to work experience (Table 3). Respondent
testing after the software packages training showed that the groups-#fth 5
years of experience, 415 years, 120 years had statistically significantbetter
results compared to the group with under 5 years of work experience (89.28 and
99.54 and 100 points). Variance analysis statistical test (ANOVA) along with
LSD post hoc test showed the difference to be statistically highly significant
because thstatistical probability was p=0.0001.
Table 3.Comparison of success in the test after the training in respondent
groups distributed according to the work experience length
Respondents according to work Results in the test after thetraining
experience length (medium value N ¢
Under 5 years 62. 05N2. 84
5 to 10 years 89.28N1.15
10 to 15 years 99.54N0. 45
15 to 20 years 100NO
Statistical significance (p) 0.0001
Source: the authorso6é cal cul

8. Comparison oprogress achieved in the training according to education level.

The research of

A

respondent so

progress

with university education achieved the least progress compared to the
respondents with elementary, secondarylaiger education (6.25 compared to
14.62 and 14 and 15.83). Variance analysis statistical test (ANOVA) with LSD
post hoc test showed that the difference is statistically highly significant because
the statistical probability was p=0.003 (Table 4).
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Table 4. Comparison of the progress achieved by training by education level

Respondents by education level Progress in test after training
(medium valueN s
Elementary 14.62N1. 12
Secondary 14N1
Higher 15.83N2.01
University 6. 25N1.009
Statistical significance (p) 0.003
The source: the authorsd

cal

9. Comparison of progress achieved by training by experience length (Table 5).
The progress after the training showed that the group of respondents with under
5 years of experiencand 510 years of experience achieved highly statistically
significant progress compared to the groups witHl3GQ/ears of experience as
well as 1520 years (14.73 and 13.93 points compared to 19 and 2.5 points).
Variance analysis statistical test (ANOV®jth LSD post hoc test showed that

the difference is statistically highly significant because the statistical probability

was p=0.004.

Table 5.Comparison of progress achieved by the training by years of

experience

Respondents by years of work Progress in test after training

experience (medium valueN s

Under 5 years 14. 73N1.05

5 to 10 years 13.93N1.19

10 to 15 years 10. 0N1. 35

15 to 20 years 2.5N1. 44
Statistical significance (p) 0.004

Source: the authorsé calcul

10. The connection between the age and the success in the test. The research of

cu

at

the connection between the age and the success in the test showed that there was
a highly statistically significant negative correlation, that is, the number of points
in the est decreased with age (Table 6 and Figure 2). The connection was

examined by the Pear sonmr@®g84waue.r el ati on
Table 6. The connection between the age and test success
Test The connection between age and test
success
Correlation coefficient (r) -0.784
Statistical significance (p) 0.001
Source: the authorsé calcul
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Figure 2. Number of points distribution according to age
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1. the research showed that the softwamaning application improved

knowledge

2. the respondents with higher and university education had the best results

in the knowledge evaluation test after the training
3. in addition to that, the respondents with longer work experience had the

best results

4. on the other hand, the respondents with lower education level, with the
least experience made the greatest progress, justifying the software
usage in the training of these groups

5.  younger population had cosiderably better results in the test because

they wse software packages more easily.

Thus, we can consider the research conducted has provided the answers to the
guestions.

researcher sbo

CONCLUSION

The intensive and turbulent business environment require continuous changes
and adjustments in the business system. The most reliable source of permanent

competitive advantage is knowledge in the conditions of uncertainty and risk in
high degrees in busess processes. Everyday practice proves that modern
companies have trained people in all levels. The role of the training is not to

provide gener al

educati

on

’

or

t each

necessary for the company jo$erefore, traiing is an adjustmergrocess of

the employees to the conditions of modern business. It is a process that enables
the employees to meet the market changes and customer requirements

successfully. Educated people have access to vital information, theytanders

the problems and they are ready to take active part in their solution.
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In order to preserve the acquired positions and increase competitive advantage,
an organisation should be capable of creating new knowledge, not only to rely
on the exploitatiorof the existing one. In this context, continuous education and
employee development have an important role in the performance development.
Training refers to the plans in company endeavours to facilitate mastering the
job related skills for the employeeghese skills include knowledge, skills or
behavior as the key for effective business completion. Formerly, training meant
solely focusing the employees' learning on mastering the skills necessary for the
job, and now it is expanding to create and sharaviedge, in order to create
intellectual capital. Hence, in addition to the basic skills closely related to doing
business, there are also extended skills of technology usage, information
exchange among the employees, customer and business comprehension.

The purpose of training is that the employees acquire knowledge, skills and
behaviour highlighted in training programmes, applying them in everyday
activities. It has been confirmed recently that training should contain more than
just basic skills developmgin orderto gain competitive advantage. addition

to training, attention is also paid to manager improvement in practice. The main
methods of knowledge and skills acquisition necessary to become a successful
manager are: 1) formal development program and Zhejob development.
Technical skis are the least important for top managers, but they are the most
important for operation managers. Conceptual skills are of no significance for
operation managers.

Training achieves, primarily, market competitiveness, because organisations
invest inemployee education. Therefore, the employees are more motivated to
show and prove their own knowledge, resulting in more profit and company
identification in the market. To put it briefly, we can reach the conclusion that
the training process is performeuith the result of effective acquisition of
knowledge and experiences in future business.

REFERENCES

Bogi IMaViiiki I, Bluman( ReSo0r&e) Managemeriaculty of
Economics in Belgrade, Belgrade.
Byars, L., & Rue, L. (2007 Human ResourcklanagementivicGraw-Hill, New

York.
Lamilovili, S., &Ba¥icsjfiHiman Resourfeh@gbntept. Th e
TE[(ON, Belgrade. ) )
Duki |, D. , Milivojevil, T. , & Vukotil,

criteria of entrepreneurs and managers in smaaldl mediunrsized
enterprises. May Conference on Strategic Manageinéfiadovo, 30th
Mayi 1st June 2010, Proceedings, 231

nuri ca, N. , & nurica, M. (2009) . Hu man
OrganisationsBusiness Schoal, 8893.

136



Katz, L., R. (197X Skills of an effective administratoHarvard Business
Review52(5), 96102.

Maier, N. (1965)Psychology in IndustryHoughton Mifflin Co, Boston.

Magil, Blanade@entSifgidunum University, Belgrade.

Milojevil, ZzZ., & Qualty injprewvernent, andGlrainifig2 0 1 3) .
Process Sustainability in CNC Technologies Method. 40th National
Conference on Quality, FQ 2013, A28G03.

Popivoda, T. (2000). Personnel Training for Qualitthe School of Quality.

Quality, 9-10/2000.

Savovil, S. (2006). Training and Pers
Competitive Advantage AccomplishmeBiconomic Horizon8(1-2), 49
58.

Stevanovil, z., & Lojil, R. (2011). Em
Vojno delg 38G-396. ) )

Stoiljkdwiilj,andMvi |, D. , & Safisfgctioro and | B.

Motivation Management in Health Institutiongonograph, the Institute
for Economics of Agriculture, Belgrade.

Stoner, J., & Freeman, E. (198@anagementPrentice Hall, NewYersey.

Urogevidnuji,l ,Stb., & KaTrentlsaigg elwmanh , D.
Resource Managementechnical Faculty in Bor, University of
Belgrade, Bor.

Vojnovil, B., & Vukotil, S. (2018). 1Int
as Company Development Driver. International 8iifie& Professional
Conference MEFkon 2018, Innovation as an Initiator of the Development,
Thematic Proceedings, Faculty for Applied Management, Economy and
Finances, Belgrade"6December, 24268.

Vukotil, S., & VojnoviltanceBofStrétjieRl#hy . The
in the Development of Tourism. Thematic Proceedings It 1
International Scientific Conference Tourism in Function of development
of the Republic of Serbi@™®i 4t h June, VrrAPBdal ka Banj a

Vukoti i, S., té&AN.i(2013). Clustérs as a Rart ofdnpevement
Function of Serbian Economy Real Sector Competitiven&ssiteatru
Economig 15(33), February, pp. 2245.

VukotibykidS.,, &D. (2010). Comparative Ap
Management in Large and Small EnterprisEsonomic Perspectives,

15(2), 295309.

Vukot i I, HSnan Relrd@ ManageménBasic Perspectivednion
University, Faculty of Entrepreneurial Bussss, Belgrade.

Vuksanovi | Orgavisationg Behavioutlovan, Belgrade.

Wilson, C. (2007).Best practice in performance coaching: A handbook for
leaders, coaches, HR professionals and organizatioosks.google.com.

137



ANALYSIS OF MOTIVATION ALATTITUDES OF
EMPLOYEES IN PUBLIC COMPANIES

Sneglamiki [Jel ena Vapa Tankosi i

!BelgradeBusiness Academy for Applied Studies,
Kraljice Marije br. 73, Beograd, Republika Srbija,
snezana.lekic@bpa.eds.r
2UniversityBusiness Academy in Novi Sad, Faculty of Economics
and Engineering Management in Novi S,
Republika Srbijajvapa@fimek.edu.rs

Abstract: Employees with their knowledge, abilities and capabilities
represent the most important asset of an organization. Therefore, it is
up to the managers to build a system of motivation and rewards that
will encourage them to do their best work and thus dauitito the
achievement of organizational goals, which increases their
commitment to the organization. The aim of this paper is to analyze
the motivational attitudes of employees in public companies. The
survey was conducted in 2017 on the territory of Republic of
Serbia. The statistical software package SPSS was used for data
analysis. The research hypotheses were tested by appropriate
statistical analysis methods that include panametric analysis
techniques and multivariate analysis techniques. rékalts of the
survey are statisticallgignificant so we have arguments to conclude
that sociedemographic factors act as predictors of motivational
attitudes of employees in public companies. This paper contributes to
the scientific literature and yed original results regarding the
motivational attitudes of employees in order to increase the success
of the organization itself.

Keywords: public enterprises, human resources, job satisfaction,
reward system, motivation, loyalty
JEL: {12, C10, L32, J28

1. INTRODUCTION

Economies of Western Balkans countries, on the pathway to European
integration shall depend on enhancing their efficiency and performances in
industry, service and knetvow. Modernizing production and raising efficiency
and competitiveness, aaerating structural changes toward knowledge based
services, are the major generators of value added, exports and new jobs (Vapa
T a n k etsli, 4013). The results of authors' research on the effects of the use
of EU funds in Central European (CEE) countries and the correlation between
Happy planet index (HPI) and wellbeing indicator with absorption of EU funds
prove the hypothesis that fund® dringing wellbeing in terms of satisfaction of
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CEE citizen (Kranjacet al, 2017). One of the key success factors for both
private and public companies is the satisfaction of their employees, who, through
their knowledge, abilities and capabilities, cdnite to the achievement of
organizational goals. Public enterprises are enterprises founded by States and
carrying out activities of general interest. Pursuant to Article 4 of the Law on
Public Enterprises (Official Gazette of the RS, 15/2016) the goéls
establishment and operation of public enterprises are: ensuring the permanent
performance of activities of general interest and regular satisfaction of the needs
of users of products and services; development and promotion of activities of
general integst; ensuring the technical and technological and economic unity of
the system and the harmonization of its development; gaining profit; and
pursuing another statutory interest. The overall behavior of each individual is
conditioned by their motives (negdbat give them strength and determine the
goals of their act iEmployegs need eoke ddeqdatelfr i |
motivated in order to perform their business more efficiently. Motivation is
defined as a set of factors that drive and direct peapteencourage them to
reach a specific goal (Williams, 2011). Motivation can be said to be a governing
process that influences people's behavior based on knowing what triggers a
particular human behavior. Managers should play a major role in motivating
emgdoyees to get them to their maximum, using the motivational means
provided by the organization (Armstrong & Tayler, 2014). It is up to the
managers, through an adequate way of motivation and reward, to encourage
employees to achieve organizational goalss lalso up to them to build good
employee relationships, a sense of belonging, and a respectful attitude for all
employees, as they stimulate innovation, strengthen initiative and enable
successful performance ofMiyari RodRy.a $ k s
Innovation is a process that connects new ideas with new processes and products
(Aboelmaged, 2012) and requires organizations to go beyond learning from
repetition, defect correction and the desire to reduce process variation. Because
employees arerucial to the success of modern organizations, it follows that the
basic task facing organizations is to strive and do everything in their power to
attract and retain the best people. Specifically, organizations need to determine
what kind of employeedey want and need for new business conditions. They
need to know how they attract employees to work for them, how to keep them
loyal.

The results of the survey of the members of the EU Public Administration
Network (EUPAN) of representatives of public ddistration institutions of all

EU members, the European Commission as well as of Norway, Switzerland and
Serbia (members with observer status) on performance appraisal of civil servants
working in central public administration point out that since 200&reiasing
professionalization, standardization of performance appraisals across departments
and performance appraisal pr dheesulss have
in Serbia show that for employees in public companies, monetary stimulation
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and the mount of earnings are indispensable factors of motivation, which is also
shown by theresults of the research on organizational commitment of )
empl oyees I n commer cidlanbasnikls, (2&Xk8) ,
employees feel the security in the bank theykvim and feel they will be

rewarded for the good results of their work, that is, for the achieved results.

The finding that remuneration significantly effects job satisfaction has been

also confirmed by Lindgren and Paulsson (2008), Taylor (2013), Vestlab

(2014) and Naji (2014).

INnt he research of dankossi LéRON9andt Wap:e
teamwork of public employees was investigated. Team synergy is a sense of
belonging shared by team members. Associate's skills describaerteabers'
training, job competency and flexibility within job descriptions. Innovation
involves finding ways to improve productivity and ways of performing work.
Quality measures the level of familiarity with customer needs and standards of
monitoring theirsatisfaction. The results showed that the public employees rated
synergy with the highest average grade, followed by quality and innovation, and
then the associate skills. The correlation between individual teamwork
parameters was statistically signifitaiThere are minimal differences in the
assessment of individual parameters of teamwork between men and women.
Assessment of teamwork parameters varies with age. Respondents over 55 have
considered the team synergy to be the most important factor in teknfag

well as respondents under 35), while respondents arB53$ears rated
associate's skills with the highest score. Employees with the highest level of
education have opted for quality, while among the respondents with the lowest
level of education th synergy is the most important parameter of teamwork.
Linking individual parameters of teamwork to number of years spent in
organization shows that respondents with up to five years of seniority evaluate
as the most important the innovatior1® years ofsynergy, 1620 skills, and

over 20 years of quality). All this confirms that seeiconomic characteristics
have a positive effect on synergy, skills, innovation and quality.

Based on the conducted analysis of job satisfaction, the authorsTVapak o s i |
and Lekil (2018) show that employees jo
to overall job satisfaction. The results indicate that the employees satisfaction

with the incentive rewards policy and additional education opportunities is rated
asthelowest n overall job satisfaction. The s
et al., 2019) on job satisfaction in public sector in Belgrade region in two
independent time periods (in 2017 and 2010) was to analyze whether the salary,
cooperation with closest agsates, and possibility of promotion, remuneration

policy, cooperation and good relationships with superiors and nature of the job

are directly and positively associated with total job satisfaction. In the last seven

years, the increase in job satisfantio regard to satisfaction with salaries, the
promotion on a hierarchical scale, remuneration policy and the nature of the job,
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has been observed. On the other hand,
satisfaction with cooperation with their closestoasates or cooperation and
relations with superiors has not been improved.

The aim of this paper is to identify the motivational factors of employees in
public companies and to determine whether they are related to- socio
demographic factors such as gendage, number of years spent in an
organization and level of education. In the next section we discuss revealed
relations between the motivational and seddanographic factors in order to
reach relevant conclusions.

2. METHODOLOGICAL FRAMEWORK

The survey hasnvolved 508 respondents employed by public companies in
Belgrade and was performed in the year 2017. Data collection was done by an
anonymous survey. The first part of the survey includes the-deamgraphic
factors: gender, years of age, years of wexkerience and educational level.
The motivation of the employees of the companies that were the subject of the
research was tested using nine motivational factors: the amount of earnings
(M1); good relations with the manager (M2); greater autonomy irk vaod
decision making (M3); better awareness of future company business (M4);
professional development opportunities (M5); additional education (M6);
incentive reward system (M7); going on paid vacation (M8); the possibility of
resolving the housing iss(#9).

Due to the specificity of the issue of motivation of employees in public
companies, the first hypothesis from the research is to investigate whether there
is a significant relationship between motivational attitudes -f#®) with
gender, age, years work experience and level of professional qualification of
employees. The cliquared test was used to test the interdependence of the
variables. More specifically, with this test we wanted to answer the question of
whether the characteristics are indegent of each othelDepending on the
number of characteristics, two factors e¥is2 or rxk, wherer = 2, k = 2,and

r represents the number of rows while representing the number of columns,

contingency tables. According to the authors of Woolson and Clarke (2082), t

null hypothesis of this test assumes that there is no dependence between the
characteristics observed by two factors, whereas by working or alternative
hypothesis it is assumed that there is dependence. The expected and obtained
values determine the testatisticy?:

B 1)
whereog, represents the obtained values, wiileepresents the expected values.

This value is compared to the val;tié-.:,,_ﬂ,:k_l} which is found in the tableg’
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, U r epr es e nthreshold and {r g r)i(¥ — 1§ rumbereof degrees

of freedom.
As stated by tWarkovhior asn®adawiili (20
Contingency Coefficient, which is calculated based on the realized value of
statitesti cs 6

6 — 2)

shows the strength of the relationshipwetn the (categories) of the observed
variables and takes values in the range from 0 to 1, with a larger number
indicating a stronger dependence of the two variables. The Phi coefficient is
most commonly used to measure the correlation forrowmo and twecolumn
contingency tables. Cramer's V effect size is calculated for tables largexihan

. V coefficient is calculated for tables of format larger tean

w

.S

3)

where y* test statistic is obtained by (1), n is the total number and
(r — 1)(k — 1) number ofdegrees of freedom. The interpretation of the values
is presented in Table 1.

Table 1. Interpretation of the value of the Kramer effect of interest

(r7 1) KT 1) low significance medium significance high significance
1 0.10 0.30 0.50
2 0.07 0.21 0.35
3 0.06 0.17 0.29
4 0.05 0.15 0.25
5 0.04 0.13 0.22

T number of degrees of freedom
Source: Haeroung (2017)

The second hypothesis argues that sociodemographic factors have an influence
on motivational attitudes regarding direct material incentivesi W8j. This

study will use regression analysis of the influence of two or more explanatory
variables on the depeent variable. With this regression, we want to determine
how many percentages of variability of the dependent variable are explained by
a given set of independent variables, and the relative contribution of each
independent variable included in the regm@ssanalysis. Multidimensional
logistic regression is a statistical method that examines the influence of multiple
independent f act
2010). The equation of the multidimensional logistic regressiodel is defined

by:
ae—

f

Fod T o E

or s on

(A

a

singleeal,depend

(4)
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where the independent factors ate the regression coefficients gteandp the

probability that the event has occurred. In this case, the dependent factor is
binary so we shall use binary logisitc regression. The statistical package SPSS
(Statistical package for Social Sciences) was used to analyze the data of this
study.Inallst ati sti cal

test s,

3. RESULTS AND DISCUSSION

The r es p o ndémographidchaasteristios are presented in Table 2.

the significanc

v O b I. &tructure of the sample according sedemographic characteristics

2017.
Frequency Percentage
Male 217 42.7
Sex Female 291 57.3
Total 508 100.0
Up to 35 189 37.2
35155 258 50.8
Over 55 61 12.0
Age group Total 508 100.0
Average value: 40.70
Std. Dev = 6.08
Coeff. Var =14.95%
D 182 35.8
C 92 18.1
Education* B 195 38.4
A 39 7.7
Total 508 100.0
Less than 5 117 23.0
6i 15 221 43.5
16/ 20 63 12.4
The number of years spen| Over 20 107 211
in the organization Total 508 100.0
Average value: 12.6
Std. Dev =5.49
Coeff. Var = 45.22%

* A. post graduate qualification, B. college diploma, C. higher educational diploma,

D. high school diploma

Source: Authors own research

Descriptive statistics show that 57.3% of female and 42.7% of male respondents
participated in the 2017 survey. Theerage age of the respondents is 40.70
years. The highest number of respondents (38.4%) has a university degree. Each
respondent spent an average of 12.6 years in their organization. The results of
descriptive statistics in relation to motivational fast@re given in Table 3.
Descriptive statistics of all motivational are presented by the percentage
according to the total number of respondents who chose the appropriate answer
to the motivational claim: (4) yes; (3) moderately; (2) slightly; (1) no.
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Table 3.Descriptive statistics of motivational attitudes

Frequency | Percentage
Yes 123 24.2
[1 Do your earnings Mpderately 225 44.3
berformance’) Slightly 84 16.5
’ No 76 15
Total 508 100
Yes 97 19.1
[ 2. Does a better reMpderater el e
manager influence your job performancs Sl ol Ll
No 92 18.1
Total 508 100
Yes 179 35.2
[ 3. Does a great er al Moderately 132 26
decision making influence your job Slightly 93 18.3
performance? No 104 20.5
Total 508 100
Yes 152 29.9
[ 4. Does infor mat i on| Moderately 155 30.5
business plans influence your job Slightly 93 18.3
performance? No 108 21.3
Total 508 100
Yes 143 28.1
I 5. Do professional Moderately 165 325
opportunities influence your job Slightly 92 18.1
performance? No 108 21.3
Total 508 100
Yes 175 34.4
{ 6. Does t he possi bi| Moderately 132 26
foreign language, work on a computer, | Slightly 92 18.1
influence your job performance? No 109 215
Total 508 100
. Yes 471 92.7

7. D mo n r in
g perforrr?ance’?0 erary ¢ 9 no 37 7.3
Total 508 100
I 8. Does the possibiYes Sl 28
vacation influence your joperformance? No 201 <0
Total 508 100
[ 9. Does the possibiYes 275 54.1
issues influence your job performance? No 233 45.9
Total 508 100

Source: Authors own research

From the descriptive analysis of the motivation attitudes for the question M1. Do
your earnings influence your job performance? the majority of respondents (68.5%)
answered that it has a strong and moderate influence. When asked by M2. Does a
better relatinship with your manager influence your job performance? the majority

of respondents (62.4%) answered that it has a strong and moderate influence. When
asked by M3. Does a greater autonomy in your work and decision making influence
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your job performance? ¢éhmajority of respondents answered that it has a strong and
moderate influence (61.2%). When asked M4. Does information on companies
future business plans influence your job performance? the majority of the
respondents answered that it is has a strongraigrate influence (60.4%). When
asked M5. Do professional development opportunities influence your job
performance? the majority of the respondents answered that it is has a strong and
moderate influence (60.6%). When asked M6. Does the possibility toreacq
(improve) a foreign language, work on a computer, influence your job performance?
the majority of the respondents answered that is has a strong and moderate influence
(60.4%). When asked M7. Do monetary incentives influence your job performance?
the majority of respondents answered yes (92.7%). When asked M8. Does the
possibility of going on a paid vacation influence your job performance? the majority
of respondents answered yes (59.3%). When asked M9. Does the possibility of
solving housing issues ioknce your job performance? the majority respondents
answered yes (54.1%).

3.1. Independence of socilemographic characteristics and
motivational attitudes

Below, we shall present the results obtained using the Chi square test to examine
whether there is statistically significant difference between sociodemographic
characteristics and motivation. The starting hypothesis is that there is dependence

of each socialemographic factor (gender, age, education and number of years

spent in the organization) Witeach motivational attitudéVe analyze at the
relationship of respondentsé motivation
following motivational attitudes: Does a greater autonomy in your work and
decision making influence your job performance? Ddeformation on
companyobés future business plans infl uen
incentives influence your job performance? Does the possibility of solving
housing issues influence your job performance? have a value of p>0.05, so it can

be conalided that there is no statistically significant association. If we look at
employee motivation with socidemographic characteristics, we conclude that

gender is statistically significant thus related to the following motivational

factors: earnings, betterelationship with your manager, professional
development opportunities, possibility to acquire (improve) a foreign language,

work on a computer, and possibility of going on a paid vacatind the

hypothesis of the independence of the gender and theatiotial attitudes has

been partially confirmed.
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Table 4. CROSSTABBE Gender* motivation

GENDER
YES | MODERATELY| SLIGHTLY | NO p Cramer's V**

M1 Do your earnings influence your job performance?
M 16.1% 47.5% 19.8% 16.6% 0.003 0.167
F 30.2% 41.9% 14.1% 13.7%
M2 Does a better relationship with your manager influence your jo

performance? 0.000 0.219
M 9.2% 48.4% 23.0% 19.4% : :
F 26.5% 39.5% 16.8% 17.2%
M3 Does a greater autonomy in your work and decision making

influence your job performance?
M 31.3% 23.5% 20.7% 22.4% | 0084 0.114
F 38.1% 27.8% 16.5% 17.5%
M4 Does information on companies future business plans influenc

your job performance?
M 30.9% 24.9% 19.8% 24.4% 0.098 0.111
F 29.2% 34.7% 17.2% 18.9%
M5 Do professional developmeapportunities influence your job

performance?
M 30.9% 23.5% 21.2% 24.4% 0.003 0.167
F 26.1% 39.2% 15.8% 18.9%
M6 Does the possibility to acquire (improve) a foreign language, wi

on a computer, influence your job performance?
M 33.6% 19.4% 23.0% 24.0% 0.005 0.157
F 35.1% 30.9% 14.4% 19.6%

YES NO p Cramer's V**

M7 Do monetary incentives influence your job performance?
M 92.2% 7.8% 0.731* 0.018
F 93.1% 6.9%
M8 Does the possibility of going on a paid vacation influence your

performance? .
M 66.8% 33.2% 0.003 0.133
F 53.6% 46.4%
M9 Does the possibility of solving housing issues influence your jo

performance? .
M 59.0% 41.0% 0.060 0.084
F 50.5% 49.5%

* Fisher's Exact Test
We analyze the relationship of respond

(Table 5). The following motivational attitudd3o your earnings influence your

job performance? Does a better relationship with your manager influence your
job performance? Dmonetary incentives influence your job performanca®e

a value of p>0.05, so it can be concluded that there is no statistically significant
association. If we look at employee motivation with sef@onographic
characteristics, we conclude that age ists#l to the following motivational
factors: greater autonomy in your work and decision making, information on
companies future business plans, professional development opportunities,
possibility to acquire (improve) a foreign language, work on a compaek,
possibility of going on a paid vacation, solving housing issues and the
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hypothesis of independence of the age and the motivational attitudes has been

partially confirmed.

Table 5. CROSSTABB Age* motivation

AGE
YES | MODERATELY| SLIGHTLY | NO p Cramer's V**

M1 Do your earnings influence your job performance?
<35 20.1% 47.1% 15.3% 17.5%
36-55 26.4% 43.0% 16.3% 14.3% 0.462 0.075
>55 27.9% 41.0% 21.3% 9.8%
M2 Does a better relationship with your manager influence yo

job performance?
<35 19.6% 45.5% 16.4% 18.5% 0.139 0.098
36-55 17.4% 45.7% 19.8% 17.1%
>55 24.6% 26.2% 27.9% 21.3%
M3 Does a greater autonomy in your work and decision making

influence your job performance?
<35 29.6% 34.4% 14.3% 21.7% 0.000 0.157
36-55 42.2% 20.5% 17.8% 19.4%
>55 23.0% 23.0% 32.8% 21.3%
M4 Does information on companies future business plans

influence your job performance?
<35 21.2% 41.8% 15.3% 21.7% 0.000 0.164
3655 38.0% 22.9% 19.0% 20.2%
>55 23.0% 27.9% 24.6% 24.6%
M5 Do professionatlevelopment opportunities influence your jq

performance?
<35 22.2% 39.2% 16.4% 22.2% 0.016 0.124
3655 34.9% 26.7% 18.2% 20.2%
>55 18.0% 36.1% 23.0% 23.0%
M6 Does the possibility to acquire (improve) a foreign languag

work on a computeinfluence your job performance?
<35 30.2% 32.3% 15.3% 22.2% 0.010 0.128
36-55 40.7% 20.9% 17.8% 20.5%
>55 21.3% 27.9% 27.9% 23.0%

YES NO p Cramer's V**

M7 Do monetary incentives influence your job performance?
<35 91.0% 9.0% 0.470 0.055
36-55 93.4% 6.6%
>55 95.1% 4.9%
M8 Does the possibility of going on a paid vacation influence

your job performance?
<35 48.7% 51.3% 0.000 0.178
36-55 67.4% 32.6%
>55 57.4% 42.6%
M9 Does the possibility of solving housing issues influeymer

job performance?
<35 47.1% 52.9% 0.002 0.154
3655 61.6% 38.4%
>55 44.3% 55.7%

*Fisherds Exact Test
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Table 6. CROSSTABS Educational level* motivation

EDUCATIONAL LEVEL ***
YES | MODERATELY | SLIGHTLY | NO p Cramer's V**
M1 Do your earningmfluence your job performange
A 15.4% 51.3% 17.9% 15.4%
B 20.9% 52.7% 16.5% 9.9% 0.001 0.139
C 34.8% 26.1% 25.0% 14.1%
D 24.1% 43.6% 12.3% 20.0%
M2 Does a better relationship with your manager influence your
performance?
A 7.7% 59.0% 12.8% 20.5%
B 23.1% 44.0% 20.9% 12.1% | 0038 0.108
C 16.3% 39.1% 26.1% 18.5%
D 19.0% 41.5% 16.4% 23.1%
M3 Does a greater autonomy in your work and decision making
influence your job performance?
A 28.2% 43.6% 15.4% 12.8%
B 29.7% 30.8% 20.9% 18.7% | °00%° 0114
[¢] 33.7% 22.8% 21.7% 21.7%
D 42.6% 19.5% 14.9% 23.1%
M4 Does information on companies future business plans influe
your job performance?
A 23.1% 48.7% 12.8% 15.4%
B 22.0% 36.8% 20.3% 20.9% 0.002 0.130
[¢] 28.3% 31.5% 19.6% 20.7%
D 39.5% 20.5% 16.9% 23.1%
M5 Do professional development opportunities influence your jo
performance?
A 35.9% 33.3% 12.8% 17.9%
B 20.9% 38.5% 19.8% 20.9% | 0000 0.148
C 15.2% 42.4% 22.8% 19.6%
D 39.5% 22.1% 15.4% 23.1%
M6 Does thepossibility to acquire (improve) a foreign language,
work on a computer, influence your job performance?
A 38,5% 25,6% 17,9% 17,9%
B 28,6% 29,7% 19.2%]  22.5%| °6%7 0.068
C 32,6% 28,3% 17,4% 21,7%
D 40,0% 21,5% 17,4% 21,0%
YES NO p Cramer's V**
M7 Do monetary incentives influence your job performance?
A 79,5% 20,5%
B 95,6% 4,4% 0.006 0.156
C 92,4% 7,6%
D 92,8% 7,2%
M8 Does the possibility of going on a paid vacation influence yo
job performance?
A 48.7% 51.3%
B 49.5% 50.5% 0.001 0.182
C 63.0% 37.0%
D 68.7% 31.3%
M9 Does the possibility of solving housing issues influence your
performance?
A 35.9% 64.1%
B 26.7% £3.30% 0.001 0.180
C 56.5% 43.5%
D 63.6% 36.4%

** A posti graduate qualification, B. college diploma, C. higher educational diploma,
D. high school diploma

*Fishero6s Exact Test
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Table 7.CROSSTABSE The number of years spent in the organization*

motivation
THE NUMBER OF YEARS SPENT IN THE ORGANIZATION
YES | MODERATELY | SLIGHTLY | NO p Cramer's V**

M1 Do your earnings influence your job performance?
<5 21.4% 40.2% 20.5% 17.9%
6-15 16.7% 52.0% 14.5% 16.7%
16-20 19.0% 47.6% 19.0% 14.3% 0.000 0.164
>20 45.8% 30.8% 15.0% 8.4%
M2 Doesa better relationship with your manager influence your jo

performance?
<5 15.4% 42.7% 20.5% 21.4%
615 | 15.4% 50.2% 16.7% 17.6% | 0002 0131
16-20 15.9% 33.3% 3L.7% 19.0%
>20 32.7% 35.5% 16.8% 15.0%
M3 Does a greater autonomy in your work aetision making

influence your job performance?
<5 34.2% 22.2% 17.1% 26.5%
615 | 34.8% 3L.7% 14.9% 18.6% | 006 0.116
16-20 23.8% 23.8% 3L.7% 20.6%
>20 43.9% 19.6% 18.7% 17.8%
M4 Does information on company

your job performance?
<5 28.2% 25.6% 188% 27.4%
615 | 285% 38.5% 14.0% 19.0% | 0001 0133
16-20 20.6% 25.4% 33.3% 20.6%
>20 40.2% 22.4% 17.8% 19.6%
M5 Do professional development opportunities influence your job

performance?
<5 29.1% 23.9% 21.4% 25.6%
615 | 29.9% 36.2% 13.6% 204% | 0087 0.100
16-20 23.8% 28.6% 30.2% 17.5%
>20 26.2% 36.4% 16.8% 20.6%
M6 Does the possibility to acquire (improve) a foreign language,

work on a computer, influence your job performance?
<5 30.8% 23.1% 19.7% 26.5%
615 | 36.7% 29.4% 14.5% 195% | 0104 0.098
16-20 23.8% 25.4% 30.2% 20.6%
>20 40.2% 22.4% 16.8% 20.6%

YES NO p Cramer's V**

M7 Do monetary incentives influence your job performance?
<5 92.3% 7,7%
6-15 89.6% 10,4% 0.026 0.135
16-20 100.0% /
>20 95.3% 4,7%
M8 Does the possibility of going on a paid vacation influence your

job performance?
<5 69.2% 30.8%
615 48.9% 51.1% 0.000 0.203
16-20 57.1% 42.9%
>20 71.0% 29.0%
M9 Does the possibility of solving housing issutuence your job

performance?
<5 70.9% 29.1%
615 46.6% 53.4% 0.000 0.192
16-20 54.0% 46.0%
>20 51.4% 48.6%

*Fishero6s Exact Test
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We analyze t he relationship of respon
educational level (Table 6). Thiollowing motivational attitude:Does the
possibility to acquire (improve) a foreign language, work on a computer,
influence your job performance? has a value of p>0.05, so it can be concluded
that there is no statistically significant association. If wekl at employee
motivation with sociedemographic characteristics, we conclude that educational
level is related to the following motivational factors: earnings, better relationship
with your manager, greater autonomy in your work and decision making,
information on companies future business plans, professional development,
monetary incentives, possibility of going on a paid vacation, solving housing
issues and the hypothesis of the independence of the educational level and
motivational attitudes has beearpally confirmed

We analyze the relationship of responde
of years spent in the organization (Table 7). The following motivational
attitudes: Do professional development opportunities influence your job
performamre? Does the possibility to acquire (improve) a foreign language, work
on a computer, influence your job performanbave a value of p>0.05, so it
can be concluded that there is no statistically significant association. If we look
at employee motivationwith sociodemographic characteristics, we conclude
that number of years spent in the organization is related to the following
motivational factors: earnings, better relationship with your manager, greater
autonomy in your work and decision making, infotima on companies future
business plans, monetary incentives, possibility of going on a paid vacation,
solving housing issues and the hypothesis ofrtlependence of the number of
years spent in the organization and motivational attitudes has beerlypartia
confirmed.

3.2.Binary logistic regression

Binary logistic regression was conducted to test the impact of-deaiographic
factors (gender, seniority, years, education) on each individual igsue
motivational attitude (from MM9). Table 8. shows thestimated regression
coefficients (B), standard error, p value, odds ratio (Exp (B)). Due to the large
number of categories (by each sede@mographic variable), we only present those
statistically significant predictors in the Table 8. We can concludetiyaone of

the independent variables made a unique statistically significant contribution to the
motivational attitude M7 (Do monetary incentives influence your job
performance?). The only significant predictor was the Educational level (p=0.013),
recoding an odds ratio of 0.639, indicating that for every additional higher
education level respondents were 0.639 times less likely to be motivated to
perform better by the monetary incentives, controlling for the other factors in the
model.
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Two independenvariables, gender (p=0.015) and educational level (p=0.031),
made a unique statistically significant contribution to the motivational attitude
M8 (Does the possibility of going on a paid vacation influence your job
performance?) As the predictor varialender recorded an odds ratio of 0.619,
we can conclude that that the female respondents were 0.619 times less likely in
regard to male respondents to be motivated to perform better by going on a paid
vacation, controlling for other factors in the modether predictor variabl¢he
Educational levelrecorded an odds ratio of 1.225, we can conclude that for
every higher education level respondents were 1.225, times more likely to be
motivated to perform better by going on a paid vacation, controlling éoottier
factors in the model.

Table 8.Binary logistic regression result with motivational attitudes from
M7i M9 as dependent variables
B S.E. | Wald Sig. | Exp(B)

Do monetary incentive
influence your job Educational level -0.447| 0.179 | 6.222 | 0.013 | 0.639
performance?

Does the possibility of | Genger -0.479 | 0.196 | 5.955 | 0.015 | 0,619
going on a paid vacatid
influence your job

Educational level 0.203 | 0.094 | 4.640 | 0.031 | 1.225

performance?

Does the possibility of | Age 0.468 | 0.191 | 6.031 | 0.014 | 1.597
solving housing issues| Numper of years

influence your job spent in the -0.361| 0.119 | 9.240 | 0.002 | 0.697
performance? organization

The strongest predictor of M9 Does the possibility of solving housing issues
influence your job performance? was the Age. Thdicated that respondents

with the age increase were over 1.597 times more likely to be motivated to
perform better on their job by possibility of solving housing issues, controlling
for all other factors in the model. The odds ratio of 0.697 for numbgears

spent in the organization was less than 1, indicating that for every additional
number of years spent in the organization respondents were 0.697 times less
likely to be motivated to perform better on their job by possibility of solving
housing issas, controlling for the other factors in the model.

CONCLUSION

From theanalysis performed we can conclude that all the motivation factors
selected for the research influence the job performance with the majority of
respondents have declared that the monetary incentives influences their
motivation (92.7%). Earnings, better agbnship with the manager, greater
autonomy in the work and decision making, information on companies future
business plans, possibility of professional development, possibility to acquire a
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foreign language, work on a computer possibility of going omid pacation,
solving housing issues do represent a significant m motivational factors that the
human resources managers should take in consideration and concentrate their
efforts to establish an adequate motivational program for the public employees.
The higher educational level has been shown to be less motivated to perform
better by monetary incentives, but higher education level respondents were more
likely to be motivated to perform better by going on a paid vacation. Therefore
we can conclude that nanaterial motivational factors also represent a crucial
motivational factor for highly educated employees. Respondents with the age
increase were more likely to be motivated to perform better on their job by
possibility of solving housing issues, but ag thumber of years spent in the
organization increases they tend to be less motivated by this feetioce we

can conclude that solving housing issues is very important as employees get
older but only for employees that have not yet been spent many yetrs i
organization Given their age, number of years spent in the organization and the
level of professional qualifications of their employees, managers need to find the
right system of motivation and rewards in order to increase their motivation not
only by financial incentives.

The following research can help public managers to establish a motivational
program based on the investigated motivational factors which can influence the
loyalty and the commitment to the organizatiointheir employees. Managers

should keep in mind that motivation directly influences organizational
commitment.Employees need to be able to develop professionally by creating

an environment that encourages their creativity, innovation, initiative to
implement business change and gasses and develops teamwork. Those
companies that know how to motivate and value their employees can
successfully compete in todaydés mar ket .
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Abstract: In the era of intensive globalization, innovations become
the crucial driving force of raising competitiveness in the global
market. Therefore, effective management of the national innovation
system (NIS) has become an essential factor in economic growth
and development. To formulate an effective innovation
development strategy, policymakers need to understand the
mechanisms behind NISs. However, there is a limited humber of
papers dealing with factors of innovation development in different
countries. Thisstudy is one of rare that attempts to identify how
different countries use their innovative capacities. In that sense, this
paper aims to classify European economies according to innovation
capacities and results, using thar€an clustering. The value$
innovation inputs and outputs are extracted from the Global
Innovation Index (GII) 2019 report, to identify the current state of
the art in this area.

Keywords: national innovation systems (NIS), competitiveness,
clustering, Global Innovation Ind€l|)
JEL: O3

1. INTRODUCTION

Global economic growth is losing momentum compared to the previous year.
Productivity growth is very low. The economic uncertainty is very high. There
are trade battles. However, despite economic and geopolitical uncertainty,
innovation around the world is flourishing because there is a global political
determination to drive innovation. Both developed and developing economies
promote innovation to achieve economic and social development. The way
economies experience innovationshenproved. Many emerging economies,
including those with low incomes, are increasingly monitoring their innovation
performance and working to improve them (Cornell Universitgl, 2019).

The rapid changes that are happening in segment of societydozldlye result

of developments in science, technology and innovative activities. Therefore,
innovation is heavily influenced by technology development. Today's business is
characterized by the beginning of the Industrial Revolution, called Industry 4.0.
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The impact of ICTs and their effects on national economies in developed
countries has increased. The globalization intensified competitive pressures in
the market and enterprises are looking for ways to improve their competitive
position. Most companies ithe world, especially those operating in transition
economies, focus mainly on technology, and less on human resources and
organizational competencies (Djordjedtal, 2018; Sampaiet al, 2014). The
process of transition causes the population's coacer arise from business
uncertainty and unemployment (Panil & V
the increasing importance of innovation and technological development, which
are the driving forces in today's competitive environment. Also, innovhas a

very positive impact on the competitiveness of any economy, economic
development and productivity (Cantwell, 2005; Fagerberg & Srholec, 2008), and
greatly contributes to reducing unemployment rate (Pianta, 2006).

Considering the numerous positieffects of innovation development for the

economy and society in general, the policymakers should support the successful
implementation of ideas (Dodgsat al, 2013). Government and institutions

play a key role in generating and disseminating innovation in the national
economy (Watkin®t al, 2015), and their contribution to innovation processes

to advance innovative outcomes is multiple (Gustafsson & Autif 12

Davidson & Potts, 2016). They should spread innovation more systematically to

drive global technology growth, so innovation policies must support
international cooperation and thte gl obe
al., 2019).

However, in mdern business conditions, this definition of innovation has been
significantly expanded. Innovation is no longer limited to R&D and the
publication of scientific papers. Nowdays, they include both social and business
model innovations as well as technolmiinnovations. Innovation is not only a
driver of economic growth and competitiveness, but also a source of solutions to
many social issues, in both developed and underdeveloped economies.

2. NATIONAL INNOVATION SYSTEM (NIS)

In the current business conditis, competitiveness of any economy depends
heavily on the National Innovation System (NIS) and this is why understanding
the mechanisms of NIS functioning is very important (Gogodze, 2016). NIS, as
the conceptual framework, represents a specific netwioliklkages among the
factors involved in innovation processes, whose interactions determine the
innovation performance (Freeman, 1987; Nelson, 1993). It can be said that NIS
provides a cumulative outcome that is a combination of the impact of institutions
and organizations and their interactions, as well as intangible investments and
public policy(Lundvall, 1992).
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NIS determines the innovative capacity of a country which can be defined as its
ability to manage the resources and skills through which egistimowledge
translates into new knowledge, technology and creative output, all for the benefit
of the firm, industry or the entire economy (Fagerberg & Srholec, 2008; Furman
et al, 2002; LopezCarlos & Mata, 2009). In this sense, it can also be considered
as a socigeconomic system in which a large number of formal and informal
institutions cooperate. NIS uses all available resources of one country (human,
financial, institutional and infrastructural) in order to achieve economic
development, value creatiaand wellbeing. For these reasons, there must be an
appropriate model for measuring the quality of NIS (Gogodze, 2016; Archibugi
& Coco, 2004).

3. LITERATURE REVIEW

Most of the research conducted has examined the determinants efatiossl

and regionadifferences in innovation rates and innovation activity. Very few
researchers have addressed the determinants of innovation and how the
innovation system works in different countries. Authors Suzuki and Demircioglu
(2019) focuses on the specific charastars of the administrative infrastructure:
professional and impartial public administration conducting a aratsenal
study of 108 countries. Solet al. (2016) proposed a structural equation model
(SEM) based on the national innovation structure ansmwgn factors. Coccia
(2007) developed a classification model of country performance and risk
assessment which uses economic and technological indicators with principal
component analysis.

Gogodze (2016) developed a conceptual model to examine theonshifis
between NIS components using the Structural Equation Modeling (SEM).
Authors Crespo and Crespo (2016) test whether high innovative performance
can be predicted using the NIS approach. According to them, achieving high
innovation performance is paBke if countries develop different parts of their
innovation systems. Lately, there has been an increase in research addressing
low-income countries (Alcorta & Peres, 1998; Metcalfe & Ramlogan, 2008). As

it is expected the dimensions that support inneeatierformance in developed

and underdeveloped economies are different (Waékias, 2015).

Although the question of how to measure innovation capacityhas been addresed
in numerous studies (Arundel & Huber, 2013; Bloch & Bugge, 2013;
Demircioglu & Audetsch, 2017; Meissner, 2015; Meissaeal, 2017), there is

no agreement on measuring the level of innovative performance. Until now,
innovation has been measured mainly by the number of patents or R&D costs,
which has resulted in a focus only on invens and business activities (Waarts

& Van Everdingen, 2005).
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Jankowskeet al. (2017) tried to explain how national innovation systems may
transform innovation input into innovation output in different counties using the
Global Innovation Index (Gll) and cluster analysis. Of course, there is a problem

in selecting innovative inputsaand outputs. Almost all measurements of
innovative inputs involve increased R&D costs. Innovative inputs have been the
subject of numer et rRPOdar Cuesni hhhalme &
Rigby & Ramlogan, 2013; Mairesse & Mohnen, 2002).

Ersoz (209) applied the Hierarchical Clustering Analysis to the innovation
indicators for Turkey and a Multivariate Analysis of the innovation indicators
for Europe in order to identify the cluster in which Turkey is classified. Tezcan
(2015) compared the EU andurkey in terms of innovation performance by
using multidimensional scaling analysis and clustering analysis.

Considering the overview of the research done so far on this topic, it can be
considered that the research carried out in this paper has aicsighnif
contribution. First of all, the analysis was done in European countries, unlike
previous studies that have analyzed countries from all over the world. In
addition, the survey is based on current data that is publicly available in the most
recent Gllreport for 2019.

4. GLOBAL INNOVATION INDEX (GlI)

The Global Innovation Index (GlI) is a leading reference on innovation at the
national level (Rinneet al, 2012; Suzuki & Demircioglu, 2019). It ranks the
innovation performance of countries and economiesiratd¢he world. It has
been published for the first time in 2007, by Cornell University, INSEAD
(Institut European d'Administration des Affaires), a business school, and the
WIPO (World Intellectual Property Organization), and is published annually.

Eachyear, Gl ranks innovative performance from nearly 130 economies from
around the world (Gogodze, 2016). For over a decade, GlI has fueled national
strategies and international debates on innovation in many ways. First of all, Gll
helps to rank low and midile-income countries according to innovation
capacities and performances. Also, GIl enables countries to evaluate the
performance of their national innovation system and analyze their innovation
strengths and weaknesses. Based on these results, innpaditties and actions

are changing. In that sense, it can be said that the Gl report aims to promote
global innovation as a wiwin proposition and to facilitate improved policy
making (Duttaet al, 2016).

Gll aims to rank countries based on various ation factors. It includes two
subindices (innovation inputs and innovation outputs), which are composed of
seven components, called pillars. Each pillar is divided intepdllars, and each
subpillar is a product of individual indicators. Gll reflecthe extensive
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experience of previous studies and the current understanding of NIS and the
mechanisms by which it operates.

4.1.Innovative inputs

Innovative inputs consists of five pillars: Institutions, Human capital and
research, Infrastructure, Markstphistication, and Business sophistication.

4.1.1. Institutions
The essential factor for innovation development is creating an institutional
framework that drives growth by providing good governance and appropriate
level of protection and incentives. Institutad environment include the political,
legal and business environment. The political environment is characterized by
the perception of the likelihood that the government can destabilize both the
qguality of public and state services, the formulation of gyoliand its
implementation. The legal environment refers to the perception of the
government's ability to formulate and implement cohesive policies that promote
the development of the private sector, as well as the assessment of the rule of
law (contract eforcement, property rights, police, courts). The business
environment refers to aspects that directly affect private entrepreneurial
endeavors using the World Bank index on ease of starting a business and dealing
with illiquidity (Cornell Universityet al, 2018).

4.1.2. Human capital and research
The level of education and research activities in the country are also imortant for
innovative capacity. This pillar is measured by combination of different
education indicators. It measures quality of education ates#ls. Higher
education is key to the advancement of value chain economies. Higher education
targets sectors traditionally associated with innovation. The R&D field measures
the level and quality of R&D, gross expenditures, R&D expenditures, as well as
the quality of research institutions (Cornell Univergtyal, 2018).

4.1.3. Infrastructure
Infrastructure refers to ICTs, general infrastructure and environmental
sustainability. Good and environmentally friendly communication, transport and
energy infrastructures facilitate the production and exchange of ideas, services
and goods, as well asedin integration into the innovative system through
increased productivity and efficiency, lower costs, better access to markets and
sustainable growth. General infrastructure includes average electricity
generation, logistic performance, gross investmaunichase of plant, machinery
and equipment, construction of roads, railways, etc., including schools,
hospitals, private residential buildings and commercial industrial buildings.
Environmental sustainability refers to GDP per unit of energy consumptitbn an
environmental performance (Cornell Universityal, 2018).
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4.1.4. Market sophistication
Credit availability and an investment supportive environment, access to the
international market and competition are critical to business and innovation
development. Mamt sophistication refers to policies and practices that affect
the coverage and availability of credit information, as well as the degree of ease
of getting credit. Also, it examines the ease of protection for minority investors,
whether market size matchenarket dynamics, and provides information on
venture capital transactions. Markets opened for foreign trade and investment
expose domestic firms to best practices in the world, through the adoption and
dissemination of knowledge, which is crucial forawation (Cornell University
et al, 2018).

4.1.5. Business sophistication
This innovation input assesses the level of business sophistication to determine
the performances of firms in any economy. The business success of a company
is measured based ontheresultt hat t he company achi eve:
et al, 2014). Businesses leverage their productivity, competitiveness and
innovative potential by hiring highly qualified experts and technicians. Besides,
it assesses the extent to which women with a gelldegree are employed.
Linking the qualitative and quantitative data related to business/university
cooperation in terms of R&D is also very important, so Gll evaluates various
indicators for measuring innovative connectivity in the economy (Cornell
University et al, 2018).

4.2.Innovation outputs

Innovative outputs represent the results of innovative activities within the
economy. They allow GIl rankings to be calculated, just like inputs. This
includes Knowledge and technology outputs and Creative outputs.

4.2.1. Knowledge and technology outputs
Knowledge and technology outputs refer to variables traditionally considered to
be the fruits of the invention and / or innovation. Besides indicators of
knowledge creation, it contains of specific indicators that meassgidt from
inventive and innovative activities and knowledge impact refering to statistics
that represent the impact of innovative activities at the micro and
macroeconomic level (Cornell Universiyal, 2018).

4.2.2. Creative outputs
Gll emphasize the imptance of measuring creativity for innovation. First of all,
this refers to intangible assets (trademark filing by residents, industrial design,
use of ICTs in business and organizational models), creative goods and services
that enable creativity and cteeae results and creative goods export measured as
its share in total trade (Cornell Universdial, 2018).
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5. DATA AND METHODOLOGY

In order to perform the classification of European countries according to their
innovation performances, data on innogatinputs and outputs are employed
for clustering.

5.1. Data

The variables used in this research are indicators of the national level of
innovation inputs and innovation outputs mentioned in the previous section,
which are obtained from the GlI report (Cornell Universityal, 2019). A large
number of authors usathta from the Gll report to research this area (Crespo &
Crespo, 2016; Meissner, 2015; Rireteal, 2012; Sohret al, 2016; Zharet al,

2015; Suzuki and Demircioglu, 2019). Published annually, the latest version (as
of this writing) was released in 281The 2019 report covers 129 economies
around the world. In order to investigate characteristics of national innovation
systems in Europe the data for 42 countries are empl&tbdnia, Armenia,
Azerbaijan, Belarus, Bosnia and Herzegovina, Bulgaria, t@ro&eorgia,
Greece, Montenegro, North Macedonia, Moldova, Romania, Russian Federation,
Serbia, Turkey, Ukraine, Austria, Belgium, Cyprus, Czech Republic, Estonia,
Hungary, ltaly, Latvia, Lithuania, Luxembourg, Poland, Portugal, Slovakia,
Slovenia, SpainDenmark, Finland, France, Germany, Ireland, Netherlands,
Norway, Sweden, Switzerland, United Kingdom. As this research aims to
determine if the perceived level of innovation input leads to the appropriate level
of innovation output, the-kneans clusterimis applied.

5.2. Methodology

There are many different clustering procedures and they can be classified into
two wide groups: hierarchical and rbierarchical (partitioning) methods.-K
means clustering belongs to the group of-hmrarchical métods. The kmeans
algorithm uses the withinluster variation as a basis to form homogenous
clusters. Namely, this type of clustering aims at segmenting the data in such a
way that the withircluster variation is minimized (Mooi and Sarstedt, 2011).

The alvantages of kneans clustering are (Mooi and Sarstedt, 2011; Crowther
and Lauesen, 2011; Chaetyal 2016):
1. it is less affected by outliers and the presence of irrelevant clustering
variables,
2. it can be applied to very large datasets (as the proceddutess
computationally demanding than in the case of hierarchical methods),

Disadvantages of-kneans clustering are (Mooi and Sarstedt, 2011; Crowther
and Lauesen, 2011; Chaeyal 2016; Norusis, 2008):
1. the researcher has to ppecify the number oflusters to retain from
the data (the researchers usually apply a hierarchical procedure to
determine the number of clusters to avoid this problem),
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the procedure is relatively sensitive to the initial classification,

the algorithm repeatedly reassignsesa clusters, so the same case can
move from cluster to cluster during the analysis, which is not true for
hierarchical clustering, where cases are added only to existing clusters.

wnN

The steps in the-keans clustering procedure are as follows (Crowtiner a
Lauesen, 2011):
1. Choosing the initial cluster centers (set of observations that are far apart
- each subject forms a cluster of one and its center is the value of the
variables for that subject);
2. Assigning each subject to its nearest cluster (in terntkeotlistance to
the centroid);
3. Finding the centroids of the clusters that have been formed;
4. Re-calculating the distance from each subject to each centroid and move
observations that are not in the cluster that they are closest to;
5. Following the same prodere until the centroids remain relatively
stable.

The presented procedure is applied to GllI data to answer group considered
European countries.

6. RESULTS AND DISCUSSION

First of all, the descriptive statistics should be analyzed in order to takiesthe
insight into the characteristics of the observed group of countries. The
descriptive statistics are presented in Table 1.

Tablel. Descriptive Statistics

N  |Minimum|Maximum| Mean [Std. Deviatiof
Institutions 42 53.4 93.9 75.33] 10.9984
Human  capital and 42 16.9 63.4 42.71] 12.603]
research
Infrastructure 42 35.3 69.9 54.491 8.758]1
Market sophistication 42 39.6 76.Q 53.211 7.462]
Business sophistication 42 24 69 42.36 12.621
Knowledge an 42 12.2 70.3 35.51] 13.540
technology outputs
Creativeoutputs 42 10.94 56.4 37.834 10.428]
\Valid N (listwise) 42

From Table 1, it can be concluded that the highest differences among considered
countries are recorded in Knowledge and technology outputs, where the highest
standard deviation is calculated. The lowest level of this indicator is recorded in
Albania, amouting to 12.2, while Switzerland has the highest value of this
indicator (70.3). The observed countries are slightly less different according to
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another indicator of innovation outputCreative outputs, having in mind that
the lower standard deviation ibtained. The difference between the best and the
worst performer in this area is also considerably lower. Switzerland is again the
country with the best results, with an indicator amounting 56.6, while the most
unfavorable indicator in this area is recatdee Belarus (10.8).

If innovation input is considered, it can be noticed that the standard deviation
and, hence, the highest differences among analyzed countries are recorded in
Business sophistication, where Sweden achieved the best results (69). On the
other hand, Albania has the lowest level of this indicator, amounting to just 24.
Slightly lower standard deviation is obtained in the area of Human capital and
research, where the maximum value of the mentioned indicator has Finland
(63.4) and the mininma is recorded in Armenia (16.9). On the other hand, the
lowest value of standard deviation is recorded in the area of Market
sophistication, where the highest value of representing indicator is 76 and it is
recorded in the United Kingdom, while the lowtstel of indicator amounting

39.6 has Serbia.

Considering these differences in the values of observed indicators, it can be
concluded that this is a very heterogeneous group of countries. The differences
in this area cause the differences in their econataivelopment, which, in turn,
predetermines the innovativeness of any economy. But, some very logical
research questions arise here: Are there any similarities across analyzed
economies? Can observed counties be classified in some groups according to
thee similarities? Are there some common patterns of innovation inputs and
outputs within groups?

In order to address these questions, observed countries are classified by using the
k-means clustering. Having in mind that performingn&ans clustering reqeis

the definition of clusters number, the hierarchical clustering is conducted, to
identify the number of clusters from dendrogram The Euclidean distance and
average distance between groups were used to perform hierarchical clustering.
From the dendrogranit,can be concluded that the three clusters solution should

be chosen. Since this prior analysis results from hierarchical clustering are used
as an input for the-kneans procedure, the problem of selecting the "correct"
number of segments is solved (Mawid Sarstedt, 2011).

Before using the 4fmeans method, the segmentation variables are usually
standardized, as was done in this case. The next steeaks clustering is
finding the k centers, which is done iteratively. It started with an initiabket
centers and then they are modified until the change between two iterations is
small enough. Each iteration aims at reducing the least squared Euclidean
distance. This process is iterative until all cases are in the optimal cluster and no
reassignment isnecessary (Charrnet al. 2016). In this case considering
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economies are classified into three groups through 4 iterations, which can be
seen from Table 2.

Table 2.Iteration History

) Change in Cluster Centers
Iteration
1 2 3
1 1.801 1.177 1.614
2 175 .136 221
3 .08¢ .107 .00(
4 .00(¢ .00( .00(

a. Convergence achieved due to no or small char
cluster centers. The maximum absolute coord
change for any center is .000. The current iteration
The minimum distance between the initial centes
4.038.

From Table 2, it can be concluded that after the fourth iteration, the convergence
is achieved because further reallocation of cases from one cluster to another
would not change or improve the obtained solution significantly. The relatively
low number of ferations indicates that the obtained solution is considerably
stable.

After all of the cases have been assigned to clusters, the cluster centers are
recomputed, based on all of the cases in the clustene&nhs clustering was
performed with three clusteolution and the final cluster centers are graphically
presented in Figure 1, to gain deeper insight into characteristics of countries
belonging to each of the formed clusters. They represent the mean for each
variable among ventures in the cluster and assumed to represent the
characteristics of the typical cluster member.

It is obvious from Figure 2 that the first cluster is characterized by low inputs
and low outputs, the third cluster has opposite characterighigh inputs and
high outputs, wite the second cluster comprises the economies with lower
inputs (especially Market sophistication) and relative lower outputs in
comparison to the third cluster.
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Figure 1. Final cluster centers

Final Cluster Centers

Variables
Zscore(Institutions)
154 Zscore: Human capital and
research
Zscore(infrastructure)
Zscore: Market
sophistication
Zscore: Business
1.0 sophistication
Zscore: Knowledge and
technology outputs
[ Zscore: Creative outputs
T T
Cluster 2 Cluster 3

Values

-0.57

T
Cluster 1

Cluster

To validate obtained results, the ANOVA analysis is performed and results are
presented in Table 3.

Table 3. ANOVA results

Cluster Error

Mean df Mean df F Sig.

Square Square
Zscore(Institutions) 16.98¢4 2 .18 39 94.304 .00d
Zscore: Human 12.96] 2 384 39 3356 .00(
|capitaland research
Zscore(Infrastructurd 15.00¢4 2 .284 39 53.29] .00d
Zscore: Market 10.064 2 53  3d 18.82] .00
sophistication
Zscore: Business 15.804 2 241  3d e5.64] .00
sophistication
Zscore: Knowledge
and technology 15.09] 2 277 39 54.48] .00d
Joutputs
zscore: Creative 13.84 2 342 39 40.52{ .00(
|outputs

It can be concluded from Table 3 that the significance level for all variables is
lower than 0.05, so all considered variables contribute to the formation of the
clusters. According to ANOVA results presented in Table 3, it can be concluded
that Market sopistication is the variable that contributes least to defining

clusters (lowest F score). On the other hand, the most important factor
influencing the creation of clusters is Institutions, with a high F score. It should

165



be noted that among innovation outpthe Knowledge and technology outputs
has a relatively higher F score, which indicates that such kind of innovations is
more important to the classification of observed countries in identified three
clusters.

SPSS results indicated that the clusterstaia a relatively uniform number of
countriesi in the first cluster there are 17 countries, the second contains 15
countries, while the third consists of 10 countries. Further analysis needs to
indicate the classification of considered countries acrossfdrmed clusters
using the kmeans clustering (Table 4).

Table 4. The classification of considered economies

CLUSTER 2

CLUSTER 1 Medium innovation CLUSTER 3
Low innovation cluster cluster High innovation cluster
Albania, Armenia,| Austria, Belgium, Cyprus| Denmark, Finland, Francg
Azerbaijan, Belarus,| Czech Republic, Estonig Germany, Ireland
Bosnia and Herzegoving Hungary, Italy, Latvia, Netherlands, Norway|
Bulgaria, Croatia, Lithuania, Luxemboug, | Sweden, Switzerland
Georgia, Greece Poland, Portugall United Kingdom.
Montenegro, North Slovakia, Slovenia, Spair]
Macedonia, Moldova
Romania, Russial
Federation, Serbig
Turkey, Ukraine.

As it was expected, the developed old EU MenfBtes are classified in the
third cluster, like Finland, France, Germany, Ireland, Netherlands, Sweden and
the United Kingdom, as well as, Norway and Switzerland, which are among the
major competitors of EU in the global market and highly developed etdeso

Most of them are at the top of the GII rankings according to innovation input
and/or output. It is interesting to emphasize that Switzerland is the world's leader
in innovation for nine consecutive years. This economy is the best performer in
the Inrovation Output Sulbndex and Knowledge and technology output pillar
since 2012 and it is ranked iff' gosition worldwide according to quality of
innovation, just after the US, Germany and Japan ([zatéh 2019). Sweden is
ranked as the second mashovative economy worldwide in 2019, which is
among the top ten economies in all considered pillars except Market
sophistication (where it is ranked atMlgosi t i on) . Among the
innovators in Gll 2019 are also the Netherland$ p#sition) the United
Kingdom (8" position), Finland (8 position), Denmark (7 position), Germany

(9" position) and Ireland (#0position). France is also a member of the cluster,
as it very well positioned in the Gl 2019. This country is" Idountry
worldwide according to Human capital and research and Infrastructufe, 12
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according to Market sophistication, while in the remaining areas it is ranked
among the top twenty countries in the world. Due to good rankings in mentioned
areas this country is the Léhost innovative economy worldwide.

In the second cluster, there are countries have joined the EU in ZD@tus,
Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia and
Slovenia. These countries still have not reformed their insiital infrastructure

in line with the market economy principles. They achieved some progress in
achieving smart, sustainable and inclusive growth (Radulescal 2018;
Fedajevet al 2019), but there is still room for progress. lItaly, Portugal and
Spain are also classified in this cluster. These countries have been facing
numerous economic problems after the sovereign debt crisis emerged in 2010.
One more economy is included in this clustdruxemburg. Luxembourg is a
small open economy, characterizedlionited geographical space and a lack of
natural resources (Dutt al 2019). However, this country is a regional hub for
trade and investments, with a strong service sector, especially financial services,
which significantly contribute to the economitevelopment of this country
(Durkalic et al. 2019). Although old and developed EU Member States, Austria
and Belgium still have not created a favorable environment for innovation
similar to those existing in countries from high innovation clusters asdighi

why these two countries are lagging behind them in terms of innovation output.

The majority of countries classified in the third cluster are-Bondeveloping
economies (Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina,
Georgia, Montergro, North Macedonia, Moldova, Serbia, Turkey, Ukraine),
where ongoing transition process limit innovation potential of their economies.
This is particularly true for reforming the institutional framework, having in
mind that these countries are still ldiflg their institutional infrastructure
according to the principles of the market economy. This is also the reason why
these countries are characterized by the low level of Market sophistication
indicator, which can be seen from Figure 2. Besides thersge thew EU
Member States are classified in this clust@ulgaria, Romania and Croatia.
Although these countries are EU members (Bulgaria and Romania from 2007
and Croatia from 2013), they still have not managed to reform their economies
and NIS, which led to their lagging behind the Member States from second and
third clusters. The member of this cluster is also Greece, in which NIS was
considerably affected by the global economic and sovereign debt crisis. The
public and private expenditure on R&D isllstiery low, far below the OECD
average. Furthermore, links between scientific institutions and the private sector
are very weak reflecting the institutional weaknesses and cultural resistance to
public-private collaboration (Sotiropoul@s al 2018).

In the end, it is interesting to note that the Russian Federation is a member of
this cluster. Although this country is one of the major players in the global
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market, the innovation system management in this country is still not efficient
enough (Vasin and @&nidullaeva, 2017). In addition, the global trend of
accelerated ICT development and its comprehensive application in all segments
of economy has promoted gradual emergence of new forms of innovation
intermediaries (business incubators, technological pamksiness accelerators,
innovation centers, etc), which potentials have not yet been sufficiently utilized
in Russian Federation. This country established a network of regional innovation
intermediaries, but an unsystematic development of innovativesinfcaure and

its institutional weakness lead to limited interaction between science and
industry and poor innovation performances during the last decade
(Gamidullaeva, 2018). In the current geopolitical and economic conditions
(which is primarily reflectd by the limited access to financial and technological
resources caused by the sanctions), this country needs to intensify innovative
activities to ensure a transition to an innovative development path.

CONCLUSION

National innovation capabilities represeamn important factor of economic
growth and development of any country, so understanding how countries can
enhance their capabiliies may enable them to boost their economic
performances and improve their competitive position in the global market. This
resarch pointed out that high innovation outputs are the result of supportive
institutional infrastructure development of human capital due to the existence of
guality educational and research systems, advanced infrastructure that enables
knowledge sourcingnd transfer and enabling business and market environment.

The countries classified in high innovation output cluster (Denmark, Finland,
France, Germany, Ireland, Netherlands, Norway, Sweden, Switzerland, United
Kingdom) manage to create such favorablenditions for innovation
development, which resulted in high innovation outputs. NIS of Austria,
Belgium, Cyprus, Czech Republic, Estonia, Hungary, Italy, Latvia, Lithuania,
Luxembourg, Poland, Portugal, Slovakia, Slovenia and Spain, the economies
belongirg t o medi um innovation cluster,
innovation climate (especially Market sophistication), which resulted in lower
innovation outputs. Such characteristics of NIS particularly affected the level of
Knowledge and technology outigu Finally, low innovation level cluster
consists of countries with low level of innovation inputs (Albania, Armenia,
Azerbaijan, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, Georgia,
Greece, Montenegro, North Macedonia, Moldova, Romania, Russderdiion,
Serbia, Turkey and Ukraine), which resulted in considerably lower level of
innovation outputs in comparison to countries belonging to before mentioned
clusters.
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Based on these results, it can be concluded that if one country strivegagemp
its innovative outputs, it should implement a comprehensive set of strategic
measures aimed at the improvement of all aspects of NIS.
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Abstract: The economies that are most developed in the modern
world and which have the highest GDP per capita are said to be
knowledgebased economies that base their development on
innovation. The Republic of Serbia does hetong to that group of
countries, so, naturally, it raises a number of questions related to
this statement. Where is the Republic of Serbia placed among the
most developed countries by order from the achieved GDP and by
expressed innovation? Also, whath® situation in this sense in the
region? What the Republic of Serbia should do to reduce the gap
and get closer to the most developed countries? This paper
addresses these questions and attempts to answer them by using,
comparing and analyzing data onlolgal innovation and
competitiveness of the World Economic Forum (WEF), the
European Union and INSEAD & WIPO.

Keywords: innovation, development, competitiveness, economy
JEL: O30, F02

1. INTRODUCTION

The period from the mitiventieth century to the present day is characterized by
intense scientific and technological progress that has brought about a series of
changes in all spheres of human life. These changes have been particularly
intensified sincehte last decade of the 20th century with the widespread use of
computer and information technologies.

The paradigm of the most developed economies and the key to further success
and devel opment i n t he moder n worl d [
entreprenewhi p Y economic growth and devel op

AfConsumer becomes the focus of economi
affection leads to a knowledge based economy, the economy in which
knowledge becomes the key factor of production. Economies that base its
growth and development on knowledge, are called entrepreneurial economies.
Entrepreneurial economies are based on innovatibe practical application of
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new information and knowledge, or the application of existing knowledge in a

new, different way, thus eating competitive advantage. So innovations and

i nnovativeness became a key fac&or for
Knegevil, 2014).

Figure 1. Characteristics of Modern Economy

Knowledge Entrepreneurship

Economic growth
and development

Source:&HKMmweeniill , 2014, p. 64

The achieved level oflevelopment of economies is most often expressed by
GDP per capita. According to the Global Competitiveness Report, all economies
are divided into 3 core groups and 2 transit groups. The main groups include:
factordriven economies (<2000 USD per capitafficiency-driven economies

($ 30008999 pc), and innovationdriven economies (> $ 17000 pc). The
transition groups include: economies transiting from fadtoren economies to
efficiency-driven economies (20802999 USD pc) and economies transiting
from efficiency-driven economies to innovatiairiven economies (90607000

USD pc).

Economies with the highest GDP per capita are innovaliMen economies,

that is, economies that base their growth and development on innovation. This
can be interpreted dm another point of view: innovation has become a key
factor of growth and development. This also means that the economy
successfully overcame previous steps in its development and made efficient use
of available resources, and that a satisfactory levatwastments in resources

and the results of these investments have been reached.

Of course, respecting the fact that value is created in enterprises, the assumption
is that in the most developed economies there are also the best conditions for
business perations within the economic system. Since each economic system is
extremely complex, the quality of the environment in which the companies
operate depends on many factors: development of institutions, macroeconomic
environment, market development, finaic environment, labor force
characteristics, etc.
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2. ELABORATION

2.1.Innovation indicators

Two methodologies have been developed to look at the level of innovative
characteristics achieved in order to compare national economies. Innovation on a
globalscale will be INSEAD and WIPO.

For the needs of its members as well as candidates for accession to the European
Union, the European Commission publishes an Innovation Scoreboard.

In addition to these two innovatidocused methodologies, Global
Competitiveness Report, which is an important factor in innovation, can be used
to look at innovation.

2.1.1.Global Innovation Index

The Global Innovation Index (hereinafter referred to as Gll) was designed by the
INSEAD Business School, and the first poation containing this index was
published in 2007. INSEAD has been joined by WIPO, the World Intellectual
Property Organization, in 2012, and since 2013, by Cornell University. To date,
12 publications have been published with data on the value ondeis.

Gll index is calculated as the average of two-isglices: the input sumdex

and sukindex of output. The input stihdex consists of 5 basic indicators:
Institutions, Human capital and research, Infrastructure, Market sophistication,
Business @phistication.

The output suindex consists of two basic indicators: knowledge and
technology outputs, and creative outputs. Each of the basic indicators consists of
3 other indicators. The total number of indicators used to derive the Gll index is
abaut 80. The number of countries covered by these surveys varies depending on
the availability and reliability of the data used in the calculation of this index.
For example, the 2007 Gll Report covered 107 countries, in 2011 125 countries,
in 2013 142 counies with 94.9% of the world population generating 98.7% of
world GDP, and in 2019 129 countries or 91.8% of the world population, which
creates 96.8% of world GDP.

Since 2011 until the last survey related to 2019 Switzerland is the undisputed
leader anctountry with the most innovative features. According to the research
carried out in the period of 202010 the innovation leaders were USA in 2
surveys and Iceland in one survély.2019, and in earlier years;7/6European
countries are consistently amotige top 10 countries. It is also interesting that
all the Nordic countries are highly ranked. According to a 2019 survey, Sweden,
Finland and Denmark are among the top 10, with Norway and Iceland among
the top 20 countries in the world.

175



Table 1.Leadingcountries by innovation characteristics

2019 2011
Year Country Gll Country Gll
Rank
1 Switzerland 67,40| Switzerland 63,82
2 Sweden 63,65| Sweden 62,12
3 USA 61,73| Singapore 59,64
4 Netherlands 61,44| Hong Kong 58,80
5 United Kingdom 61,30| Finland 57,50
6 Finland 59,83| Denmark 56,96
7 Denmark 58,44 USA 56,57
8 Singapore 58,37| Canada 56,33
9 Germany 58,19| Netherlands 56,31
10 | Israel 57,43| United Kingdom 55,96

Source: Authors, based on The Global Innovations Report 2011 and 2019

In 2019, and in earlier years;/6European countries are consistently among the
top 10 countries. It is also interesting that all the Nordic countries are highly
ranked. According to a 2019 survey, Sweden, Finland and Denmark are among
the top 10, wittNorway and Iceland among the top 20 countries in the world.

Values of GllI innovation input index and the index of output of innovation for
Serbia compared to the world average and the average of European countries are
shown in the table below.

Table 2.Gll and subindex

Year

2011(2012|2013|201420152016/2017(2018|2019

Gll 36,67 36,81 37,41 36,90 37,01 36,73 37,12 36,97 36,32

World I 43,07 42,27 42,14 42,82 43,55 43,8 45,1Q 45,20 45,34
10 30,3Q 31,35 32,64 30,99 30,671 29,6Q 29,15 28,73 27,24

NC 125 141 1421 143 141 128 127 126 129

Gll 45,22 47,93 47,64 47,23 47,99 46,85 47,1Q 46,67 46,42
Europe I 52,00 52,95 52,83 52,30 53,48 53,11 54,54 53,98 54,77
10 38,51 42,91 42,44 42,14 42,50 40,59 39,65 39,40 38,04

NC 36 39 39 39 39 39 39 39 39

Gll 36,31 40,00 37,874 35,89 36,471 33,75 35,34 35,49 35,71

I 39,09 41,50 41,55 40,06 41,78 40,94 43,79 43,50 44,5(C

Serbia 10 33,53 38,50 34,20 31,73 31,14 26,57 26,90 27,42 26,93
WR 55 46 54 67| 63 65| 62 55| 57|

ER 29 30| 33 37| 36 36 36 35| 34

POP 9,9 74 102 7,20 95 89 8,8 8,8 8,8

Source: Authors, based on The Global Innovations Report2019
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Legend: GHGlobal Innovation Index; #nnovation Input suindex; 10O
Innovation Output suindex; NG number of countries covered by the report;
WR rank in the world; ERank in Europe; POP population represented in the
Report in millions.

According to the ranking on the world list, Serbia is in the first half of the
observed countries, while at the European level it is at the end of the list.

Overall, it can be concluded that the innovative characteristics of Serbia are
below the world average, and also below the European average, with the lag
behind the EU average significantly higher than the world average.

The data presented in the tablentains certain inconsistencies which call into
guestion the data presented, at least when it comes to Seraiet, from 2011

to 2015 the population in Serbia ranges from 7.2 million to 10.2 million, which
brings into question the validity of the daieesented, however it also makes it
practically useless for serious analySigice 2016, the population of Serbia is
"stabilized" at 8.9 or 8.8 million, and in that sense, data related to Gll for Serbia,
can be considered more or less relevant.

Thus, adar as the 2016 period is concerned, it is observed that there is a slight

decline in GlI at the world level. The same can be said for the European average.
At both the global and European levels, a slight decrease in Gll is a consequence
of the fall in he value of the output stibdex, while the sulindex of inputs has

a growing value at both the world and European level.

Figure 2. Serbia and the WorldGII 20162019
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Sorce: Authors, based on The Global Innovations Report-2018

During this periodthe Republic of Serbia constantly, but very slightly, raised its
innovative performance. The values all three indicators are higher in 2019
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than in 2016. The value of the innovation input-gutex increased more than
the value of the innovation outpsubindex.

Value
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Figure 3. SerbiaGll and subindexes 2012019
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Source: Authors, based on The Global Innovations Report2018

Observed by main indicators within the godex of innovation input and
innovation output, in the period 202819 in comparison with the European
average, Serbia has no value above the average, while compared to the world
average, there are two indicators in the whole observed period which are above
average, institutions and infrastructure. For 2019, Serbia has betieatans

than the world average for Human capital & research and Knowledge &
technology outputs. Serbia is far behind the European average in all indicators.
Compared to the world average Serbia lags significantly behind in the indicator
of Market sophistiation, a backlog of records and for Business sophistication
and Creative outputs indicators.

Table 3.Serbia and the Worliasic Indicators Gll 2012019

Year
2016 2017 2018 2019
W | E S| W| E S | W| E S| W| E S
INS |63,14 76,00 65,70 63,05 75,57 67,7064,08 75,75 67,20 65,04 76,571 68,7
H&R | 33,91 46,73 32,80 34,03 46,41 33,9033,00 44,82 32,20 32,1344,61 324
INF | 43,36 53,61 43,70 46,19 56,10 49,7445,19 54,76 49,60 45,9455,66 49,9
MS | 45,37 49,81 34,30 47,23 51,72 38,743 48,05 51,65 39,20 49,0452,78 39,4
BS 33,54 40,39 28,1Q 34,97 42,93 28,90 33,89 42,94 29,2( 34,544,223 31,9
K&T | 27,54 37,51 27,70 25,71 35,24 24,743 26,59 31,20 26,70 25,5536,8§ 26,7
CO |31,6243,61 25,50 32,53 44,05 29,1030,41 41,49 28,10 29,0339,3¢ 27,2

Source: Authors, based on The Global Innovations Report20198
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Legend:INS-Institutions; H&RHuman capital & research; INFfrastructure;
MS-market sophistication; BBusiness sophistication; K&TKnowledge&
technology outputs; CQ@reative outputs; VWVorld; E-Europe; SSerbia

Figure 4. Serbia and the Worl@asic IndicatorsGll 2019
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== Europe
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Source: Authors, based on The Global Innovations Report 2019

In the observed period Serbia has significantly raised the performance related to
the Institutions, Infrastructure, Market sophistication and business
sophistication. Performance ialso rising in Creative outputs, while two
indicators are stagnant: Human capital & research and Knowledge & technology
outputs

Figure 5. SerbiaGll Core Indicators 2012019
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2.1.2.Summary Innovation Index

In order to measure innovation at European Union level, the Summary
Innovation Index (Sll) was constructed. The values of this index for the Member
States, as well as for a certain group of countries of interest for the European
Union are published by the European Commission, annually in the publication
European Innovation Scoreboard. In 2019 eighteenth publication was published.

Depending on the value of the SlI, and relative to the European Union average,
all countries surveyedre divided into 4 groups:
Innovation leaderswhich include the countries with the value Sl more
than 20% above the average SlI for the European Union;
Followers of innovators which include the countries with SlI value 96%
120% of the average valué 8l index for the European Union;
Moderate innovatorswhich include the countries with Sl value 5090%
of the average value of Sll index for the European Union, and
9 Modest innovators, until 2010, the countries in this group were called
catchingup wuntries- countries with a Sll value below 50% of the
average Sll index value for the European Union.

Four groups of indicators are used to calculate the value of the SlI index.:
Framework conditions, Investments, Innovation activities and Impacts.The
methodology used for the calculation of the Sl index varies from the
methodology used for the calculation of the index GII. However, although the
methodologies differ, the leader remains unchanged. The leader with the most
innovative features in Europetlaugh not a member of the European Union, is
Switzerland. Within the European Union, the leading countries in terms of
innovative features are: Sweden, Denmark and Finland, respectively.

Serbia first appeared in this report in 2009, and was ranked attmemgporest
catchingup countries. Since 2011, Serbia has been included in the Moderate
innovators group, in which it is located to this day.

Serbia, as well as countries from the immediate environment, are significantly
behind the most innovative countip Europe, Switzerland, and the most
innovative country in the European Union, Sweden. The innovative performance
of these countries is well above the European Union average (Table 4). In terms
of its immediate environment, Serbia is ranked just behinagkity, a member

of the European Union, in terms of innovative performance. Behind Serbia are
three EU member states: Bulgaria, Croatia and Romania, as well as Northern
Macedonia. In the period from 2011 to 2018, in the group of observed countries,
Serbia las had the highest increase in Sll, 45.5%, and had the highest average
annual growth rate of 5.5%.
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Table 4.SI1 20112018

Country Year R18| G% |AGY
2011 201 2019 2014 2019 2016 2017 2018
SIl {0,484 0,474 0,483 0,484 0,49d 0,503 0,513 0,525
R11/100,d 99,4100,4 99,9101, 1044 1063 108§
Sil |0,7790,76d 0,7690,775 0,785 0,804 0,814 0,823
R11|1614 157.6 158,1160,7 162,8 166.4 1684 170.6
SIl |0,6940,699 0,7090,695 0,694 0,713 0,716 0,713
R11|1434 1450 146,1144.1 144.6 1474 1488 1471
Sl |0,2240,1940,2060,2190,22d 0,227 0,231 0,235
R11| 463 404 427 459 454 47d 47d 487
il |0,3190,304 0,303 0,306 0,314 0,324 0,324 0,333
R11| 664 631 624 639 651 664 681 694
Sl |0,2140,1930,1890,151 0,144 0,15d 0,155 0,165
R11| 448 40d 391 31,3 204 311 324 341
Sil |0,2710,2510,2640,237 0,251 0,251 0,260 0,287
R11| 56,1 52d 534 491 52d 521 544 594
Sl |0,1840,174 0,187 0,194 0,209 0,214 0,223 0,209
R11| 37d 369 38d 407 434 43d 463 434
Sil |0,2110,261 0,268 0,277 0,282 0,274 0,299 0,307
R11| 437 541 55d 574 584 5734 619 637

EU28

100, 89| 1,2

SW

156,41 5,6 | 0,8

SE

1354 3,0 | 04

BG

444 35|08

HU

634 44106

RO

31,4-23,6| -3,8

HR

54,4 14,3| 0,8

NM

399 14,2 1,9

RS

58,9 455| 5,5

Source: Authors, based on European Innovation Scoreboard 2019

Legend: EU2&uropean Union with 28 members; SSWitzerland; SE
Sweden; B@&Bulgaria; HUHungary; ROGRomania; HRCroatia; NMNorth
Macedonia; RSRepublic of Serbia; SISIl value; R11SlII relative to EU28 in
2011; R18 Sl relative to EU28 in 2011;G%rowth 2018:2011 in %; AG%
average growth in % in period 202018.

Observed by individual indicators (Table 5) Serbia is below the EU28 average
by all indicators. Serbia came closest to the EU28 average for Innovators and
Firm Investments and Sales Impactigadors. The furthest from the European
average are the Intellectual Assets indicator, and Research Systems and Finance
and support indicators.

Compared to the immediate environment, Serbia has the best performance in
Human Resources, Innovators and Ligds indicators. Indicators of Intellectual
Assets and Innovation Friendly Environment can be considered bad, with only
Northern Macedonia behind Serbia in both cases.
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Table 5.Basic indicators of Sll in 2018, relative to EU28 = 100

Country| HR [ RS | IE FS | FI IN LI 1A El S

SW 195,94 207,9147,0134,9175,90 157,4158,§ 173,4112,3 115,
SE 174,9 166,4172,3109,3124,3 115,4147,3 156,4134,5 88,0
BG 52,17 205 53, 159 419 27,0 30,1 81,0108,4 37,9
HU 43,9 49,71 915 42,2 82,7 34, 549 41,2118,9 81,6
RO 13,7 242 76,9 269 91 0,0 39,3 23,0 46,3 61,4
HR 49,9 33,7 41,3 30,3 934 954 62,9 30,0 64, 35,3
NM 33,4 534 3572 14,40 62,1 53,0 25, 16,3 6,2 50,1
RS 547 31,3 39,9 36,1 79,1 96,3 63,2 24,3 38,1 67,3

Source: Authors, based on European Innovation Scoreboard 2019

Legend: EU2&uropean Union with 28 members; SSWitzerland; SE
Sweden; B@&Bulgaria; HUHungary; RORomania; HRCroatia; NMNorth
Macedonia; RSRepublic of Serbia; HRHuman resources; RBesearch system;
IE-Innovation friendly environment; FBinance and support; HHirm
investments; INnnovators; LiLinkages; IAlntellectual Assets; El
Employment Impacts; SBales impact.

2.1.3.Global Competitiveness Index

The World Economic Forum (WER)eals with the competitiveness of national
economies, and publishes annual reports on the value of the Global
Competitiveness Index (GCI). Although this research does not directly address
innovation, there is a strong link between innovation and competéss. It

should be emphasized that this also applies to-femg competitiveness,
understood as a concept that determines the development perspectives of
individual economies in the future. (Kn

In addition, two of the twelvgillars of competitiveness, used to derive GCI
values, are related to innovation, namely: Business dynamism and Innovation
capability. In addition to those mentioned, there are indicators that are important
for innovation but are treated either as sepayiges or within other pillars.

According to the latest available report, for 2018, Serbia is ranked 65th out of
140 countries by GCI. Business Dynamism is ranked 59th and Innovation
capability 56th. Compared to the previous year, the vast majoritydafators

used in the calculation of the above two indexes show growth.

Of the eight indicators used to calculate the Business Dynamism Index, six
indicators show an upward trend, one is declining, Insolvency recovery rate, and
one is unchanged, Insolvgncegulatory framework. Ten indicators are used to
calculate the Innovation Capability Index, and all indicators show an upward
trend compared to the previous year.
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Within the Business Dynamism pillar, Serbia is ranked best in Insolvency
regulatory framewrk, 14th place. The Time to start business indicator was
ranked 25th. The worst ranked indicator under this pillar is Attitudes toward
entrepreneurial risk, at 119th place. Within the Innovation capability pillar,
International Cenventions ranked 41st drR&D expenditures% GDP 42nd and
Buyer sophistication 127th.

2.2. Discussion and analysis

In order to understand the phenomenon of innovation in the Serbian economy, it
is important to look at the trends and characteristics of its economic system. In
that sense, the Serbian economy can be said to have gone through two phases
and is currently in the third phase. These phases are:

9 Devastation phase;

1 Wandering phase;

9 Consolidation phase.

The devastation phase covers the period from the early 1990s to the end of 2000.
The characteristics of this period are: the dissolution of the SFRY; the war in the
territory of the former Socialist Federal Republic of Yugoslavia (hereinafter: the
SFRY); hyperinflation; economic sanctions from the international community;
NATO aggression and bombing; two implementation of the privatization
process.

The intensification of the globalization process and events such as the fall of the
Berlin Wall in Novembel 989 launched a series of processes at the global level,
that affected Yugoslavia, part of which was the Republic of Serbia. At the end of
the 1980s, Serbia was in the group of Central and Eastern European countries
that began the transition process, acpss aimed at changing the social order,
with ultimate goal of moving from a socialist to a capitalist society. The first
step in the transition is to change the form of ownership, in which private
ownership of the means of production should become thdandomform of
ownership. To work toward this goal, the Law on Social Capital was adopted at
the level of the SFRY in 1989, and at the level of the Republic of Serbia in 1991
the Law on the Procedure for Conversion of Social Property into Other Forms of
Praperty. This initiated the transition process.

In the following period, the breakup of the SFRY and the beginning of armed
conflicts in the territory of the former SFRY begin. So as to separate individual
Republic from the SFRY, in April 1992 the FederapRblic of Yugoslavia
(FRY) was formed, consisting of two former Yugoslav Republic, Republic of
Serbia and Montenegro. The armed conflicts in the territory of the former SFRY
lasted until the end of 1995.
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Immediately after the proclamation of the FRYMay 1992 the United Nations
imposed economic sanctions on the FRY, and these sanctions lasted until
October 1996. With the lifting of international community sanctions, the story of
the FRY sanctions did not end. In 1998, the European Union and the USA
reintroduced the FRY sanctions, which were soon abolished against Montenegro
and applied only to Serbia. The sanctions remained in place until September
2001, when they were officially abolished.

Table 6.Inflation rate in Serbia in period 1992018

Y 1 1 1 1 1 2 2 2 2
ear | 995 996 997 998 999 000 001 002 003
R 8 9 2 3 4 7 9 1 9
ate% 2,7 5,6 3,3 0,2 2,4 11 50 9,5 9
Y 2 2 2 2 2 2 2 2 2
ear | 004 005 006 007 008 009 010 011 012
R 1 1 1 6 1 8 6 1 7
ate% 1,0 6,1 1,7 A4 2,4 1 1 11 3
Y 2 2 2 2 2 2
ear | 013 014 015 016 017 018
7 2 1 1 3 2
ate% 7 1 4 1 1 ,0

Source: https://data.worldbank.org/indicators

The period from late 1992 to early 1994 will be mostly remembered for
hyperinflation, which has become one of the largest hyperinflations in world
hi story. The daily inflation was over
annual inflation rate SerbiaHyperinflation stopped in January of 1994, just
before the denomination and stabilization of the dinar value, the monthly price
growth rate was 313.563.558%. Due to hyperinflation, a revaluation was carried
out in 1995 as part of the privatization prsge virtually canceling and
suspending privatization that began in 1989 9 1  ( ktvak 8042).iThe

next attempt at privatization begins with the adoption of the Law on the Basics
of Changing the Ownership of Social Capital, at the level of FRY, @6,18nd

the Law on Property Transformation in Serbia, 1997. Privatization in Serbia was
carried out on the aforementioned regulation until 2001, when a set of new legal
regulations related to privatization was adopted.

The end of the last decade of theehtieth century rounded off all the hardships
Serbia went through in the twentieth century. On 03/24/1999 NATO launched a
bombardment, i.e. aggression against Serbia and the FRY. After 78 days of
bombing, with the signing of the militatgchnical agreeménon 06/10/1999,

the NATO aggression ended.

These events left the economy of Serbia with devastating consequences, from
which the Serbian economy has not recovered to this day. It is believed that the
Serbian economy lost about three annual GDPs int¢hatear period. GDP in
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Serbia in 2000 was over 50% | ower t han

was a depletion of the population, falling per capita GDP, the blossoming
shadow economy, euroization of the monetary system, the loss of confidence in
our own institutions, the destruction of economic facilities and infrastructure by
the NATO Pact. Estimates of destroyed structures during the bombing range
from $ 5 billion to over $ 100 billion USD.

The sanctions that were applied to Serbia left immeakucainsequences on the
economy and lives of its people. The last decade of the twentieth century is
marked by the widespread use of ICT technologies and computers in the world.
There was new knowledge, many new inventions and innovations, which
resulted inthe creation and application of new technologies and led to the
obsolescence of many assets. Serbia remained deprived of this new knowledge
and cognition so at the end of this period, it came out with a completely
devastated economy and physically or rigrdepreciated fixed assets. The
conseqguences of the sanctions, which have spread throughout the last decade of
the 20th century, represent a kind of technological genocide over the economy of
a nation.

It is clear that in this period, period of devastaf we cannot talk about the
normal economic situation, so innovation cannot be treated as it would be in
normal circumstances. If every person is a potential innovator, then in Serbia, in
the mentioned period, these potentials were directed at othgs thiot towards
economic prosperity.

The great English writer George Bernard Shaw, in the drama "Major Barbara" in
1907, wrote: "...Food, clothing, dismissal, rent, taxes, reputation and children.
And nothing but money can remove that burden from asrfammp. And his
spirit cannot be lifted until that burden is removed."

The wandering phase begins after the democratic changes in 2000, and lasts until
2015. Characteristics of this period are: implementation of the process of
privatization of public prperty, the disappearance of Yugoslavia and the
emergence of the State Union of Serbia and Montenegro (hereinafter: SUSM)
termination of SUSM and the formation of the Republic of Serbia as an
independent state, the resumption of political pressures andrignghe
emergence of the global economic crisis.

In 2001, a new Privatization Law was adopted whose main goals was to change
ownership structure and create an open and efficient economy. It was expected
that privatization would be completed in a few ngeand that future owners
would buy socially owned enterprises to make them strong and modern
businesses, not for the sake of acquiring their fixed assets. Everything that
happened later was very much out of the box. The privatization process turned
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into aprocess that took too long and was implemented throughout the wandering
phase. In addition, the results achieved were below expectations, the process was
followed by many scams, often businesses were bought for the sake of property
and soon after the purased company was closed, etc. In short, the privatization
process conducted in this way cannot be considered successfully implemented.

Economic policy makers believed that the Serbian economy should be
developed in a neoliberal fashion, despite numewargings by analysts that a
devastated and rotten economy was uncompetitive on the world stage, that such
an open economy could do no good, and that blind application of the
Washington Consensus principles, which in addition to privatization implies
liberdization and deregulation, cannot significantly improve the Serbian
economy, but only create an additional problem and slow down Serbia's
transition path.

All that was happening in the Serbian economy during this period was
significantly influenced by pdical circumstances. In February 2003, the FRY
ceased to exist and the SUSM was formed. The new state lasted until June 2006,
when Montenegro declared independence and practically created the Republic of
Serbia, as an independent state.

The political ssue is not over. In fact, in February 2008, Kosovo and Metohija,
the autonomous province within Serbia unilaterally, in spite of the Constitution
of the Republic of Serbia declared independence. This created constant political
pressure on Serbia, that timmies to this day and has a significant impact on
Serbia's economy. In late 2008 and early 2009 world economy went into
recession, outbreak of the global economic crisis did not bypass Serbia.

Table 7.SerbiaGDP growth rate

Year | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Rate% 55 4,9 6,4 57 -2,7 0,7 2,0
Year | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Rate% -0,7 29 -1,6 1,8 3,3 2,0 4,3

Source: Ministry of Finance RS, Public Finance Bulletin 1/2019

Growth rates at the beginning of the phase are the result of thatkngity of
economic activity in the preceding period, and generated revenue from the
privatization process. With the advent of the global crisis, Serbian economy
entered a recession that lasted from 2009 to 2015. During three years the
negative growthate was recorded, 2009, 2012 and 2014, so it can be said that in
the observed period, 202®14, there was no economic growth. Not only did

the Serbian economy perform poorly in quantitative terms due to the effects of
the global economic crisis, its qualive performance was also poor. This is
best reflected in its competitiveness
2015)
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Table 8. SerbiaEmployment and unemployment in period 220%8

Year | 2005 2006 2007 2008 2009 2010 2011
Employment (in 000) 2.171| 2.115| 2.085| 2.082| 1.985| 1.901| 1.866
Unemployment (in 000) 888 913 850 756 747 744 753
Unemployment.rate % 20,8 20,9 18,1 13,6 16,1 19,2 23,0

Year | 2012 2013 2014 2015 2016 2017 2018
Employment (in 000) 1.866| 1.865| 1.845| 1.896| 1.921| 1.977| 2.053
Unemployment (in 000) 762 775 741 743 713 651 583
Unemployment.rate % 23,9 22,1 19,2 17,7 15,3 13,5 12,7

Source: Ministry of Finance RS, Public Finance Bulletin 1/2019

The trend of employment and unemployment since the beginning of the
observed period is accompanied by developments in the privatization process.
2005 and2006 saw a decrease in employment and an increase in unemployment.
Deteriorating indicators came atime of recession, with the fall of the number

of employees, and growing rate of unemployment grains.

During this period, Serbia is starting to appear in innovation reports, and in the
European Commission's report it is improving its position from modest
innovator to moderate innovator.

Phase of the consolidation is the phase in which Serbia is today, and it begins
with 2015. Since 2015, Serbia is intensively implementing reforms,
implementing fiscal consolidation, there is a more intensive attractitoredgn
investments that are necessary for further development, as domestic savings in
the entire period are insufficient for the level of investment that is required for
more intensive economic growth. Investment in road and rail infrastructure has
also keen intensified. During this period, macroeconomic indicators from the
Serbian economy improved. The rate of economic growth was increased,
employment was increased, unemployment was decreased, public debt has been
reduced, inflation is low. All this is iithappening in the context of unresolved
political issues, above all the issue of Kosovo and Metohija.

Table 9.SerbiaExternal debt in period 2008018

Year | 2005 2006 2007 2008 2009 2010 2011
External debt 12520 14.291| 17.382| 20.982| 22.272| 23.509| 24.123
in % GDP 56,3 55,1 551 58,8 68,6 74,5 68,1

Year | 2012 2013 2014 2015 2016 2017 2018
External debt 25.645| 25.644| 25.679| 26.234| 26.494| 25578 26.901
in % GDP 76,1 70,4 72,4 73,5 72,1 65,3 62,9

Source: Ministry of Finance RS, Public Finamdletin 1/2019
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Table 10.SerbiaPublic debtin period 20052018

Year | 2005 2006 2007 2008 2009 2010 2011

Public debt 10.283 9.352 8.875 8.781 9.849| 12.157 14.789

in % GDP 47,6 33,9 27,9 26,8 30,9 39,5 42,8

Year | 2012 2013 2014 2015 2016 2017 2018

Public debt 17.717| 20.141| 22.762| 24.819| 24.820| 23.222 23.015

in % GDP 52,9 56,0 66,2 70,0 67,8 57,9 53,8

Sourcehttp://www.javnidug.gov.rs/upload/

Table 11.SerbiaForign direct investments in peri@&D052018

Year | 2005 | 2006 2007 2008 2009 2010 2011
FDI net 1,25 3,3 2,5 2,5 2,1 11 3,3
in % GDP 5,6 12,8 8,0 7,0 6,4 3,6 9,4

Year | 2012 | 2013 2014 2015 2016 2017 2018
FDI net 0,7 1,3 1,2 1,8 19 24 3,2
in % GDP 2,2 3,6 3,5 51 52 6,2 7,5

SourceMinistry of Finance RS, Public Finance Bulletin 1/2019

However, although favorable tendencies and positive trends are present, it will
take at least another seven years with an average growth rate of 4% to reach the
GDP level of the 1990s, that is, befdhe transition period (Jakopin, 2018). In
order to achieve such growth, it is necessary for investments to be close to 25 %
of GDP,or56 % mor e t han etralg20d9) cc(n§PdertthatcSurﬁ)idwiII
come out from the consolidation phase and movedméxt phase when, finally,
reaches a GDP from the 90's.

In terms of innovation, Serbia has slightly increased its innovative performance
in this period.

CONCLUSION

Innovation is an important determinant of every economy, and as the economy
becomes mordeveloped, that innovation has a significant role in its growth and
development. This further shows the relationship between the material bases, as
measured by GDP per capita, and innovation.

The countries with the highest GDP per capita are the masiatine.

As far as Serbia and its economy are concerned, it is obvious that it takes a lot of
time to reduce the gap between Serbia and developed countries. In the future, it
is necessary to achieve higher rates of economic growth and increase GDP per
capita. Also, it is necessary to continuously build and improve the environment
(institutions, infrastructure, markets, human capital), etc., which will favor the
development of entrepreneurship and, of course, expressing innovation.
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Particular attention ahspecial place in this belongs to the education system,
which should educate personnel with pronounced entrepreneurial characteristics.
In the future, Serbia will need to take a serious commitment to addressing brain
drain. This problem has always existedSerbia, but there has never been a
right way to keep this negative phenome
et al, 2012). If the most educated and innovative people leave, if 10% of the
population declines in 05 years, and if the mortality eis higher than the

birth rate, then the prospects of such an economy, as well as of the people,
cannot be great. Serbia is not strong enough or economically powerful to solve
the future problem of labor shortages necessary for economic development right
now, in the way developed countries, such as Germany did, by importing labor
and accepting migrants.

How and in which way Serbia will deal with these issues depends largely on the
political system and economic policy makers, that are most responsible for
creating an economic environment conducive to the development of
entrepreneurship and innovation.
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ENHANCING SERBIA'S INNOVATION
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Abstract: The paper discusses the consequences of cooperation
between Serbia and the EU in the context of innovation
development prospects of the former. The main hope for Serbia was
that she would be able to increase its innovation potential,
especially the one gficable in its manufacturing sector. To detect

a possible increased innovative content of the Serbian export sector,
we analyze qualitative changes of domestic exports through
tendencies of goods at higher levels of processing, of which the
eventual incrase would create important conditions for sustainable
and stronger export growth. Additionally, the indices of intra
industry trade were calculated, as well as the changes in export
specialization. Then, the obtained results are compared with those
achievel by Central and Eastern Europe economies. Despite the
strong growth of Serbian exports in 268018 and moderate
structural advancement, there are no conclusive signs of sufficient
improvements of calculated indicators to imply significant
innovation devimpment.

Keywords: Serbian exports, innovation content, higleh
products.
JEL: F14, F15B41

1. INTRODUCTION

On January 2014he firstintergovernmental Conferend¢eok place, signalling

the formal start of Serbia's EU accession negotiations. When it comes to the
Chapter referring to innovation policy (Chapter&&ence and Research), the
screening process had started in October andcaagleted in December 2014
being thdirst Chapter to be (provisionally) closed (December 13, 2016).

Judging by EUO&s Serbia 2-83, ham&ye maa r t ( E
referring to Chapter 25 Serbia is at a good level of preparation in the area of
science and research. European Commission (EC) claims that regarding research

and innovation policy the nra priorities of the European Research Area are
incorporated in Serbiads strategy on s
Some progress in implementing the strategy was made with the adoption of the
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action plan in July 2018. Serbia continues to beraend successful in Horizon
2020 as well as in EUREKA and COST. However, the national level of
investment in research remains low at 0.93% of GDP with onhthdre of this
amount coming from the private sector. On measures for the Innovation Union,
the Serbian Innovation Fund continues to be active with increased budget
contributions from the Ministry of Education, Science and Technological
Development. According to the EC, Serbia should in particular increase the
national funding for research and stiate more intense cooperation between
increasing activity of private industry and academia.

It is important to note that the EU set the ability to compete within the single
market as the main economic criterion for EU accession. Serbia ranks well
among cadidate countries but has not made significant progress in its
innovation potential and policy with respect to the EU. It is clear that greater
efforts had to be taken in the field of innovation policy to make the country
competitive and efficient at theuEbpean level. Firstly, as an overall measure,
government expenditure on research and development (R&D) in Serbia is only
half of the EU28 average (1.97%). Secondly, changes are needed in scientific
and higher education policies in order to fully integtatem into the European
Research Area.

Importantly, factors that most determine the competitiveness of any country, as
well as Serbia, are: GDP per capita (pc), FDI inflows into the economy, foreign
trade balance, exports. Additionally, potentially one coficial competitive
advantage is innovation capacity of the country. All these factors supposed to be
improved after the integration of Serbia to the EU. Until now, all those
indicators are well improved, but from a very low base, taking as the iréaal y
2000, or some other year in the early
EU integration process. Yet, the question is whether the inherent dynamics of
the EU have a convergence phenomenon itself and how it could be positively
used by Serbia.

According to Erste Report (2013), t he

i mportanceo i n s hauypiofrtte regidneTheekeydanfurther ¢ c a't

catching up will be to replace the knowledge import with innovative products
generated in CEE catriesi very hard objective. It is expected that in medium
to long term CEE countries among them Serbia will continue their path of
catching up with the technological frontier. Of course, the question is how
realistic it is for these countrigsespeially EU candidate countries, including
Serbial to make substantial progress in this field.
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2. RELATED LITERATURE 1 INSIGHTS INTO CEE
EXPERIENCE USEFUL FOR SERBIA

CEE economies participate as full members of EU framework programs for
funding research and innovation, including the current Horizon 2020 {2014
2020). Although their participation in the EU programs for research and
innovation is considered not differéntr om t he Aol do EU 15
are however differences in terms ofnamberof successful projects winning
European competitions and of EU funding attracted for R&D activities. Borota
et al (2019) have documented large heterogeneity in inrmvatolicy and
performance between old and new EU member states, and presentk/dirm
evidence on the close link between FDI spillovers and eastern European firms'
innovation. They built a twoegion endogenous growth model to analyze the
gains from inovation policy cooperation in an economic union. The two
regions, the West and the East (the new-g66# members) feature firms
competing in innovation for market leadershipre integrated via free trade and
costly technology transfer via FDI and leadifferent innovation performance
and policy. Calibrating the model to reproduce key features of the EU economy,
they compared the outcomes of an BAstst R&D subsidy war with a
cooperation scenario with unified subsidy across regions. They found ¢hat th
dynamic gains spurring from the impact of cooperation on the economy's growth
rate are sizable and substantially larger than the static gains obtained
internalizing the strategic motive for subsidies. Additionally, the model suggests
that the presence &Dls (along with the knowledge spillovers carried by them)
and multinational production facilitates the strategic motive and increases the
gains from cooperation.

Chistruga and Crudu (2016) have evaluated the influence of European
integration through # EU financing dimension upon the evolution of external
competitiveness of new members of the EU since 2004 and 2007 (excluding
Malta and Cyprus). The findings contribute to confirm the assumptions that the
European integration and the EU financing instate had important effects in
improving the industrial performance and international competitiveness of those
countries. The paper by Antimiani and Costantini (2013) analyses the role of the
enlargement process of the EU as a factor fostering international
competitiveness of EU member states. The study argues that the economic
integration process has reduced the technological gap between old and new EU
members, and this pattern of technological innovation can partially explain the
strong impulse on the expgodynamics of European countries. By using a
dynamic panel data estimator the authors find that the enlargement process has
produced an overall larger positive impact on export flows for new members
than for old onesi and more importantly that sectors with the higher
technological content have received the strongest impulse. Additionally, the
augmented gravity model allows shaping the crucial role of technological
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innovation in fostering export competitiveness. Thagydmplication is that the
more the new EU members catch up technologically as a result of the integration
process, the more they will benefit in terms of economic development.

Petrariuet al (2013) in a comprehensive study aimed to show the empirical
evidence on the link between innovation and economic growth in the CEE
countries. Their paper encompasses a number of different proxies to measure
innovation. In the study conducted in 15 states, including Serbia, with data for
each country covering thegped 19962010, the findings are consistent with the
existing literature that innovation makes a significant contribution to national
competitiveness and economic growth and that the gap between the Western and
Eastern economies can be reduced by invgstirinnovation. Final conclusion

is that the development level of a country is the engine of innovagitbocating

funds to research and development is the main source of support offered in this
respect. However, regarding innovation factors that infleegrowth, they fail to

make a significant contribution in the case of the CEE states. Namely, these
countries had rapid economic growth, but a growth not based on the innovation
process, as innovation is in a catghprocess, related to the growth rate.

To add, for each economy, ranking according to the Global Innovation Index is
important. This Index covers more areas, among others number of patents by
origin, score in scientific and technical articles, citable documenisidek),
creative goods expts, trademarks by origin, higiech imports, knowledge
intensive employment, females employed with advanced degrees, FDI net
inflows, expenditure on education, gross capital formation (investments).
According to the Global Innovation Index (2019), amo2§ tountries, Serbia
ranks only at 57th place with index 35.71, lagging behind Slovenia (31th),
Bulgaria (40th), Montenegro (45th), Croatia (44th), and Romania (50th). in sub
group innovation input Serbia is 62nd place, while in-gudup innovation
outputit is 57th. Regarding the first year when Serbia appeared in this ranking
(200809), its place was 92nd among 130 ranked countries, with a similar
position in two subranking (Innovation Input Sulmdex at 91th, and Innovation
Output Subindex at 89th),mplying solid progress obtained since 2009.

3. COMPARATIVE ANALYSIS OF THE
TECHNOLOGICAL STRUCTURE AND FACTOR
INTENSITY OF SERBIAN EXPORTS

As mentioned, according to the EC Report (2019), Serbia should increase the
national funding for research (and ivation) i as the EU sets the ability to
compete within the single market as the main economic criterion for EU
accession. With the share of government spending on R&D slightly below half
the EU average, it is clear that Serbia faces a difficult task.i$nptrt of the
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paper, we will analyze what is done until now and what we can expect in the
close future.

The best way to determine whether Serbian products are becoming more
competitive in last two decades of the EU integration is to analyze the tendency
and trend of Serbian exporting products by proposed classification according to
applied technology and factor intensity, that is, by segregating (medium and)
high tech or high skill intensive part of domestic exports. Before thatavide
comparativensight into dynamics of merchandise exports of Serbia and selected
CEE countries we calculated average annual growth rate for international trade
expressed in EUR, but also in volume (WTO, 2019). What is especially
important is that detected the averagpakgrowth of Serbia (8.1%) was higher
than the average growth rate of international trade in -2008, which
increased by rate of 4.4% expressed in EUR (and 2.3% expressed in volume).
Also, the Serbian average export growth rate was higher than thef &@té28
(4.3%), as well as the ones of Bulgaria (7.1%), Croatia (4.5%), Hungary (4%),
and Turkey (5.6%), again implying abes®erage trade growth of the country,

yet from a very low base. To have additional comparative insight we obtained
data on exportgr capita for Serbia as well as for several other CEE economies.
As expected, these data are disappointing, as Serbian exports pc in 2018 (2234
EUR) is almost five times smaller than the one of Hungary, and near twice
smaller than Bulgarian (4248 EUR).

In the whole study, the period from 2007 to 2018 was analyzed, excluding
Serbia where were additionally covered 2000 and 2004 (from national sources).
We have used the structure of exports (and imports) by SITC (Standard
International Trade ClassificatiorfRevision 4. When it comes to data referring

to absolute values of trade we generally used EUROSTAT online database
(2019), as well as national statistic sources. As an initial year, which served for
all comparison, we took 2007, when Serbia was practicalan early phase of

the EU integration process and, most importantly, the last year before the Great
Recession. The | ast available vyear i s
structures are drawn from the UN COMTRADE database (2019) covering 261
merchandse groups at the SITGdqgit.

By analyzing the tendency of shares of h#diill manufactures and high tech
products in total export we are finally coming to product innovation, a vital task
for the modern corporation. Namely, the product innovationthdse viewed
from a marketing perspective, but also with consideration of the R&D function
and the difficulties of managing science and technology.

Given the key role of changing the nature of the skill and technological

composition of products to boostonomic performance, the purpose of this part
of the paper is to investigate the quality of domestic exports by classifying the
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exported products in accordance to the applied level of skill and technology. We
will use different classifications, those whicwere applied by referent
international organization (like UNCTAD), or referent economists. Generally,
export databases are decomposed into different categories by their level of skill
and technology composition. The export merchandise groups (261 of dinem
used to compute different indicatoisincluding those consisting of products
with large investment in R&D or with higtechnology intensity to indicate

how countries are moving out from primary commodities to manufaeskits

and technology coant sectors, including higtech products.

Among others, we have used shares of 4sigh and technologyntensive
manufactures, defined by UNCTADAdditionally, qualitative changes in
Serbian export are measured through tendencies in-Figh products,
combined mediumand hightech products (both given by Muncacsi 2009), and
through shares of skilhtensive manufactures (methodology developed by
Mayer and Wood, 2001), where higHevel indicates its better quality. It should
be noted that the basicomdition for accelerating export growth which
consequently leads to GDP growthis its structural improvement. Closely
connected with this, Nikolil (2005,
and empirical evidence confirm that the ratio of expaftscapitalintensive
products (which we will calculate in this research) and exports of-latensive
products (CapitaLabor Ratio) is significantly positively correlated to economic
growthi basic goal of any economic policy.

We first used UNCTAD (208) methodology where all products are classified
into five categories (Primary commodities: Agriculture and food: Minerals:
Manufactures: Labotintensive and resourdatensive manufactures: Loskill

and technologyntensive manufactures: Mediuskill and technologyintensive
manufactures, and Higbkill and technologyntensive manufactures). High
skill and technologyntensive manufactures covers section 5 of Standard
International Trade Classification (SITC), SITC divisions 75, 76, 87, 88 and
SITC graips 776, 792, 891, 892, 896, 897. However, marginally more inclusive
classification with the same title (higikill and technologyntensive
manufactures) was given in UNCTAD (2019) adding merchandise group 898
(Musical instruments, parts; records, tapesi@ilar).

Munkacsi (2009had classified the exports, according to technology structure,
into four categories relating to the technology level of the products. We first
used two categories combined (mediuamd hightech). Products sorted as
medium- and high tech are: merchandise groups- Zghthetic fibres suitable

for spinningand 267 Other maAamade fibres suitable for spinningection 5-
Chemicals and related products (without 52Ilnorganic chemicals;551-
Essential oils, perfume$92- Starcles, inulin, wheat glutgn 653 - Fabrics,
woven, of marmade textile materialsnerchandise groups 67Rig-iron; 672
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Ignots and other primary form878 Wire of iron and steekector 7 (Machinery

and transport equipment); divisions 81 (Prefabricateddibgs; sanitary
plumbing, heating and lighting fixtures and fittings); divisions 87 (Professional,
Scientific, Controlling Material); divisions 88 (Photographic Apparatus, Optical
Goods, Clocks). Then we separated only Higlth products covering next
merchandise divisions and groups: 5&€hemicals and related products, 712,
716, 718, 75 (Machinery and transport equipment); 761, 764, 77 (without 772,
773, and 775), 792, 871, 874, and 881 (Photographic Apparatus).

Analysis of share of skiiintensivemanufactures in total exports is given in the
study by Mayer and Wood (2001, pp:-10), and in accordance with its
methodology, we have extracted the shares of-igitéhsive manufacture
products in Serbian exports. Manufactured expottsa t € g o ress&&(nob N8 |
ferrous metals) of the SITCis divided between skiihtensive items and labor
intensive items, using the classification in Mayer and Wood (1998), which was
based on a review of earlier studies that ranked individual manufacturing
industries by their skilled/unskilled labor ratios or other measures of skill
intensity. This classification covers: Chemicals 5 (without: phosphorus
pentoxide and phosphoric acids 522.24, aluminum hydroxide 522.56, and
radioactive material 525), Cut diamonds 667 88n-electrical machinery 71

74, Computers and office equipment 75, Communication equipment 76,
Electrical machinery 77, Motor vehicles (parts thereof) and aircraft7881

792, Scientific instruments, watches and camera8®7

The mentioned classifiians were used in numerous studies. According to
Fabrizioet al (2006) increasing higtech export share causes higher unit value
compared with other countries. In parallel with deeper integration, the export
structure also changed markedly in CEE stat@®spo & Fontoura (2007)
examined the new member statesd export s
and by crossection. The export structure of CEE countries changed
significantly- mainly in Slovakia and Hungarbut the change was even greater

in the Baltic economies. The Czech and Hungarian export structure was the most
similar to that of old EU member states, with the Hungarian export structure
resembling mainly the Austrian and German examples. Landesmann & Worz
(2006) analyzed the export speaalion of new CEE member states. Regarding
medium and highech products, specialization increased, which the authors
explained by unit labor costs.
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Table 1.Shares of (Mediurrand) High Tech products, Higiskill and
technologyintensive manufactungroducts, and SkHintensive manufactures in
Serbian exports 2002018
2018 | 2017 | 2016 | 2015] 2011 | 2008 | 2007 | 2004 | 2000
High-Tech 75| 82| 87| 72| 66| 83| 64| 50| 6.0
High Skil Techint. [ 12.8| 12.5| 12.3] 12.1| 12.2| 14.2| 13.5]| 14.4] 11.0
Skill-Intensive | 36.7] 36.6| 37.7| 36.9] 242 25.1[ 23.4| 21.7] 215
Medium + High | 38.4] 38.4] 39.4| 39.0] 26.5| 28.3| 25.4] 23.7] 23.6
Notes: High Skill = higkskill and technologyintensive manufactures; Skiihtensive =
Skill-intensive manufactures; Medium + High = (Combined) Mediand hightech
products; High Skill Teclint. = highskill and technologyntensive manufactures.
Source: Authorés own calcul ation based
Serbiads Customs Administration (

Regarding the Serbian export structures, products classified in all four different
categories have shown rather similar tendencies in the period under review.
Namely, Table 1 is showing that the shares of Higlch, highskill and
technologyintensive mauafactures, (combined) mediumand hightech
products, and skiintensive manufactures in Serbian exports have moderately
increased since 2000. However, there are significantly different trends regarding
the first two narrower categories covering more mebdbgy and skill intensive
products and remaining two, which are more inclusive encompassing practically
all merchandise groups from SITC sector 5 (Chemicals and related products) and
sector 7 (Machinery and transport equipment). Namely, Higth and High

skill and technologyintensive manufactures achieved a modest increase in their
shares and regarding after 2004 tendency of those products is stagnant in at the
best case. Given their strong importance, concerning technological and skill
intensity of Serkan exports, it is not encouraging tendency. Even worse, looking
at their trends since 2008, the proportions of these types of products have been
even moderately decreasing. True, they generally retained roughly the same
portion in domestic exports durirajl observed period. It suggests a relatively
low value of products with the largest possibility to be placed in sophisticated
markets, as is the one of the EU. Given that these groups of products are mainly
those that have the largest innovation contewlt gotential, it implies the weak
performance of the Serbian export sector in this important domain. Namely, only
two merchandise groups: 542edicaments (1.4%) and 7-Eotating electric

plant and parts thereof (3%) have a significant share in Serbiamt §20@8)

when HighTech products are concerned.

When it comes to the second most important classificatidmgh skill and
technologyintensive manufacturek the situation is something better because
slightly wider coverage. Namely, to the two meng&dmmerchandise groups we
can add an additional two with a share of minimal 1%:-S64dp, cleansing and
polishing preparations with 1% and 58ibes, pipes and hoses, and fittings for
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them (of plastics) with 1. 3%. d&ed , bot |

with strong innovation content.

Additionally, the trend of the growth of all four analyzed indicators is a
worldwide phenomenon, but it seems that Serbia detected solid growth of two
more covering indices (mediumand hightech products andkill-intensive
manufactures) in a relatively short period, especially after 2012. Of course,
obtained structure improvements in 2018 compared to the one in 2000, even
moderate is still far from the level achieved by most CEE economies (Table 2)
and espeailly developed countries. It implies improving but weak domestic
export quality in the European context.

Table 2. Shares of (Mediurrand) High Tech products, Higiskill and
technologyintensive manufacture products, and Skitensive manufactures in
total exports of selected CEE countries 2018

2007 | 2018 | 2007 | 2018 | 2007 | 2018 | 2007 | 2018 | 2007 | 2018 [ 2007 | 2018
Bulgaria Hungary Romania Czechia Turkey Croatia
High-Tech 7.3 104 ] 293 | 244 | 64 9.1 205] 224 | 45 3.9 10.5 | 13.3
High Skill Tech-Int. 10.8 | 13.8 | 316 | 27.2 | 8.7 | 109 | 226 | 249 | 9.2 8.1 | 146 | 182
Skill-Intensive 225 | 30.6 | 66.8 | 68.8 | 358 | 53.2 | 60.0 | 65.1 | 340 | 465 | 29.5| 351
Medium + High 242 | 33.0| 68.3| 70.5 ) 40.6 | 56.0 | 63.5 | 67.6 | 39.6 | 49.4 | 420 | 394

Notes: See Table 1
Sour ce: Aut h or based anthe UNCCOMTRADEadatabasa.

According to Table 2, it can be seen that from 2007 to 2018 the majority of
observed CEE countries detected a moderate share increase in all four categories
of products. Hungary has the best results, as expected, wilimreand high

tech products accounting for 70.5% of exports in 2018 and with-Fagh
products achieving even offith of country exports. Czechia has similar
results, with mediumand hightech products amounting to 67.6% of its exports

in 2018, whilehigh-skill and technologyntensive manufactures were almost
25%. The findings for those two countries, in particular, imply their higher
innovation capacity, which was translated into five or seven times higher per
capita exports than Serbian one. Trues problem with Hungary is virtually
stagnating structure at a high achieved level, while all other observed economies
detected solid improvements.

As is expected, those countries have a higher share of high processing export
products than Serbia, excind Bulgaria which has something worse structure
but a 90% higher absolute level of exports, while Croatian export per capita is
higher for 53%, but with modestly better quality (structure). The Romanian text
book example of success was very indicativee Strongly improved export
quality in the period under review, at the same time achieving its strong absolute
growth. The structure is improved also in Turkey, but the average growth rate is
significantly slower (5.6%) than Serbian one, while per capp@®/xs by a one

fifth lower. Generally, Central European countries (like Czechia,) have a
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significantly higher share of high processing export products than Balkan states.
This is in spite of the fact that already since 2000 majority of those economies
sav an increase in mediunand hightech products share in their total exports,
butfromalowbasé¢ Ni kol i | , -I3®.13, pp. 128

In summary, Tables 1 and 2 showed that the share of products at higher levels of
processing in almost all observed economietiaily always increased in the
observed period. Generally, these are good signs, but it is a small consolation for
Serbia given the worldwide growing trend of this kind of products in world
trade, and regarding the higher achieved level of other CEE.state

4. INTRA-INDUSTRY TRADE AS INDIRECT
INDICATORS OF PRODUCTS INNOVATION

Integration, openness and intralustry trade are very important regarding the
correspondence of business cycles, and as Munkacsi (2009) pointed out Hungary
is already very open and integrated, with a share ofimthastry trade similar to

that of the aro area. Although the euro area is still the most important export
partner, the role of foreign trade between EU new member states was increased
significantly. The share of higlevel products in exports and valadded was
significant, which helped avoidegative cost competitiveness shocks at the same
time increasing the level of intiadustry trade.

Intra-industry trade represents international trade within industries rather than
between industries. Such trade is more beneficial than-indastry trade
because it stimulates innovation and exploits economies of SHade most
common, standard, inditor of measuring the share of intngustry trade from

a data set composed of both homogeneous and differentiated goods is Grubel
Lloyd index. It measures the degree of ifitrdustry trade due to product
differentiation with scale economies, which iraties how a country imports and
export simultaneously varieties of a particular product. The index is expressed as
the ratio of intrandustry trade (tweway trade within industries) to total trade.
The index will be equal to zero in the absence of imidastry trade, but to one

in the absence of inténdustry trade. In the aggregate intnaustry trade index
higher ratios suggest that the economies of scale and various sources of gains are
being exploited. Thus, if the bilateral Gruthdbyd index is réatively large for a

set of trade flow data, it can be inferred that a relatively large proportion of
bilateral trade in this data set is associated withwag trade in differentiated
products (Grubel & Lloyd, 1975, pp. 2B).

: ,4 ‘ ¥+ M) = 3|X, -,
GL=Y wGL, =Y M Gy 'S =

X M) 3, M)

i=1 i=1

(1)
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GL T intrarindustrytrade index for total trade between the two countries;

GLi T intrarindustry trade index for commodity clasghere: goods at-d8igit

SITC level);

wi i share of trade in productin the total trade;

Xi (Mi) I exports (imports) of productrom (to) given country to (from) a given
country;

ni number of commodity classes (industries).

The low index value indicates the possibility of significant structural adjustment
costs due to increased competition from other countries, indicating that the
country B not making significant incomes from horizontal and vertical
integration into the world economy and is not taking advantage of selling
products in large markets and from specialization in certain areas. It has been
empirically proven that a possible inaee in intrandustry share in total trade is

an indicator of economic development (and indicator of eventually decreased the
gap in technology relative to more developed countries).

Recently, Grubelloyd index is used in the study by Hayakaetaal (2017).

Authors, in order to measure the stability of tway trade, proposed a measure

that they reflerdutsargs Triagddedlsntabal ity i
results using the proposed measure show thatsyotrade involving markets

of different sizes and long distances are likely to be unstable and primary
products are more unstable than manufactured products.

On the basis of our-indosaytrade in®20020d&was Ser bi e
obtained results presented in Table 3. Also, we catiedlthe same index for the

CEE economies given in Table 4 to have better comparative insight. Looking at

Serbia intraindustry indices there is moderate growth, certainly with some years
oscillating around trend (e.g. 202014 and 2012017). Yet, a grovng

tendency is not questionably, which is a good sign.

Table 3.GrubelLloyd index of intraindustry trade, Serbian exports 200018
2018 | 2017 | 2016 | 2015 | 2014 | 2013 | 2012
standard @ | 0.540| 0.516 | 0.502 | 0.521| 0.498 | 0.507 | 0.504
weighted GL | 0.543 | 0.519| 0.504 | 0.526 | 0.505| 0.506 | 0.541
2011 | 2010 | 2009 | 2008 | 2007 | 2004 | 2000
standard @ | 0.486| 0.454 | 0.437 | 0.437| 0.420| 0.380 | 0.346
weighted GL | 0.510| 0.467 | 0.461| 0.481| 0.462| 0.453| 0.361
Notes: Standard & is Standard Grubdlloyd index of intraindustry tradeWeighted
G-LisGrubelLl oyd i ndex weighted with merchandi
Sources: Source: Authordés own calcul at
database and Serbiabds Customs Admini
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Table 4.GrubelLloyd index ofntra-industry trade of selected CEE countries in
2007 and 2018
2007 | 2018 | 2007 | 2018
Standard G Weighted GL
Bulgaria 0.440 | 0.592 | 0.469 | 0.597
Hungary 0.725 0.735 | 0.725 | 0.742
Romania 0.427 0.614 | 0.470 | 0.601
Czechia 0.692 0.732 | 0.693 | 0.740
Turkey 0.404 0.442 | 0.430 | 0.445
Croatia 0.429 0.611 | 0.545 | 0.653
Notes: Weighted & isGrubetL | oyd i ndex weighted with merc
shares. In 2011 Czechia: 0.708, and in 2018 B&H: 0.430 (Weightedd@l02) and N.
Macedonia: 0.365 (Weighted-G 0.306).
Source: Authorés own calculation based
database

When CEE states are concerned there is obvious moderate growth in all selected
economies. The obtained level of intrglustry trade for Serbia, even almost
constantlyrising in the period under review, was the lowest among observed
economies, apart from Turkey. Additionally, empirically is detected the trend of
the growth of these coefficients generally. Also, since the 1990s in European
countries in transition these ditators were also growing indicating to the
positive change of their foreign trade both total and with the EU. For example,
KaweckaWyrzykowska (2008; p. 15) showed that combined #ivicaustry trade

index for (advanced) CEE 10 countries (which enteresl BU in 2004)
increased from 0.419 in 2000 to 0.508 in 2007 (calculated at thdifjiteSITC

level). The evolution of trade specialization in these economies has been clearly
in one direction, consisting of the increasing role of Hmdustry trade. It
means that these countries have made great shift in changing their production
structures and making their economies more similar to the EU economies (so
called catchingup process).

So, it is clear that the intiadustry trade index for Serbia is still relatively low
indicating their unfavorable trade structuiespite this, overall insight gives
support to some positive expectations. Namely, the traditionally complementary
nature @ trade has become increasingly competitive. Additionally, volume and
structural changes of the Serbian trade relations have been leading to more
interdependence, deepening cooperation and developing or joining existing
international production chains. Adecadedong experience with the rapid
growth of intraindustry trade among the developed countries shows,- intra
industry trade does not only create more competition but also opens up new
areas of cooperation and generates structural transformation.

The process of transformation of the Serbian trade pattéam interindustry
to intraindustry one- can be seen, which is certainly a positive development

202



leading to more interdependence. Of course, this process is not comparable with
the one seen in CERD, especially in the Visegrad Group, but any signs of such
development are welcome.

Certainly, intraindustry trade has in some way driven Serbian trade
developments in the observed period, which is above all consequence of strong
inflow of FDI (largel from EU), allowing value chains to be formed. Related to
this is modest growth innovative content of Serbian exports. Namely, as Serbia
imports a very high level of sophisticated products mostly belonging to sector 7,
especially from advanced EU markedsgery rise of exports of the same products
automatically means an increase of ifitrdustry trade almost by definition (of
course, ceteris paribus).

5. EXPORTS SPECIALIZATION

In this part of paper we focus on the following research objectives: to assess the
patterns and dynamics and degree of Ser
policy implications based on the empirical findings. The Export Concentration

Ratio (Cxj), 4o known as the Herfindahlirschmann (HH) index, is the most

commonly used ways of measuring export concentration. FTHecblefficient is

the numerical expression of concentration; the higher the coefficient is, the

lower the level of diversification itepresents. Export concentration reflects the
degree to which a countrybés exports ar
products (or countries). The index is the simplest and most affordable indices

due to their ease of comprehension and availabilityatd.dt ranges from 0 to 1,

with 0 reflecting the least concentrated export portfolio and 1 the most
concentrated (UNDP, 2011, p. 44). The index is normalized because of the
number of merchandise product groups is different between countries. To be
added,the decline in export concentration ratios was a tendency in almost all
countries in the period after World War 1l, especially in the last two decades of

the 20th century. Otherwise, it is natural that smaller (as well as less developed)
countries have hlger r ati os of exports because t
their export offer.

(2)
i = 1én
n = number of SITC-8ligit export categories (about 260)
Xij = value of export of sector "i" from the country "j" igigen year
Xj= total export volume of the relevant country in the same year
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In Table 5 it is obvious that 4H index practically stagnated for Serbia,
excluding incidental growth of fall in some years.

Table 5.Export concentration, total Serbian exppf0042018
2018 | 2017 | 2016 | 2015 | 2014 | 2013 | 2012
0.080| 0.081| 0.086| 0.091| 0.106| 0.114| 0.068
2011 | 2010 | 2009 | 2008 | 2007 | 2004 | 2000
0.075| 0.077 | 0.065| 0.088| 0.088| 0.077| 0.088
Note: Serbia import concentration 2000=0.128
Sources: Sour ce: Aasedhoo thedUiN COMTIRADEa | cul at
database and Serbiabés Customs Admi ni

Looking at Table 6 this index is higher for Czechia, Romania, and Hungary in
2018 representing relatively new kind of high technology export concentration
in these economies. For example, in Romania it was caused by the fact that only
four technologicallysophisticated merchandise groups accounted for about 27%
of total exports:772-Electrical apparatus for switching or protecting electrical
circuits (5%), 77&quipment for distributing electricity (5.9%j§81-Motor cars
(6.9%), and 784arts and accessasief the motor vehicles (9.6%dn Hungary
higher level of this index in 2018 was caused by a large portion of next six
merchandise groups associated with high quality of expb4aMedicaments
(3%), 713Internal combustion piston engines and parts tie(6%), 764
Telecommunications equipment (4.6%), 7ERectrical apparatus for switching

or protecting electrical circuits (4.4%), #BBectrical machinery and apparatus
(3%), 78tMotor cars (9.2%), and 783arts and accessories of the motor
vehicles (6.90), with roughly 36% of total exports. On the other hand,
merchandise groups with higher shares in Serbian export belong to less
gualitative sort of export products, partly excluding 773 and 716. They are: 625
Rubber tyres (3.9%), 67Blatrolled productf iron or nonalloy steel (3.9%),
682Copper (3.2%), 71Rotating electric plant and parts thereof (3%),-773
Equipment for distributing electricity (6.8%), 8FELrniture and parts thereof
(2.9%), which combined consisted nearly 24% of total exports.

Table 6.Export concentration ratio (Herfindatlirschmann index) for selected
CEE countries 2007 and 2018

2007 2018
Bulgaria 0.131 0.093
Hungary 0.141 0.110
Romania 0.101 0.115
Czechia 0.096 0.129
Turkey 0.089 0.076
Croatia 0.116 0.071

SourceAut hor s own cal cul ation based on t
database.
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Yet, one can say thdi-H level generally represents a poor diversification of

Serbia (legacy of the period before the 1990s) and that the overall development
suggests that the level of export diversification, lead by technology
improvement, has not come to significant improvemmeBtt, looking at data the

same can be said for Turkey and Croatia. Both countries had generalistbw

index in 2018 which is also characteristic for almost all advanced countries
because of wide export supply (as these economies virtually cannot tcateen

their exports). Certainly, the relatively low value of the coefficients, similar to

those of the developed countries, is not a consequence of the broad supply of
Serbiad export sector and its favorabl e
the lack of certain competing products. Practically, there are only a few
merchandise groups in our export going to the world or the EU market that have

a significant share, and these are, as a rule, primary, resource, eintahsive

products. The same idsa case concerning all Balkans economies, as was
shown in study byNi kol i | (2013, p. -20T1) Findimgs er i ng
from this paper showed relatively poor
well as a lack of significant improvements.

It is not real, nor would it be good, to see a significant increase in the
specialization of the Serbian economy because, given the domestic factor
availability, or production potential, it would practically say that country is
strongly increasing the sharé @ertain products in the lower processing stage,
which generally have a low unit value. In the long run, the preferred route is
export diversification, basing exports on a large number of products of the
multiple phases of finalization, and most prefeyakkport based on new
products with high innovative content.

Here used methodology is applied in many recent studies, among other by
M8rquez (2016) performs an analysis of
the export structure of the Andean Comntymnember countries, and Kim

(2019) traced the relationship between aid for trade and 133 aid recipients'
export structure between 1996 and 2013, where he used -thendex to

measure the degree of export concentration.

CONCLUDING REMARKS

The main objective of this study was to investigate the consequences of
cooperation between Serbia and the EU in the context of innovation
development prospects for the former. The question is whether the EU
integration process has significantly increasgerbian innovation potential,
especially the one directly or indirectly applicable in its manufacturing sector,
which should be the main driver of merchandise exports of the country.

To address this issue and to better understand whether the naturéuaf mu
economic relations between Serbia and the EU has changed allowing for
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innovation potential of the Serbian manufacturing sector to grow strongly, we

have calculated more indicators of the Serbian merchandise export in 2000

2018, beginning with its abkde growth. To detect eventually increased content

of innovation potential of the Serbian exports sector we have analyzed
gualitative changes of domestic exports, through tendencies of goods at higher

levels of processing. Then, the indices of mit@dudry trade were calculated

and finally Serbiads export specializat
those achieved by CEE economies.

So, is there sufficient improvement in the innovative capacity of the Serbian
economy? At first glance, the answera positive one. Serbia detected very
strong export growth since 2000, true from a very low base. In-2008, solid
structural advancement was achieved, measured through a share of goods at
higher processing, and then looking at the rise of-nulasty trade (true, with
stagnant export specialization coefficients). However, the same results are far
better when other CEE states are concerned, almost in every of the mentioned
measurements. It means that Serbia is lagging behind all the economies we are
trying to compare with. Certainly, one of the reasons for such a situation is a low
level of the innovation capacity of the domestic economy seen through the
modest ability for export penetration, which is a consequence of weak
manufacturing base from whicsuch an undertaking could be derived. So, there
are no conclusive signs of sufficient improvements in calculated indicators to
imply significant innovation development, especially compared with the
achievements of CEE countries.

The gquestion arises whti do to significantly improve the situation, given the

long prospect for EU membership that is expected to be a strong factor for
technol ogi cal accelerations. Whil e the
has taken steps forward, there is a tremesdyap between Serbia and those
countries identified as knowledgkiven economies. To close this gap, we have

to become more focused on lerange objectives, including confronting
Serbiads failure to commercialiwe the
inadequate production of knowledge workers capable of building a globally
competitive economy. Transformation to a knowletblgsed economy would
necessarily imply higher investments in research activities and all areas
connected with them. It is expedt¢hat in medium to long term, such action

would increase the proportion of national income derived from knowdedged
industries, workers employed in knowledggsed jobs, and value of high tech
products made by innovative technologies.

The previous anclusion referring to the importance of innovation is in line with

a growing number of studies that look at the relationship between innovation and
exports, that is with findings that more innovation tends to allow firms to export
more. Blydeet al (2018 used data from Chile and combine information on
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innovation activities at the firm level with a rich dataset on exports at the
transaction level. It was found that the firms that engage in innovation tend to
export more than other firms because they dile & sell goods and target
markets that reward innovation. Boddin (2018) created a new-téong
patenting panel dataset for Germany to identify the causal effect of trade
integration with Eastern Europe and China on patenting in the perioe20A23

He exploited the croseegional variation in the German industry structure and
used trade flows to other advanced economies as instruments for regional import
and export exposure. He found that an increase in net trade exposure causes an
increase in regiongbatenting. This effect is purely driven by a positive link
between import exposure and innovation, which is fully explained by trade
integration with Eastern Europ€&hih-Hai (2018) has examined whether and
how heterogeneity i nvatiensndhitasshowihgftiatc t s
exports have a positive impact on promoting innovations in terms of R&D and
new product sales.

All said experiences imply that Serbia only with increased R&D investment,
both by the private and public sectors has an oppitytio secure a greater
share in European markets. By committing to growing the base of scientists,
technology professionals, and engineeboth in general and in areas offering
the most economic potential over the long terBerbia is investing in huam
capital that will serve its needs well into the future.

For now, Serbia is failing to convert ideas into economic growth. While the
government must invest throughout the entire innovation chain, strategic choices
must be made. When it comes to compatiadvantage, the government should
invest in areas of the highest seeiconomic return.

It is clear that countries like Serbia will have to move from a classical catching
up by imitation, to a knowledgleased system with more valadded and more
diversified exports, but the right question whether it is realistic to make
competitive products todayin many cases virtually from the scratch. Of course,
pure cost competitiveness will not be sufficient when Serbia approaches the
technological frontier, lut seems that this moment is far away. Like other CEE
countries in our phase of economic development, we practically must continue
to use our relative cost advantage to modernize our industries with foreign
technologies high stocks of FDI along with laigh share of exports and imports
(largely consisted of foreign imported technologies) to GDP are a testimony to
this. Yet, it is no recipe for the future, and it is certainly that this easier approach
regarding innovation has to be gradually abandoned.
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Abstract: The sustainability of the adopted exchange rate regime
depends to a large extent on how the foreign trade balance, inflation
and foreign exchange reserves will fluctuate over the medium term.
Based on the applied correlation analysis, the relation bettheen
nominal exchange rate of the Serbian dinar against the euro, exports
and imports was determined, based on the monthly data of these
variables for the period from 2007 to 2018. The paper shows that
the increase in the nominal exchange rate in the RiepofbSerbia

is associated with a slight decrease in imports, and does not induce
higher inflation on amonthly basis, while foreign exchange
reserves are moving at optimal limits according to the applied
indicators (ratio of foreign exchange reserveshmrtsterm external

debt and average monthly importsyherefore, the managed
floating exchange rate regime is sustainable and provides support
for ensuring Serbia's macroeconomic stability.

Keywords: sustainability, exchange rate regime, managed floating
exchange rate, inflation, foreign trade balance.
JEL: E52, E58, F32

1. INTRODUCTION

The exchange rate is one of the important determinants of all economies. It is
often said to be the most important price in an economy that also affects the
formation of ageneral price level. In addition, the exchange rate also shapes
international economic relations, since the level of the exchange rate is
associated with a higher (lower) degree of competitiveness in the international
market. In this way, it redirects denwafrom foreign to domestic products and
vice versa. Recognizing the importance of prices as information and functional
instruments in directing resources directly leads to the acceptance of the
exchange rate as a key lever in regulating foreign trades féowd corresponding

i mbal ances (Madgar, 2006, p. 113).

Each country chooses the exchange rate regime depending on the particular

circumstances and development of its economy. Considering the structural
characteristics of the economy and the achieved raaormmic results in the
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previous mediunterm period, the best solution is made. Bearing in mind the
situation from the beginning of the 21st century in the Republic of Serbia, when
both inflation and nominal exchange rates rose rapidly, monetary and
macroeonomic policy makers faced the problem of assessing which criteria
have a higher specific gravity (impact) in the medium term. The exchange rate
regime should certainly not be an acceptable and optimal solution once and for
all. That is why many countriedecide to change the applicable exchange rate
regime after a certain period.

The basic division of exchange rates involves a fixed and floating exchange rate.
However, there are a number of regimes between these extremes where there is
greater or lessanfluence of monetary authorities on its formation. Exchange

rate regimes closer to the fixed exchange rate are the currency union, the
currency board and the pegged currency, while the regimes that gravitate to
floating exchange rates (there is greatesgjtlity of oscillations and less

central bank influence) are the creeping exchange rate, the moving corridor, the
monitoring corridor and the managed fl o

It is often reported in the literature that small open ecée®threatened by high
inflation rates due to excess money supply should apply a fixed exchange rate.
However, the main drawback of the fixed exchange rate is the fact that it can
cause a discrepancy between a stable nominal exchange rate and differences
between inflation in the country and the country of the reference currency, which

in the case of speculative shock, ultimately leads to regime collapse and the
emergence of a currency Ilradditen, mondgtaMar i nk o
policy is not coducted freely because the monetary authorities in this case give
up some monetary policy instruments in advarta@uémanret al, 1999). This

makes it impossible to balance the balance of payments with the depreciation of
the national currencyA floating exchange rate allows greater flexibility for
monetary policy at times of exchange rate pressures and economic difficulty
(Mussaet al.,, 2000, p. 22

The Republic of Serbia has chosen such a regime that falls within the fluctuating
exchange rates, but thi a smaller degree of intervention by the monetary
authorities (the National Bank of Serbia) in order to stabilize it. It is a managed
floating exchange rate regime. In fact, the exchange rate is formed in accordance
with market principles and laws, butet central bank intervenes to prevent
excessive daily fluctuations and speculative attacks on the foreign exchange
market.

The exchange rate is a macroeconomic indicator that essentially determines the
macroeconomic balance of the economy. It is an inhdicthat has a direct
impact on the balance of payments and also on inflation. The high level of
transmission to the general price level threatens price stability leading te the re
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depreciation of the Serbian dinar. Exactly this relation exchangeirdtation -
exchange rate is the relationship that is unbreakable in the Republic of Serbia.
This influence is further corrected by upward (i.e., strengthening the exchange
rate channel) psychological factors from the-smtecent hyperinflationary past.

The aim of this paper is to show whether the managed floating exchange rate
regime is sustainable, taking into account the trends of exports, imports and
inflation rate, depending on the monthly changes in the nominal exchange rate of
the dinar against thaus in the Republic of Serbia from 2007 to 2018. as well as
the movement of foreign exchange reserves of the National Bank of Serbia.

The central part of the research is structured as follows. First, the influence of
the exchange rate on imports and expand foreign trade balance and the
MarshaltLerner theorem was first defined theoretically, and then a correlation
analysis was conducted. In order to determine whether inflation cancels the
positive effects of the nominal exchange rate on the exporimapaort of the
Republic of Serbia, it has been examined: the inflation rate for the analysed
period, the relationship between the exchange rate and the general price level
(both on an annual and monthly level), as well as the underlying factors that
strenghen this relationship. In the third part, a review and analysis of the
optimality of the level of foreign exchange reserves of the National Bank of
Serbia is given, based on the tmost significant indicators, as another factor of
sustainability of thepplied exchange rate regime.

2. ELABORATION

2.1. Relationship between the exchange rate, exports and imports of
the Republic of Serbia

Depreciation of the national currency (an increase in the exchange rate given
that the Republic of Serbia has acceptedsthealled European Convention, i.e.
direct notation), by definition, has the effect of increasing the price
competitiveness of exports and reducing the profitability of imports. Exports are
then more attractive to domestic producers than directing psodoctthe
domestic market because domestic goods destined for foreign markets are
cheaper. The opposite is the case in the event of a fall in the exchange rate.
However, whether the quantities will respond in the desired direction and
whether the balance gdayments will balance depends on many adjustment
factors. In the Republic of Serbia, high import dependency of the most important
exportoriented sectors is one of the crucial problems. Import dependency raises
costs in domestic production and exportpeeglly as a result of higher prices

of imported raw materials and energy, due to the lack of domestic substitutes.
Non-competitive export supply also does not contribute to the increase in export
value despite the achieved depreciation of the currerscwedl as the lack of
production capacities and commodity stocks.
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According to the Marshallerner theorem, depreciation will improve the

balance of trade if the sum of export elasticities (foreign demand for domestic
exports) and import elasticities (destic demand for imports) is greater than

one (Todorovil & Markovil, 2016, p. 142
of elasticity:

DQ,

Q,
o ®
E

e =

wherein:

&X - elasticity of foreign demand for domestic exports,

DQ,

—— - relative change in the value of exports,

X

% - relative change in the level of the exchange rate, and

DQm
em=- 20 @
E
wherein:

éam- the elasticity of domestic demand for imports and
DQmM

- relative change in imports.
Qm

At the beginning of the analysis, Table 1 is provided, which tracks movements in
the values of exports, imports and trade deficits, as well as the level of the
nominal exchange rate. This gives a genprefure of the movement of these
variables for the analysed period.
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Table 1.Values of exports, imports, commodity balance of the balance of
payments and hominal exchange rate in the Republic of Serbia

(20072018)
Year Exports Imports Commodity Nominal
(in EUR (in EUR balance euro
million) million) (in EUR exchange
million) rate in
dinars, end
of year
2007 6382 13451 -7069 79,24
2008 7416 15917 -8501 88,60
2009 5978 10924 -4946 95,89
2010 7402 11983 -4581 105,50
2011 8440 13758 -5318 104,64
2012 8394 14028 -5634 113,72
2013 10515 14674 -4159 114,64
2014 10641 14752 -4111 120,96
2015 11454 15099 -3645 121,63
2016 12814 15933 -3119 123,47
2017 14066 18064 -3997 118,47
2018 15238 20483 -5245 118,19
Source: Author's presentatibased on data of the National Bank of Serbia,
2019.

Based on Pearson's correlation coefficient, the coefficients are determined given
in Table 2 between the chain indices of the following quantities for the period
20072018 on a monthly basis: nominal eange rate (ER), export (EXP) and
import (IMP). The correlation coefficients between the exchange rate and
imports, as well as exports and imports, are statistically significant (at the
significance level of 5% and 1%, respectively). There is no statigtica
significant correlation between the exchange rate and the export, while there is a
very low level of correlation between the exchange rate and the import, with this
connection being negative, i.e. an increase in the exchange rate reduces imports.
A high degree of statistically significant correlation is present between exports
and imports of goods and services. Based on the coefficient of correlation
between exports and imports of 0.862, it can be concluded that there is a high
import dependence on exp® (exporioriented sectors) of the Republic of
Serbia. More specifically, increasing exports requires higher imports due to a
lack of domestic substitutes (e.g. energy, parts in the automotive and mechanical
industries). However, as a result, deprecratioll improve the balance of trade

due to a higher decrease in imports relative to exports.
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Table 2.Correlation coefficients: nominal exchange rate, exports and imports
in the Republic of Serbi@0072018)

Correlations ‘
ER EXP IMP

ER PearsorCorrelation 1 -,131 -,173

Sig. (2tailed) ,120 ,039

N 143 143 143

EXP  Pearson Correlation -,131 1 ,862"

Sig. (2tailed) 120 ,000

N 143 143 143

IMP  Pearson Correlation -,173 ,862" 1
Sig. (2tailed) ,039 ,000

N 143 143 143

*. Correlation is significant at the 0.05 levelt@led).

**_Correlation is significant at the 0.01 leveH@iled).
SourceAuthor'scalculation (IBM SPSS 23)ased on data of the National Bank
of Serbia 2019.

Finally, one limitation in the researéh highlighted. It refers to the mechanism

of action of the rise in the exchange rate on exports and imports. Even if there
are conditions that allow for the positive effects of depreciation on the
commodity balance, the effects may not be immediately Télis is because
price adjustments are instantaneous, while it will take some time (usually a few
weeks) to adjust the quantities and improve the balance of goods situation
through an increase in exports and a decrease in the value of imports. For
example it takes time to recognize the change in relative prices, make a
decision, activate production capacity, supply contracts and make payments.
Also important are the expectations of business entities about the exchange rate
movements in the future.

Figure 1l shows the J curve, which testifies to the above constraint. Commodity
balance is in deficit (below the equilibrium line) before depreciation. At point A,
the national currency depreciates. The deficit is exacerbated (point B), which is a
consequence diaster price changes than changes in quantities. The value of
imports (Qm * Pm * E) increases due to the increase in the exchange rate, while
the value of exports (Qx * Px / E) also decreases due to the same factor,
whereby:

Qnm - quantity of imports,
Pm * E - import price in domestic currency,
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E - nominal exchange rate,
Q« - amount of exports,
PJ/E - export price in foreign currency.

In point C, the effects of the depreciation of the national currency are only
reflected, assuming the Marshh#rner therem.

Figure 1.J curve

J curve
+ depreciation

SourceMi | | K200mi |

2.2. Impact of the nominal exchange rate on inflation in the Republic
of Serbia

As the negative relationship between the nominal exchange rate and imports has
been determined, it is necessaryirteestigate whether the depreciation of the
Serbian dinar is linked to higher inflation rates and to what extent. First, the
theoretical framework of the exchange ret#ation correlation will be
determined, and then based on empirical data, this medaij will be checked.

Monetary stability is an important factor in economic stability. It implies both
the stability of the general price level and the exchange rate in the national
economy. It should be noted here that stability does not mean the tabsolu
invariability of these macroeconomic variables (zero inflation and exchange rate
fixation). Price stability is ensured by achieving a low, predictable and stable
inflation rate, while exchange rate stability is monitored and evaluated on the
basis of tle number, direction and strength of central monetary institution
interventions in the foreign exchange market.
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In floating exchange rate regimes, the main objective of monetary policies is to
maintain price stability. In small, open economies, the exehsaig is the main
nominal anchor in the formation of inflationary expectations. Due to the
negative experiences from the previous inflationary period, as well as the high
correlation between the exchange rate and prices, the National Bank of Serbia
after 2000 has adopted the concept of a "controlldldating” exchange rate

( S| oeval,i2011, p. 125)Exchange rate stability is basically based on
maintaining price level stability, which is ensured through a-infiationary
macroeconomic polic Li rovi I, 2000, p . 49) . On
exchange rate keeps national inflation rate in check. In addition to maintaining
price stability, a stable exchange rate ensures predictability of operations,
reduced panic of market entities, as welstdility of real wages.

The high passhrough of the exchange rate to prices, as a result of psychological
factors, but also a high import dependence of the domestic economy and a high
degree of unofficial euroization, made it impossible for the exchaatgeto

change significantly in order to balance the current balance without jeopardizing
macroeconomic stability, thus creating a conflict between the achievement of
these two goals (Jankovil & Stanigil,
the effciency and complicates the conduct of the monetary policy of the
National Bank of Serbia, and also strengthens the transmission rate of the
exchange rate increase to the general price level, which in Serbia is the strongest
channel of transmission to infian.

The present currency substitution in the Republic of Serbia increases the
volatility of the exchange rate and makes it an important factor on the basis of
which price changes are made. This greatly diminishes the interest rate channel,
while enhancing the exchange rate channel. A huge part of savings in Serbia is
in foreign currency, while debt is also in foreign currency, i.e. indexed in foreign
currency. This means that the inflationary past still has its consequences.
According to data fronthe National Bank of Serbia from May 2019, dinar and
dinar indexed household savings amounted to only 5.40% of total household
savings, despite its faster growth than foreign currency savings in the last few
years.

Considering the inflation rate in theePublic of Serbia from 2013 to 2018, the
Serbian economy is well on the way to securing the required medium
stability of the general price level (Table 3), since it has absolutely come close to
the average rate in developed countries. Until thenatiofi rates in Serbia,
calculated on the basis of the consumer price index, even exceeded the single
digit level in some years (2007, 2010, 2012).
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Table 3.Inflation rates in the Republic of Serbia from 2007 to 2018

Year Inflation rate
2007 11,0
2008 8,6
2009 6,6
2010 10,3
2011 7,0
2012 12,2
2013 2,2
2014 1,7
2015 1,5
2016 1,6
2017 3,0
2018 2,0

Source: National Bank of Serbia, 2019.

It should also be noted that any sudden increase in the exchange rate leads to
panic reactions andonsequently a rise in prices, thus increasing the role and
importance of the central monetary institution in the Republic of Serbia from the
aspect of monetary policy implementatidinis essential to stop these excessive
oscillations. The rise in thefiation rate is reflected in the 1@epreciation of the
national currency, which can significantly increase the already high level of
euroization of the economy. Therefore, it is unjustified that the National Bank of
Serbia at this moment should increabe tevel of flexibility in conducting
foreign exchange policy, in the sense of less intervention in the foreign exchange
market.

Due to the constant effect of inflation, domestic exporters cannot be price
competitive in the foreign market without invesfiin the possibility of non

price competitive factors (Markovil & M
important that inflation is kept under control and a low rate is achieved in the
Republic of Serbia. This restores confidence in the domesticncyrrevhich

could cause the dinar savings to be more profitable than the foreign currency
ones, thus <c¢creating conditions for red
Stanisii, 2012, p. 399).

Another problem for monetary policy makers is inflationaryrtinedue to the
hyperinflationary past. Inflationary expectations significantly limit the
effectiveness of monetary policy measures. It is therefore of the utmost
importance that inflation expectations move in line with inflation targets.
Pursuant to the Bmorandum of the National Bank of Serbia on Targeted
Inflation Rates by 2021 (National Bank of Serbia, 2019a), a target rate of 3% has
been set, which can fluctuate by 1.5 percentage points. This actually means that
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the targeted inflation rate is 1.5% to5%. High confidence level and low
inflation rates in the medium term are the best means of reducing the present
euroization in Serbia.

Over the last few years, exchange rate stability has been noticeable, largely
thanks to the positive results of macroeomic policy. This has, among other
things, caused the inflation rate to stabilize at around 2%, which is the target
level of the European Central Bank. A high correlation between exchange rate
growth and inflation was present between 2008 and 2013 (Chaince 2013,

the dinar has depreciated against the euro by only 4.10% (cumulatively).

Chart 1. Comparison of the rates of change in the nominal exchange rate and
the rate of annual inflation in the Republic of Serbia in the period from 2007 to

2018
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Source: Author's calculation and presentation based on data from the National
Bank of Serbia, 2019.

The following Chart 2 shows a monthly comparison of inflation rates and the
nominal exchange rate of the Serbian dinar against the euro.
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Chart 2. Comparison of monthly inflation rates (chain indices) and nominal
exchange rates in the Republic of Serbia from 2007 to 2018
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Source: Author's presentation based on data from the National Bank of Serbia,
2019.

According to the authors' calculations, therrelation between the monthly
growth rates of the nominal exchange rate and inflation for the analysed period
is only 0.10, which tells us that there is almost no correlation between these 2
variables. This ultimately means that the rise in the exchaatge in the
Republic of Serbia reduces the trade deficit due to a slight decrease in imports,
without jeopardizing the goal of price stability.

2.3. Foreign exchange reserves as an indicator of the sustainability of
the exchange rate

In the literature, seeral indicators have been used to evaluate whether reserve
holdings are sufficient, with the most commonly used ratio being foreign
exchange reserves and shierim external debt and the ratio of foreign exchange
reserves to the value of average monthiparts. The ratio of reserves to short
term external debt measures the capacity of a country to service its external
liabilities in the forthcoming year, should external financing conditions
deteriorate sharply. According to the Greens@andotti rule, aratio above one
signals that a country holds an adequate level of reserves to face the risk of a
financial crisis, while a ratio below one may suggest a vulnerable capital account
(Green & Torgeson, 200.7The rationale is that, if reserves exceed steon

debt, then a country can be expected to meet its obligations in the coming year
and thus avoid rollover problems stemming from liquidity concerns. First, the
movements of the foreign exchange reserves of the National Bank of Serbia are
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shown (Chart 3)and then the level of foreign reserves in relation to dsieom
external debt is shown (Chart 4).

Chart 3. Changes in the foreign exchange reserves of the National Bank of
Serbia from 2007 to 2018
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Chart 4. The National Bank of Serbia's foreign exchange reserves to the short
term external debt of the Republic of Serbia for the period-2008
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The results of the research show that over the whole period the considered racio
is higher than the unit. The highest coverage of gleom external debt in 2011

was as high as 3, while it was the lowest at the beginning of the global economic
crisis in 2008, at 1.63. Since 2011, this ratio has not fallen below 2, which means
that the foreign exchange reserves of the National Bank of Serbia double the
value of shorterm external debt.

The ratio of foreign exchange reserves to imports is comsides a proxy for a
countryods current account vul nerabil it
months a country is able to finance its current level of imphlidemally, a ratio

of 3 and 4 would be considered adequate (Fisher, 2001). Although thigsratio
considered the minimum acceptable, some authors in the case of coping with
external shocks suggest keeping the higher level of foreign exchange reserves.

This may also apply to Serbia, given that the dominant factors of currency crises

are those from# e xt er nal environment (Marj ano\
recommendation of traditional approach for magconomically volatile

countries is stabilization based on the exchange rate in order to cope with the
external balance of payment shocks once theromaonomic stability is
accomplished. In the long run, it is commonly proposed that foreign exchange
reserves ought to be sufficient to cope with shocks, with the amount which is not

l ess than six monthsdé value ofpulatenport s,
exchange rates by underestimation through outsized accumulations of foreign
exchange reserves (Popov, 2019).

When examining similar ratios, Mendoza (2004) concludes that reserve
management in many countries in emerging Asia is motivated by a tteséei

insure against a financial crisis. Although these ratios provide a good measure of
reserve adequacy in terms of a country
financial crisis, they do not provide an upper bound for reserve holdings.
However, a tgh level of foreign exchange reserves can cause inflation
problems, especially in countries with inflation sensitivity.

According to the author's calculations, the foreign exchange reserves of the
National Bank of Serbia at the end of 2018 amounted to EUR 11,261.8 million,
and the average import of goods and services for the period Jdbemamber

2018 amounted to EUR 2,8Imillion, which means that the foreign exchange
reserves of the National Bank of Serbia at the optimum level, given that they
cover just over 5.3 months of the value of average imports of goods and
services. The same principle has been applied to cadhigtration in all years
since 2007 (Chart 5).
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Chart 5. Coverage of imports of goods and services of foreign reserves of the
National Bank of Serbia, expressed in months (Z0IIB)
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Source: Author's calculation based on data from the National &fe®rbia,
2019.

In the period of the global crisis and the spillover of effects on Serbia, in 2008, it
was the lowest value of this indicator. However, it has never, even then, been
lower than 3, which means that the foreign exchange reserves of floadNat
Bank of Serbia have always been at a higher level than the minimum. Imports
were above 6 months until 2016, and this ratio has been steadily declining due to
increased imports and reduced macroeconomic and external risks.

CONCLUSION

Adequate choicef the exchange rate regime applied should solve the problems
of price volatility and trade deficit in the long run. However, there is a need for
constant review as once defined exchange rate regime is not always acceptable
once and for all. It is changday international circumstances, but also by
structural characteristics and economic opportunities in the internal environment
(degree of euroization, exchange rate fihssugh to inflation, inflation
expectations). As a rule, countries with domestic l@rols, embodied in high
inflation rates, choose a fixed exchange rate, while those facing balance of
payments and environmental shocks apply a floating exchange rate regime to
amortize those fluctuations. That is why exchange rate policy is a very important
part of macroeconomic policy.

The research first considered the impact of the change in the nominal exchange
rate on exports and imports, and then practically established the correlation. The
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second part details the relationship between the exchangadateflation, with
particular reference to 2 apparently different periothe period up to 2012 and
beyond. Since 2013, the Republic of Serbia has significantly improved its
macroeconomic and fiscal position. Inflation stabilized and moved closee to th
European average. Therefore, there is less and less advocacy on the part of
economists to move to some modalities that would be closer to a fixed exchange
rate. Also, the applied exchange rate regime will allow for the amortization of
negative effects ém abroad, as well as the adjustment of the balance of
payments due to the still high trade deficit. Due to the shallow foreign exchange
market, the position of the National Bank of Serbia in the context of conducting
a policy of managed floating exchangse is quite justifiedin a world with

high capital mobility, even small adjustments in international portfolio
allocations to the emerging economies result in very large swings in capital
flows (Edwardset al, 2003, p. 32). his policy implies the fre@xchange rate
formation with occasional interventions in the foreign exchange market to
prevent speculative attacks. These interventions are on a daily basis and are
made through the sale of foreign currency on the foreign exchange market.

Since it has ben established that the depreciation of the Serbian dinar is
associated with a slight decrease in imports, and is not associated with higher
inflation rates, while foreign exchange reserves relative to imports are slightly
lower, the recommendation to maagy policy makers is to pursue a policy that

will allow a slight depreciation, ie. lower level of foreign exchange market
interventions when mild depreciation pressures occur. This increased flexibility
will reduce the use of foreign exchange reservesciwtvill increase security

and provide prevention through the transmission of the negative effects of future
global crises. Also, flexibility should not be significantly increased due to the
still considerable euroization.
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Abstract: Theory of Inventive Problem Solving (TIPS/TRIZ, rus.)

is based on studying the characteristics of the technical systems in
order to discover témical and physical contradictions which exist

in the root of evenproblem The solution to these contradictions,
and consequently the whole problem, can be reached through the
application of appropriate TRIZ tools. Considering that innovators,
in the preess of logical decision making about the ideal final
solution to a problem, are naturally very biased, there is high
chance that the chosen solution will be optimal, but not ideal.
However, if the innovative problem is approached by a
simultaneous applitian of TRIZ and BartinKuznetsovMaxwell
dimensional LTsystem, then the innovator moves from a biased
verballylogical solution to an objective mathematighlysical
solution, which is closer to the ideal solution. On the example of the
filtrating protective suit development the innovative synegry as a
result of TRIZ and LT systems has been confirmed.

Keywords: TRIZ, LT-system, innovative synergy
JEL: O1

1.INTRODUCTION

The devel opment of al | systems is movi
2017). There are many problems along the way that need to be addressed. The

ideal final solution (IFS) of any problem is always associated with the maximum
utilization of the mateal and energy resources that reside within the system, in

its subsystems or in the supsry st em ( Raj i |, 2019) . At
problem are contradictions. They occur when the level of demand is increased
compared to the existing system. In doingthe requirements may be different,

hence the diversity of contradictions. There are basically two types of
contradictions: technical contradiction (TC) and physical contradiction (PC)

( R agt al,i2016). TC occurs between system parameters. Wheraoamgter

i mproves, then the other oneronpwvibhabpl
is represented in this case, the adopted TC solution is based on the optimization

of the state of t wo etdl, R0fl9.rP€ mdcurspoaly a me t e
within one element of the system, when it is physically contradictory, i.e.
simultaneously warm and cold, or heavy and light, etc. That is why the principle
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of "andand" is represented in PC, and the obtained solution is based on the
idealization of the systemwyhi ch i s cl oser t o etahe conc
2018). Since each TC contains one or more PCs, the PCs solution
simultaneously leads to the solution of the TC and thus the problem as a whole.

So, in the search for a solution, one has to go fromidgfand calculating IFSs,

and then through detecting TCs, to solving PCs that are at the core of the
problem.

Studying millions of patents, Altschuler discovered the basic laws of the
development of technical systems (TS) and based on them he devekyieaf a

tools within his theory of inventive problem solving (TIPS / TRIZ, rus.). The
most famous TRIZ tool is a contradiction matrix that includes 39 parameters that
describe any TS and 40 principles that are recommended to eliminate TCs.
However, the priciples proposed by Altshuller for dealing with TCs were
powerful decades ago, while they may prove weak today. To overcome this
weakness, the application of Functionally Oriented Search (FOS) as an
additional tool of TRIZ should be combined with the mafriRa j i | |, 2019) .
example, for contradictions of the type "masduration of action"”, "mass
speed”, "massstrength”, "massreliability", etc., the best available information

is contained in the inventions of the aerospace and aerospace industries.
Contradictions regarding the increase in accuracy are most effectively eliminated
in the way present in the fields of experimental physics, etc. An innovative
contradiction matrix, made using procedures taken from the leading fields of
technology, will hé to find powerful solutions to the 2Xkentury innovative
problems. Therefore, it must be considered only as a basis to be supplemented
independently in accordance with new solutions contained in scientific, technical
and patent publications.

One posdile move in this direction is to rely on the work of Bartini (1965), who,

in addition to design work in the field of aviation, has dealt with the theoretical
innovation logic that is essentially the forerunner of TRIZ. He developed a
method called "andnd' because of the principle of the physical connection of
mutually exclusive properties, and implied "both this and that." This is exactly
what Altschuller calls PC. Bartini analyzed the dimensions in an inventive
problem using the mathematical apparatuslieister theory. Bartini informed

the Soviet military administration of his mathematical and physical study of the
innovation process in 1935, 20 years before the first publication on TRIZ was
published ( Zh kzj o and 1.jlshlisjpg ). PBOALIGMtime, his

work was not known to the general public because of the secrecy of the work he
did. Therefore, it can be argued that Altschuler and Bartini discovered their
dialectical systems in technics independently of one another. It was not until the
late Dth century that Bartini's ideas emerged in the works on TRIEZ( &z j o
and 1 jkteskEhER2®]172015 ;). Thealtharg propose t0 Lisé
Bartini's unit system together with TRIZ on a new mathematical basis. However,
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there are certain weaknesses armmbnsistencies in these works, which is why
both TRIZ and LT systems can be used individually and only to a limited extent.

The aim of this paper is to explain the possible innovational synergism that
occurs when logicaterbal TRIZ is upgraded with a tiematicalphysical LT-

system so that the two systems complement each other and are simultaneously
used to solve TCs and PCs in the path of seeking the IFS. This creates an
opportunity for more effective and much wider application of such an integrated
dialectical system based on the compatible basic principledadtthat exists

in both systems.

2. LT T PHYSICAL UNITS SYSTEM

Maxwell wrote about the possibility of creating systems of units of measure

based only on length (L) and time (T) as far baxk 873, relying on Kepler'si3

law and Newton's™@| aw (vikzj o, 2007) . | f the rot
inhomogeneity, as well as the deviation from the regular spherical shape, is
neglected, the weight F of an object of mass m on or near the Earth's surface is

equal to the gravitational force:

F=G (mmy/r?). 1)

where F is force (body weight),-@avity constant (dimensionless) which equals
1, m-mass of body 1, prmass of body 2 on the Earth's surfacedistance
between the center of the bodies.

F= ma=mmy/r2. (2)

where m ishe mass of the body on the Earth's surface, and the acceleration a =
G (m/r?), where a is the acceleration of the Earth's gravity on its surface, which
decreases with increasing body distance from the Earth. The force of the Earth's
gravity (gravitationapull by the Earth) acts on the body, and the weight of the
body acts on the substrate (or other body). Therefore, the mass dimengimn (m
defined as the product of the acceleration dimensiorf)lahd the dimension of

the spatial expansion square€®)(LAs a result, the dimension of mass in the LT
dimension table looks like this:

[M]=L T2 (3)

This value uniquely determines the mass of the Sun, or it can be otherwise said
that it is determined by it.

For the mathematical representation of operations with the combination of
different physical properties, a comparative system of kinematic quantities
according to Bartini (1965) and an S| system of physical quantities (Table 1) can
be compared. It turns bthat the interconnectedness of physical quantities does
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not depend on the system in -dvhigthe @Qdz,ey
2007, ykzjoe, 1999; ylkzjoe, 200 3; ykzjo, 20
loaded with psychological inertia. In studyingetlystem of physical quantities,

he illustrates the principles of the holistic structure of nature, according to which

all individual parts belong to one whole, as each whole contains within itself all

the characteristics of its constituent parts. A visibithe whole system and an
understanding of the formal patterns in the relationships that exist between
physical quantities make it easier to discover new laws of hature.

Table 1.Important physical units and their characteristics in
S| system and Lphysical units system

No.| PHYSICAL SY'\SEOL MEASURE | DIMENSIONS
UNIT NAME FORMULA UNIT S| LT
1 | Length I m L L
2 | Time t S T T
3 | Speed v m/s LT LT?
4 | Acceleration a m/s LT? LT
5 | Frequency f Hertz (Hz) T T
6 | Mass m kg M L3T2
7 | Force F=ma Newton (N) MLT -2 L4T4
8 | Pressure, strain| P=F/s=W/V | Pascal (Pa)] ML*T? L2T4
g | Eneray, work, W=FI Joule (B) | MLZTZ | LST#
eat quantity
10 ]';L?)r(ce’ radiation| -y Watt (W) ML2T3 | L5T®
11 | Surface S ny L? L?
12 | Volume \Y m® L3 L3
14 | Density Jm kg/m? ML T2
Impulse
15 | (amount of P=mv kgm/s MLT ! LT3
movement)
16 | Surface voltage| F=F/I=W/S H/m MT 2 L3T#

Bartini (1965) observed the regular relationships between physical constants and
presented them in the form of a kinematic systenplofsical quantities, and
together with Kuznetsov developed a geometric direction in the study of
physical dimensions (Bartini and Kuznetsov, 1978). Their LT table expresses the
physical laws of conservation (Table 2). It is intuitively clear that an LBiphly

size chart could have significant practical value for innovators. However, they
did not leave information on its possible practical application, nor did they in
any way associate it with TRIZ.

If you look at Table 2, it is observed that the vertmalumns of the kinematic
system contain a series of whole degrees of length (fre&1tb L 5) and the
horizontal rows contain a series of integers of degrees of time (fr@mdl' T 3)
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(Bushuev, 2008). The intersection of each column and each row gives a
dimension of a certain physical size. The dimensions of all physical quantities
are represented as a product of the whole defre€", where|n+ m|O f&r
threedimensional space.

Table 2 LT Table- Kinematic System of Physical Units (length @rid time

val- | L?2 Lt L Lt L2 L3 L4 LS
ues
T-G L2T—6 L3T—6 LAT—G LST—G
TS LiT® L2T*® Asurface | LT Power
power
T4 LOT-4 A Spec|{ A Press{ A Sur]| Force A Forc
gravity A Tensi d tension momentum
A Grad| ARi gi AEnerg
pressure ASt at i
temperature
T3 LOT3 Current AEl ect + d Current A Mot i { Aangular
density tic field A Lo s| quantty momentum
strength mass Al mpul )
A Ductil A Acti
T2 nbsp; A Mas| A Magn{ Potential A~ Ma s | Magnetic Moment of
density displacement| difference AQu an| momentum inertia
AAngu| AAccel | of
accelera tion magneti
tion sm or
electricity
Tt Volume Frequen Velocity A Two Loss LT L5T!
charge cy dimensional volume
density abundance
Vel oci
change of the
area
TO L2T° A Croeo| Dimenst [ A Leng]{ Surace Volume Distribution
ness onless A Capal of space of volume
AChang{ constants | ASel i | along length
conductivity (for tion
example,
a radian)
Tt Changing of | Conductivity | Period, Time L2T?! L3T?!
magnetic Duration necessary
permeability for change
of length on
unit
T2 Magnetic LiT2 Surface LiT? L2T7?
permeability of time
™ L7 LT Volume || I3
of time

Source: Bushuev (2008)

The importance of the LT table is reflected in the fiuztt it expresses the
physical laws of conservation. For example, by equating the dimension of a cell
L'T°to a constant, one obtains the law of conservation of the length of a solid: L
= const. Equation 1°T* = const. gives the energy conservation law. Equation
L*2T* = const. reflects Hooke's law (Robert Hooke; $6383). Equation 3T

= const. is Kepler's (Johannes Kepler; 18BB0) law (the ratio of planetary
cubic radius and square of rotation is ¢ang. A very important and useful

230



feature of Bartini's table is that each cell, or a corresponding law it contains, has
a certain volume of object grouped into classes. Indeed, many cells contain not
just one physical size, but several. For example, teréwo physical quantities

in cell L**T-2 mass and amount of charge, in cefiT®there are three quantities:
length, capacitance, seiffduction, etc. Moreover, many cells can be added even
though they are not listed in Bartini's physical size cltat.example, in the Si
system, ther mal conductivity i s measur e
L*ST® is put in place of Watt and instead of Kelvin the temperature dimension
L*5T, then thermal conductivity must be added to the cell with dimensidn L

. According to the Sl system, the mass flow rate is measured in [kg/s]. If the
dimension kilogram is replaced by the forc&T*, then the value 1T is
obtained. As you can see, in the original table, this size is not so specified. Since
there is o kilogram- force in the dimension [kg/s], but there is a kilogram
mass, then 3T2 is obtained. The strength of classification is that each class
contains an "invariant" property, i.e., a property that is represented in all
elements of this class. Knetsov calls this object an entity, essence, or essence.
What is the invariance or essence of length, capacityirgklttion for an
innovator in his inventive tasks? The fact is that they all have the same physical
dimension L*T°. Therefore, when therare length, capacity, or setfduction
properties in an inventive problem, these properties can be operationally utilized
by the same methods. The same is true of something similar to what is called the
"similarity criterion”, when conservation laws anfferent in different fields of
physics and have the same mathematical structure. For example, if in mechanics
there is (in any formula) length expressed by square meter, then in a similar
formula for electricity, capacity will also be expressed by squsyatbol.

Bartini's table can be used to solve inventive problems at the physical level, i.e.,
in the case of PC formulation and solution, because it contains physical units,
which characterize the spati@mporal and sufield (substance + field)
resoures in the problem.

2.1. Dimension analysis in a conflicting model of an inventive

problem

Dimension theory in ARIZ has been used in the statics of the model of technical
contradiction (1 E2hEjo, and [ dlseddztsoe, z
1 hizjoe, THsOmdEd .uses an elemental mathematical syie

catastrophe with the potential function E (x) which has the following form:

E (x) =0,25x4 + 0,5 a x2 + bx. 4)
where X is the coordinate of the disaster state and a and b are the coefficients.

Elemental catastrophe (4) models the conflict paiiC1 and TC2, i.e., tool +
object as well as an-Element that resolves the conflict between them.
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The potential function E (x) is characterized by an undesirable effect, while the
remaining three coeffients, x, a, b specify the product, tool, and-&ement
respectively.

Let x be the property of a product, which can be measured by some physical
size, y = a / & the property of a tool, which can also be measured by any
suitable physical size, z = ¢ £ ¢he property of an »lement, which can also be
measured by some appropriate physical size, die coefficients that equal the
dimensions of the physical quantities x, a, b. Then formula (4) can be written in
the following way:

E (x) = (0.25x4 + 0.5dyx2 ezx)f. (5)

where f is the coefficient that equals the dimension of the physical magnitude E
(x). Translating the formula from form (4) into form (5) is called disaster
scaling.

The transition fron the TC state to the PCs state and vice versa, can be
efficiently represented by butterfly diagrams (Hyun and Park, 2016).

The TC removal method is proposed in the contradiction matrix in general form.
The die is similar to a finished suit that needs ¢oaljusted according to the
user i.e., individual characteristics of the task. If e.g. recommends principle 1
("segmentation™), it just indicates that the solution is related to some sort of
object division. The Matrix does not release a thinking innovdtomerely
directs his thinking in the most promising way to finding an IFS. The use of
typed methods is associated with the creative character of the inventive process.
All modern inventors use typed methods, although they are not aware of it
( Raj i6)., 201

If the solution to the problem is beyond the primary cause or PC, it will be more
difficult to reach the IFS. TC can be reduced through technical advancement by
complicating the entire system, but as a rule the PC will reappear elsewhere in
the TS. Inorder to prevent the mass unwanted occurrence of the consequences
of unresolved TCs, the place and time of occurrence of the primary cause should
be determined as accurately as possible and PCs detected therein. Also; a cause
andeffect analysis should beerformed; the primary cause of the occurrence,

the undesirable occurrences and the necessary micro tasks to be solved at the
subsystem level should be detected. PC is the cause of all TS problems. It can
occur if IFS is defined when troubleshooting. Ttaetic is based on the
application of the general principles of PC resolution. The system properties of
the objects and the phase transitions of matter from one aggregate state to
another are used. When the physics of the phenomena taking place in the
opemrting area is not yet clear, and when the element in which the PC is
manifested is not clearly identified, complexities arise in the application of the
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principles. It is observed that the resolution of each PC in one way or another is
related to the applition of only two principles: the extension of contradictory
properties in space and time. Other known principles, which raise the
possibilities of systemic, phase, and physicochemical modifications, only help to
realize the first two, i.e., represent soseet of functional mechanisms.

If the problem is free from redundant elements and if the contradiction is
sufficiently clearly expressed, then the IFS can be formulated immediately, in
direct relation to the element that is to be changed. If the praklewt clear,

then one should first find and point out the contradiction it carries, then define
the cause of the problem and formulate an IFS for it. To remove the TC and PCs
using the appropriate resources. Available resources can be divided into six
groups: substance resources (material), field resources (energy), space resources,
ti me resources, i nformation resources
is necessary to compile a list of resources that are already in the system or easily
accessibldrom the system. When generating a solution to a technical problem
(the last step of each iteration), the search for resources from that list begins.

The Inventory Task Algorithm (ITA/ARIZ, rus.) as TRIZ's most powerful tool
serves for comprehensivenovative problem solving and includes a series of
steps that direct innovators toward IFS. The use of ARIZ is recommended for a
thorough TS analysis through its components, functions of resources and TCs,
that is, in the problem analysis phase, thensfidving complex problems with

40 inventive and separation principles in the search for solutions and finally, in
the comprehensive search for solutions in order to overcome competition
through a system of patent protection. Once the problem is resoleedgsiit
obtained must be standardized to prevent it from reoccurring. In the field of
TRIZ, 76 TRIZ innovation standards are used as a tool in this regard.

As a result of solving the inventive problem in the first part of ARIZ, a TS
model is formed in th form of TCs with two conflicting features TC1 and TC2
and an unknown X element to be found in order to solve the contradiction. The
second part analyzes spat@mporal and also substarfield resources, from
which the Xelement in the future shouldebselected through analysis. This
analysis is similar to the search for a criminal. First, one needs to determine what
is different about a criminal as opposed to other people. This is determined by
the actions he committed (or offenses) or did not commimilarly, a
conflicting pair is required to determine good or bad results of product
functioning, i.e., the characteristic that requires thinking, action, movement is
determined. Then the appropriate mathematical model of search, which can be
determinedby a system of differential equations, describing the dynamics,
movement and development of thought, should be thrown into the scene. Once
the perpetrator is found to be the person who committed the unlawful acts, the
search for evidence begins. In the eead ARIZ, this means looking for the
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physical property that the -Element must possess in a given space and time.
This problem was solved in the third part of ARIZ by the PC formulation. The
features of this concept in human consciousness are discrateuf3g, the X
element can be more or less heated, but the physical property of heat or cold is
distinguished by temperature and not mass, length, pressure, etc. The transition
from ARIZ's spacdime analysis and the collateral analysis of the resources of
their physical properties is shown in Figure 1.

Figure 1. Structural diagram of changing physical properties of resources

Resources of
space

Phisical characteristics of

solution,
Combined

characteristics

X-element

Resources of time

Substances and
fields

Phisical
characteristics

Sources hzjo & [201Bo d detse (

The resource model for transformation of physical properties shows the
mechanism of transmissioaf inherited information in physical form. It is
available in the domain of the physical resources of space and time, as well as
the physical properties of the substafie&l as a result of their combination.
These physical properties are converted t®lednent.

2.2. Analysis of LT table and TRIZ contradiction matrix over
resource trends

If you compare Bartini's LT table with TRIZ tools, it is immediately apparent

that the contradiction matrix ishe most similar tool. It contains 39 TS
parameters (lemt h , vol ume, ti me, speed, pressu
describe TCs and 40 TRI Z principles (s:¢
that help overcome TCs. In nature, as in life, there is not one phenomenon that
cannot be subsumed under the Law oft&nf these 39 TRIZ parameters are

analyzed individually by nature, then they can be divided into 3 groups: basic
physical quantities derived physical quantities, and state expressions (Table 3).

Physical size is a property of occurrence, body or snbstahat can be
gualitatively differentiated and quantified or measured. The basic size has been
agreed to be independent of any other size. It has a unit of measure adopted and
defined by agreement. The derived size is a function of the basic size¢ of tha
system. According to the Sl system the basic units are length (m), mass (kg),
time (s), electric current (A), thermodynamic temperature (K), amount of
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substance (mol), light intensity (Cd). Derived units are frequency (HZ)or s
force (N or mkgs), pressure (Pa or tkgs?), energy or operation (J or’kgs?)

and voltage (V or Akgs®A™Y). The additional units are radian (rad) and steradian
(sr). Condition expressions represent complex parameters of TS, which only
causeeffect analysis can lead to tlevel of basic or derived physical quantities.

Table 3.Classification of 39 parameters according to TRIZ

Parameter type Number of TRIZ parameter
(1-39)

Basic parameter 1-11; 1523

Derived parameter 26

Condition expression 12-14; 24; 25; 2739

TRIZ's 39 TS parameters are shown as columns and rows in the contradiction
matrix. When a TC is formulated, the innovator looks for a cell that arises by a
crossover between a parameter that needs to be repaired and the parameter that
will automatically detericate. This cell contains numbers of inventive principles

that suggest a solution to the contradiction (Fig. 2). All 40 TRIZ principles
represent condition expressions.

Figure 2. Problem in TRIZ contradiction matrix
Bad

Feature l
Technical Good Contradiction | Cell on u:‘:mpgs
Contradiction Featurc‘- Matrix Crossing | of Invention
SourceBushuev (2008)

In Table 4. thehorizontal line P should be noted. The fragmenfT®, L*T?,
L2T%L®T°i s known as t he -TiRlsurfaseevqouleunnnceed i p c
(Figure 3). Let us consider the mechanism of transfer of inherited physical
properties when going along tepatial trend 1. The trend may be considered at
the level of infinitesimal magnitudes. Indeed, the integral of the differential dI
(point) is | (Ilength), and the integral of Idl is I2 = S (surface), etc., up to the
dimensionless coefficients. Therefoss we move from Ttrend from cell to

cell, from left to right, the geometric dimension of space is increased by one by
multiplying the previous dimension bl*%: L™T° = L"T° . *1L The trait
dimensions of all the elements of a trend have in ttwemposition the multiplier

L*1, which is inherited from the "parent”, which can be called the gene of length.
Length genes are transmitted to all elements (generation) of the physical
property of a trend, whereby a set of lines is formed. Indeed, a Imeés of
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lines (of one line), a surface is a set of lines, volume is also a set of lines, etc.
But the P trend in the table is unlimited, on the left and right, and can start with
any cell. If it starts without dimensidifT?, then all subsequent genéoat will

have the property of a set of points. It is necessary to find out how the inherited
trait is physically transmitted.

Figure 3. Logical transformation of the trend of spatial resources

F'mnt

g g b
e -

e e e
Pttt s

Line AMD Ling AND Line... =
= Surface
F'crint.ﬂ«ND Paint AND Point... = Surface AND Surface AND Surface... =
= Ling =\olume

SourceBushuev (2008)

Now the logical formula of the linean be written: line = "and" point "and"
point "and" point .... "and" point ... This formula expresses the mathematical
operation of logical multiplication "and“ "and" or a connection adding
elements to an aggregate. In these logical formulas, "atidid" forms the

Bartini method and the corresponding geometry (Bartini and Kuznetsov, 1978).
That's the logic that connects thinking about moving geometry (mathematics) in
physics properties. It is important to note that the property of the height line is
expressed per unit length, and it already appears at two points where any places
of this line are located. Then the minimum logical formula for the line to be: line
="I" point "and" point. Spatial analysis problems using Bartini table at terms
similar to ARZ step 2.1. There are defined resource area in which there is a
contradiction, and where the&ement. What is the difference? In ARIZ, the X
element must be placed in the operating zone position. Valuable information that
can be reached using thetdbe as locaton X | ement i n probl embs

Now we need to think about how TC can
includes an object (product), the tool and the two alternative features that depend

on the opposite state of the tool. The TC nhadéh the solution is defined by

the |line fAproduct -e(llelnje nt t(oadl) (YL 2s)olWtX
line is similar to the pointo-line-surfacevolume trend (creating contact forms

between tools and products). Dimensions in the LT table caouel ffor this

trend. It is obvious that in the line’,Twhere the geometric dimension of the

point is the dimensionless sizé&, lthe dimension of the line length L, etc.

Multiplying the order of the point line by®Tvolume gives a fragment of °T®,

LITO, L2TO, L3TC. A positive effect can be identified as an undesirable effect of E

(X).
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The other horizontal rows of the LT table allow for the development of trends in
spatial development of resources. Each cell of a time trend is different from the
nextcell of the same trend by the multiplier of T. The diagonal lines of the LT
table represent the slopes of the trend of resources. Each cell of the sub trend is
different from the next cell of the same trend by the multiplierTL, i.e.,
velocity V = LT,

For example, a spatial trend in pressure development.tElf determines the
pressure gradient, calPT* specifies pressure at a point, deflT* determines

the distribution of force along the line or surface tension, lHIT* represents

force. Of course, this trend can also be seen as a development of strength in
space. Similarly, LT table columns represent temporal trends of development
through physical properties. The dimension in each cell of the time trend is
different from the neighbaorg one by the factor T.

2.3. Integration of the Altschuller matrix with Bartini's LT system

Bartini's LT-Table can easily find TRIZ parameters classified as basic physical
units (£11 and 1823) as well as derived parameter (26). However, other TRIZ
parameters, which are classified as condition expressiorE4124; 25; 2739),
cannot be founth the LT table. They can be reached through mathematical and
physical unless you know the value of TRIZ parameters displayed asiké,

then multiplication or division two known valugentify an unknown parameter

or TRIZ parameter or TRIZ principks condition expression.

When combining the use of TRIZ's contradiction matrix and LT table, the basic
and derived physical units have a convincingly high frequency of occurrence,
i.e., extremely large number of repetitions of one LTnit, while in the
expression of state there are more Liinits that have the same frequency of
occurrence. That's logical. For example, the TRIZ parameter "shape" is a
condition expression. In aerodynamics, it could be reduced to basic physical unit
(resistance to aildw), but in the case of the shape of the chair made for sitting,
ergonomics and comfort are important, i.e., width and height or something
similar, and not resistance. By searching for a reason for this, a cause and effect
analysis might lead to a compéét different basic parameter from resistance.
So, in the case of shape, there are multipleuhifs of equal importance i.e.,
frequency, because it is a complex expression of a condition. Likewise, each of
the 40 TRIZ principles has multiple LiTunits ofequal frequency of occurrence,
which only confirms the fact that the principles are also expressions of
condition.
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3. A CASE STUDY

PFS is a filtrating suit which protects a user's body from high toxic materials

(HTM) (Rajil, 2 0 1 & experinehts that weee ganductedl ba | s W
test the basic physical and mechanical characteristics of PFS. model
reached ideality of 75.4% Ra j i |. Increading i8eality of FPS models can

be achieved by increasing their individual parameters. In the afaBBS the
work is needed on constructional changes which would contribute to the lower
value of heart frequency (R=67.1%) and the work should be done on fixing the
parameter of surface mass i.e. total mass (R=56%)a j i |. |t is 2a0led 8 )
technical impovement or innovation of a lower inventiveness lelPatameters

that go the maximum ponder value were taken for the calculation of ideality.

If the FPS mass is low (desirable characteristic), then the heart rate is lower, but
the protection against HTMs weaker (undesirable characteristic). If the
protection against HTM by FPS is good (desirable characteristic), then its mass
is too large (undesirable characteristic), causing physiological problems such as
heat stress. There is a need to find for atemiuhat is a FPS with both, good
protection (TC1) and low mass (TC2).

The Butterly algorithm can systematically find the solution strategy for the
problem, and thus it helps to solve contradictions efficiently (Hyun and Park,
2016). The Butterfly diagren performs a visual role in analyzing phyisical
contradictions and technical contradictions easily. By applying the propositional
logic, the Butterfly easily. By applying the propositional logic, the Butterfly
algorithm derives the right direction efficiéynand logically.

In search of IFS we can use TRIZ matrix of contradictiims means that the

key parameter to be corrected is no. 2A (mass of the stationary object). In this
case, more promising solution is to eliminate the inner protective layertfiom
existing FPS system which is impregnated with spherical particles of activated
carbon, and instead introduce a new J@©mpound. This substance is able to
decontaminate HTM in the presence of sunlight (Betuél, 2012). The choice

of selfcontamingion material of the external layer impregnated with
nanoparticles of Ti@(Senicet al, 2013; Seniet al, 2013a), or some other
nanomaterial, presents a completely different conceptual approach to the
development of FPS.

If LT - physical units systens used in the FPS construction in case of searching
for IFS, then it is evident that the mass of the stationary object should be
reduced. This parameter is indicated by no. 2A in the Contradiction Matrix, and
in the LT table, this is the size ofT:2. Another parameter that needs to be fixed

is protection time. This parameter is indicated by parameter no. 16 F, G in the
Contradiction Matrix, and in the LT table this is the siZ&LMultiplying these

two parameters in the Contradiction Matrix gives tmenciple no. 2 as
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recommended in order to obtain the highest likelihood of IFS. In practical terms,
this means that one of the interfering components or features should be extracted
from the FPS. As the mass needs to be reduced, this means that ord layer
FPS, internal or external, should be discarded. If the outer layer of FPS is
retained, then the desired goal can be achieved if it is e.g. impregnated with TiO
layer. If these quantities are translated into the LT system and multiplied, then
L3T2x LOT*=L3Tis obtained. What in practical terms does the size of fiié L
mean? The answer can be obtained by studying the proposed TRIZ principles
and the contradiction matrix: 2x16 = 2; 27; 19; 6. Principle no. 2 suggests some
isolation of the interferingcomponent or characteristic. It could be e.g. FPS
inner layer. Principle no. 27 suggests using cheap-ttied material instead of
expensive longasting one. In this regard, the Sun can be used as a free source
of energy for the decontamination of HTMrinciple no. 19 suggests periodic
action. This means that with FPS, a chemical decontamination reaction occurs
only when it is needed, i.e., in case of contamination. Principle no. 6 implies
universality. This means that the FPS can be constructed akaimiform that

is used on a daily basis, and in the case of HTM protection, it will effectively
protect the user.

Given this, the choice of a single layer FPS impregnated with a0ld solve

the mass problem and improve the protection system agaimat Fhis yields a
principled design solution for FPS that is well above 75% of ideality, which is
closer to the notion pf IFS.

CONCLUSION

TRIZ is based on the study of patents and disclosure laws of development of TS.
LT system is based on the study of B on the maintenance of physical units.
The thread that connects both systems is the PC-@iadtiprinciple), which is

at the root of every problem and presents its essence. Synthesis of the Altshuller
contradiction matrix and Bartini's LT physical sitable provides the synergy
necessary to more effectively find the IFS in innovation problems.

The TS parameters according to TRIZ39) are classified into 3 groups: basic,
derived and condition expressions. Basic and derived have their place-in LT
Table of physical units. Their mathematical operations of multiplication or
division (the intersection of TRIZ parameters that are repaired and broken) yield
LT-units whose verbdbgical description is derived from the TRIZ principles
(1-40). This way it$ possible to extend Bartini's existing physical units table to
new sizes. In addition, by complementary integration of these two dialectical
systems basedndnh grhiench pdd, abstract
unknown or notvell-known LT-units can bdogically explained.

Certain TRIZ parameters, as well as all 40 TRIZ principles, represent condition
expressions. When translated into an LT system, there is no pronounced
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separation of a single LT unit, as in the case of basic parameters. Therefore, a
causeandeffect analysis must be conducted to determine which LT expression
is dominant in the particular case.

By integrating the Altschuler and Bartini systems, TCs and PCs are more
efficiently solved than when they are tackled individually. Thislistitated by
the example of the construction of FPS.
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Abstract: Time is changing very fasgtow quickly Serbia succeeds

in following new developments will depend on how political
institutions and policymakers of future innovative policies adapt to
the rapid progress in this field and the increasing challenge of
migratory movements of the most @ workforce. The leading
resources of the global economy are technology and innovation.
They are also indicators of the state's competitiveness. The State of
Serbia must have an effective innovation policy that will not only
improve its competitivenesbut also preserve and enhance its
innovative capacity, which will be exposed in the coming years to
the relentless race for human resources conservation highlighted by
the Europe 2020 Strategy of its objectivesimproving the
conditions for research, ddepment and innovation through the
Innovation Union. By analysing indicators of innovation activity in
the period from 1990 to 2018, the authors will give an overview of
the trends of the most important indicators in this sector and try to
suggest good dactions for further improvement of the state policy

in the innovation sector.

Keywords: Global Competitiveness Index (GCI), Innovation,
Competitiveness, Global Innovation Index (Gll), Innovation
Performance
JEL: 03, 031

1. THE ROLE OF THE DEVELOPMENT OF THE
INNOVATIVE SECTOR ON SERBIA'S GLOBAL
COMPETITIVENESS

Global competitiveness is fostered by the country's -teng measures to
achieve better results in the world market, through legislative, incentive and
institutional action. National prosperitys inot inherited. It is the result of
constant encouragement of innovation.
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Intensive globalization, increasing openness of Serbia, and in this context the
very process of European integration, greater social and political stability,
relative availabilityof knowledge, partial adaptation of educational institutions
to the tendencies in the labor market and European regulatory framework,
primarily in the field of technical and natural sciences, have made a significant
contribution to Serbia's better rankimgthe field of innovation.

According to The Global Competitiveness Report 2018, the World Economy
Forum (WEF) Serbia has advanced to the list of the Global Competitiveness
Index for 2018 published by the World Economic Forum, ranking 65th among
140 counties (Figure 1).

Figure 1. Global Competitiveness Index (GCI 4.0)
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SourceThe Global Competitiveness Report 2018, World Economic Forum
(WEF)

Figure 2 gives the pillars of the NRI in Serbia and a comparison with the EU
average and in the part of timnovation environment on which conditions in
Serbia need serious improvement in the future.

In the quality of the innovation system, Serbia recorded an increase in 2017
compared to 2011, but the gap with the same quality of the new and old EU
members i®vident. Serbia has made progress in the Third Pillar, which focuses
on the innovation system, which is also the most subtle segment (Figure 3.) This
is a segment where progress in Serbia (0.2 index points) has been almost
identical to progress over thegp@even years in the old EU member states. New
member states have progressed more slowly and the gap between them and
Serbia has narrowed. Thus, in 2011, Serbia was worse than all the new EU
member states, and in 2017 it was better than Croatia, on fpaRainania and
slightly worse than Lithuania, Bulgaria, Slovakia and Greece. By this parameter,
all countries are farthest from the ideal result, indicating the challenges they face
in building a system that enables a dynamic innovation creation process.
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Figure 2. NRI pillars in Serbia: comparison with the EU average
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Figure 3. Knowledge economy in Serbia and new and old EU member states

HIGHER EDUCATION AND TRAINING ICT REPRESENTATION AND DIFFUSION

592

5.513
552

‘OLD EU MEMBERS 533

NEW EU MEMBERS

F b\
Y
o

42

SERBIA

36

2 4 6

o
(]
+ 4
@
o

INSTITUTIONAL QUALITY QUALITY OF THE INNOVATION SYSTEM

OLD EU MEMBERS

NEW EU MEMBERS

SERBIA

o
(5]
+4
@
o
(]
=4
@

Il AVERAGE VALUE IN 2017 Il AVERAGE VALUE IN 2011

Source:Monitoring the Social Situation iSerbiaMONS 2017

On the other hand, the participation of researchers in Serbia in the total number
of employees is about 0.5%, while in the EU it is 1.5%, in some member states it
is approximately much higher: Iceland (3.58%), Finland (3.22%), Sweden

(2.71%). Financing for research, development and innovation in Serbia is carried
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out within the government budget and amounts to about 0.38% of GDP, which is
a very low percentage compared to the EU. And compared to smaller EU
member states, these investmentsSerbia are noticeably smaller: Bulgaria
0.53%; Greece 0.58%; Croatia 0.84%; Hungary 1.15%; Portugat 1.66%;
Slovenia- 1.86%; Austria- 2.75%; Denmark 3.02%; Finland- 3.96%. For
these reasons, it is necessary to increase both the numieseafahers and the
budget investment in science as soon as possible.

2. ANALYSIS OF THE INNOVATION ACTIVITY
INDICATORS IN THE REPUBLIC OF SERBIA IN
THE PERIOD FROM 1990 TO 2018

2.1. Analysis of Indicators of Innovation Activities in the Republic of
Serbiafrom 1990 to 2000

According to DjuroviePetrovic (2011) after escaping the difficult period of
1990s, the budgetary allocations for science in Serbia increased significantly in
gr oss amount , from a modest u 27 mi | |
2008.Accoding to DjuroviecPetrovic (2012) until 2000, little had been done in
this area in terms of legislation and in any other related activities as well, it was
an uneasy task to make up more than a decade of what was missed. Along with
initiating the procedure®r creating a legal framework, the significant actions
have been started to promote and emphasize the importance of this activity for
the growth and development of the economy and thus the general society of
Serbia. After 2000 and until the Law on Inntiga Projects was passed, efforts
related to the development of innovation have mostly been focused on the
improvement of the legal framework that would regulate this matter in
accordance with international standards and practices.

2.2. Analysis of Indicabrs of Innovation Activities in the Republic of
Serbia from 2000 to 2004

According to the Statistical Office of the Republic of Serbia (202204), the
highest intensity of innovation was achieved in the organization of the enterprise
itself (in 57.34%o0f enterprises) and the lowest in marketing (in 28.81% of
enterprises), Ministry of Science and Technology Developméraw on
Innovation Projects"”. Innovations in products / services (47.09%) and processes
(46.81%) are almost the same, with the largeshlver of enterprises having
innovative activity belonging to the fields of services (38.45%) and
manufacturing (37.44%). When looking at the market in which companies sold
their products, the largest share was the local market in Serbia, as much as
92.52%, while other companies were listed as the main users of the product
(64.5%). 6.22% of the total revenue was earmarked for innovation, most of
which was used for the procurement of machinery and equipment (5.38% of
total revenue), which is expected, givdratt the average age of equipment in
enterprises was more than 10 years, in almost 1/3 of enterprises (Figure 4).
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Figure 4. Average age of equipment in enterprises
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Source: Statistical Office of the Republic of Serbia (22004)

Figure 5. Companyepresentation by size
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Source: Statistical Office of the Republic of Serbia (22004)

The most significant source of information on the needs of enterprise innovation
was the information received within the company or group to which it belongs
(22.99% of enterprises), and the lack of financial support from public funds
(34.07% of enterprises) is the most significant aggravating factor for innovation.
The most significant effect of the innovations introduced in the organization of
the enterprise was thisproved quality of products and services in 28.25% of
enterprises. The manufacturing sector was the most innovative (Figure 5), as
were the small and mediugized enterprises (Figure 6).
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Figure 6. Innovation activities by fields of activity, siakenterprise and type of
innovation
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Source: Statistical Office of the Republic of Serbia (22004)
In the field of activity, the most innovative were the enterprises engaged in
production as well as institutions in the field of statkministration, education
and health (Figure 7).

Figure 7. Business representation by industry
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Source: Statistical Office of the Republic of Serbia (22004)

2.3.Analysis of Indicators of Innovation Activities in the Republic of Serbia
from 2006 t02008

The most common drivers of innovation in 2006 were the lack of financial
support from public funds (34%) and the cost of financing innovation (26%).
According to Statistical Office of the Republic of Serbia, www.rzs.rs, indicators
of innovative activities, the most significant effects of innovation in the
organization were on improving the quality of products and services. (28%), as
well as the reduced time needed for customer response (19%), which is a
significant advance.
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During this period, imestment in science, and therefore in innovation, has

increased significantly, according to the available data from the Archives of the
Ministry of Education, Science and Technological Development, as given in
Figure 8.

Figure 8. Investments in R&D from®1 to 2008
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Source: Ministry of Science and Technology Development (2008)

Therefore, innovative activity has been achieved and enhanced. On the basis of
data on innovation activity in the period from 2006 to 2008, the highest intensity
of innovation wasachieved in the organization of enterprises (28.77%) and the
lowest in product innovation (18.84%), while the largest number of enterprises
that had innovative activity belongs to the manufacturing industry (24.58%),
Ministry of Science and Technology Ddepment "Law on Innovation
Projects". The above data represent a new, better direction in the movement of
innovation activities compared to the previously analyzed period from 2000 to
2004 (Figure 9).

The representation of a particular type of innovati@ried depending on the
territory in which it was introduced. In central Serbia (excluding Belgrade), the
largest share was introduced by process innovations in the production or mode
of delivery of products in the company (41.05%), while the largegt sbia
innovations in the organization of enterprises during that period had enterprises
in the territory of Vojvodina (24.93%) and Belgrade (41.92%). In 2008, 23.83%
of enterprises are part of a group of affiliated companies, and 92.14% of
innovators repéd that their company is parent, which is a significant step up
from the indicators in the previous period.
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Figure 9. Innovator companies by size and innovation
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Source: Statistical Office of the Republic of Serbia (22088)

When looking at thenarkets where the innovator companies were selling their
products / services, 97.77% of the businesses were selling goods in local markets
in Serbia. The most represented sales market is the regional market (83.22% of
enterprises). The new product was aaiced by 26.06% of innovators and the
new service by 30.05% of enterprises, Ministry of Science and Technology
Development"Law on Innovation Projects". The largest share of equipment in
enterprises is over 10 years old and it is 27,96%, which repreaeslight
improvement for the enterprises in the Republic of Serbia (Figure 10).

Figure 10.Age of equipment in enterprises
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Source: Statistical Office of the Republic of Serbia (22068)

What marked this period was the passage of the Law on Innovation Activity
together with the supplementary rules and regulations that finally brought the
long awaited legal regulation in this area. According to Djurovic Petrovic and
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Lozanovi ¢ Kslpwisa cfudabstaBing pdint for any further action.

In accordance with Article 11 of the Law on Innovation Activity, the Ministry of
Science and Technology Development established the Register of Innovation
Organizations and the Register of Priveatities Innovators, as well as
procedures required for the entry of interested organizations and private entities
in the Register [ 3.]. The dynamics of the registration of innovation
organizations and private entities innovators by years is given ume=id..

Figure 11.Overview of the dynamics of innovation organizations and
private entities innovators registration by years
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O Registered private entities - innovators

Source: Ministry of Science and Technology Development (200®)

Table 1.Representation of type of innovatioreinterprises, by territory (%)

Product / _Innovation _
Territory / size of busineg ~ Service |. Process |in company Marketl_ng
. innovation| organizatio Innovation
Innovation n
Republic of Serbia 100 100 100 100
Central Serbia (without
Belgrade) 36,82 41,05 3315 36,14
Vojvodina 23,01 2256 24,93 2274
Belgrade 40,17 36,39 41,92 41,11

Source: Statistical Office of the Republic of Serbia (22088)

In the Europe 2020 Strategy, the fourth guideline for defining national
development goals, objective is to reduce the large regional development gap
within Serbia, through the development of new ones and the modernization of
traditional sectors. Otherwisalifferences in the development of the region
would not be narrowed but widened. This logic is based on the data given in
Table 1. In this regard, the Europe 2020 Strategy suggests, based on an
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innovative industrial policy, to innovate an existing one amiulate a new
regional development policy.

2.4.Analysis of Indicators of Innovation Activities in the Republic of Serbia
from 2008 to 2010

The analysis of indicators of innovative activities in the Republic of Serbia from
2008 to 2010 showed that tparticipation of business entities with at least one

of these types of innovations is very significant and amounts to about 47%. The
size of the business entity is a key factor for their innovative activities. Almost
70% of large businesses are innovatiyast over half of mediursized
businesses and more than a third of small businesses. Innovative activities are
more prevalent in manufacturing businesses, where more than half of
innovations were introduced, while in service businesses, innovations were
introduced by more than 40% (Table 2).

Table 2.Businesses by Innovation, Activity and Size, 2Z008).

Businesse Innovator
Innovator | s that did L
Total participation
S not o

. , 70

innovate
In total 12141 5812 6329 47.9
Small business entities 9347 4143 5204 44.3
Medium Businesses 2237 1280 957 57.2
Big business entities 557 389 167 69.8
Manufacturing  busines
entities 4141 2314 1827 55.9
Service Business Entities 8000 3498 4502 43.7

Source: Statistical Office of the Republic of Serbia (22080)

The revenue structure of the innovator business enterprises was dominated by
the share of sales revenue of unchanged or negligible changed products, which
amounts to about 35%, while the share of sales of products that are new to the
business entity and ¢hshare of sales of products that are new to the market is
about 12%. About 13% of innovators introduced a new process to the market for
the first time (Figure 12).

252



Figure 12 Innovator revenue structure
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Source: Statistical Office of the RepubtitSerbia (20082010)
In the observed period, the largest number of innovators received financial
assistance from state instances and the least from EU funds (Figure 13).

Figure 13 Financial support structure for innovators (%)

823
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Support from Government
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Source: StatisticaDffice of the Republic of Serbia (20@2810)

In the market for the sale of products or services from 2008 to 2010, the most
numerous were business entities selling products in the local market, followed
by those selling in the national market, while tharket share of EU and EFTA
countries is almost three times lower, and the market share of other countries
and up to four times smaller (Table 3).
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Table 3.Sales market representation

Innovators

Innovators in Non-

Market Proo!uct and organization and innovators
processnnovators )

marketing
Local /
regional
market 315 34.6 44.5
National
market 25.1 27.3 26.6
EU and EFTA
countries 13.0 12.9 8.4
Other countrieq 11.1 10.8 7.6

Source: Statistical Office of the Republic of Ser{@é082010)

Data on expenditures for innovative activities, which included expenditures for
development of new products, for significant improvement of existing products,
as well as current expenditures (salaries, equipment, materials, services, etc.),
show that largest share belongs to the procurement of machinery, equipment and
software (about 75%), as displayed in the Figure 14.

Figure 14 Structure of expenditure for innovative activities

Purchasing Internal
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13,6% development
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Source: Statistical Office of the Republic of Sert@@082010)

An analysis of methods for stimulating creativity and new ideas of employees in
business entities showed that business entities that introduced innovation had a
significantly higher percentage of using methods to stimulate creativity and new
ideas of their employees than Aonovative businesses (Table 4).
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Table 4.Stimulating employee creativity, %

Methods Innovators _Non
innovators

Brainstorming sessions 14.3 15
Multifunctional work teams 21.4 3.1
Personnel rotation 28.5 4.5
Financialincentive for employees 28.6 3.8
Non-financial incentive for employees 26.9 4.7
Training employees to develop new ideas

creativity 33.1 4.3

Source: Statistical Office of the Republic of Serbia (22080)

2.5.Analysis of Indicators of Innovation Activities in the Republic of Serbia
from 2012 to 2014

The survey of indicators of innovative activities in the Republic of Serbia from
2012 to 2014 showed that the participation of business entities with at least one
of these types of innovations was aba@0%, and that over 68% of large
business entities was innovative, slightly more than half of medined
businesses and more than 37% of small businesses.

Table 5.Businesses by Innovation, Activity and Size, 204

Businesst Innovator
Total |Innovators sthat did participation,
not %
innovate
In total 16659 6739 9920 40,5
Small business entities 13863 5182 8681 374
Medium Businesses 2253 1187 1066 52.7
Big business entities 543 370 173 68.1
Manufacturing busine
entities 4865 1977 2888 40.6
Service Business Entities|| 11794 4762 7032 40.4

Source: Statistical Office of the Republic of Serbia (22024)

Innovative activities were equally represented in manufacturing and service
businesses, where innovations introduced slightly over 40%, which is
encouraging data (Table 5). 13% of innovators received financial assistance
from state instances (Figure 15high indicates that the Republic of Serbia was
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able to improve the innovative environment in the observed period compared to
previous years.

Figure 15. Financial Aid Structure for Technology Innovators 2&1214
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Source: Statistical Office of thHeepublic of Serbia (2012014)

Most businesses needed to innovate, but they did not innovate because of
excessive costs or lack of their own financial resources for innovation.

2.6.Analysis of Indicators of Innovation Activities in the Republic of Serbia
from 2014 to 2017

In the period from 2014 to 2017, the partial share of funding for innovators
changed by significantly increasing EU7 support from 2.8 to 6.6%, and reduced
government support from 63.2 to 56.3% and local governments from 36.7 to
23.9% (Fgure 16).

Most nonrinnovator businesses (77%) had no reason to innovate, while 23% had
a need but did not innovate due to too many obstacles. As the biggest obstacles
to innovation, businesses have assessed the lack of their own financial resources
for innovation and the high cost of innovation, which is data that needs to be
intensively changed in the coming period.

Expenditure on research activities is over 24%, whether internally or in

collaboration with another entity, while all other expendituresepk R&D,
accounted for over 72% of total expenditures (Figure 17).
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Figure 16. Financial aid structure for technology innovators 2€A@17
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Figure 17. Structure of expenditure for innovative activities
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Source: Statistical Office of the Republic of Serbia (22047)

CONCLUSION

The role of policy makers in the field of innovation is very delicate, above all in
creating the conditions for the development of an innovation environment in the
country. Through the cooperation of research institutions and universities in
Serbia and theorganizational integration, productive results can be achieved in
accordance with the Europe 2020 Strategy and its guidelines. In that sense,
Serbia’'s innovation system and its results should be more carefully evaluated,
and each one worthy of attenti@mould be put at the function of national
development. It is also necessary to define concrete actions for the key initiative
"Measuring Progress”, so that the performance indicators of the innovation
system in Serbia are not only indicatively defined blgo measurable and
comparing over a long period of 25 indicators for the Scoreboard methodology.
The state of Serbia has achieved its success in the third pillar thanks to a
successful innovation policy since the adoption of the Law on Innovation and
the establishment of the Register of Innovation Entities, the Innovation Fund and
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the establishment dhe Cabinet of the Minister in charge of innovation. Such
active innovation policy has maintained continuity in the development of
innovation potential of the Republic of Serbia, but further emphasis must be put
on maintaining human resources in this eecThis implies timely decision
making and measures that would prevent stagnation in this area and eventual
migration of human potential. This means that in the field of innovation policy,
particular attention should be paid in the future to developmelntigs that
foster innovation with scientific advancement and policies of openness and
attracting highly qualified personnel while preventing their outflow, as well as
training researchers for the purposes of national research objectives while
providing dtractive employment conditions in public research institutions.
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Abstract: With the acceleration of technological development,
strategy of sustainable development is increasingly more difficult to
conduct; otherwise, the ecological accidents would not dra@s
often and climate change, as their direct consequence, would not be
developing so fastConsidering all this, the aim of this paper is to
present the potential of e@oventology as a new discipline whose
task is to, provide more efficient eamovaive problem solving
tools in comparison to other methodologies. According to- eco
inventology, it is indispensable to analyse -@awovation through

the three phases of its life cycle. Those are the phase of technical
product enhancement (comprises invegrtiess levels 1 and 2), the
radical innovation phase (comprises inventiveness lev8ls 8nd

the catastrophe phase, as a transition phase between the other two.
In each phase, the concept of sustainable product development on
the market can be improved.
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1.INTRODUCTION

The low compatibility between technological and biological evolution is the
main reason for problems that arise as a consequence of frequent interaction
betweentechnology and ecology (Rajic, 2016). At the root of each such problem
there are salient technical and physical contradictions:irsemtology was
created due to the need to develop an adequate methodology in order to
effectively overcome these contradticts. Therefore, ecmventology can be
included in those scientific disciplines that seek to build a "bridge" between
economics, technology and the environment. It encompasses three egual eco
innovative approaches. The first is based on biomimetic, tbendeon eco
engineering, and the third on the application of the basic laws of evolution of
ecological systems (ES) and technical systems (TS) (Rajic, 2019). An ideal eco
innovative system should have all the benefits of TS and ES.
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Consequently biomimetiand eceengineering can be seen as two parts of a
unique eceanventory strategy. The task of etwentology is to offer reliable
ecainnovative tools, which will interpret and transmit data from ES to TS, and
vice versa, in a way that seeks to achieveirthdeal. An ecednnovative
contradiction matrix isone of the main tools of ednventology. Its main
mechanism is based on discovering the technical contradictions (TCs) that exist
between TS and ES and finding ideas for solving problems using thesgah
principles of the Theory of Inventive Task Solving (rus. TRIZ). The matrix
simultaneously considers the application of 39 TS parameters, 40 TRIZ
inventive principles and 6 types of resources, as well as 7eféciency
elements according to the erita of the World Business Council for Sustainable
Development (WBCSD) (Rajic, 2018). The matrixvisry effective in finding
solutions to various eemnovative problems. However, while the principles for
removing TC indicate to the innovator a gengrath and a fairly broad area
within which to seek a solution, the standards recommend specific actions
necessary to restore the existing TS or to synthesize a new one. This
gualitatively increases the possibility of obtaining a more efficient solutidreto t
ecainnovation problem. That is why an ermovative matrix based on TRIZ
standards has been developed as another powerful tool a@hverdology
(Rajic, 2018). Functionally Oriented Research (FOR) is one of the mdst up
date TRIZ tools that is alsaised in eceanventology, and involves the
algorithmic use of a successfully applied analogy to solve problems taken from
remote areas of technology in relation to the arearigin. In addition to the
tools listed above, eemventology also containshé inventive taslsolving
algorithm (rus. ARIZ) as the most powerful TRIZ tool with which it is possible
to solve problems of different etiology and complexity at any stage of their
emergence.

The concept of ecmmnovative design means meeting the highesality
requirements of the product, with the strictest environmental standards. This can
only be achieved by using adequate inventive measures at all stages of the
product life cycle. Integrative innovation covers all three possible phases of the
productlife cycle. These are the phase of evolutionary technical improvement of
an existing product (includes levels 1 and 2 of inventiveness), a phase of radical
innovation (includes levels 3, 4, or 5 of inventiveness) and a phase of
catastrophe (involves theransition between them). The example of the
Department of Filtering Protection (FPS) will demonstrate the successful
practical applicability of these edoventory tools to the concept of
sustainability in all three phases of this product's life cycle.

260



2. PRODUCT LIFE CYCLE

All TSs, like biological systems, go through their own life cycle. It consists of
birth (emergence), growth (development), maturity (peak) and death
(obsolescence)K(r s etiall, 2018; Rajic, 2017). It can be represented by a
sigmod (S) curve, with three stages in the development of TS over time. Phase
I, the "childhood" of TS lasts considerably. At this stage, the TS is designed,
refined, prototype is produced and preparation for batch production conducted.
In the batch productiophase, most contradictions are overcome. At this stage,
the TS flourishes and becomes more powerful and productive. TS quality is
improved through constant technical, business improvement etc. After a certain
period, the TS upgrade becomes more difficalt kess and less satisfying to the
growing customer needs. All of its internal resources are depleted, so TS begins
to do more harm than good. Phase Il emerges, which can be viewed from a
mathematical point of view as a catastrophe, bifurcation, or débneaf the
devel opment process (J1EkMhEjo, 2011). The
a timely disaster management strategy by shifting thec@ve towards new
processes and technologies, i.e. to create radical innovation products, to obtain
new TS €&atures that are at a much higher production and economic level than
the old TS.

2.1. Evolutionary Innovations

Evolutionary innovations are created through the gradual advancement of
technology or the refinement of existing products and processes. They contain
the first or second level of inventiveness, and are most commonly obtained
without the help of science (Ra 2019). These innovations represent technical
improvements and, in legal terms, are usually protected by a small patent (Rajic
et al, 2016). One of the best technical improvement systems in the world is
being implemented in Japan, and is being implaeek through a process called
kaizen (jap. meaning "improvement" or "change for the better"). Kaizen
management is an element of comprehensive quality control of management,
and refers to a continuous letgyrm approach to change, while respecting
human neds and quality (Masaki, 2008). The starting point of improvement is
to identify needs. They come from identifying problems. If the problem is not
recognized, there is no recognition of the need for improvement. The problem
identified once must be resolvelaizen, therefore, is, like TRIZ, a problem
solving process, but on a completely different conceptual basis. Kaizen requires
the use of a variety of troubleshooting tools. Improvements, after each problem
solved, reach higher levels. Improvement mussta@dardized in order for the
new level to stabilize. Kaizen, therefore, requires standardization. In the broadest
sense, quality is all that can be improved. This means that quality can be linked
not only to products and services, but also to the way Ipeaprk, how
machines work and how systems and procedures are implemented. kénalud
aspects of human behariolhe Western term of improvement is more often
related to the improvement of equipment. In contrast, kaizen is a generic term
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that can be sed in every aspect, in any activity. Kaizen creates praméessed
thinking because process improvement precedes improvement in results.
Processoriented criteria are targeted at employee efforts and often require
behavioral change. The resuttdented criteria, on the other hand, are more
immediate and sheterm. The question is which of the two concepts is more
effective and which one to follow? There are two conflicting approaches to
progress between Japan and the west. The Japanese choose ausrgiadual
driveway, which is often subtle and not overly exciting. In the West, innovation
is seen as a dramatic event, a-offeoccurrence, a major leap forward, a major
change driven by a technological breakthrough or the introduction of the latest
management concept or production technique. Improvement is, by definition,
slow, gradual, and often invisible, and usually produces-teng effects. There

is no internal system in Western management that rewards improvement efforts.
Employee performance considered solely on the basis of results. The emphasis
on results has led to the dominance of innovative radical approaches in the west.
This is not to say that Japanese management does not care about innovation.
Japanese managers are following theéwmignthusiastically even when they are
innovating. These differences in orientation are also reflected in different social
and cultural heritage. The Western education system emphasizes individual
initiative and creativity, as opposed to the Japanesehvemphasizes harmony

and collectivism.

2.2. Catastrophe Phase

Disasters are an integral part of chaos and are defined as the unexpected
response of a system to a sudden change of external or internal conditions
(Kuzmanovicet al, 2013). Although chaos lins the possibility of longerm
prediction, it provides causmdeffect relationships that cannot be detected by
other methods. There is order in chaos because behind it is certain laws of
nature. Catastrophe theory is part of chaos theory (Kuzmarbaic 2013). It

has found application in various branches of science. In the works of Betshev

al. 0 2h z 2010 2 zgnd[ dlse ¢ 8671 " z pO10;1 Zh Iz j o
2008;1 zh gmd 1 jlstctsdz,h 2gh®[1Tdzf 2,12B08,0 M 2 o
2017;1 Ez h [z 2045; Bushuev, 2004) it was applied to study the innovation
process. The basis of catastrophe theory is the seven standard universal
perturbations of critical points called: fold, spike, tail, butterfly, elliptical
umbilical cord, hyperbolic umbilical cord andnabolic umbilical cord. These

are, in turn, the critical points of the following functiong; x; x5 x¢; x® + y%; x3

i xy% x?%y + y*. The assumption is that in the observed systems -gtatii

forces do not produce momentum but cause sudden chanbes.tidé¢ system is
stationary at the equilibrium position, a value of x determines the state of the
system. The parameters & describe the d
forces that cause a change in the equilibrium of the system. The conseguence i
that the system can suddenly go into a steady state from a steady state, in which
the potential energy is minimal. Although phase transitions occur in different
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systems in different systems, it is interesting that all types of phase transitions,
including innovative ones, have some common characteristics. In the event of a
disaster, control parameters change the state of the system, that is, they move
from one stationary phase to another. The simplest case is understood to be in
the steady state of equitium. As the transition process unfolds, it doesn't really
matter to the theory of catastrophe. One elemental disaster is different from
another by the expression of its potential function. For example, for the simplest
wrinkle-type catastrophe, the pote function E (x,|) is represented by a
mathematical expression:

EXx,1)=x¥3- I x. 1)
where X is catastrophe coordinate (a dependent variable} aac controlling
parameter.

In a spiketype catastropd) the potential function has a shape:
E(x,|,mM=x¥4 - | X212 +nx. 2

It contains two controlling parameters and m with the help of which the
innovation process is described. Both parameteasdm can vary fromb t o +
b .Since stationary states determine points of extreme potential function, they
can be found taking the first derivate of the potential function considering
coordinate x and its leveling with 0 the following expression is created:
O=x-o % ¢ . (3)

The root of the algebra expression of the third level i formed through
dependency offrom mfor | = const>0. The given graph is called a bifurcation

di agr am. In addition to the bifurcati ol
was constructedhat is, the dependence of one control parameter on the other is

shown (Figure 1).

Collision point, i.e. the tip of the spike represents aaitlral region in which
the potential function has one steady state equilibrium. Despite its simplicity,
spike ype catastrophe has all the basic properties of higher catastrophes such as
modal ity and hysteresis. mihilexadenstesahas t v
variable. The face of this type of disaster has the following expression:

-& Mg dw m ms (4)

Set of catastrop#s, i.e. set of degenerative critical points of funct@hm ¢ is
simply taken from the system:
QOMIQ® 1 dF (&, %0./ dx (5)

Solving a system of the two expressions with two unknown variables shows:
19 ¢ m m p& g8 (6)

From which it follows thas~andmhave to have a following form:
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> edNm yIs (7)

Finally there is a set:

Ce={(x,6x%48%) : xU0OR}. (8)
This has a form of a smooth curve. If that curve is projeaiad @ ;M) surface,
it can be seen that the spike starts from the set of bifurcations:

Be={(6x%, 8% : XxO0R} . 9)
Whose origin is a nodifferentiable point.

The term "phase transition" indicates an instantaneous change in the state of a
system. That is to say, a wéthown transformation between the solid, liquid

and gaseous states of water. There are various other types of phase transitions
that do not occudue to temperature change. They have in common that the
global system properties change abruptly when a key parameter exceeds a
critical value. It is fascinating that all types of phase transitions have some
common characteristics. The notion of phasesitam is also used in the mental
process of innovation. The choice of the type of natural disaster, i.e. the
expression for a potential function depends on the extent to which control
parameters or factors affecting the disaster are to be considerephysical
systems, the potential function coincides with their potential energy. Inventive
problems use a spike type catastrophe with two control paramietarsl m It

exists in two stable equilibrium states. In the first condition, there is some
solution of an old product that really exists at the moment of disaster. Then
comes a new, innovative solution. The process of getting a new solution is
considered a momentary leap of thought, getting an idea, mastering the inertia of
thought, or inspiring an inmator. A crucial moment is the time of causing the
transition (transition) from one state (evolutionary phase) to another (radical
phase). Depending on the calculated ICR of the problem under consideration, the
transition can be carried out as a "good"'lmaid" disaster, taking into account

the Maximum Delay principle or the Maxwell principle g " zapdd d Is o ¢ dzts o
2017). A spiketype catastrophe (Bushuev, 2004) is also used to model the
occurrence of technical contradiction (TC) in the Algorithm for Solving
Inventive Tasks (rus. ARIZ). In this case, the functiorxH ( n) is considered

as the minimum of undesirable property or adverse effect in technical
contradiction-1 (TCG-1), and there is also another minimal adverse or harmful
effect in TG2. Disastercoordinates x specify the state of the product, with
parametet taking into account the properties of the tools and paranmethe
property of some >tlement that must be found to resolve the existing
contradiction.

For the same values of parametér@n) the spike has two states of stable
balance, which can be calledand x, s u c hm %) h aat nrd(xp@re- on a

higher and lower layer of Msurface. This property is called bimodality. In what
state the system will be depends on how the system came to be, i.e. its past state.
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The absence of reversibility at changing parameters is called hysteresis.
Catastrophe curvec=¢¢ (e )is halfcubic marabola with the point of return
(Figure 1), looking like the bird beak. Aboceedtical domain of catastrophe
situated inwardly beak, subcritical domain of catastrophe situated outside of the
beak. Then prototype is located on point Step &.%dpof subcitical domain of
catastrophe. Increasing the parametameans a moving an algorithm along
Steps 1.2 and 1.2{(=1pto Step 1.5& =yp-Technical contradiction appears on
critical point @ = Critical point is crossing a moving the algorithm and
catastophe curve.

Figure 1.Bifurcationd i agr am of t he Siytlsetpaameterx / dt =¢ -
space (&, @)

Crieal
stepiq PN

Lo her

Source:Bushuev 20049

2.3. Radical Innovation

Radical innovations (revolutionary, discontinuous) are often absolutely new and
contain a third, fourth or fifth level of inventiveness, which means that they have
a scientific and potentially high market value (Rajic, 2019a). Most successful
Tesla inventins belong to these levels (Ragit al, 2017). These innovations

are most commonly achieved in a systematic, scientifically organized manner,
and are mainly the result of teamwork involving specialists from different
disciplines who, jointly, solve theame technical problem in a multidisciplinary
manner. In this sense, the key resources of modern invention are science,
technology, education, organization and capital. Radical innovation is protected
by a patent in legal terms (Rajic, 2017). It is well knahat the development of

all TSs is moving towards increasing the degree of their ideality. The ideal is
always associated with the maximum utilization of the material and energy
resources located within the system, in its-syftems and in the supgystem.
When an ideal system is achieved, then its mass, dimensions and energy
capacity will tend to zero and the ability to perform the main utility function will
not be impaired (Rajiet al, 2019). That path to the ideal of a technical system
is full of barriers that consist of technical and physical contradictions. Technical
contradiction occurs between certain parts of asygtem or TS parameters. If
one of the susystems is improved by known methods, then the other sub
system or its parameters amapermissibly degraded. Such situation usually
requires a compromise solution or optimization. However;imoentology is

not satisfied with compromise, but seeks the ideal final solution to the problem.
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A clear formulation of technical contradiction cdready indicate the direction

of the search for a solution, or, ultimately, help to distinguishsygbems or

their conflicting properties. The conflicting subfield (substance + field) suggests
the search for a solution that is focused on the case aafysy technical
system can be described by some of the 39 basic parameters (mass, speed,
power, etc.). In order to resolve technical contradictions, 40 principles and a
contradiction matrix are used. Principles are actually instruments used to resolve
technical contradictions in TS.

Technical problems can be solved at the level of administrative contradiction, if,
for example, multfaceted thinking and causad-effect analysis to discover the
primary cause of the problem are applied (Rajic, 2017). &tdhel of technical
contradiction, the problem can be solved by applying a table (matrix) of
contradiction and using 40 principles (Rajic, 2017). In both cases, success
depends on how close the innovator is to the physical contradiction. It is the
cause ball TS problems. It can be reached if an ideal final result (IFR) is
defined when solving a technical problem (Rajic, 2019). The tactic is based on
the application of general principles of resolving physical contradiction. The
system properties of the jelsts and the phase transitions of matter from one
state to another are used. When the physics of the phenomena taking place in the
operating area is not yet clear, and when the element in which the physical
contradiction is manifested is not clearly digtiished, there are complexities in

the application of the principles. If the problem is free from redundant elements
and if the contradiction is sufficiently clearly expressed, then the ideal final
solution can be formulated immediately, directly in fielato the element that is

to be changed. If the problem is not clear, then one should first find out and
point out the contradiction it carries within itself, then define the cause of the
problem and formulate an ideal final solution for it. Each techeimatradiction
contains at least one or more physical contradictions, using appropriate resources
to eliminate them. Available resources can be divided into six different groups:
substance resources (material), field resources (energy), space resduees, t
resources, information resources and functional resources (Rajic, Rzi@jial
resources or substance resources comprise all substances that exist in different
aggregate states (solid, liquid, gaseous, plasma, vacuum), their combinations,
and also thtechnical and natural objects. Field resources or energy resources are
all forms of energy, physical fields, and also all forces and interactions among
material objects. Spatial resource is the total free space in the operating area, in
other parts offte system and in the system as a whole. These include cavities,
gaps between components, characteristics of geometric shapes, internal structure
of components, etc. Time resources are time intervals before, during, or after a
considered conflict event, wtti can be used to prevent, neutralize, or correct its
negative consequences. The identification and use of information resources in
the system, the system and in the environment should be realized through the
available information on the state and progsrof substances, fields, spaces, on
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possible changes in the flow of information. In order to solve a technical
problem, all available functional resources in the system, the system and the
environment should be identified and used. From the above ite& that
resources are what enable the task to be solved. It is necessary to compile a list
of resources that are already in the system or easily accessible from the system.
When generating a solution to a technical problem (the last step of each
iteration), the search for resources from that list begins.

3.A CASE STUDY

The Filtering Protective Suit (FPS) is a filtering means that protects user's body
from high toxic materials (HTM) (Rajiet al, 2018).This paperdealswith
experimentsthat were conductedto test the basic physical and mechanical
characteristicsof FPSM1, FPSM2 and FPSM4 (manufactured by'Trayal
korporacijd, Krusevac Serbig and FPSM3 (manufacturedby "Proizvodnja

Mile Dragi " Zrenjanin Serbid. Materials used in experiments had the
following properties:

- FPSM1 untreated, the inner layer is double cotton gauze impregnated with
activated carbon powder and reinforced with a polyamide fabric;

- FPSM2 untreated, the outer layer material is ofgrwbic and hydrophobic
textile material based on a mixture of cotfmyiyester; the inner layer material is

a powder of activated carbon impregnated with polyurethane foam (PUF) and
sandwich two light fabrics;

- FPSM3 untreated, the outer layer materiahis oleophobic and hydrophobic
textile material based on a mixture of cotfmplyester; the material of the inner
layer is ACM glued to the fabric and covered with another fabric;

- FPSM4 untreated, the outer layer is an ojgwobic and hydrophobic teldi
material based on a mixture of cotipolyester; the material of the inner layer is
the spheres of the active carbon material (ACM) glued to the fabric and covered
with another fabric.

FPS was tested for the raw materials, surface mass, thicknedgndprizaces,
intermittent elongation and ripping forces. Air permeability and water vapor
tests were also performed to test the basic functional characteristics of the FPS.
The protective power of FPS against HTM was tested using a sophisticated
dynamic ga chromatographic method, and the protection time for the effect of
HTM drops was determined usingyBerite in dynamic working conditions. The
testing of the heat transfer process through various materials embedded in the
FPS was carried out in laboratognd field conditions. The appropriate
anthropometric and ergometric indicators and measured thermoregulation
characteristics were tested as well. This made it possible to compare the
materials according to all the relevant thermoregulation parametdre bbdy.

The surface mass of the tested materials was determined theiagalytical
scales'Libela Preciz" according to an accuracy class of 3 and an accuracy of 20
05 tubes measuring 152 whichwerebroughtttherr f ac e
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standardst at e after 24 h were cutCtodhe
constant mass and thamere measuredRespondents were subjected to physical
effort, and thermoregulation tests were conducted, in a hot air environment
( 3@ end in field conditions. The sgng methodology in the Climate Chamber
consisted of continuous measurement of microclimate conditioisebgievice

of Ligh Laboratories- Brighton, England, Type MiniLabThe testing of
microclimate conditions was carried out before the start of eaahlded test.

The thermoregulation was tested by calculating the average skin temperature
from the collection of temperatures obtained by measuring from four points on
the skin by thermelements. This measurement was continuous. The
measurement of the inal temperature €) was discontinuous, and it was
carried out by introducing the probe into the ear canal every 5 miritaeh
subject had their heart rateontinuously monitored usingiotel 33 The
electrodes were placed on the chest of the subgaistelemetrically sent an
electrocardiographic signabimulation of different intensities of respondents’
work, which corresponds to the performance of the assigned tasks, was achieved
at a speed of 5 km/h on the conveyor belt in the climatic chankioera
subjective assessment of the thermal state (comfdcinnis heatcales were

used. In the experiments, it was envisaged that the test was interrupted if there
was a decompression of the thermoregulation, that is, whesxdeeded 39.5

AC, or whenthe heart rate exceeded 190 bpm.

4. RESULTS AND DISCUSSION

Results have shown that protective suits MBS and FPSVI4 present a
significant improvement compared to domedfieS of previous generations:
FPSM1 and FPSM2. Both FPSmodels are on the levef smodern means of
personal percutane protection when all the examined characteristics are taken
into account Testing of the protective properties BPSagainst the effects of

HTS was conducted by the total process of penetratioB-yferite vapours
through their materialsDuring hours of examination in all modelsof FPS

output contamination density did not reach the valueraf /mfiywhich fulfilled

the set request frostandards

Studies have shown that respondents had an ideal (maximum) feeling of warm
comfort when wearing FRBI3 in majority of the experiment (80 min). When
wearing FPSVI4, the respondents declared that they felt comfortable for the first
40 minutes, but in the flawing period a “jumpy trend" of discomfort increase
was shown. After finishing the experiment for each respondent in a particular
FPS model, a survey was performed on the elements of the comfort state, and
the results were given in TableWhile conducting the physiological suitability

test in field conditions, with the performance of specific tasks, it was found that
in all subjects during work(in dynamic conditions there was some
"overheating". Tls phenomeon was absent in the execution of tasks tate
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conditions, so it can be concluded that "overheating" was not significantly
influenced by the FPS model, but the intensity of performing certain activities

u a b | Rating the state of comfort-@) while wearing FPS in a protective
position

FPS model
Comfort parameters

FPS{ 1 | FPS[ 2 | FPSM3 | FPS{ 4

Comfortable

Uncomfortable 3 4 > S
Mobile - Immobile 3 4 5 5
Elastic Stiff 3 4 5 4
Light- Heavy 3 5 5 5
ltchy- Norn-itchy 4 4 4 4
Dry- Wet 2 4 5 4
Non sticky Sticky 2 4 5 4

Comparison ofFPSM3 and FPSM4 in Table 2, in terms of surface mass of
outer and inner layer, shows tHERSM3 has30 g/n? greater surface mass and
80 g/n? of the inner layerThis means that the total surface mass of-Ma39s
smaller by? 110g/n? compared td=PSM3. Considering that for production of

a set ofFPS,5 m? to 6 m? of material is requiregd=PSM4 is of a smaller mass
than FPSM3 by 550 to 600g. Differencein massof FPS can represent an
important factor for choosing FPS model when equipping an aifhg. lowest
heart rate valuewere established using FRR&, followed by FPSM4, FPSM2

and FPEVI3 (TaHde 2). It is of great importancéhat during the examination of

all four FPS models, the heart rathd notexceed 190 fim, which would lead to
interruption of the experimentsHowever, from a practical point of view, it is
necessary to determine values of key parameters that are important for
calculating the IFSThe highest ponder belongs to the heart frequency as the
most important physiological parater which directly impacts the safety (life)

of the user, followed by surface mass, wearing comfort and drie&mM4
model reached ideality of 75.4%, and model fPE5- 66.9%. This result is
surprising, in a way, considering that FRIS average heaftequency, comfort

and price were better compared to HR& Applying the methods of
optimization of the listed parameters, FFS was chosen as an overly better
means. However, applying the formula for calculating ideality showed that the
difference in mas, as an unwanted parameter, was so much better for the FPS
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M4 that this parameter was the prevailing factor in deciding the greater total

ideality of this means.

Table 2.Quality characteristics of FPS

Alternative
FPS | FPS | FPS FPS | Pondef

Criteria M1 M2 M3 M4
(A"Srgg)e skin temp 5731 | 3691 | 3668 36.73 2
Average — tmpatiq 5o, | gg 3777 | 3802 4
temp.( ¢ ) ' ' '
Average hean 13173 | 12999 | 12002 | 12493 5
frequency(bpm)
Sweating intensity 3505 537221 | 033637| 035662 | 2
(L/m?/h)
Air permeability
(/i 33 4.9 8.8 7.1 4
Vapor  permeability
(G4 3070 | 3125 | 3825 3130 4
Surface masgy/m?) 590 530 595 485 5
Wearing comfort (5) | 2.85 4.71 4.85 4.42 5
Price(Eurog 132 147 219 275 5

Increasing ideality of both FPS models can be achieved by increasing their
individual parameters. In the case of HR&, constructional changes which
would contribute to the lower value of heart frequency (R=62.14%) need to be
improved, and in the case BPSM3, fixing the parameter of surface mass i.e.
total mass (R=52.54%) should be addressed. It is called technical improvement
or innovation of a lower inventiveness level.

Increasing ideality of both FPS models can be achieved by increasing their
individual parameters. In the case of HWA& the work is needed on
constructional changes which would contribute to the lower value of heart
frequency (R=67.1%), and in case of HAS the work should be done on fixing

the parameter of surface mass i.e. totabsngR=56%). It is called technical
improvement or innovation of a lower inventiveness leRakameters that have

the maximum ponder value from Table 2. were taken for the calculation of
ideality in Table 3.
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Table 3. Achieved degree of ideality aonstruction of FPS

Average .
hear? Mass Comfo”’ Price, IFS,
FPS f points Euro 0
requenc (9 %
(2-5) x100
y (bpm)
P (M1) 13173 590 2.85 1.32
P (M2) 124.93 485 4.42 2.75
P (M3) 120.92 595 4.85 2.19
P ( M4) 12999 530 471 1.47
Pmin- 89132 | 400600 1.5 1.5
Pmax
K 1.0 1.0 1.0 1.0
L 0.3 0.2 0.3 0.2
S/% (M1) 11.3 47.3 71.8 97.9 44.0
S/% (M2) 26.8 76.9 96.8 96.9 66.3
S/% (M3) 56 40 98.3 91.5 66.9
S/% (M4) 46 87 93.5 86.6 75.4
R/% (M1) 51.7 30.7 16.4 1.2
R/% (M2) 71.35 22.51 3.12 3.02
R/% (M3) 38.53 52.54 1.49 7.44
R/% (M4) 62.14 14.96 7.48 15.42

The Butterfly algorithm can systematically find the solution strategy for the
problem, and thus help solve contradictions efficiently (Hyun and Park, 2016).

The Butterfly diagram performsa visual role in analyzing physical
contradictions and technical contradictions easily. By applying the propositional
logic, the Butterfly algorithm derives the right direction efficiently and logically.
TC1: If a FPS mass is small (a desirable charattgrishen protection from
HTM is weak (undesirable characteristic). TC2: If protection from HTM with
the help of FPS is good (desirable characteristic), then its mass is too big
(undesirable characteristic). The Butterfly diagram contains the followgig lo
(sYw)s Yu) aun)d¥sww (10)

A solution is sought after where FPS provides good protection (TC1) and it has a
small mass (TC2). In this case there are two possible TC versions which contain
conflicts: conflict 1i intention toeliminate or decrease the harmful function lads

to weakening of the useful function, and confligt idtention to improve a
useful function leads to increase of the harmful function (Figure 2).
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Figure 2. The Butterfly diagram for the FPEX problem
Legendw is a wanted function of s; u is the unwanted function caused by
satisfying a state s, which is a condition for supportingsais a condition for

supporting.
1-eyer FPS-MX, 2-leyer FPS-M1-4,
bad protection too heavy
(-w) (u)
r Y
1-leyeri FPS-
2-leyer FPS- MX, light
M1-4, god
protection (w) (-u)
f |
2-leyer FPS-M1-4 1-leyer FPS-MX

{s) =)

This means that the key parameter to be corrected is no. 2A (mass of the
stationaryobject). If the mass of the stationary object decreases, the parameters
no. 23A, C (loss of matter), 36D, F (device complexity) and 37F (control
complexity) all worsen (Table 4). Thus there are three different contradictions:
TC1 (2Ax23A, C), TC2 (2Ax36DF) and TC3 (2Ax37F). To overcome TC1, the
use of several standards is suggested, among which the following principles 5; 8;
13 and 30. In this case, more promising solution is to eliminate the inner
protective layer from the existing FPS system which ipregnated with
spherical particles of activated carbon, and instead introduce a new TiO
compound. This substance is able to decontaminate HTM in the presence of
sunlight (Bauket al, 2012). The choice of setbntamination material of the
external layerimpregnated with nanoparticles of TiQSenicet al, 2013), or

some other nanomaterial, presents a completely different conceptual approach to
the development of FPS$he eceinnovative principle of the FREIX could be

based on one of the two possibleusioins: using a cooling system, using a
temperature sensor or impregnating the outer layer of the FPS fabric with TiO
Of course, the application of Ti@®s closer to the concept of ideality. Namely, in
view of the previous preliminary investigations @edrout (Bauket al, 2012;
Senicet al, 2013; Seniet al, 2013a), it has been found that textile substrates
are being created by modification of the standard military textile Wiy
nanoeparticles, and that those substrates have a propessifafecontamination
under certain experimental conditions.
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Table 4.The part of Ecénnovation Matrix of Contradictions used for case

analysis
PARAMETERS Worsening PRINCIPLES
(1-39) (1-40)
23A,C | 36D,F | 37F Name No

2A | Weight of| 5;8;13;| 1;10;2 | 25;28;| Consolidation 5
stationary| 30 6;39 | 17;15

_E’ object
3 Counterweight | 8
E Equipotentiality | 13
Flexible 30
membranes

In order to increase the life cycle of a product it is necessary to innovate it
continually in order for it to stay relevant on the markdiscissa in Figure 3.
presents time of the system development, and ordinate of the system quality
properties isexpressed through IFS (IKR)The decision of transfer from
evolutionaryinnovation(FPSM1-4) to radical innovatio(FPSMX), has been
reached when IFS was calculated to/6e88%for FPSM4.

Figure 3. ALife Cycldi FPS
Legend : Ii evolution phas¢FPSM1-4); Il T catastrophy phase; il radical
phase (FPSVIX)

IFs
08
0,6

0.4
n

Time

CONCLUSION

The ideal ecannovative TS should have all the advantages of theaiid ES.
Therefore, biomimeti@and eceengineering can be considered as two parts of a
unique ecdnventology strategy. On this basis, the worst starting point of the TS
is taken to be repaired. It is renamed in one of the 39 parameters of TRIZ, and
then used in the further analysi®tBceinnovative Matrix of Contradiction. In

it, the main mechanism is based on the discovery of the TC that exists between
TS and ES and finding an idea for solving the problem using the proposed TRIZ
principles. At the same time, the matrix simultanepgshsiders the application
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of 39 TS parameters according to TRIZ, 7 elements ofeffatiency according
to WBCSD and 6 types of resources according to TRIZ.

Integrative innovation encompasses all stages of the product life cycle, both of
the old TS (intuding its improvement through kaizen or technical
improvement), and of the new TS (embraces radical innovation), but also of the
disaster phase, which is a transitional link between them. In the case of FPS,
FPSM1-4 was found to belong to evolutionarynovation and FP#MX to
radical.

Instead of developing new materials, each time new functionalities are desired;
existing materials that are already available should be adapted and combined.
The promising high potential of nanotechnologies should alseahewledged

and understood, as confirmed in this paper using M#&doparticles.
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Abstract: In recent years, rural tourism has proven to be a form of
tourism for which our country has a lot of potential. In order to
create an adequate tourist offer that will meet the needs of an
increasingly sophisticated toumsmarket, it is necessary to first
identify the segment of tourists who would be interested in this type
of tourism, and then explore their preferences and motives for
visiting rural destinations. The aim of this paper is to find out what
motivates and athcts domestic tourist to visit rural destinations.
The research was conducted during August and September 2019
using an anonymous questionnaire. The research findings provide
valuable information about preferences and motives of domestic
tourists, which $ of high importance for creating an adequate offer
of rural tourism in Serbia

Keywords: rural tourism, Serbia, domestic tourist, preferences,

motivation
JEL: L83, Z32

1. INTRODUCTION

The tourism and hospitality industry is facing new challengesuzagrgoing

changes (Pavlovil & Lelil, 2018). Mode
these changes. This is why tourists are becoming more advanced and
sophisticated. According to Gtetil (200C

and shorter trips whit are replacing longer ones. Sophisticated travelers take
two shortterm trips during the yearAlejziak, 2002). Tourists highly regard
Amini tri pso t oBotezatu, 2014) Shertert trips adni be n s
connect edetali2018) cdnausiothat people have a fast pace of life
today. According to the Tourism Development Strategy of the Republic of
Serbia, one of the expected changes in international tourism is the decrease in
the duration of tipsgo gk ovi | & Mi. A, It s wneedsary t& 0 1 6)
develop a diverse offer to satisfy the increasing number of market
segmentations. Serbia can offer tourists a wide range of appealing things. Here,
there is room for different types of tourism, including cultural, enotourism,
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medical, religiousrural, etc.These types are becoming mass and one should
devote a | ot of attention to them whil
Simil, 2019). This paper will shed I1igh

Rural tourism, as a type of selective tourism, is defined by a myriad of authors.
R a d oet al (2012) define rural tourism as a type that includes all attractions
which are available in rural destinations. These can be a part of the tourism offer
of a paticular destination. Also, rural tourism is a collective term for different
activities and tourism types which are present outside of the urban areas and
those parts which boast mass tourism (C
definition, we can cariude that rural tourism requires people to shift their
attention from popular destinations to our beautiful villages. The countryside can
offer good food, clear air, peace, and silence. One of the characteristics of rural
tourism is that it causes gendtgsand builds strong relationships between
guests and hostE€hristou & Sharpley, 2019 his is where unbreakable bonds
and close friendships occur which last for years.

2. LITERATURE REVIEW

We can develop our country and return to the devastated ruralareaeating

a rural tourism offer on the state level. In order for tourism to contribute to the
development, it needs to be planned and managed in a way that enhances the
guality of life of the local population and helps to protect both the natural and
cultural environment (Popesku, 2016). This chapter will delve deeper into the
development and characteristics of rural tourism in Serbia, and the motives of
tourists and their preferences.

2.1.Rural Tourism Development in Serbia

Rural tourism has started to develop in the mountain Golija, near the town of
lvanjica. Locals in the Devilii village
tourist offer. Consequently, they initiated rural tourism development in Serbia

( Ga étiall 2015).Rural tourism has already been developed in some parts of

Serbia. Here, the leaders are area¥djvodina, Western and Central Serbia
(Cvijanovil & Mihailovii, 2016). Today,
increased. The households are locatedhlinparts of Serbia. According to

V uj oet al.i(2012) and Figure 1 we can see in which areas in Serbia rural

tourism is represented. The data from the National Tourism Organization of

Serbia revealed that there were 207 rural households in @ino v i | &
Rugii, 2017) . Rur al tourism accounts fo
Republic of Serbia u j oet dl,[2012) This proves just how underdeveloped

this tourism type is in the country.
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Figure 1. Areas in Serbiavhere rural tourism development activities are

!

implemented

SourceVuj ovil, S., Cvij an o Déslinaciskdkoncep& Gt et
razvoja turizmalnstitut za ekonomiku poljoprivredBeograd.

2.2.Rural Tourism Characteristics in Serbia

Rural areas in Serbia differentiate economically, socially, and demographically.
This is due to the geomorphological differences (mountains, hills, and plains),
differences in the population, economical structures, infrastructure, environmer]t,

and transpdr system-nOMillewgévi&i Mil ovanovil, 2
carried o uetalld2016)nnetesahdti sbome of the characteristics of
rur al tourism in Serbia are resoetirces a

al. (2018) believe that financings one of the major drawbacks to the
development of rural tourism in the Republic of Serbia. Many residents in
Austria, France, Spain, Scandinavia, and other countries, used an opportunity to
add their households to the stateds tou
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In Serbia, there are some cultural, natural, and sports attractions that are
appealing to tourists from all over the world. We should make use of our cuisine,

home canning, spring water, domestic animals, and work in the fields. This is
something that almost everyllage in Serbia can offer to its guests. These

things also motivate tourists to visit rural destinations. The state should support

these activities because it has to assume the leading role in improving the
business environment. Also, it should make itings easier, and develop
infrastructure and human capitaM{ | i | evi | & nrmtleebti |, 20
(2015) say that domestic tourists are more prone to choosing rural areas than
urban.

The Tourism Development Strategy of Serbia states that the chances and
opportunities of entrepreneurs in the field of rural tourism are high (Ministry of
Trade, Tourism and Telecommunications, (2016). According to the Ministry of
Trade, Tourism and Telecanunications (2016), the strategy also statesAlnat
2014, according to EUROSTAT, only 506 foreign tourists visited facilities of
rural tourism. It is necessary to support commercial training programmes for
rural households that are interested in ruralritmn, in compliance with the
Strategy and the Development Programme of Sustainable Rural Tourism in the
Republic of Serbia, and with various models of partnerships with the registered
rural households which will connect resources, knowledge and skillshdigd
especially highlight the option to use the incentive funding programme for rural
tourism development from the EU IPARD programme which provides 18
million EUR for the development of rural tourifirg. 89).

Lomi i (2002) st r emmsged conditiens whicthcarrceatdéas a  w
diverse and tomotch offer of rural tourism in Serbia:

Low population density and small neighborhoods,

Traditional agriculture,

Areads attractiveness as a mirror of
Ecosystem conservation,

Biodiversity,

Trad ti onal soci al structure and value
Friendliness, kindness, and hospitality,

Communicating and socializing with hosts,

Recreational activities in preserved areas,

A chance for tourists to engage in agriculture on tlopenty (traditional

cooking, making a fruit brandy and wine, .gtccollection of forest

fruits, medicinal, and aromatic plants,

Healthy and diverse Serbian food,

Production or supply of domestic crafts (rugs, lace, embroidery,
clothing).

E R E

=a =
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Accor di ng etab (2018),ntheskiale the most important elements of
rural tourism in our country:

1 Insufficient use of accommodation facilities which are already
modest.

1 The lack of upscale apartments and accommodation facilities
which result in bwer prices.

1 A significant number of rural households (around 40%) do not
offer food, thus, they do not produce any revenue from it.

1 Inadequate and underdeveloped promotions. Also, inadequate
channels of sale which are restricted to the Internet. Andelimi
participation of tourism organizations in this type of tourism.

1 Low cost of accommodations and food. They result in lower
revenue (average price of bed and breakfast is around 10 euros,
half-board is 14 euros, and ftlbard is 16 euros).

1 A limited range of other services in rural households (sports,
shopping, transport, embroidery, etc.).

! Poor investment in accommodation facilities which hints that
there is no need to expand them.

CvijanBugil &(2017) state that there are
such as farm, residential, sports, health, cultural, hunting, culinary tourism etc.
Tourists have numerous activities at their disposal in the ruralRreav | ovi | &
Ber | ekovi larch(sBoivd tBa) peaple sas engage in swimming, hiking,

horse riding, cycling, playing tennis, fishing, playing golf, and hunting in the

rural areas.

2.3.Tourist Characteristics and Motivational Factors in Rural
Tourism

The behavior of tourists is the mastportant indicator or predictor of future
tourist behavior Juvanet al, 2017) In order to attract as many people as
possible, it is paramount to create a higlality tourism product. We can
develop that product if we discover what motivates touristsvisit rural
destinations.

Njegovan (2016) separates the motives into two grdupsciopsychological
(escaping from our everyday |ife, rese:;
vacation, status, enriching family relations) and cultural (gaining new
experiences and education).

A tourist in rural tourism is family togetherness seeker, passive touristitwant

all seeker, and learning and excitement seéRark & Yoon, 2009)According
to Streimikiene & Bilan (2015), these are the motives to visitral destination:
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The desire to escape from routine,

The desire for pleasure and relaxation,

The search for a memorable lifetime experience,
The search for adventures,

The pursuit of intellectual enrichment,

The desire to learn more about localunat

The desire for safety,

The search for beautiful landscapes,

The search for quiet,

Low noise and clean environment.

=4 _a _a_a_a_a_a_a_&a_a

The differences among tourists in rural tourism exist even if we examine the
time and duration of the visit. So, the most suitapéziods to visit rural
destinations are weekends and holidays. The duration of the stay is one night
(Chenet al, 2013) Another characteristic of tourists in rural tourism is that they
usually travel with their familiesHeischer & Pizam, 1997; Chenal., 2013)

There are numerous reasons to visit rural destinatiérisvoll et al (2016)

highlight that local food play a prominent rolehe research conducted Byn t i |

et al (2015)shows that healthy food is the main reason for staying in rural areas.

On the other handRid et al, (2014) single out heritage and nature as the most
important motives.The most significant activity in a rural destination is
swimming(Fleischer & Pizam]l 9 9 7 ; Pavlovil & Berl ekovi |

3. RESEARCH METHODOLOGY

The research was carried out through an online survey in July 2019. A total of
72 respondents participatédall of whom were domestic tourists. The survey
included 13 questioriseight of themwere closeended and the respondents had

to choose one of the provided answers. Two questions relied on a Likert scale
which had five levels. Also, there was only one epeded question and it
concerned the responder sb6 oneweredsan ce. Tt
opened and they asked the respondents to either choose one answer or provide
their own. The questionnaire featured two categories of questions. The first
group included questions regarding the demographic characteristics of
interviewees. Ador the second group, it asked them to reveal the preferences
and motives of traveling to rural destinations. We used SPSS software (SPSS 22)
to analyze the data. Frequency analysis and descriptive statistics were used to
show the results.

The aim of thigesearch was to determine the preferences and motives of tourists
in rural tourism. To reach a conclusion, we used the hypotheses to closely
establish the preferences and motives. The proposed hypotheses are the
following:
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H1: Domestic tourists opt foural destinations rather than for urban.

H2: Domestic tourists visit rural destinations once a year.

H3: When they do visit them, their trips are short.

H4: The primary goal of visiting a rural destination is healthy food, and
their favorite activity is simming.

H5: The most interesting parts of Serbia for domestic tourists are
Vojvodina, Western, and Central Serbia.

= = =4 -4 =9

4. RESEARCH RESULTS AND DISCUSSION

The research was conducted with the help of 72 respondents. The demographic
structure of interviewees (Table show that females (69.4%) and those aged
between 20 and 30 (58.3%) prevail in the study. The largest number of
responders has a bachelor degree (43.1%).

Table 1 Demographic Characteristics of Respondents (n=72)

G O o) o) = 2
_ O o] o] = IS
25§, Eto 2Z2tos I Eo
Ea? 82 988 gv8g
=) [O) [} =3 [}
2 o o O o
Sex Male 22 30.6 30.6 30.6
Female 50 69.4 69.4 100.0
Total 72 100.0 100.0
Age 20-30 42 58.3 58.3 58.3
30-40 13 18.1 18.1 76.4
40-50 10 13.9 13.9 90.3
51 and
more 7 9.7 9.7 100.0
Total 72 100.0 100.0
Education High
School 26 36.1 36.1 36.1
Higher
School 5 6.9 6.9 43.1
Faculty 31 43.1 43.1 86.1
Mast e
Degree 9 12.5 12.5 98.6
PhD 1 1.4 1.4 100.0
Total 72 100.0 100.0
Sour ce: Aut hor66s Research
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Table 2 indicates that the biggestu mb e r
Banja (20.8%) and Trstenik (12.5%).

The Place of Residence

of

responder s

Table 2. The Place of Residence (n=72)

Belgrade
Kragujevac
Kraljevo
Krugev
Ni g

Novi Sad

Area
Around
Krugev

Ragka
Trstenik
Ugi ce

Vrnjal
Banja

Other

Total
Missing
Responses
Total

Number of
Respondents

(o]

N N Ol 00

15

13
70

72

Sour ce:

(=)

s

Percentage (2

5.6
8.3
111
6.9
2.8
2.8

2.8

2.8
12.5
2.8
20.8

18.1
97.2

2.8

100.0

29
12.9
2.9
21.4

18.6
100.0

Aut hor 6s

Cumulative
Percentage (%

H
5o
w

25.7
32.9
35.7
38.6

41.4

44.3
57.1
60.0
81.4

100.0

Research
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Tabl e 3

reveal s

staying in rural destinations in Serbia.

Table 3.T h e

Respondent so

responder sb

Answer

Staying in Rural Destinations in Serbia

Preferences

Preferred
Destination

Frequency of Visit

Duration of Stay

Preferred Time of
Visit

Who Do You
Travel With

Provided Answers

Urban

Rural

Total

Once a Year

2-3 Times a Year
4 Times a Year or
More

Never

Total

One Night
Two Nights
Three Nights
Four Nights

Five Nights
More than Five
Nights

Total

Weekdays
Weekends and
Holidays

Total
Alone
Friends
Family
Business

Total
Sour ce:

Number of
Respondents

30
42
72
18
33

16
5
72
18
24
13
6
1

10
72
16

56

72
6
17
46
3

72
Aut hor 6s

answers

s Regarding

Percentage
(%)

41.7
58.3
100.0
25.0
45.8

22.2
6.9
100.0
25.0
33.3
18.1
8.3
1.4

13.9
100.0
22.2

77.8

100.0
8.3
23.6
63.9
4.2

100.0
Research
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According to their responses, 58.3% of them prefer rural destinations for their
vacation. Additionally, those whuisit a rural destination 2 or 3 times a year
(45.8%) and stay for two nights (33.3%) make the largest part of the survey.
They are more prone to travel to these places during the weekends and holidays
(77.8%). The overwhelming number of interviewees goes rural destination

with their families (63.9%).

Table 4 depicts the descriptive statistics of the reason for visiting. Some of the
reasons were irrelevant for the respondents, while some were important. For
example, the interviewees gave the biggeatig to healthy food (4.08), whereas
the lowest went to recreational activities (2.99%).

Table 4. Descriptive Statistics of the Reason for Visiting

g 5

S g 8

7] < =

& E : > a

= = s 8 =

o D °

£ = 3

> (09}

zZ
Clean Air 72 1 5 3.42 1.480
Healthy
Food 72 1 5 4.08 1.135
Recreationa
| Activities 72 1 5 2.99 1.316
Homely
Atmospher
e 72 1 5 3.14 1.427
Stress
Relief 72 1 5 3.42 1.461
Staying
Away from
Crowd and
Noise 72 1 5 3.39 1.420
Valid
Number of
Responders 72

Sour ce: Aut hor 6s Resear ch
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Table 5displays the frequency of answers based on the preferences for activities

and types of rural tourism in Serbia. As a dominant activity in a rural
destination, the responders single out swimming (45.8%), and nostalgia tourism
(36.1%). A lower percentage ofhe r espondents (2.8%) ch:
the type of tourism and their preferred activity. Here, they wrote domestic work

and rakijamaking. The most interesting type of rural tourism selected in
Afotherso is religious tourism.

Table 5.The Frequencyf Answers Based on the Preferences for Activities and
Types of Rural Tourism in Serbia

Preferences Provided Number of Percentage
Answers Respondents (%)
Swimming 33 45.8
Hiking 30 41.7
Horse Ridding 1 1.4
Cycling 3 4.2
Preferred Activity in ,
Rural Tourism Tennis 1 14
Fishing 1 1.4
Hunting 1 1.4
Other 2 2.8
Total 72 100.0
Sports 14 194
Cultural 9 125
Health 5 6.9
Hunting 1 1.4
Preferred Types of  Culinary 7 9.7
Rural Tourism Rural Tourism
in a Rural
Household 8 11.1
Nostalgia 26 36.1
Other 2 2.8
Total 72 100.0
Source: Authordéds Research
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Table 6 includes descriptive statistics for preferred rural destinations in Serbia.

According to the submitted answers, the respondents express a strong interest in

rural destinations ifCentral and Western Serbia (average grade is 4.21), and a
slightest for Southern Serbia (2.65%).

Table 6. Descriptive statistics for Preferred Rural Destinations in Serbia

Vojvodina

Western and

Central
Serbia
Eastern
Serbia

Southern
Serbia

Valid
Number of

Responders

()]

c

()

©

[

o

o

(2]

Q )

ad £

S =

o

o]

S

=)

Z
72 3
72 1
72 1
72 1
72
Source:

Max.

Aut hor 6s

Median Value

3.99

4.21

2.89

2.65

Standard Deviation

1.239

1.020

1.273

1.313

Research

The shown results indicate that domestic tourists have diffprefgrences and
motives for visiting rural destinations in Serbia. The suggested hypotties,

H4 | H5 were confirmed, but the hypothesi@wa s n 6 t .

H1: Domestic tourists opt for rural destinations rather than for urban.

The research confirmed hypotiseed because as many as 58.3% of responders

prefer

rur al

dest i

nat i

ons.

®thali (8015 | s o

that domestic tourists will rather choose rural destinations than urban.

H2: Domestic tourists visit rural destinations once arye
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Hypothesis 2 wasnbot proved because the
domestic tourists visit rural destinat.i
(2002), who states that there is an increase in frequent trips today, and Alejziak
(2002),who says that sophisticated tourists go on two short trips a year, noticed

this.

H3: When they do visit them, their trips are short.

The research supported hypothesis 3. Around 33.3% of interviewees said that

their trips usually last two nights. Alsoew pr oved Gteti i 6s (200
shortterm trips are more frequent, replacing one {arn visit.

Furthermore, we also confirmed Botezatu
rural destinations are respected by tourists. The stateméliterfet al, (2013)
that the preferred duration of a trip i

H4: The primary goal of visiting a rural destination is healthy food, and their
favorite activity is swimming.

Hypothesis 4 was proved as well. According to the answers, the main reason for
visiting is healthy food (average grade 4.08), and the primary activity is
swimming (45.8%). These results confirm the ones from the research of
Pavl ovil & Be rtlithekrefutd the odin®® df Rigit al, (2004)

that the most important motives that drive tourists to rural destinations are
heritage and nature.

H5: The most interesting parts of Serbia for domestic tourists are Vojvodina,
Western, and Central Serbia.

The answers suggest that the most interesting regions for rural destinations are
Western and Central Serbia (average grade 4.21), and then Vojvodina (average
grade 3.91). These results prove hypothesis 5.

Additionally, they confirm the statement thatadkers in rural tourism

devel opment in Serbia are Vojvodina, We
Mi hailovii, 2016). We can conclude that
after because they have a good offer and are developed.

CONCLUSION

Characteristics, preferences, and motives of tourists should be the basis for the
creation of a proper tourism offer. Not only is this important for rural
destinations, but also for all others if they want to get into the market. An offer
that is adjustedo the wishes and preferences of tourists will contribute to the
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development of individual tourism and hospitality facilities and the whole
industry.

Villages in Serbia offer a myriad of attractions which are located in them or their
vicinity. Theyprovide a good basis for attracting both domestic and international
tourists. It is necessary to use the existing resources to create an adequate offer
which will bring more tourists to our villages.

The goal of the research was to determine the prefeseand motives of
domestic tourists in rural tourism of Serbia. Based on the results, we can
conclude that domestic tourists have an array of preferences and motives. The
biggest number of respondents are those who prefer rural destinations and visit
them2 or 3 times a year. They go there with their families, during the holidays
or weekends and stay for two nights. The most interesting activity in a rural
destination is swimming and the type of tourism is nostalgia. As for the region,
the most appealing es are Western and Central Serbia, and Vojvodina.

This paper has certain limitations which should be eliminated in the next
research. The research did not include respondents from all over Serbia. So, the
next study should increase the number of intergiesv In particular, the
preferences and motives of those living in Vojvodina and Southern Serbia
should be researched.
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Abstract: Tourism as a global phenomenon of the 21st century
requires accurate, correct, complete,-taqdate, and constant
information. The greatest influence on tourismi isechnological
development that initiates changes in theimmment, especially in
communication media. Information technology has to facilitate the
process ofconductingbusiness for one company. On the other
hand, it should show the quality of some produéiso, it should
support a company in its endeavordutiill the needs and wishes

of consumersVast number of papers deal with the issues of
modern tourism and the efforts the employees put in in this
industry. They do so to establish better interaction with increasingly
demanding touristsThe prospect afourism development under the
influence of information technology lies in interactive technology.
Namely, it is highly likely that this technology might become
practical and change over time.

Keywords: tourism, tourism supply, and demand, information,
information technology, interactive technology
JEL: FO1; M12; M15

1. INTRODUCTION

You can say with certainty that tourism is a phenomenon which has acquired
global dimensions in the 21st century. In other words, tourism is the fastest
growing industry thaemploys 313 million people worldwide. Also, it accounts
for 10.4% of global GDP (World Travel and Tourism Council, 2019).

A huge number of tourists traveling to domestic and international destinations
are the basic characteristic of tourism. In fact, tthheism market is becoming
dominant when compared to others across the world. In this market, tourism
supply and demand are facing each other in order to exchange goods and
services which come with a set price. Some unique characteristics of tourism,
that is of its basic elements (exchange, supply, and demand), have to be a
starting point for the creation of computerized systems.
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The tourism expansion has been developing some new ways of exhibiting
tourism demand which yielRdd7¢hangds iem:
to perceive this complex situation through a marketing concept. This concept
respects different characteristics of a particular tourism market, focuses on the
demands and wishes of consumers, and strives to satisfy them. In thig way,
achieves the ultimate goal of a business. This complex industry and its
heterogeneity, together with the uniqueness of the tourism market, present a
favorable field in which one might apply information technology.

The development and globalization lmisiness in tourism has brought about a

need for connecting those providing services, and tourism demand and supply.
The emergence of digital currency, interactive television, information kiosk,
teleconferencing, smart cards, and intelligent agents hgwowed the
communication of the participants on a

These new media are completely turned towards the consumer. They offer new
ways of communicating and can be used as new channels on which a tourism
product can be distributei both a partial and integrated one. All business
activities will be undertaken differently. This is due to interactive media,
database and the adjusted technology.

As per the introduction, we could say that the goal of this paper is to show how
information technology impacts the interconnection of all participants who are
engaged in the creation of a modern tourism product. It will also look at how it
influences thei association with tourism demand. Taking into account the
importance of tourism, the topic of this paper is the influence of information
technology on tourism development.

The research is expected to show all the opportunities the new media offers in
communi cati on. Namel vy, ités inconceivahbl
manage tourism demand without the implementation of modern computer
technology. The significance of this will increase as interactive technology
becomes important for a number @ngpanies. It will lead to major changes in

the distribution of tourism.
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2. THE OVERVIEW OF LITERATURE

2.1. The Implementation of Information Technology on Tourism

Information technology was created through the development of computer and
telecommunication technology. At the same time, the role of information
technology in tourism is to provide consumers with countless and useful
information about the numerous elertsenf tourism supply. The development
and globalization of business in tourism has brought about a need for connecting
those providing services, and tourism demand and su@gsg & EFMasry,

2017)

Tourism and its heterogeneity, together with the ueigss of the tourism
market, present a favorable field in which one might apply this technology.
Information technology on the tourism market is used by those workingion it
travel agencies, airlines, hotels, and companies providingaresmt. Apart from

this, the organizations participating in the creation of a tourism product and
those that are directing tourism development globally also use information
technology(Choi & Turk, 2011).

Different companies in tourism have shifted from manual to conipatttabor.

In this way, they have automatized different activities and operations. Most
importantly, they have automatized their ways of doing the books and keeping
track of their employeeq Mi t r o v.iThese j@® are3cpnducted within a
company whib is why they are referred to as internal or backroom jobs. Shortly
after this, the key providers of tourism offers in the developed countries
introduced information technology 1in
2016).

Primarily, we are refemg to those jobs which are unique to tourism, i.e.
external or front room jobs. With them, a company connects with the
environment in tourisn{Terraset al, 2013) One of the roles of information
technology is to closely integrate the individuals who emeating a tourism
development. Also, it works on integrating them with a tourism supply using the
support of information technology Fi | i povi I, 2016)

e\

AThrough the wuse of information techni

operations and enable yieldamagement which allows for flexibility in the
different aspects of business policy, and especially in the policy of the price
di scri m{ Bak i b nBurthériode) this technology enables fast,
extensive, and prompt communication between those pngvidformation and

those wusing them. Thus, i tos unt hi nkabl

without modern computerized technologyB a ki 1., 2001)
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The development of the communication systems produces a solution to the
guestion of how to transfer imfmation to distant locations through the use of
stateof-the-art resources which should be operated accordiffie, 2019)

This technological development permits some functions and data to spread over
some connected units. This is a distributed amalydi information. The
appropriate use of the key technological trends in the development of
information technology and its opportunities is the basis for remaining on the
tourism market. Also, information technology has become a general
characteristic ofourism(Buhalis, 2008)

For this reason, information technology exerts a major impact on the work

met hodol ogy in touri sm. However, it doe
in tourism in the same way. Its biggest impact is on marketing and distribution.

In this case, it bahg touches upon other fields in which the need for
communication is more pronounc@dowforth & Munt, 2015) Similarly, some

sectors, like airlines, introduced information technology and used it in order to
control and motorize their operations for a sgat gain. Others, like the

hospitality industry, were less than enthusiastic, but gradually they began to
understand the advantages of information technology.

Specifically, it helps them stimulate their market, improve efficiency, maximize

their profitaility, improve their service, and generate and maintain-tenm
profitability. I't didnét take |l ong for
accepted in tourism. The previous sentences are relevant for tourism where one

of the most powerful meanof marketing, digital distribution, is rapidly
developing(Kanamori & Motohasni, 2009)

One thing the expansion of this evolution and its emerging trend should enable is
the realization of the full potential of tourism. In the same way, computer
resenation systems are a part of information technology which is used in
tourism and are not separate parts. You can see the thing in fiqu® d k i | ,
2000) These technologies are tightly integrated.

The advancement of computer reservation systems in sompanies operating

in tourism (airlines, hotels, travel agencies, etc.), the implementation of the
satellite connections, and faster growth of the network for data usage, has
provided a new quality to the instruments of marketing. In addition, the

emergepe of digital currency, interactive television, and teleconference has

improved communication between those in tourism.
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Figure 1. The system of a hew information technology in tourism
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Sour ce: B a kMafketing®.TouisthBkonomski fakultetBeograd.

2.2. The Newest Tourism Forms under the Influence of Information
Technology

Along with the evolution of information technology, one can see the evolution in
the field of di stribution of a touri
dependon how they use interactive media to react to the changes in the market
which have been brought about due to the adjustments in the technological
environment. These adjustments were caused by the development of information
technology( Ma n i | ., Theh&wmedia is following the evolution of tourism.
They offer new communication models and channels for product distribution.

The Internet takes the central role among the new media. In this day and age, the
gradual commercialization of the Internet has showi a t the Aol do
more expensive and less effective in this different settifhgu, 2010) The
Internet is the most important part of interactive media, such as online services,

297

s m



interactive kiosks, interactive television, etc. All business diesviwill be
conducted differently. This is because of the new interactive media and the
technology which has adjusted to them.

The upcoming interactive technologies will become crucial in determining
which company wi |l k e e p oungmeSoraetformsgpf and w
tourism which have been created due to the influence of information technology

are interactive kiosk, armchair shopping, vacation channels, automated ticket
machines, teleconferences, smart cards, interactive brochures, intelligets, ag

manmade reservoirs, and virtual mobiliffunited Nations World Tourism
Organizatiori UNWTO, 2011)

2.3. Interactive Kiosk

Many travel agencies have introduced an interactive kiosk, i.e. information
terminals. They contain more detailed informatidhan your average
commercial data systems.

The interactive kiosk promotes a tourism product by showing a map of the area
first. This map can be divided into four or five pgisosk marketplace, 2019)
Firstly, a consumer selects a destination forolvhthey want to find out some
information. In this way, a special software starts to automatically search
through its database, looking for the news which might be of interest to the
consumer.

Shortly after this, a menu appears which showcases somectehnistacs of a
selected area. Secondly, consumers choose what they want to do, then the
category of a venue, and then go through different lists and advertisements of
each host. Most systems offer their consumers a chance to print pages, maps,
and other pmotional materials that they can bring with thékingsley &
Fasenmaier, 1995)

When a kiosk is connected to the main system of a destination or to a different
channel, then some data, like the available accommodations and prices are
displayed on it. This allows a kiosk to deal with queries, booking, and shopping
and charge everythirtrough the credit card reader.

There are numerous advantages of allowing two information terminals to
connect. Because of the interactive kiosks, the results are immediate and visible.

In essence, an interactive kiosk is valuable only if a consumer thet
information that is easily obtained in this way. Among other things, these
systems should use animation in order to attract consumers and retain them
when they give them information. Al so,
content that has prodts. Also, this content should be linked with their
presentation.
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2.4. Armchair Shopping

Armchair shopping is not a new type of shopping. However, when it comes to
touri sm, the issue does not arise in t
People loveto go shopping because this is a common part of their social
experiences and they love to compare products based on quality, color, and
price. While this refers to goods, the situation is different if we look at the goods

and services provided during tréing.

A tourism product is not bought immediately or often for that matter. It demands
effort, i.e. you should find additional information, compare them, etc. Honestly,

in many cases, these are the desired steps because a traveler needs time to read
and choose ata. Also, they require some time to contemplate everything with
their family members. Apart from this, shopping for a tourism product is not all
about the effort, but it also entails satisfaction.

The development of information technology with a vievinbproving the image
transfer, enriching the content which the multimedia channels can deliver,
bettering the software in order to simplify the use of automated booking systems
can contribute to the rise in the appeal of buying a tourism product from the
comfort of your own home. In this way, it can pose a threat to the classic sellers
in the future(E-shopping and its interactions with-gtore shopping, 2019)

Undoubtedly, armchair shopping using some device will become a usual thing as
consumers become et t er in technology. This mig
will to haggle. Although, armchair shopping systems will not revolutionize the

classic purchase of goods and servi¢kangaspunta, 2018)An effective

production can be limited by the complexitytbe actual product, especially a

tourism one.

When a product is relatively simple, consumers can easily, without any help,
book something using an interactive media. On the other hand, the practice
shows that i tdéds i mpossiattwith atravel agenp| ac e
especially for distant trips. In most cases, a consumer expects to get help while
they are buying some products. In tourism, this means assistance in choosing a
hotel, restaurant, and other thinjghey are not available in thisiteractive

media as of yet.

2.5. Vacation Channels

Vacation channels are merely designed as channels for advertisements that plan
a vacation on the TV. The concept is both simple and promising. Namely, by
combining a travelogue, inserts from tourism arffére, a viewer should be
encouraged to interactively react and use their phone to book their vacation. This
isthesecal | ed ATravel TVo.
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2.6. Ticket machines

Computer reservation systems of airlines are connected with the available
machines which printickets. These can be found at the airport, hotels, and
shopping malls. They allow a direct sale. Although they are useful for a specific
category of a traveler, these machines are becoming sophisticated. Apart from
printing cards and boarding passes, gan even use them for booking.

Automated Ticket and Boarding PagslB) is a ticket that has a magnetic stripe
which entails details about the passenc
database of computer reservation systems. One could get it from a satellite
printer in a travel agency, company, airports, bankgpihg malls, and hotels.

You can read and copy the information by using a printer during éhemkd

boarding.

This technology can change the experience of a passenger as they have a chance
to obtain a ticket and confirm their seats through assiice option. They can

board a plane faster, and have better control over their luggage as it would be
electronically connected to specific owners. Apart from this, with the Automated
Ticket and Boarding Pass, the systems can show information about heiels, r )

a-car, and general details of your travel (visa, medical requirementq, é@ca) k i |
2001)

2.7. Teleconferences

Teleconferences are the methods with which one could engage in different
discussions, such as seminars, conferences or meetings betwemis,sc
organizations, etc. This is done using a phone or a video. Thereby, one or more

participants can see each other sqeake | e vi. | |, 1994)

Teleconferences linked by a telecommunications system reduce the need for
traveling and allow an individual toagtcipate in a business meeting or
conference from the comfort of their own office. And, compared to other
technologies, teleconferences can directly decrease the sale of tourism services.
In other words, companies offering transport lose their poteptiabengers,

while hotels lose their potential guests if they all decide to have a teleconference.

2.8. Smart Cards

Plastic cards have become intelligent and can offer more to their respectful
owners. This offers interesting advantages for software thmettecds consumers

in tourism. Smart cards are a special form of credit cards that are used while
traveling. They are computerized, plastic, information s card. Also, they are
pocketsized cards that can store extensive data.

Similar to them are the baseards that are used in ATMs that hold certain
information. For instance, they have a security code, the name and the address of
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the owner and a personal identification number that needs to be entered before

any transaction is accepted. Every card hasedflimit and all transactions are

directed towards and get declined on the bank aco@siftiert, 2006) Also,

these cards have their own keyboards. \
some global standards so that they could be used worldwide.

Thes mar t card system is competing again
point of sale system. The latter decreases the volume of paperwork which comes

with the usual transactions from the credit cards, and it also speeds up the
transactions. The mainagon is that the transaction is automatically transferred
from the buyerb6s to the sellerb6s accou
especially when transferring funds from the account of a tourist to the account of

a travel agency. Aside from thig,dan be applied when moving funds from the

account of a travel agency to the one of a tour operator.

2.9. Interactive Brochures

Instead of a paper catalog, a consumer gets a small, GixeXot only does the

content on it appears, but also it candmemated and simulated. A traveler
whoo6s booking a ticket on a plane can
hotel. It displays different combinations of tourism products and services until it
creates a complete picture.

A brochure of the future is electionand interactive. A paper filled with
information doesnodt of fer pl enty of op
interactive brochure. Looking through this type of brochure is still not available

to many because some do néntagebd thiemediaai t ab |
are the broad range of products which can be launched without any issues on the

CD.

2.10. Intelligent Agents

Communication channels produce a vast number of different information. For
instance, the Internet is a home of a lot of information which are constantly
growing so that the users can get confused during their search. Therefore, it
might take hours for yoto locate the information you actually need. This goes

to show that plenty of information can make shopping harder on this network

and not easier. One experimental technology, known as intelligent agents,
enables the user to go through a lot of informatjaickly and easily over the

computer. Given that the people in the 21st century already suffer from
information overload, they will soon realize that without an intelligent agent
they are | eft to etah208. own devices (Krs

The software marfacturers have shown that they support all progressive
solutions and activities which will become meaningful in the future. The new
generation of software should act like a personal electronic or virtual assistant of
every user. We 6 r mstwaithlgathergdetaildbfimm one drlae sy s
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number of fields in which a user shows interest. In this way, they shape a
computerized way of thinking and syncing.

The aim of this system is to find a vast number of information in order to fulfill

some task. Thee software launch programs, known as the agents, which can be
shaped as one sees fit. The agents search through a network in order to find the
desired details. They do this by visiting virtual markets, post offices, or banks

where they execute any commatitey receive. They learn because of the
information they obtain about the perso

This means that the agent learns by getting to know the user and, then, it is able

to ful fild]l a task. Thus, i tcddfthemagente t h an
depend on the user. Its profile is built using certain information, like the name

and the address of the owner, their personal interests, needs, special requests,

etc. In this way, every decision an agent reaches instead of its ownelyactual
reflects the one the owner would have m

In the future, the intelligent agents should be connected, through an advanced
version of the Internet, with the other agents. Even those who are assisting
people providing servicesrosome organizations. A decision about some
purchase will be made in agreement with the user. In this way, the agents make a
purchase based @martimhetings) 2089Reyardlessiofsahye s
difficulties, this technological approach indicatkat there is already significant
progress in the intelligence simulation.

The types of intelligent agents are intelligent agents for research, filtering, then

serviceable and automatization agentB a k i | .,The2nllgént agents for
research canedb pr ogrammed to search on the #Ai
Then they can find information which ma

they can return the discovered details to the user.

The agents for filtering should filter the information they fyem the agents for
research. At the same time, they should follow and control other products that
might be of interest to the user on the Internet. The serviceable agents can save
any information they get from the previous agents. Therefore, they eedte
show an appropriate plan while keeping in mind any requests the user has made
for meals, seats, payment methods, and checking the plans of other users. At the
end of this syncing, the user gets the final details of their travel.

2.11. Manmade Reservas

The new consumer world is characterized by a number of possible options which
one has during the leisure time, search for electronic information, and other
activities. However, this world is becoming more complex for work, technology,
society, ecologyand vacation. It requires that the society is integrated into the
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mentioned structures which have a tendency to change fast. This world is always
searching and questioning the position that the owner has in these structures. The

increased discretionaryégno me and | ei sure time wil!/|
experienceo (during their | ei sure ti me
(Bakil., 2003)

The mobility of leisure time leads to pure stress today. The congested traffic,
crowded beaches or long queuredront of a ski lift always irritate people. The

society of leisure time has reached ecological, spatial, and physiological limits.

A car has become a real i ssue. 't ds cl
unreachable for this vehicle. Namely, theil be closed for traffic in order to

prevent any environmental degradation. Seeing as a man is almost not welcome

in nature, some drastic limits will need to be imposed so that they could spend

time in it(Grant & Mason, 2003)

Paradoxically, the mobility might be subject to tough restrictions despite all the
possibilities one has for their vacation and leisure time. Public transport,
including airplanes and trains, is a plausible choice. Because of them, there are
new trends, sth as visiting distant destinations which are becoming popular.
However, there are some limits here and the longer vacations are replaced with
shorter ones, including the weekend getaways or limited short (tripse | i |
2004)

One thing is for sure, the ahility and willingness to travel keep everyone
interested. The changed conditions imposed, however, other requests for
someoneb6s | eisure time. This is in orec
authentic experience. These requests are developing intsaticins: the use of

marnrmade reservoirs and virtual mobiligZgheng Xianget al, 2014).

In the future, mass tourism will be possible only if anmade reservoirs are

created. The resorts are a good example of this. Tourists can find themselves in
manmace worlds such as resorts, villages, or the limited-made world under

a roof (Javed, 2017)This development is followed by the application of some
solutions. Wireless networks allow people to take with them their phone and a
Personal Digital AssistantVvh at 6 s mor e, a phone and a
mer ged. They help you stay connected wi
in a distant worldSinha, 2012)

2.12. Virtual Mobility

The mobility is spreading across a virtual field. By using a computer, a person
can keep in touch with some distant destinations all from the comfort of their

own home. People all over the world are communicating together without

having met each other. Ehis mobility in an artificial space. In virtual reality,

one can come up with different scenarios that offer a free authentic experience.
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This artificial mobility can come across as-pfftting and alienated from reality,

but some circumstances are aiditgydevelopment. Regardless of whether this

wi || be in the future which (@Baudea& es a s
Freytag, 2015)

The virtual mobility means that the data in a computer are processed so as to
simulate an artificial space thahe might feel through their senses. In order to
achieve this, itéds necessary to have a
other parts of the braimund, 2014) Virtual reality uses some aspects of
immersive realityi an illusion in which a peosh can completely engage.

Namely, it uses a headset that comes with goggles and has two screens which
show an illusion in 3D. This is achieved through some small pieces of the
screen, a glove that has sensors and optical fibers that help a person mave virt
objects and make them feel l'i ke theyore
are moving in some imaginary scenes anh:i
way, consumers might get offered some virtual vacations.

Virtual vacations add a new ding&an to leisure time, and travelers do not even
need to leave their home country. By simulating a vacation, a person is able to
try out some desired destination, its attractions, and the theme parks. Also, they
can tour a museum or a gallery, visit a restat, walk on a beach, and visit ski
centers before actually traveling.

The combination of a computer and a laser has brought about an emergence of
another type of animation and stimulationholography. It can provide an
unforgettable experience to autst who will be able to see everything their
desired destination has. They can hear a wave or feel a breeze; relax as if they
are doing physical activity (sailing, surfing, flying a plane, etc.). In the future,
this might be a useful tool in the handsadfravel agencyBauder and Freytag,
2015)

3. DISCUSSION AND CONCLUSION

When it comes to the influence of technology in tourism, the authors mainly
agree that it is crucial to introduce new offers. They need to be enriched with
available technological innovations. There is an agreement that the ever
demanding tourists will asfor a virtual experience in tourism. Specifically, this

is because of the development of information technology.

Namely, the author Ognjen Bakil (2003)
manage an offer if it is not based on modern computer technoldgy, the

author Affe R. Braun (2019) maintains that the development of the
communications system is creating a solution for the information flow to distant
destinations by using complex devices that need to be handled properly.
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The World Tourism Organaion finds that those tourism types which have been
established due to the influence of information technology are the interactive
kiosks, armchair shopping, vacation channels, automated ticket and boarding
pass, teleconferences, smart cards, interabtivehure, intelligent agents, man
made reservoirs, and virtual mobility (World Travel & Tourism Council, 2019)

On the other hand, the authors Michael Bauder and Tim Freytag (2015) think
that the combination of computer and laser technology is a stadingfor the
animation and simulation techniqild.e. holography. Here, a tourist can travel
virtually without leaving the comfort of their home.

The author of this paper has concluded that the analyzed authors dealing with the
impact of information tdmology on tourism are right. He concurs that all
business activities will be conducted differently because of these new interactive
media, databases, and technologies which have been adjusted according to them.
In addition, the management of offers inrism will be farfetched if one does

not use modern computer technology.

This is going to be even more important because the upcoming interactive
technologies will become crucial for the existence of a vast number of tourism
companies. They will also stasignificant changes in the channels of
distribution in the tourism industry.

However, the author of this paper wonders about the personal experience of a
tourist. In other words, this gives rise to the following question: will the virtual
trip, which ecludes leaving the comfort of your own home, provide the same
genuine experience in regards to traveling? Will it create the same feeling you
get when you change the environment, touch the sand, or breathe the fresh
mountain air?

4. THE STUDY LIMITATIONS

The primary limitation of this paper is the lack of literature which deals with this

topic. Some information was obtained on the websites that talk about tourism.
However, the data pertaining to tourism is changing rapidly so one should follow

them so thaain employee or a tourist could be acquainted with this area. Due to

the |l engt h, we coul dnot mention all ty
information technology (Krstii, 2012).

5. FINAL THOUGHTS AND THE POSSIBILITY OF A
FURTHER RESEARCH

We can coolude that tourism is undergoing changes because of the impact of
information technology. The analyzed types of tourism are connected with the
increasing need of tourists for ntmaditional vacation and the use of technology
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in tourismi especially in communication. People demand virtual vacations and
want to experience different destinations from their own homes.

The opportunity to connect with people on the Internet might revolutionize
human information and communication behavior in the future. The arelv
developed interactive technologies will become important so much so that a
companyodés destiny wild/l depend on t hem.
future tourist.

We <coul dnot hel p but notice that t he |
those working in tourism disinterested in developing this industry which might

have major consequences. Research should be aimed at things which will help us

find answers to some of the questions, such as: what does a modern tourist find
interesting? What dthey desire, and which technological innovations they want

to have during their vacation?
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Abstract: Spa tourism, one of the first known forms of tourism, has
been maintainednd developed over time, relying on the natural
resources existing in an arda.Romania there has been evidence
of the use of the thermal and thermaheral waters for therapeutic
purposes since ancient times. One of the places with tradition in this
respect lies in the northwestern part of the country, being known
as BLil e F edhemical pioperies pfhhersnal evaters
have led to the development of the resort and to its international
recognition.The number of tourists registered in recgaars has
increased, being influenced by many factors.

Keywords: spa tourism, resort, thermal waters, tourists
JEL: L83

1.INTRODUCTION

Tourism is the activity that surprises by the annual increase of the number of
people travelling for their own pleasure. Europe is and still remains in the top of
tourists' preferences; in this regard several aspects can be nGticeemporary
tourism in the world is manifested as an extremely significant spatial
phenomenon. Tourism and a certain geographical space with their attributes

become an inseparable concepts iedh the r
al., 2018).

Sava & St anpojntkoutl asp¢c® Ghat8cpuld influence European
touri sm: il ntensive promotion of touri s
increase of competition between different tourist destinations; The emergence of
amusement parks with various themes; Increaseoiw’l cost " fl i ght s @

and routes; Increase of the market share of large European tour operators; Desire
to return to nature; European culture; Increase in the number of single people;
High share of thireage population; Increase in the number of inteusers;

Exi stence of tourism sites. o
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AfiThe WTO predicted a world record of 1
million tourists for 2030. The motivations of the people that will contribute to
reaching this number of tourists would be: satisfaction dfbles (generally

sports); enriching the knowledge in a field; discovering the ancestral birthplaces;

faith and desire to see holy places; the attention paid to the state of health, to its
maintenance or improvement; sht®tm relaxation, especially durinthe

weekend; participation in various cultural events, congresses and sports events;

the discovery of other until recently inaccessible destinations; the growing
appreciation of the beauty of unpolluted nature; more frequent business trips;
appreciationf o r traditional and speci fic ga
Stanuj kil, 2018).

Peoplebds need to treat their tiredness
of natural curative resources. Thermal waters have been appreciated since
ancient times by Egtians, Etruscan Carthaginians, Greeks, and Romans. The
latter used to pay special attention and importance to these waters, setting up
numerous baths. Testimonies of their use are found on the territory of several
European countries such as ltaly, GermaRgmania, Switzerland, France and
Hungary, whose territories were part of the Roman Empire. In order to treat
certain illnesses, the Romans used mud baths, showers and inhalations, so we
can say they valued health and had enough knowledge in this field.

Spa tourism means the form of tourism that aims to treat, recover or prevent
illnesses. The spa resort is the territorial administrative unit with therapeutic or
climatic natural resources that have been scientifically proven and recognized

for curative efects and in which accommodation, public catering, treatment,
recovery or prophylaxis of some illnesses are available to the guests. Spa
tourism is the travel of people of different ages, sexes and professions to spa
resorts, with natural factors for hdaltcare, rest, cure with natural spa
substances, rejuvenati on, beauty or tou

The motivation of travel in the spa tourism has an important place, as there can
be: prophylactic cure; therapeutic cure; and recovery cure. The natural resource
used in the spa tourism are mineral waters, therapeutic mud, mofette, salines,
and bioclimate. Their quantity and quality are decisive in the establishment and
development of a spa resort and, implicitly, of this form of tourism. Over time,
within the s@ tourism, there was an evolution of the use of natural resources and
applied procedures by defending the concepts of thermalism, crenotherapy,
thalassotherapy, balneo therapy, balneo climatic therapy, spa, and wellness.

Spa tourism presents the following main features: the permanent practice of spa
tourism without being influenced by seasonality, so it has a regular character;
periods are medium and long; tourists are mostly elderly people; rates are lower,
but compensatéor the time spent in the resort; there is a need for specific
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infrastructure and facilities for the proper conduct of recovery and health care
activities; most tourists come from urban areas.

The main factors contributing to the development of spaswuare: the current
state of health of the population influenced by mutations in people's lifestyle,
physical and psychological demands, pollution, inactivity, etc; the increase of
the average life span; the concern over health care and disease propthaaxis
preoccupation for maintaining beauty and youth. Having a relatively stable
clientele, the spa tourism is considered to be one of the most constant forms of
tourism.

The present tendency in the health and wellness tourism evolution is determined
by the action of specific factors among which we mention: the deterioration of
the health of the population, following the mutations in the lifestyle of the
people, physical and mental stress, pollution, sedentary life, etc.; the increase of
the average lifdime as a cause of the reduction of the effort and adaptation
capacity of the human body during the third age at the appearance of nutrition,
cardiovascular, rheumatism affections; the increase of the individual and of the
society interest for health caaed disease prevention.

RnThe spa is the concept rediscovered an
ASalute Per Aquao or ASanitas par aquam
Romans time, but in Europe it only fell into place in the 17th centurynwhe

people understood the curative benefits of water, and it started developing by
emphasizing prevention more than treatment.

The benefits of the spa are: providing a very good health condition; dynamism,

good mood, high physical and mental tonus; incregaperformances in work;

increasing employee motivation; implementation and consolidation of the
AWel Il nessodo concept.

Wellness shows an equilibrium condition between body, mind and spirit, the

term being introduced in the alternative medicine by Dr. HalberDunn.
According to the National Wel l ness 1 ns
process in becoming aware and to make
(1977). The objective of wellness is to reduce the effects of the physical,
chemical and meat stress, so as to create a health state without medicine
treatment. Both concepts emphasize the traditional, natural methods of cure and
prevention of certain affections (Sava,

2. SPA TOURISM IN ROMANIA

Romania is one of the European countriested in the northern hemisphere, in
southeastern Central Europe, more precisely, on the lower course of the Danube
and on the nortlvest shore of the Black Sea.
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Figure 1. Mapi Romani ads | ocation in Eur
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Source:http://www.harti.jurnaldevacanta.ro/hartéigtjropa_marel.php

Romania's surface is 23.8391kpius the 23.700kfAof the Black Sea platform.

On its territory one can notice an almost equal distribution of the main
landforms, namely 30% of the total area igip$, 35% mountain, and 35% hills
together with plateaux. The Romanian Carpathians stretch on 910 km and form a
ring in the interior of which lies the Transylvanian Depression. They present a
series of fragmentations, and the maximum altitude is reachedhéy
Mol doveanu Peak (2.544 m) from the

ot her mountains i Landséaper diversity; , Complexitye | vy :

Accessibility; Remarkable spelegjical resources over 10,000 caves (Sava &
Stanuj kil, 2018)06. Romania's <climate
four distinct seasons, with an average annual temperature decreasing from south
to north, as well as in altitude.

The hydrographimetwork is well represented; it has radial arrangement inside
the country and circular on the edges, due to the arrangement of the main
| andf or ms. On Romaniab6s territory we
waters (rivers, lakes, seas). The Danulseloiver course measures 1.075 km, is

a state border with Serbia (235,5 km), Bulgaria (469,5 km), Republic of
Moldova (0,6 km) and Ukraine (53,9 km) and it flows into the Black Sea
through a delta, the Danube Delta. The Black Sea is an intercontinentés$ sea;
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bordering countries are, apart from Romania, Bulgaria, Georgia, Russia, Ukraine
and Turkey. The Romanian seaside stretches over 245 km.

Vegetation and fauna are varied, closely related to landform and altitude, with
rare and endemic specimens. Thioogt the country there are a number of
natural and anthropogenic tourism resources that have led to the emergence and
development of several forms of tourism, including leisure and recreation
tourism, spa, seaside, mountain tourism, agritourism, religicudtural,
scientific tourism, etc.

Table 1 Evolution of accommodation facilities (number)

Indicator Year | Year | Year | Year | Year | Year
2000 | 2010 | 2015 | 2016 | 2017 | 2018
Accommodation facilities in spa resor| 400 386 479 486 577 | 594

Accommodation facilitie$n seaside 764 1014 | 686 701 776 766

resorts, excludin
Accommodation facilities in mountain| 702 1038 | 1822 | 1878 | 2270 | 2374
resorts
Accommodation facilities in the 76 127 138 136 125 286
Danube Delta area, including Tulcea
Accommodatiorfacilities in Bucharest| 426 1063 | 1450 | 1433 | 1472 | 1545
and the cities, excluding Tulcea
Accommodation facilities in other 753 1594 | 2246 | 2312 | 2685 | 2888
places and tourist trails
Total accommodation facilities 3121 | 5222 | 6821 | 6946 | 7905 | 8453

Sourcewww.insse.rcseries of data Tempo Online

Classified accommodation facilities in Romania have experienced an
appreciable increase in the last 18 years, practically reaching more than double.
In the case of the existing aecnmodation facilities in spa resorts there was an
increase, but a slower one. This can be justified by the number of existing spa
resorts, the capacity of treatment facilities and the interest of the population in
such destinations. At present, spa resadsount for 7,02 % of the total
accommodation facilities in the country. The accommodation capacity in the spa
resorts registered a decrease compared to the reference year 2000, due to the
increased degree of comfort of accommodation facilities (Tablke 2018, the

spa resort accommodation facilities accounted for 10.22% of the total number in
the country.

Table 2 Evolution of the accommodation capacity (humber of beds)
Indicator Year Year Year Year Year Year
2000 | 2010 | 2015 | 2016 | 2017 | 2018

43186 | 36706 | 35342 | 35786 | 36631 | 36173

Accommodation capacity in
spa resorts
Accommodation capacity in
seaside resorts, excluding 119410| 121003| 83353 | 81635 | 80618 | 80665
ConstanS$Sa
Accommodation capacity in
mountain resorts

35626 | 35426 | 55774 | 57282 | 63921 | 65025
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Accommodation capacity in
the Danube Delta area, 2485 4287 3907 3690 3890 7645
including Tulcea
Accommodation capacity in
Bucharest and the cities, 42617 | 71877 | 86565 | 85826 | 87901 | 91800
excluding Tulcea
Accommodation capacity in
other places antburist trails
Total accommodation
capacity

36681 | 42399 | 63371 | 64669 | 70759 | 72527

280005 311698 | 328313 | 328888 | 343720| 353835

Sourcewww.insse.rcseries of data Tempo Online

The natural resources that support B@manian spa tourism are the mineral
waters, both cold and warm, the therapeutic mud, the therapeutic gases, the
therapeutic salts, the Black Sea coast and the bioclimate.

Existing mineral waters in Romania comprise almost all types of known waters
(Table 3), with a great diversity in temperature, mineralization and chemical
composition, representing 1/3 of the total thermal and mineral waters in Europe.

Table 3. Therapeutical mineral waters of Romania

Types of water Variants of water Example
Cold waters - oligomineral Ctl i mktnext i, Ct
- alkaline and alkaline Bodoc, Mal nak,
earthy Buziak, Lipova
- chlorinesodium Sovata, Praid, Ocna Sibiului
- carbonated Geoagiu Bti, Ti
- sulphurous Govora, Herculané?ucioasa
- sulphate VaSa de Jos, An
- ferruginous Tuknad, Bibor $Se
- iodine Bazna, Ol tnekti
Strata Monteoru
- arsenic karu Dornei, Co
- radioactive Hercul ane, SOng
Btile Felix, B o
bal vany dWldovaS| £ n
Warm waters - geothermal and thermall Her cul ane, Btil
mineral Moneasa, Geoagi
Ctl i mbnexkt.
Therapeurical - salty, flatland, shore Techilghiol, AMmN
lakes Ocna Sibiului,

Source: MastePlanfor the development of spa tourism phase | and Il page 5

Therapeutic muds are of three types: sapropelic (Amara, Salt Lake, White Balt,
Techirghiol, Sovata, Ocna Sibiului), mineral (Govora, Geoagiu Bai, Turda,
Strata Monteor u, $SRoiana Btampei, Blangaltisg meni).and pe
The therapeutic gases are in the form of mofette, present and used in external
cures in TuHnad, Bal vanyos, Borsec and
sulphation (Turia- Puci oasa Cave, BLi |l e peBua ghit a)
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purposes in Romania are Praid, Tur da,
natural therapeutic factors of the Black Sea coast that lead to free balneotherapy
are the waves, sand and marine aerosols.

Bioclimate supports the main therapeutic fagtand is based on atmospheric
circulation, solar radiation, temperature, humidity, aero ionization, geomagnetic
field, microclimate of salines and caves. Taking these bioclimatic factors into
consideration, we highlight throughout the country all the sypebioclimate
encountered in Europe (Table 4).

Table 4. Types of bioclimate in Romania

Type of climate Type of bioclimate

mountain - tonic-incentive

hills and plateaus - relaxing- sedative

plain - exciting- demanding
marine - exciting- demanding
microclimate from salines and - interior microclimate with
caves constant temperatures

Source: MastePlan for the development of spa tourism phase | and Il page 6

The territorial distribution of the spa resorts in Romania is predominant in the
mountainand submountian areas (Figure 2).

Figure 2. Territorial distribution of spa resorts in Romania

Sourcehttps://statiunibalneare.wordpress.com/hadameo/

Spa resorts can be classified using different criteria, such as geographical
location,territory, spaclimatic resources, use profile, area of interest. (Table 5).
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Table 5. Classification of spa resorts

Classification criterion Type of resorts

Geographic location - mountain and depression;
- hill

- plateau;

- plain;

- seaside;

Territory - isolated;

- mixed up with the locality;

- occupy a welldelimited area in the
locality;

- nuclei within the locality;

- neighbouring the locality;

Spa resources - spa;
- spaclimatic;
- climatic;
Use profile - with complex profile;

- with mixt profile;
- with specializedrofile;

Area of interest - local;
- national.

Wellness and spa resorts can be classified, as shown in table 6.

Table 6. Types of wellness and spa resorts

Classification criterion Type of wellness and spa resorts
- onageneral scale - of great touristnterest (international level)
- of tourist interest (national or region
level);
- of low tourist interest (regional or locg
level);
- on pathology profiles For illnesses:

- of the locomotor system;

peripheral neurological system;
cardiovascular;

respiratoryand ENT;

of the digestive and hepatobiliary systen
and illnesses of the kidney and the urin
system;

gynecological;

nutrition and metabolism;
dermatological;

professional ilinesses.

Source:Sava (2014)

The development of tourist activity on Romanian territory is regulated, and in
the case of spa tourism the Government Decision no.852 of August 13, 2008
approves the norms and criteria for the attestation of tourist resorts, published in
the Official Gazde no. 613 of August 20, 2008, as well as the Government
Order no. 415 of September 5, 2016 for the modification and completion of the
Methodological Norms regarding the issuance of certificates for the
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classification of the tourist accommodation estabtishts with functions of
accommodation and public catering, licenses and tourism certificates, approved
by the Order of the President of the National Authority for Tourism no. 65/201
and published in the Official Gazette no. 708 of September 13, 2016.

In order to certify a tourist resort there are groups of mandatory minimum
criteria regarding: the natural setting; natural factors of cleanliness and
environmental quality; access and roads to / in the resort; urban and public
utilities; tourist information ad promotion; and other additional criteria.

AThe balance between the tourist and ur
careful process of territory organization and management as many of them have
become towns.

Considering the configuration of thereas and the requirements of urbanism

more solutions of equipment placement are distinguished, having localizations:

as Achess boardodo (the touri st and well
equipment, being the simplest form of space organizat@rg; Aspi der we
(gives the advantage of a focus point of activities); radiatric (represents the

most evolved method of wellness arrangement, it has a circular or amphitheatre
placement, being present in the new resorts).

The minimum compulsory conditns of bordering a place in the wellness resort
category are the existence of exploitable mineral substances, technical
equipment necessary for their extraction and use, accommodation capacity,
public food, treatment and leisure as well as arrangementémuom urban
equipment. According to the International Federation of Hydrotherapy and
Climatology (FITEC), that activates at international level for the classification of
these resorts on categories (1, Il, Ill), we must follow a series of eight criteria as
we can see in table 7.

Table 7. Classification criteria of wellness resorts

No. Criterion
Minimum compulsory points
Category | | Category | Category
Il 1
1. Quality and quantity of natural factors | 20 18 15
2. Comfort and functionality of materig 20 15 10
basis
3. Organization and equipment of wellng| 20 15 10
medical care
4. Quality of equipment and urba 20 10 5
arrangements
5. Organization and materialization ( 20 17 15
environmental and specific protection
6. Organization and equipment oklliness| 15 10 5
parks and leisure spaces
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7. Cultural, commercial and administratiy 20 15 5
organization and equipment
8. 15 10 5
Accessibility, means of transport

| Total 150 110 70

Source: FITEQ1978).

Thirty-seven national interest tourist resorts and feitylocal interest tourist
resorts were attested at national le¥édle first criterion, the quality and quantity
of the mineral substances, comprises data about mineral waters, therapeutic mud,
mofette gas, salt mines, as it can be noticed below:
U Mineral waters:
1 From a qualitative point of view:
- total mineralization;
- content of minimum necessary chemical elements;
content of dissolved gas;
emergency temperature;
osmotic pressure;
radioactivity;
- therapeutic indications;
- morbidity incidence.
1 From a quantitative point of view:
- homologated reserves;
- reserves in the B and C balance category.
i Therapeutic mud:
i From a qualitative point of view:
- density;
- pH;
- rH coefficient (oxidereduction potential);
speific warmth;
texture;
resistance to slipping;
content of organic substance;
discomposure degree of peat;
mineralization and ionic composition of the soaking solution;
- content of hydrogen, sulphate and sulphides;
9 From a quantitative point of view:
- homologated reserves;
- reserves in the B and C balance category.
0 Therapeutic mofette gas:
- content of CQ,
- content of HS;
- content of other gas;
- radioactivity.
i Therapeutic salt mines:
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- thermehydro-baric indicators;

- air quality indicators;

- physicalindicators;

- air ionization;

- concentration of aerosol particles;

- radioactivity;

- content of gas (CERS, N, O, SQ);

- content of chemical elements (Na, Cl, K, Ca);

- microbiological indicators (aimicrosphere, fungi).
As for the comfort and functionality ¢fie material basis we focus on:
i Accommodation:

- unit type;

- humber of rooms;

- humber of places;
comfort category (from 1 to 5 stars);
physical and moral depreciation degree;
number and structure of staff;

- qualification degree of staff.
i Public food service:

- unit types;

- humber of table places;
comfort category (luxury, I, 11, 1lI);
physical and moral depreciation degree;
number and structure of staff;

- qualification degree of staff.
U Treatment:

- unit type;

- capacity;

- humber of basic procedures;

- humber of adjuvarprocedures;

- types of equipment;

- physical and moral depreciation degree;

- humber and structure of staff.

U Leisure:
- types of equipment;
- capacity;
- physical and moral depreciation degree;
- number and structure of staff;
- period of use.

When ensuring and equipping the wellness medical care we take into
consideration the following elements: the cure pavilion; the cure hotel; the
number of doctors; the interdisciplinary expert teams; the wellness clinic; EKG
service; the radiology cabindghie emergency cabinet; the physiotherapy service;
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the electrotherapy service; the massotherapy service; the medical recovery
service; the nutritional services; the additional medical services.

For the criterion regarding the quality of urban equipmentaarahgements we

must take into consideration: the communication and transport ways; the water
supply; the sewerage system; the heat and gas supply; the electrical energy
supply; the sanitation; telecommunications. Another criterion, the structure and
mateialization of environmental and specific protection has in view: the sanitary
protection perimeters; the geological protection perimeters; nature preservation;
the space of the resort.

The coordination and equipment of wellness parks and leisure gpaside:
therapeutic parks; field cure tracks; arrangement and equipment of aerosols;
arrangement and equipment of marine beaches. The cultural, commercial and
administrative organization and equipment criterion takes into consideration: the
existence of alub, cinema, theatre, library, museum, disco; the commercial
equipment; the administrative equipment.

Important in the classification of a resort is the last criterion, the one regarding
the accessibility and transport means that takes into consiterabads;
railroads; distance from the airport; water ways. The teemaiterial basis of
resorts with this profile comprises accommodation units, public food services,
leisure and treatment. The latter can be found either solitary (independent
constructims, specific to the beginning periods), or integrated in the
accommodation units (tourist complexes). Various compartments can function
within the cure bases like kineto, electro, hydro, mechanic, pneumo therapy, all
equipped with the necessary installatie ( Sava, 2012). 0

At national level, 37 tourist resorts of national interest and 46 tourist resorts of
local interest have been certified. The number of tourists arriving in these
locations is increasing (Table 8), but still low, accounting for only 7.68%e

total arrivals at national level.

Table 8.Evolution of the number of tourists in spa resorts (no. of persons)
Indicator Year Year 2010 | Year 2015| Year 2016 | Year 2017 | Year 2018
2000

Number of
tourists in 677495 568257 779325 851040 945257 1018721
spa resorts
Total
tourist
arrivals in
Romania

4920129 | 6072757 | 9921874 | 11002522 | 12143346 | 12905131

Sourcewww.insse.radata series Tempo Online
There is a tendency to increase the total number of tourists in Romania, as well
as of those who choose the spa resorts in the country. It can be said that the
interest in restoring and preserving the state of health is real, even if the
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low and
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accommodation facilities2 and 3 star hotels.
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in low category

Bihor County, whose surface is 7.544 kmz2, is located in the #a@gtern part

of

Romani

a,

al

ong

t he

county, thus in the western part it is bordered by Hungary. This county has a

great

touri st
located inthe nortve st er n

potent
part

of 140m in a hilly area with beech and oak forests, at a distance of 8 km from

Oradea-t h e

Bi

hor county

Crixkul Boedpre de an
i al , bot h natur al
of Romani a, i n the
residence and at

border. The GPS coordinates of the resort af€©@644" North latitude and 21

98' 53" East longitude. Thdimate is temperate continental, with mild winters
and summers free of excessive heat, low rainfall and low intensity winds, while
the bioclimate is a sedative one.

A proof of the existence of the thermal waters near the Oradea Citadel is a
Vatican Diploma of 1221, where they are named Termae Varadienses. Humanist
Nicolaus Olahus reminds us of the beneficial effects of these waters in his
writings (Hungary - about Romanians) from 1536. According to the
Monasteriologia regnii Hungariae, between 1700 and 1ff#2 monk steward of

t he

SOnmart i

n monast

ery, Fel i x

Hel cher,

spring, the Felix spring. The first analysis of the thermal waters in order to know
the curative properties was made in 1731. Since 1763, a doctor'siavtelseen

kept regarding the construction of a wooden basin for bathrooms, which in 1771
is replaced by a stone one, besides which they built bathrooms. One year later,
the first bathroom building (17661772) was completed and the hotel was
inaugurated inl832. The development of Felix resort begins in 1885, after the
first modern drilling, the Main Spring. The resort has as its symbol the lotus
flower discovered by the botanist P. Kitaibel (1789), declared a monument of
nature in 1931. The internation@cognition of the curative effects of the waters

of BLile Felix resort took place in B
Millennium Exhibition", the Golden Diploma and the Diploma of Honor.
According to the analyses carried out by the specialistsedftineral Waste and
Therapeutic Mud Laboratory, mineral waters in the territory of the resort are
oligomineral, hypotonic and thermal, low radioactive (Table 9).
Table 9. Physiecc he mi c a | i ndicators of the wa

Indicator u.m. Balint Spring Probe 4087

Temperature | °C 49 38,2

pH Unit.pH 7 7

Cl mg/| 7,1 11,1

SOi2 mg/| 251,7 165,4

HCOs mg/| 405,7 451,4
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Na mg/| 55,3 83,8
ce mg/I 147,2 121,0
Mg? mg/| 26,9 17,5
Rn pCi/l 390 160
Mineralization | mg/l 986,7 865,8

Source: S.CTurism Felix S.A (processed data), 2011

I n Btbti

cure:

e

degenerative
rheumatism; abarticular rheumatism; ptvaumatic injuries of théocomotor
apparatus; chronic peripheral neurological affections; chronic gynaecological

Fel i x

rheumatism;

resaor

t t he
biologically

f ol
stabilized

| owi
inflammatory

gr

diseases; metabolic and nutritious diseases. The procedures used to treat these
diseases are: physiotherapy; hot baths in bathtubs and pools; electrotherapy;

hydrothergy; aero heliotherapy in thermal water pools; medical gymnastics;

baths of light; aerosols; sauna; cosmetics; baths and mud wraps. This resort has
accommaodation facilities of various categories, which meet the needs of tourists.

faci l
tourists accommodated in this resort (Table 10) is clear, not including the data
from SOnmartin

The annual evolution of the c c o mmo dat i

resort.

cCommu

on

ne,

accommodation facilities have been built at a fast pace.

t he
Over the past six years, smaller (pen3ioos bigger (hotels)

vil

Tablel0Evol uti on of accommodation faci
resort
Indicator u.m. 2010 2015 2016
Accommodation | Number 31 74 77
facilities
Accommodation | Number of 3650 4740 4894
capacity beds
Tourists Persons 81065 123706 151598
SourceSt ati sti cal data base of BLil e

In 2016 there were 77 accommodation facilities on the territory of the resort, to
which 25 locationswvere classified into rooms for rent at home to authorized

ti

es

ages

it

Fel

persons. The number of rooms available in the 77 accommodation facilities was
2.605, the existing capacity being 4.894 beds. Most of the accommodation

facilities (3.480 facilities, i.e. 71.11% ofdhotal number of beds) are in the 14

hotel accommodation facilities. They are rated from 2 to 5 stars, thus meeting
the requirements of the various tourists. The number of hotels classified as 2
stars (lower category) is three, and they are older hoitd, those classified as

3 stars, the most numerous, is eight, they are addressed to -mlutee
peopl e.

Ther e

ar e

onl vy

t wo

single rated 5 stars hotel for those with high incomes (table 11).

hot el
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Table 11.Accommodation faciltiech ot el s i n Btil e Fel

Name of hotel Classification- no. of No. of beds
stars

Mur ek 2 650

S0 meK 2 344

Unirea 2 292

Ami 3 56

Hyperion 3 117

Nicoleta 3 32

Nuftrul 3 148

Padi kK 3 392

Poeni Sa 3 302

Termal 3 303

Vital 3 58

International 4 340

President 4 184

Lotus Therm 5 262

Total 14 3480
Source: BtLile Felix data base

In 2016 the average stay in the resort was 7.5 days, and the occupancy rate was
63.65%. A monthly distribution of tourists arrived aaccommodated in 2016
(Table 12) highlights the fact that August is the most requested month and the
least demanded month is March.
Table 12 Monthly distribution of the tourists arrived and accommodated in
Btile Felix in 2016

Month No. of tourists
Januay 8444
February 8550

March 7186

April 9490

May 11734

June 14073

July 18685
August 23097
September 17290
October 13204
November 11234
December 8611

Sour ce: Btile Felix data base

In 2016, the propor t i onaccouhtedtfoo36:81%sof ar r i
the total number of registered tourists (411823 tourists) in the Bihor County. In
the same year, there were 851.040 tourists in the spa resorts in Romania, the

tourists from Btile Felix contouristsbuti ng
arriving at this Romanian resort have at their disposal the Apollo Pool with 4
pools (figure 3), Felix with a total of

the existing hotels, the Aqua Park President complex and the Lotus Therm Spa
& Luxury Resort (figure 4).
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Figure 3. Apollo Pool

Soue:https://www.felixspa.co/r |

Flgure 4 Lotus Therm Spa & Luxury Resort
__

Sourcehttps://www.felixspa.com/ro/

On the territory of Btile Felix resort,
lillies and lotuses, turtles and exotic fish, the special Baroque architecture of a
monastery of Saint Vincent built in the 18th century, which now houses a
pharmacy, theOrthodox church from Brusturi (figure 5) built in 1785, which

was moved to the center of the resort and declared a historic monument (IMI

code BHII-mB-01104), dedicated to the Archangels Mihail and Gauvriil, and the
GreekCatholic wooden church with thedieation of the Holy Spirit (figure 6).
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_Figure5.Bti |l e Felix Orthodox Church

— -

-
-
o

Sourcehttps://pensiuneadory.wordpress.com/obieetivéstice/biserica
ortodoxadin-lemn/

Figure6.BL i | e F eCathokc Curck e k

Sourcehttps://idealescapes.com/project/bihor/

The tourists who want to know the whol
enjoy the 1 May resort, where the ¥Faro | d p ool is |l ocated,
Nature Reserve, which shelters three protected natural species: Nymphaea Lotus
Thermalis (unique vaety in Europe, the relic of the tertiary era), the fish of the
ARoHi oar a |(endemic species) iafidtMelanopsis Parreyssi snail
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(gl acier era survivor), the Betfia Aby
Roml eul ui hill, t h endet thes admimstration iofnHaiduh e v i
(the 14thc ent ury chapel) and Ronttu (the O
century). BLil e Felix Resort of fers t ol

stay throughout the year, in which the old, the traditional andnttaern blend
harmoniously in a green, peaceful natural environment, whose forests maintain a
clean and less polluted air.

CONCLUSIONS

The role of spa tourism is becoming increasingly important, both nationally and
globally, especially under the current nditions, where it is desirable to
gradually and wherever possible replace allopathic treatments with natural
treatments. Another trend is linked to the attempt of preventing the onset of
illness and the maintenance of health, not just to treat. The defoaride
wellness component has a positive evolution. In Romania, there are many
natural resources for the development of spa tourism, but only a few of them are
exploited and there are few locations where there is a specific, modern material
base and quiy services. To improve this situation, there is a master plan at
nati onal l evel that runs wuntil 2020. BL
resorts in Eastern Europe. Its location gives it easy accessibility and the climate
supports the actity throughout the year. The waters are oligomineral, hypotonic
and thermal (41:@90C), slightly radioactive, which have beneficial effects on
several illnesses. In the resort there are accommodation facilities, public
catering, leisure, spa and treatmepnt both lowincome and higlincome
people. The 63.65% occupancy rate of the resort in 2016 is acceptable, above the
occupancy rate recorded in the same year in Romania, which was 30.5%, but it
must be improved in the future. Increasing the number of R@maarid foreign
tourists in Btile Felix resort is possi
lower tariffs, more aggressive promotion, renovation of obsolete technical and
material base, employment of skilled labor force and sustainable use ofltherma
waters.
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Abstract: The scientific justification of this paper is reflected in the
fact that the fieldof protection of appellations of geographical
origin in function of positioning of the national economy, is
insufficiently or very little studied in our economic theory. The
protection of appellations of geographical origin worldwide mainly
refers to aggdultural and food products and the leading countries in
the number of registrations of appellations of origin are: France,
Italy, Islamic Republic of Iran, Czech Republic, Bulgaria, etc.
Considering that the protection of appellations of geographical
origin in Serbia is mainly related to agricultural and food products,
and the fact that we have 60 domestic and only 3 internationally
protected appellations of origin, these could be used as a powerful
tool to support the growth of exports in agriculture oftaie
regions as well as of the entire country. Appellations of
geographical origin have a collective ownership and represent a
kind of national resource.

Keywords: appellations of geographical origin, appellations of
origin, intellectual property, positioning, agricultural products
JEL: 031, 034, 038

1. INTRODUCTION

At the time of economic globalization the tradition and proven values are
gaining more and more importance. Therefore, when promoting the quality of a
particular product in the market it is insisted on specific natural factors or
traditional production method which is used in the area from which the product
originates and which give a special, specific quality to that product.

Products that bear the aglations of geographical origin, the protected products
enjoy certain competitive advantage compared to the same kind of anonymous
products. Thus, the reputation gained thanks to the natural conditions and the
skills of people of a particular region, cohtite to an increased demand for
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these products, and have a strong economic impact. Therefore, the protected
appellations become a significant competitive tool between the products of the
same or similar types and encourage market competition betwediffénent
manufacturers of the same type of product.

According to (Siminet al., 2016), appellations of geographical origin as an
integral part of intellectual property rights could become the main promoters of
the Serbian economy and the country's exgioasof identity because the notion

of quality of products is directly transmitted to the country's reputation. Export
promotion with an emphasis on nprice forms of competition, such as constant
guality of the product, health safety of the product, alisdentity of the product,
collective trademarks and appellations of geographical origin are the imperatives
of modern business. A product bearing appellation of geographical origin
acquires significantly greater reputation in the international markel,atso
achieves a higher price than anonymous product. In Serbia there are many
unprotected nationally recognizable products that should be protected in the near
future such as: Valjevo raspberry, kajmak from Zlatibor, Pester Lamb and others

2. DATA SOURCES AND METHODOLOGY

This paper does not deal with the analysis and proposal for improvement of laws
and legal regulations in the field of intellectual property, although they have
been kept in mind throughout the paper. Regarding to (Sénal, 2016) the
protection of appellations of geographical origin in Serbia is an area of law
which is harmonized to a very large extent with the European Union and the
TRIPS Agreement (Agreement on Trade Related Aspects of Intellectual
Property Rights). Due to the fadtat the laws in this area are relatively recent,
today we can talk about the work related to continuation of harmonization. The
problem of our economy is the low level of protection of domestic and
especially international appellations of geographicalimrignd consequently the

lack of awareness and willingness of economic entities to implement and enforce
the law from this field.

The scientific justification of this paper is reflected in the fact that the field of
protection of appellations of geogtapal origin in function of competitiveness

of the national economy, is insufficiently or very little studied in our economic
theory. This research offers a very objective presentation of the situation because
the entire analytics is based on the actu#h di@m the public registries of the
Intellectual Property Office of the Republic of Serbia and the World Intellectual
Property Organization (World Intellectual Property OrganizatidAiPO).

From general scientific methods for processing quantitativea e used

statistical methods and modeling method. Through statistical analysis we
explained the structure, dynamics, mutual conditioning and impact of protection
of appellations of geographical origin on enhancing competitiveness through the
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increased eort volume of agréndustrial complex in our country and abroad.
Given that this research deals with phenomena from the sphere of social sciences
and in order to explain certain facts, trends and to check certain positions we
also used the method of moidel to establish a connection and to determine the
importance of the protection of appellations of geographical origin for the
growth and development of the economy as a whole (Sitrah,2016).

From the special scientific methods we used the metho@dnafysis and
synthesis for the comparison of development of the national competitiveness by
the subject of appellations of geographical origin protection and geographical
coordinates (Serbia and the member countries of the Lisbon Agreement for the
Protecion of Appellations of Origin) in the period from 1958 to 2018. The most
frequent forms of analysis in this paper are: structural, functional, genetic and
comparative analysis.

3. THE SUBJECT OF PROTECTION

While trademarks refer to a company that sells particular product on the
market, the appellations of geographical origin point to a geographical area
whose reputation, quality or similar characteristics are attributable to that
particular place of origin. Regardless of difference in the subjectabégiion,
appellations of geographical origin are similar to trademarks by its effect and
power, and can be used to support regional and national economic development,
and also as part of the marketing strategy of the economy for the promotion of
its prodicts (Siminet al.,2016).

Legal protection for appellations of geographical origin shows the
interdependence between specific qualitative characteristics of the product or
services and production areas (climate, soil composition, water, etc.).
Agriculturd products are conditioned by the qualities that originate from the
place of production and are most influenced by local factors such as climate, soil
composition, water and others. This indicates that the subject of protection
cannot be a appellations gkographical origin which has no relation to the
actual place of origin of goods.

Regarding to the protection conditions, only small countries are acceptable as a
protected name, such as 'Cuba’ for tobacco or 'Ceylon’ for tea. A geographical
indication communicates to consumers that a product is manufactured in a
particular place and that it has certain desirable characteristics that can only be
found in that place.

The subject of protection is appellation of geographical origin, actually the name
of a certain geographical area. The geographical area may be a settlement,
mountain, forest, highland, island, region, but also the entire country. Examples
of this are nume o u s , appellation o0Champagnebo
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sparkling wine produced in the French province bearing the same name,

appellation o6Cognaco6 in France is regi

produced in the homonymous town and its surrcwgg] appellation
ORoqueforto is registered in France f
homonymous town and its surroundings,
Mexico for the type of cactus brandy that is produced in the homonymous town
and its surroundings (Markovic, 2000).

According to (Siminet al, 2016), protection of product by appellations of
geographical origin makes sense only if prevents such product from becoming
generic or commonly known name of the product on the markeif anevents

use by the unauthorized users.

4. ECONOMIC IMPORTANCE OF PROTECTION

Regading to (Savil & nurii, 2010) in
turnover in trade of products with protected geographical origin is about 40
billion Euros. Some counés within the European Union in recent years
significantly lead in trade of these products. France reached a turnover of around
19 billion Euros in over 138,000 enterprises engaged in the production and trade
of these products. Almost 84%, or 16 billioargs of total turnover is generated
from the sale of wine and other spirits, 85% of the total quantity of wine that is
exported from France, bears the protected geographical origin. The rest of the
total turnover of exports of products with protected gaplical origin, 16% or

EUR 3 billion is generated from other food products. Italy achieves a turnover of
12 billion Euros from the sale of products with protected geographical origin,
and Spain almost 3.5 billion.

Appellations of geographical origin helpaglucers to obtain a premium price for
their quality products made in accordance with traditional methods in specific
places but also facilitate a better redistribution of the added value in the
production chain: from the ramaterial producer to the mamafturer. A study
conducted on French products shows that the average price difference between
products with and without appellations of geographical origin is about 30% for
cheese and up to 230% for wines, the price of a liter of milk destined for the
production of cheese with a appellations of geographical origin is twice as highs
as the price of milk for other cheesdsl (and challenges for ACP countries,
www.agritrade.cta.in).

The economic importance of appellations of geographical origin is multiple:

A They are used as part of the marketing strategy for the promotion of products
of the country or region.

In support of this claim (Idris, 2003), the Australian wine experience is a good

example of the strategic use appellations of geographical origito promote

the local industry. Australian wines have grown in popularity over the last 10 to

15 years and have gained a reputation for their high quality and good taste. This
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reputation led Australia to conclude a wine contract with the European Union, as

well as to the implementation of legislation for the protection appellations of

geographical origin. One wine company used a 'marketing badge' as an

Australian wine label to speed up its exports to the UK from 5,000 boxes in

1986 to 1 million boxes in 1994t Was named the UK's bestlling wine

appellations of geographical origim 1995, exceeding even French and

California wines.

A Consumers sometimes more value regional specialties.

This statement is especially true for gourmet food products, so consaraers

willing to pay a higher price. For example: Olive oil protected by appellation of

origin ORiviera Liguredo is being sold =z

olive oil. Free range chickens and fed by natural food, and three weeks before
slaughter cerds and dairy products are added in their food, protected by
appellation of origin oOPoullet de Bres

industriatreared chickens (Markovic, 1999).

A Appellations of geographical origin have collective owners because all
producers, inhabitants of a particular area have the exclusive right to use
certain geographical indications since they are a powerful tool for regional
and national development.

Evidence to this claim is an example o
which is protected in 1989 and in 2003
Non applesodo. Awareness of the importanc

in the 80s, when the producers of apples from Val di Non found that in the
Italian market thregimes more apples known as Val di Non apples had been
sold annually compared to the amount they produce. This was the reason of
foundation of Melinda Association which gathered all producers of apples from
Val di Non, using traditional manufacturing tectunés, advanced packaging
techniques, modern marketing techniques etc.

Melinda Association specializes in producing and selling apples from 16
cooperatives with approximately 5,000 members whose annual output is 300,000
tons of apples, which represents 60%total production in Trentino area, 10%

of production in Italy and 5% in the European Union. Consumers recognize the
appellations of geographical origin which indicate qualitative connection
between the product and production area. One quarter of pimuig destined

for export and turnover of Melinda Association increases by 200 million Euros
per year (Melinda: The First Italian Designer Apple, www.wipo.int).

A product bearing the appellation of geographical origin is synonymous with
quality in the narket. Quality of a product is determined by its natural
properties, as unpolluted water or soil, mild climate and the knowledge and
skills of people from that area. Appellations of geographical origin opens a free
market competition between the differemanufacturers of the same product
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types and thus contributes to increasing the competitiveness of domestic
products.

5. SOURCE OF LAW AND TERM

At the beginning of the twentieth century, in France, a country famous for its
production of high quality winessuffered an epidemic of phylloxera which
destroyed the entire grapevine. Wine producers from Spain and lItaly took
advantage of the situation to sell their wines with the appellations of
geographical origin of France in order to achieve a higher price albetter
quality of French wines at that time (Simin, 2011).The Association of French
winemakers, after several years of efforts to recover vineyards made a decision
to protect the quality of French wines and established appellations of
geographical origiras a form of intellectual property. Legal regulations defining
appellations of geographical origin are the newest in the evolution of the
legislation that protects intellectual property rights. France was the first country
to establish the protection opjpellations of geographical origin as a form of
intellectual property.

The result of these phenomena is a need to protect appellations of geographical
origin, as an integral part of intellectual property rights by acts of international
character, such athe Paris Convention and the Madrid Agreement for the
Repression of False or Deceptive Indications, and later the Lisbon Agreement
for the International Registration of Appellations of Origin, which Yugoslavia
ratified in 1999.

In our legal system, appations of geographical origin as a special type of
intellectual property rights are regulated for the first time through the Law on the
protection of inventions, technical improvements and distinctive signs of 1981.
According to this law, there is only ormategory of rights the indication of
source of goods. The Law on Appellations of Geographical Origin of 1995
established two categories of appellations of geographical origin: appellation of
origin as a qualified indication and geographical indicatian aa weaker
indication (Siminet al, 2016).

Regarding to (Dragojevic, 2014), Law on Appellations of Geographical Origin
from 2010 year also stipulated two rights: appellation of origin and geographical
indication, but compared with the previous law thiés more compliant with the
TRIPS Agreement (Agreement on Trade Related Aspects of Intellectual
Property Rights). According to the Law on Appellations of Geographical Origin
in 2018, the definition of geographical appellations is in accordance with the
definitions of the EU Regulation 510/2006.

The Law on Appellations of Geographical Origin defines Appellations of
geographical origin as rights that protect the appellation of origin and
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geographical indication which designate the products produced by Inatura
legal entity within a specific geographical area. Thus, appellations of
geographical origin are used to mark natural, agricultural, food and industrial
products, traditional handicrafts products and services (Law on Appellation of
Geographical Origin2018). Also, appellation of geographical origin used by
more authorized users may be subject only to a collective trademark. In practice,
collective trademark is often the first step towards establishing appellations of
geographical origin (Manigodic, 20}

According to the Law on Appellation of Geographical Origin, (Siratnal,

2016) there is a difference between the appellations of origin and geographical
indications. Appellation of origin is geographical name of a region, locality, or
country usedo designate a product originating therein, the quality and specific
characteristics of which are due exclusively or essentially to the geographical
environment, including natural and human factors, and such product is produced,
processed and prepared eglii within a specific geographical area. (eg. Honey
from Homolje, Pirot carpet, Petrovska sausage, etc.).

The essence of this type of protection through appellations of geographical
origin is that all stages in the production process of the product (fremaw
materials to manufacturing, packaging and labeling) take place in a defined
geographical area. Only the product protected in this way can be protected
through the Lisbon Agreement in another 28 countries, out of which 7 are
member states of the Eypean Union.

Geographical indication is an indication (Siméh al., 2016).which identifies
particular good as a good originating from the territory of specific country,
region or locality within such territory, where a given quality, reputation or other
characteristics of such good can be essentially attributed to its geographical
origin, and such good is produced and/or processed and/or prepared within a
definite geographical area. The conditions for protection are less demanding. It
is enough to fulfil only some of the requirements, for example Jelen beer from
Apatin, Bezdanski damask and others.

Accordi ng tetoal, 200Bsuckessiuhational policies of economic
development and youth engagement include, besides the involvement of public
authorities, the activism of young people in a process through which they have
to do something positive for themselves. To overcome this situatiois, i
necessary to create prerequisites for development and the most complete
achievement of young people in the sphere of economics and entrepreneurship.

Appellation of origin is more complex frorthe standpoint of intellectual

property protection of gmraphical indication, as it includes mandatory
submission of study when submitting application for the protection to the Office.

334



The study proves that a product produced in a particular geographic area actually
meets the criteria, particularly in terms ofuality and other set forth
characteristics conditioned by geographic environment where production of the
protected product takes place. In accordance with the foregoing, the products
protected by appellation of origin require a constant control by theet@nt
authority specified in the application which deals with the quality control of the
concerned product.

One such appellation of origin Rrosciutto di Parmar Parma ham. For ham to
receive the Parma nameniustbe produced in the province of Rai in the
Emilia-Romagna region of nortbentral Italyi using exclusively pigs from that
area. Each step in production, from the breeding of the pigs and their diet
through processing to the final packaging, is closely monitored and controlled by
thelst i t ut o P aO®niyshe IQitum@ tan bréand the finished ham with the
seal of PBaintethdubascrofvr, qualifying the ham as true Parma ham
(Famous Appellation of origin, www.wipo.int).

The aim of the Study is to define rules for achievépgcific quality, and these
rules are intended for manufacturers in the designated argmodtiction.
Therefore the Study must describe the special characteristics of the products
with appellation of origin, which exist due to the geographical originhef
product, and thus justify the link between the product and the specific territory.

The described procedure, according to (Simin, 2005) can be illustrated by the
example of Kladovo caviar where in the description of the geographical area one
part of he Danube River is specified or the part of the Danube from 845 km to
1800 km. The line ministry has agreed that for this purpose can be used the zone
of the Danube River and fishing farm "Kladovo" in order to control the amount
of fish catches in order tprotect the environmental conditions and prevent
abuse and poaching. The study on method of production of Kladovo caviar
contains a detailed description of the species (beluga, sturgeon, starry sturgeon
sterlet) and the method and procedure of productidhe product, which can be
considered as some sort of business secret.

The goal of establishing an appellation of geographical origin by the natural or
legal entity is to become an authorized user of appellation of geographical
origin. Once establishatie appellation of geographical origin lasts indefinitely,
and the status of authorized user of a particular appellation of geographical
origin is renewed every three years from the date of entry of the authorized user
into the relevant register.
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6. PROTECTION OF DOMESTIC APPELLATION
OF GEOGRAPHICAL ORIGIN
Appellations of geographical origin are especially important for developing

countries such as Serbia, (Simeh al, 2016) where the greatest part of the
export structure is maintained by agricultural food products for which these

appellations have a crucial role as a form of -pdne competitiveness.

Manufacturers and local

and the entire country.

people can bendfibm the appellations b
geographical originand can participate in thereation of its value, if the
characteristics of the product are in accordance with local tradition and the
expected quality. The competitiveness of such a production system is not based
on quantity and prig, but on specific characteristics that differentiate it from
other products in that group. In this way, it is possible to stimulate economic
development and improve the quality of life in the local community, the region

In Serbiauntil now several dozen agricultural and food products have been
protected by the appellation of origin or geographical indication. On the list of
protected products are: Leskovac ajvar, Uzice ham, Srem sausage, Rtanj tea,

Honey from Homolje, Sombor chees

El anski

carp,

Z |

at ar

linden honey from Fruska Gora, Sjenica lamb, pork cracklings from Valjevo,
fresh and pickled cabbage from Futog, Arilje raspberry, Banat Riesling, Beremet

and others. The Intellectual Property Office has sardgistered 60 domestic

and 15 foreign appellations of geographical origin.

During 2018, the Intellectual Property Office directly received four applications
for registration of appellations of geographical origitoney from Deliblato,
Potato from Ivanjia, Fried pork delicacy and Towels from District of Sabac.

Table 1.Protected products in the Intellectual Property Office
of the Republic of Serbia until 2018

Products by Category Number of registrations % registration

Wine 9 15,0
Alcoholic beverages _

Agricultural 28 46,6
products

Cheese 13 21,7
Decorative objects 4 6,7
Tobacco and Cigarettes _

Mineral waters 4 6,7
Beer and malt 2 3,3
Total 60 100

Source: Author's calculation based on data of public registers of the Intellectual
Property Office of the Republic of Serbia
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(Table 1.) shows that 90% of the registrations of appellation of origin in Serbia
refer to the four main categories of food products as follows: agricultural
products (46,6%), cheese (21.7%), wine (15%) and minextars (6.7%).

Considering that (Simiret al, 2016) in Serbia the protection and use of
appellations of geographical origin is mainly related to agricultural and food
products, these could take the leading position compared to all other types of
intellectual property rights, both with regard to the use of the most important
advantages of the domestic agndustrial complex and its improvement, and
from the aspect of more equitable participation in the international trade.

Al so as they s& aNe@va(kMavkisii, mox018) touri
represents a signifi candevelppemgmigericits of ¢ 0L
economical, sociological and ecological factor, and which introduces immense
changes in the environment. Therefore, tourism industry dmeilcbgarded as a

branch which has the most dynamic developménerefore, in the near future

the following products should be prote
kajmak from Zlatibor and others. This is of primary importance for Serbia,

which hasonly 3 internationallyprotected appellations of geographical origin

(Siminet al, 2016).

The Stabilization and Association Agreement contains specific provisions on the
protection ofappellationsof geographical origin for agricultural, fishery and
food products. These provisions are set out in Article 33 of the Agreement
within the chapter on free movement of goods.

Due to the specificity of matter the provisions of protection of appellatibns o

geographical origin of wines and alcohol beverages were singled out in Annex |l
of Protocol 2 to the Agreement. Although the Intellectual Property Office is

primarily responsible for the registration of indications of geographical origin,

the entry intdforce of the Law on Wine the Law on brandy and other spiritsthe

responsibility for the registration procedure passed to the Ministry of

Agriculture, but the Office is still responsible for the procedure of international

registration.

In order to (Simiretal., 2016) enable ag+rimdustrial complex in Serbia to fulfill

the tasks stemming from the EU accession process, it is necessary perform
harmonization with the European standards, rules and regulations in the field of
application of quality control systeamand health safety of agricultural food
products. Bearing in mind the importance of applying the quality control system
and in particular the importance of applying HACCP (Hazard Analysis and
Critical Control Points) the Government of the Republic of &eirbMay 2005
adopted the "Regulation on the use of incentives for the introduction and
certification of food safety systems in 2005." By the adoption of the "Law on

337



Food Safety" in May 2009, a chain of control was established to ensure the
safety of foodand that every consumer in the market is assured that agricultural
food products meet all the requirements regarding health and hygiene safety and
prescribed quality.

Preparation of the new law on food safety is ongoing and should improve the
control in this area. The new law stipulates that the Directorate of national
reference laboratories is no longer part of the Ministry of Agriculture, but in
accordance with the practice of the European Union is an autonomous and
independent body. Also, control ofragultural and food products on the market
should be the responsibility of the sanitary inspection of the Ministry of Health.

One of the major economic and social problems in Serbia is high unemployment.
Since the process of ownershipnsformatioris atthe end, but still incomplete,

the process of layoffs wiltontinuein the future. This is based on increased
employment that has a basis in launching new products, which in turn cannot be
started without substantial capital investment. Large investnemismpetitive
production can create more sustainable economic growth that would be the
|l eader i n job et ale2013). Appellationdaof deagraphical
origin are an excellent method to transfer the comparative advantages into
competitive. Thg are a key factor for strengthening competitivenassl
increase in employment, especially in rural areas.

One of the important prerequisites in this process is a well designed policy of
development, protection and enforcement of appellation geographigial that

in the long run would provide a more favorable positioning of our companies
from the field of agriculture and of the overall economy in the negotiations with
the European Union. Creating such policy would require cooperation between
potential authorized users of indications of geographical origin, regional
chambers and republic Chamber of Commerce, the relevant ministries and the
Intellectual Property Office.

7. INTERNATIONAL PROTECTION OF
APPELLATIONI GEOGRAPHICAL ORIGIN

Greater harmonization andpenness of the multilateral system for the
protection appellations of geographical origin can provide easier access of
manufacturers and companies from developing countries to the global market
that recognize application of the quality systems. Recogndf application of

the quality system is a guarantee to the domestic producers to invest financial
resources in the protection and application of indications of geographical origin
in the traditional agricultural and food products and specialties. &eagreise of
various forms of geographical labels, including the appellations of origin,
geographical indications and collective trademarks offers new opportunities to

338



the companies from developing countries for successful positioning in the
international market (Siminet al, 2016).

In the field of protection of appellations of geographical origin two terms are
being applied, the appellation of origin and geographical indication, but since the
conclusion of the Uruguay Round, the General Agreement on Tariff and Trade
GATT and the adption of the Agreement on Trade Related Aspects of
Intellectual Property RightsTRIPS, of 1994, uses the term "geographical
indications".

While the Lisbon Agreement for the provision of protection by appellation of
origin requires cumulative fulfillmat of the conditions for protection, that the
guality and characteristics of a product are exclusively or essentially conditioned
by the geographic environment, including natural and human factors, while not
providing protection to the products with onlycertain reputation, but no other
guality due to their place of origin. On the other hand, the TRIPS agreement sets
the conditions for protection optionally, to either quality or reputation or other
characteristics of the product are attributable to itgygaphical origin.

Protection of appellation of origin at an international level is governed by the
Lisbon Agreement for the Protection of Appellations of Origin and their
International Registration of 1958, amended in Stockholm in 1967, and amended
in 1979.

Serbia has ratified the Agreement, which was published in ("Off. Gazette of
SRY" - International Treaties no.6/98). With the entry into force of the Lisbon
Agreement on the protection of appellations of origin of June 1999, all domestic
legal and natral entity who are authorized users of a domestic appellations of
origin, have been enabled to receive by submitting an application, through the
Intellectual Property Office, the protection for a particular indication of origin
under the simplified procede in 28 countries (Table 2), does not specify all 28
countries, but only those that have internationally protected products).
International protection allows domestic companies to achieve more favorable
export prices for its products marked by appeltataf origin which enjoys
international protection, also representing a powerful promotional factor of the
country's economy and tourism. Through the Lisbon Agreement for the
Protection of Appellations of Origin of the products, only three Serbian products
are internationally protected, honey from Homolje, wine Bermet and Leskovac
homemade ajvar (Simiet al, 2016).

Appellation of origin represents a qualitatively higher category of geographical
indications, because it can be borne only by products thatdpecial properties

and qualities that other products of this type do not possess, and thus has a
guarantee function (Auby & Plaisant, 1974)

339



European consumers are prepared to pay a higher price for products with
specific geographical origin which thdink with the positive experience of
previous purchases and high quality products. Origin gives an extra value to
Italian Parmesan, French champagne and Portuguese sherry, given that these
products guarantee proper and consistent quality, food safety carsdaiot
availability on the market (Loureiro & Umberger, 2005).

The application for international registration is filed only for the appellation of
origin. By 2018, a total of 1012 appellations of origin were registered under the
Lisbon Agreement for thd’rotection of Appellations of Origin, detailed in
(Table 2.).This represents a 2.1% increase on the preweas mostly driven

by strong growth from Italy and the Islamic Republic of Iran. France remains the
largest user of the System. It accountedb@3% of the 2018 total, followed by
Italy (17.3%), Czech Republic (7.4%), the Islamic Republic of Iran (6%) and
Bulgaria (3.9%).

Table 2. shows that the leading country in the number of registrations of
appellations of origin is France (509), followed Hye ltaly (175), Czech
Republic (75)the Islamic Republic of Iran (61Bulgaria (39), and others.

Table 2. Appellations of origin Registration in force by country of origin
on the basis of the Lisbon Treaty in 2018

Country of origin Number of Percentage of
registrations registrations (%)

Algeria (DZ) 7 0,7
Bosnia and Herzegovina 3 0,3
(BA)
Bulgaria (BG) 39 3,8
Costa Rica (CR) 1 0.1
Cuba (CU) 20 2,0
Former Yugoslav Republic 5 0.5
of Macedonia (MK)
France (FR) 509 50,3
Georgia (GE) 28 2,3
Hungary (HU) 28 2,3
Iran (IR) 61 6,0
Israel (IL) 1 0,1
Italy (IT) 175 17,3
Mexico (MX) 16 1,6
Montenegro (ME) 2 0,2
Peru (PE) 10 1,0
Portugal (PT) 7 0,7
Republic of Moldova (MD) 1 0,1
Republica Democratica 6 0,6
Popular de Corea (KP)
CzechRepublic (C2) 75 7,4
Serbia (RS) 3 0,3
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Slovakia (SK) 8 0,8
Tunisia (TN) 7 0,7
Total: 1012 100
Source: Bulletin Appellations of origin 2018, Publication of the International

Bureau of the World Intellectual Property Organization (WIPO), Geneva

Figure 1. Registrations in force by country of origin on the basis of the Lisbon
Treaty in 2018
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Source: Bulletiri World Intellectual Property Indicators 2018, Publication of

the International Bureau of the World Intellectual Property Organization
(WIPQ), Geneva

Many manufacturers and companies from the European Union and wider
community view the introduction and application of appellations of origin as an
important marketing tool which is based on a positive image of the country of
origin that favors ale of local agricultural and food products as an import
substitution. Appellations of origin can serve as a powerful tool to support the
growth of exports of agrmdustrial complex of certain countries or regions.
Appellation of origin is gaining in importance worldwide as it informs
consumers about the national origin of the product, which can be an important
criterion when making purchasing decisions. Those who advocate wider
application of appellation of origimithe United States highlight the right of
consumers to know the origin of agricultural and food products in order to
reduce concerns about the quality, safety and production methods (Anders &
Caswell, 2008).

Table 3. shows that 87,8% of the registratiohappellations of origin refers to
the four main categories of products such as wine (51.5%), spirits (8,8%),
agricultural products (20,5%) and cheese (7 %).
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Table 3.Protected products on the basis of the Lisbon Agreement by 2018

Products by Category Number of Percentage of
registrations registrations

Wine 521 51,5
Spirits 89 8,8
Agricultural 207 20,5
products

Cheese 71 7,0
Decorative objects 43 4,2
Tobacco and Cigarettes 36 3,6
Mineral waters 27 2,7
Beer and malt 18 1,7
Total 1012 100

Source: Author's calculation based on data of Bulletippellations of origin
2018, Publication of the International Bureau of the (WIPO)

Agricultural products are unique because they are related more than other
products to thereain which they grow and gradually become a symbol of the
whole region, when it comes to cheese the examples are Parmigiano Reggiano
Parma region in Italy or Roquefort Roquefort city in southern France.
Recognition of the sign implies creation of a a@rt positive attitude of
consumers through a recognizable product.

Favorable interdependence between the image of the country of origin and the
product appears in the case when a certain dimension of the country of origin is

seen as an essential produbtm@cteristic. The practice is that producers who

intend to sell their goods on the international market, decide whether to indicate

the country of origin on the label Norwegian salmon, New Zealand lamb,
Californian grapes, Australian wool, Welsh leeld @french onion. In recent

years, such labels have become more popular due to the development of the
concept of countries of origin in the role of trademarks (Aaker, 1991). Country

can be a powerful symbol, especially at the national level, based oneit$ dir
connection with the products, materials and possibilities.

Given the fact that more experienced tourists are not prone to opt for the
destinations whose products have reached the maturity stage, or the destinations
that do not of f eal uae groaotdi ofidmo ndeeys tainnda tvi o
be forced to offer thgroductst h a t match touristsé diffe
acteristics and meet their expectations, which means that they will have to offer

a unique offer (Maksimovil & Novakovil,
Unfavorable interdependence is expressed when the essential characteristics of

the product are perceived as dimensions of a negative image of the country of
origin. It is certain that nobody in their right mind will buy Italian whiskey, or

Scottish olive di(Olins, 2003).
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Also, the affirmation of protection and enforcement of appellations of origin is
essential to prevent infringement of the rights or counterfeiting of products and
indications which determine certain commercial, traditional or natioreeisis.

CONCLUSION

Appellations of geographical origin are a key factor for strengthening
positioning, and that provides more power or strength to a product, company or
economy compared to others. Appellations of origin are of particular importance
to developing countries sh as Serbia, where the leading part in the structure of
exports is maintained by agricultural food products for which these indications
have a crucial role as a form of nprice competitiveness. These could take the
leading position in relation to all lmer types of industrial property rights, as
from the aspect of use of the most important advantages of the domestic agro
industrial complex and its improvement, as well as from the aspect of more
equitable participation in the international trade.

This is of a significant importance for Serbia, which has 60 domestic
appellations of geographical origin, but only 3 internationally protected
appellations of origin. Specifically, through the Lisbon Agreement for the
Protection of Appellations of Origin of thaoduct only three Serbian products
are internationally protected: honey from Homolje, wine Bermet and Leskovac
homemade ajvar. The study based on data from the Intellectual Property Office
shows that 90% of the registrations of appellations of origiBeirbia belong to

four major categories of food products: agricultural products (46,6%), cheese
(21.7%), wine (15,0 %) and mineral water (6.7%).

Appellations of geographical origin as an integral part of intellectual property
rights could become the mairrgmoters of the Serbian economy and the
country's expression of identity because the notion of quality of products is
directly transmitted to the country's reputation. Export promotion with an
emphasis on neprice forms of competition, such as constanaliqy of the
product, health safety of the product, visual identity of the product, collective
trademarks and appellations of geographical origin are the imperatives of
modern business.

Most manufacturers and companies from the European Union and tke wid
international community, consider protection and application of appellations of
geographical origin as an important marketing tool which is based on a positive
image of the country of origin that favors sale of local agricultural and food
products as ammport substitution. As previously mentioned, the EU countries
are taking advantages of protection of products with appellations of origin,
reaching in such a way a turnover of a few billion Euros in some countries (eg.
France, Italy, Spain,etc.). Appédilans of origin can serve as a powerful tool to
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support the growth of exports of agralustrial complex of certain countries or
regions.

The paper has proven that the protection and application of appellations of origin
worldwide is mainly related to aigultural and food products and the leading
countries in the number of registrations of indications of origin are France (509),
followed by the ltaly (175), Czech Republic (78)e Islamic Republic of Iran
(61), Bulgaria (39), and others. By the struetuof products 87,8% of the
registrations of appellations of origin in the world belong to the four major
categories of food products such as: wine (51.5%), spirit (8,8%), agricultural
products (20,5%) and cheese (7%).

Appellations of geographical originpens a free market competition between
different manufacturers of the same product types and thus contributes to
increasing the competitiveness of domestic products. Appellations of
geographical origin have a collective ownership and represent a kintafata
resource. This indicates the importance of appellations of geographical origin as
an expression of identity of a country, and the notion of quality of some product
is directly related to the country's reputation.
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Abstract: This paper providesa broad overview of the role
technological tools can play in helping students understgrathd
reasoing about important statistical ideas. Statistical packages are
software designed for the explicit purpose of performing statistical
analyses.For our Sfatistics course itroductory statistics) we
chose the SPSS{atistical Package for Social Sciehpeogram as
one of the most represented in the teaclaingd tested it in class in
order to see how they would affect teaching proceks. research

on stuents of the second year of the Faculty for Entrepreneurial
business and management of #eal estate (45 students) was
described. A survey conducted at the end of the research showed
that students are very interested in this kind of teaching.

Keywords: IT, software, SPSS, education, lecturing, learning
JEL: C88, I121

1. INTRODUCTION

It is hard to imagine teaching statistics today without using some form of
information technology IT). Todaybs statistics cl ass
classroom with a computer projected on a screen, or may take place in a
laboratory with students working at their own computers. This is not so
surprising given that technology has changed the way statistioiark and has

therefore been changing what and how we teach (Metamk,1995).

This paper presents a broad overview of the role technological tools can play in
helping faculty students. The main goal is to provide the introductory teacher
who is conglering using informatiortechnology(IT) in the classroom with
some background of how the technology tools have involved, a sense of the
research findings and open questions on how technology impacts student
learning, and specific advice for implementieghnology.

Modern methods in(IT) approach to learning include the whole range of

different possibilities applicable in mathematics and statistics lectures for
different levels of education and with different levels of interactivifgrgeg,
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2018;Takaciet al.,2006, 2008).

The teaching and learning of statistics has pervaded all levels of education
including postsecondary, collegkevel and graduatkevel curricula (Garfield &
Ahlgren, 1988). For collegeand graduatelevel students, statistics has become

a requisite course for a wide range of fields. The learning of statistics cultivates
studes 6 quantitative and |l ogi cal thinkin
necessary for future employment choices. College statistics courses are expected
to train students for proficiency in statistical skills. However, students face
challenges in these caas. Studies showed that many students did not obtain an
adequate understanding of basic statistics concepts in class and were unable to
solve applied problems (Garfield, 1995; Garfield & Ahlgren, 1988jucators

have employed multiple technologicailutions in teaching, such as visual aids,
simulations or animations, with hope of enhancing college student statistics
learning (Chancet al.,2007).

Chance describes how technological tools are now being designed to support
statistics learning in th®llowing ways (2000, p. 128):

1. Studentsdé active construction of k n
statistics.

2. Opportunities for students to reflect on observed phenomena.

3. The devel opment of student sbd met ac
knowledge about hieir own learning and thought processes, -self
regulation, and control.

In addition, technological tools can bring exciting curricula based orwedd
problems into the classroom; provide scaffolds and tools to enhance learning;
and give students andatehers more opportunities for feedback, reflection, and
revision (Bransforedt al.,2000).

The types of research studies that explore technology in statistics education can
be grouped into three categories:

1. Development, use and study of particular tools (e.g., the creation and use
of Fathomsoftwarei Biehler, 2003Minitoolsi Cobbet al.,1997).

2. How use of particular tools help d
Sampling SIMsoftware to developeasoning about sampling distributions
T Chance, delMas, & Garfiel@004).

3. Comparison of tools (e.g., comparingctivStats CyberStats and
MM*Stat multimedia i Alldredge & Som, 2002; Symanzik
&Vukasinovic, 2002, 2003, 2006).
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Different kinds of stafitical software programs have been developed exclusively
for helping students learn statistics. Several packages have been used by
statisticians for many years, includingPSS (http://www.spss.com),S-plus
(http://www.insightful.com), R (http://www.-project.org), SAS
(http://lwww.sas.com), aninitab (http://www.minitab.com).

We used software SPSS and tested it in class in order to see how they would
affect teaching process.

SPSS is short for Statistical Package
various kinds of researchers for complex statistical data analysis.

The SPSS software package was created for the management and statistical
analysis of social science data. It was originally launched in 1968 by SPSS Inc.,
and was later acquired by IBM R009.

Officially dubbed IBM SPSS Statistics, most users still refer to it as SPSS. As
the world standard for social science data analysis, SPSS is widely coveted due
i tos strai ght f-like eommahd langudge Ena grhpressively
thorough usemanual.

SPSS is used by market researchers, health researchers, survey companies,
government entities, education researchers, marketing organizations, data
miners, and many more for the processing and analyzing of survey data.

Most top research agemsi use SPSS to analyze survey data and mine text data
so that they can get the most out of their research projects.

SPSS software enables educators to teach effectively, helps students gain critical
analytical skills and supports more accurate and irfsilgimstitutional research
and decisiommaking.

2. ELABORATION - COURSE OF STATISTICS
WITH SPSS PROGRAM

For the Statistics coursa{roductory statisticsye chose the SPSS program as
one of the most represented in the teaching, Figure 1. Course of content included
descriptive statistics, frequency distribution, central tendency and variability,
hypothesis testing, t tests, correlation, regression and manpetric statistics
(chi-square).In the paper, the process of data entry to the database (Figure 3),
the data processing by the Descriptive method (Figure 2, Figure 3, Figure 4,
Figure 5) and the results shown in Figure 6, is shown in the next example.
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Figure 1. IBM SPSS Statistics program
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T3 IBM SPSS Statistics 23
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2.1. Descriptive statistics, frequency distribution, central tendency
and variability

~ Figure 2. Descriptive statisticéstep 1)

£ Untitled1 [DataSet0] - [BM SPSS Statistics Data Editor _ . —

File Edit View Data Transform  Analyze DirectMarketing Graphs  Utilities  Add-ons  Window  Help

=W | Reports b =N Al
B8 0 4 ™ : S AQ
f— — Descriptive Statistics " | [ Frequencies.. L=
Enstumjiahles G [] Deseriptives ..
var var Compare Means b & e ar /ar ar ar
1 General Linear Model b -
5 E Crosstabs...
Generalized Linear Models »
5 . TURF Analysis
Mixed Models }
Ratio
4 Correlate L4 Er
g R v | B-PPlots..
a B
6 Loglinear v | B e-QPiots..
=
Meural Networks b
8
> Classify »
= Dimension Reduction »
1 Scale *
12 Nonparametric Tests L
i 2
13 Forecasting
1 Survival b
15 Multiple Response }
16 Missing Value Analysis...
17 Multiple Imputation }
18 Complex Samples }
19 % Simulation...
20 Quality Control }
21 ROC Curve...
= Spatial and Temporal Modeling b

Example 1:

In the example, a part of the research, which involved a totdl06f (100)
respondents, descriptive statistics (minimum, maximum, arithmetic mean and
standard deviation) for the following variables:

Go d i- gge &f respondents, ranked data with 1, 2, 3,4, 5,6, 7, 8, 9;

B r a | -marBal status of respondents, ranked data with 1, 2, 3, 4;

Gkol s +seh&oprespondents, ranked data with 1, 2, 3, 4, 5;

BrDece- number of children, ranked data with 1, 2, 3, 4, 5.
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Figure 3. Database in SPSS

BazaPreduzetnice.sav [DataSetT]—IHM SPSS Statistics Data Editor

File Edit View Data Transform  Analyze  Direct Marketing
e )
=1 Rt |
\ |
Godiste BracniSt | SkolskaSpr BrDece

1 3 2 8 2
2 2 2 8 1
3 2 2 7 2
4 3 2 7 2
5 5 2 7 2
[ 3 2 7 2
7 3 2 6 2
8 3 2 6 2
9 3 2 7 3
10 6 2 5 1
11 4 2 & 1
12 7 3 4 1
13 4 2 7 2
14 4 3 7 2
15 4 1 7 2
16 3 2 7 2
17 3 1 7 2
18 3 1 7 2
19 3 3 7 2
20 3 2 6 2
2 3 2 3 2

Figure 4. Descriptive statistics in SPSS (step 2)
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.
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Figure 5. Descriptive statistics in SPSS (step 3)

q A 4 3

3
Ea Descriptives: Options ﬂ
[[] Sum

- Dispersion
[+ 5td. deviation [+ Minimum
[ variance [sf] Maximum
[] Range [] 5.E. mean

r Distribution
[] Kurtosis ] Skewness

r Display Order
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Alphabetic
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© Descending means

[continue ][ cancel || Hep |

Figure 6. Descriptive statistics in SPSS (output)

[i§ *Cutputl [Document] - IBM SPSS Statistics Viewer ——— rFr T r

File  Edit View Data Transform Inset Format  Analyze  DirectMarketing  Graphs  Utilities  Add-ons  Window  Help

{E:| Output GRT

FILE='D:\Desktop racunar\Maja Doktorat\BazaPreduzetnice.sav'.
DATASET NAME DataSetl WINDOW=FRCNT.
DESCRIPTIVES VARIABLES=Godi3te BraéniSt

/STATISTICS=MEAN STDDEV MIN MEX.
& & Descriptives
[E) Title

I otes = [DataSetl] D:\Desktop racunar\Maja Doktorat\BazaPreduzetnice.sav
[ Descriptive Statistics

DESCRIPTIVES VARIABLES=Godi3te BraéniSt BrDece SkolskaSpr
/STATISTICS=MERN STDDEV MIN MAX.

Descriptives
Descriptive Statistics

M Minimum | Maximum Mean Std. Deviation
Godiste 100 1 7 367 1181
Bracnist 100 1 4 2.08 598
BrDece 100 0 3 1.68 790
Skolskaspr 100 4 9 6.44 1.018
Valid N (listwise) 100
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2.2.
Example 2:

Hypothesis testing, t tests, correlation

In this example, a part of the research was presented, in which a total ef forty

eight (48) students took part in the Mathematics td$te research was

conducted on two groups of 25 students of the first year at the Faculty of the

Architecture of thdJnion UniversityfiNikola Tesld ,

Bel gr ade,

Ser bi

group had traditional lectures and the second one had multimedia lectures.
Groups were formed randomly, so the previous knowledge needed for the

lectures about limited integrals was practically thens, which was confirmed
w e-test forandepénglentesamplesi t h

by test

Resul

ts

using SPSS (version 23.0) software. The result was considered significant if the

probability p was less than 0.05. Average score in the multimedia gvasp

76.38 with standard deviation 19.13, and in traditional group, average score was

60.04 with standard deviation 16.20 (Figure 7). Statistical comparison-teish t

for two independent samples showed that multimedia group had remarkably
higher scores incomparison with the traditional group, with statistical

significance of
p < 0.05.

Figure 7. Database and-test for independent sampliesSPSS

tl" *Integrali_FGM_Test.sav [DataSet1] - IBM SPSS Statistics Data Editor

File Edit View Data Transform Analyze DirectMarketing Graphs  Utilities  Add-ons  Window  Help
== A= . | Repots » B= (4]
H = ke 3 =S8 ad o
Descriptive Statistics 3
Custom Tables 4
grupa test Compare Means b | means...
1 t 35.00 General Linear Model » [ one-sample T Test
2 t 35.00 Generalized Linear Models »
E Independent-Samples T Test...
3 t 40.00 Mixed Models >
[E3 summary Independent-Samples T Test

4 t 50.00 Correlate »

- 9] Paired-Samples T Test .
: t 55.00 Regression » -

One-Way ANOVA

6 t 55.00 Loglinear , |l aneway
i t 5000 Meural Networks 4
8 t 58.00

Classify 2
9 t 50.00

Dimension Reduction 2
10 t 50.00 scal R

cale
" t 45.00 - ,
1 ; 62.00 Monparametric Tests
»

3 ¢ 6700 Forecasting
1t gzop |  Sunival '
15 t 67.00 Multiple Response 4
16 + 5500 Missing Value Analysis.
17 t 60.00 Multiple Imputation »
18 t 60.00 Complex Samples }
19 t 65.00 | B simulation...
20 t 65.00 Quality Control »
21 t 80.00 ROC Curve...
22 t 85.00 Spatial and Temporal Modeling... 3
23 t 90.00
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Figure 8. t-test for independent sampliesSPSS (output)

# T-Test

Group Statistics
Std. Error
grupa N Mean | Std. Deviation Mean
test t 24 60.0417 1619844 3.30649
m 24 76.3750 1912615 3.90411

[DataSet1] D:\Desktop racunar\Doktorati Marina\Doktorat RG\Statistika\Integrali FGM Test.sav

Independent Samples Test
Levene's Testfor Equality of
Variances ttest for Equality of Means
95% Confidence Interval of the
Mean Std. Error Difference
F Sig t df Sig. (2-tailed) Difference Difference Lower Upper
test Equal variances

assumed 1663 204 -3183 46 003 -16.33333 511615 -26.63161 -6.03506

Equal variances not

assumed -3193 44786 003 -16.33333 511615 -26.63914 -6.02752

As part of a survey conducted on a sample of respondents at Union University
fiNikola Tesldi, we examined whether the level of education of respondents
affected their cognitive attitudes (measured by a scale from 0 to 5) through the
survey. The database wiethe application of the Spearman's rank correlation

method and the result of the correlation are shown in the following figures.

Figure 9. Spearman rank correlation method
"@ Bivariate Carrelations

in SPSS

e

& POS
&s
&R
& sC
& s
&P
&G
&R
&b BF

=

Test of Significance
@ Two-tailed © One-tailed

Carrelation Coefficients

[+ Flag significant correlations

Variables:

FK
& NIE

[ ok ][ paste || Reset |[ cancel | Heip |

Options...
Style...

Bootstrap...
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Figure 10. Spearmals rank correlation method in SPSS (output)

= Nonparametric Correlations
[DataSetl] D:\Desktop racunar‘Zakicl\Baza.sav

Correlations

K NIE
Spearman's rho K Correlation Coefficient 1.000 578
Sig. (2-tailed) . .0oo
&l 100 100
MIE Caorrelation Coefficient 578" 1.000
Sig. (2-tailed) .0oo0 .
M 100 100

** Correlation is significant at the 0.01 level (2-tailed).

In this case, p < 0.01, so we conclude that the calculated correlation is
significant, with a high degree of correlation between the variables (rho =

0.578). We conclude that the level of education of the respondents influences
their cognitive attitudes.

2.3. Research Methodology

Aim and questions of the research

Technology should be utilized in the classroom to encourage students to explore
data sets more in depth, to allow the data to tell a (possibly unexpected) story to
the student, and to consider relatemceptual issues (e.g., Erickson, 2001).

Thanks to the experiences of some previous researches and results, some of the
guestions during this research were as follows:

1. What do students think abouéchnological toolsin lecturing and
learning Statistic® Do they prefer this or traditional way and why?

2. Do students think it is easier to understand and learn the matter
individually used software SPSS?

Participants of the research

The research on students of the second year of the Faculty for Entrepfeneuria
business and management of meal estate (45 students) of the UNION
fiNi k o | aUniversty, Befjrade, Serbia was described.

Methods, Techniques and Apparatus

The students studie8tatistics courseir{troductory statistics)with the help of

SPSS eftware packagelhe material includes examples that we have dealt with
the mentioned software tool. Students could solve problems in a much faster and
more efficient way. Students were enabled to make conclusions about dependent
variables by changing indendent variables (their relationship, correlations,
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etc.).Students can modify these parameters and initial conditions to explore and
make their own conclusions.

We now have the power to have students analyze real and often messy data,
giving students detter idea of what statisticians do by having them go through

the process of collecting, analyzing and making conclusions to investigate their

own questions. Assessment can focus on giving students data sets and having
them complete a full analysis onthe o wn , which may 1incl uc
data first (e.g., Holcomb, 2004). Such exercises empower students as users of
statistics and allow them to better understand and experience the practice of
statistics (Berzvi, 2004).

After the courses werdnished all students were interviewed after the classes
and transcripts of the most characteristic opinions are also included here. In
order to get as objective results as possible, participation in the interviews was
voluntary and anonymous, and the imtewer was not a member of the teaching
staff at any of the faculties.

Students were questioned about their perception concerning the impact of SPSS
on their attitude toward statistics and quantitative research, on self confidence,
on their metecognitive skills, on how SPSS enhanced their understanding of
statistical concepts, and on what they perceived as the added value of SPSS as a
tool for "doing statistics." The impact of SPSS on attitude was measured by
judgments made on amint scale, where | dagree, | agree and | totally agree
(Figure 11)

2.4. Results

When asked whether they prefer classical or IT way of learning (lectures and
individual work), students answered the question as shown in Figure 14,
explaining it with the following reasons:

Y% Statitical course

1 I liked that by directly changing the value$ parameters we could
see changes in statistical tests

The graphs have helped me a lot in understanding certain problems

The tasks were resolved much faster and easier with the help of the
SPSS software package

T
T
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Figure11.St udent sé answers to the question:
and learning Statistics
/ ™
B Individual
work; | totally
agree 20

B |ecturesl
totally agree

B [ndividual ™
work; | work; | ag

disBghesty res '

B Lecturesl
disa

m Lectures mIndividual work

CONCLUSION

Technology enables visualization of statistical concepts and processes (Biehler,
1993), demonstration ofomplex abstract ideas and provision of multiple

examples in seconds. Students are bett
ideas, and teachers are better able to present them to students. Such tools give
students and teachers much more flexibilitate k fAwhat i f o0 questi

Many research works in different scientific fields, including mathematics and
statistics have proven IT makes learning process much easier.

Integrating technology in the classroom has great potential to enhance teaching
and learing, turning that potential into a reality can be a complex and
multifaceted task. Some of the key factors for successfully integrating
technology in the classroom are wedfined educational visions, curriculum
design, and teacher preparation and sugpdeiman, 2004).

It is very important to try to find ways to access and utilize appropriate
technology to help students learn statistics. The GAISE College Report (Franklin
et al., 2000; Franklin &Garfield, 2006) lists some issues to consider when
selecting technological tools to use in helping students learn statistics:

A Ease of data entry, ability to import
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apabilities

hical, dneé numeeicalmnalgses a, gr
or particular audie
to students, portab

A Il nteracti
A Dynamic |
A Ease of u
A Avail abil

ve ¢
i nki
se f
ity il
The information provided by the students concerning the impact of the statistical
software package should be treated carefully, because (1)aseft@nnot be
isolated from curricular materials; (2) student characteristics could clarify why
some benefit and others do not; and (3) the questionnaire used here needs to be
refined and opeended items that probe for how and why explanations should

be alded. Tentative conclusions are that the software has a positive effect on
understanding and doing statistics. It seems to support the component mental
activities of statistical thinking. The results concerning the idea that the software
enhances intrinsienotivation were not encouraging. Working with their own
data helps the students, but their self confidence was not enhanced and their
attitude toward quantitative research was not influenced in a positive way.

We believe that no one tool can do it aldathat there are many good tools
available to use, many of which are free. Therefore, rather than thinking about
one technological tool for students to use, we encourage teachers to think about
what sets of tools will help student best learn statistiesath unit of the course.
What is used to graphically explore data in one unit may not be the best to
illustrate sampling in another.

During ourresearch teachers emphasized tieahnological toolshave made

students work easier and have proved to be motivating for them. As shown in

Figure 11, a great number of them insisted tieahnological toolsenabled

easier understanding, |l earning and i mp
remark, and consequnt | y one of this resear chos
technological toolss an important aspect of teaching and learning process.
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Abstract: Environmental degradation is a process that takes place
from the formation of life on Earth to this day. Asbestos, which was
already known in prehistoric times (1800 BC), is a material which
never burns, rots nor caomdes. It insulate from cold and noise, it
possesses both high elasticity and tensile strength. Asbestos
materials are virtually indestructible. Because of its' excellent
characteristics, the mineral asbestos has been used in countless
ways in technologiesf every kind. As a rule, a distinction is drawn
between weakly bound asbestos products and strongly bound
asbestos products. Asbestos surveys are required under the duty to
manage and the current Construction Design and Management
(CDM) Regulations. Wherghere is a reasonable expectation that
asbestos would be, present and could present a risk to workers
surveys must be completed. Area of asbestos analytical work that
has been too long ignored, growing dramatically. Asbestos
contamination soil and assotgd material Republic Serbia must be
read to gain any proper understanding of the subject. Regulations,
Identification and Quantification of Asbestos in Soils and
associated material Republic Serbia will be presented in this paper.

Keywords: Sustainable Deslopment Environmeni Asbestos in
soil, Asbestos surveys required.
JEL: Q5, Q56

1. INTRODUCTION

Asbestos is the generic commercial designation for a group of naturally
occurring mineral silicate fibres of the serpentine and amphibole series. These

include the serpentine miner al chrysoti
t he five amphibol e mi ner al s: actinol i
asbestosd), ant hophyllite, crocidolite

tremolite (ARC, 1973 USGS, 200}

So, the term asbestos refers to a group of fiborous min@ratde 1),found in
nature that have been usée@cause of their high resistance, low thermal
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conductivity, resistance to chemical substances. Such a combination of
properties was not found in any other material, which is why asbestos quickly
conquered the world and gained various uses.

uvable 3. Nonfibrous and fibrous type of minerals

Non-fibrous type of minerals Fibrous type of minerals
Lizardite, Antigorite Chrysotile asbestos
Riebeckite Crocidolite asbestos
Grunerite Amosite asbestos
Anthophyllite Anthophyllite asbestos
Actinolite Actinolite asbestos
Tremolite Tremolite asbestos

Source:Robertset al. (1974)

While some types of asbestos may be more hazardous than others, all are
dangerous. Leading health agencies, including the U.S. Department of Health
and Human Services, the EPA and the International Agency for Research on
Cancer, classify all types of ashesas cancerausing substances.

All the identified forms of asbestos can cause asbestosis, malignant
mesothelioma, lung cancer, ovarian cancer, laryngeal cancer and other serious
diseases.

Some agencies, such as the Health Protection Agency in the tldfm
amphibole varieties of asbestos are the most dangerous forms. The EPA has
abandoned projects aiming to identify which asbestos fiber types are the most
toxic, because the overall regulation of asbestos and asbest form minerals is a
more pressingnority.

Serpentine asbestos has curly fibers made up of sheets of crystals. The single

type of asbestos from the serpentine family, chrysotile, has historically
accounted for more than 95 percent of all asbestos used around the world. As a
result of asbstosindustry lobbying, some countries that have banned other
types of asbestos stildl permit the HfAcon

Amphibole asbestos has needle@ped fibers. Studies suggest it takes much less
exposure to amphibole asbestos to cause cancer, compared to serpentine
asbestos. Amosite and crocidolite are the most commercially valuable types of
amphibole asbestos, whilathophyllite, tremolite and actinolite are considered
noncommercial forms.
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2. ASBESTOSCONTAINING MANUFACTURED
PRODUCTS

2.1 Chrysotile asbestos

Chrysotil e, commonly referred to as
majority of the myriadasbestogontaining products manufacturédable 2).
The United States and Canada were once major producers of the toxic mineral.

vable 2. Chrysotile asbestesontaining products
Chrysotile asbestoscontaining products

Adhesives Brake pads Cement Drywall Fireproofing
askets Insulation Roofing Vinyl tiles

SourceNMu inil et al. (2007)

Workers inhigh-risk occupations for asbestos exposure tend to handle asbestos
in high concentrations on a regular basis:
A Asbestos miners

Asbestosplant workers
Boiler workers
Construction workers
Firefighters

Industrial workers
Insulators

Factory workers

Powerplantworkers

To o o To To Do Do o P>

Shipyard workers

T

Textile-mill workers

Notably, construction jobs are a major source of asbestos exposure in the U.S.,
with demolition crews and home renovators being among the most at risk of
exposure.

Approximately 25 percent of people who di¢ @sbestosis worked in the

construction industry, according to the National Institute for Occupational Safety
and Health.
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3. REMOVING ASBESTOS-CONTAMINATED SOIL

Asbestoc ont ami nat ed so0i201(4L,j,exbipgDididr &t KF st i
et al, 2013)is comprised of nomttached pieces of asbestos cement products

and other material containing asbestos uncovered in soil during other work
activities.

Contamination can be detected during building and road construction and
excavation, waste dispdsdamage following a severe weather event such as a
hail storm, weathering over time or when asbestos is poorly handled or damaged
during removal.

A risk assessment by an independent competent person should determine the
most appropriate control measueesl remediation strategies.

Asbestoscontaminated soil (Figure 1) is also subject to requirements of other
regulatory agencies such as the EPA and local authorities.

Removal of asbestos from contaminated soil will require a specialist asbestos
contracto for any friable asbestos to be removed for all asbestos removal
requiring a specialist asbestos contractor, an air monitoring program must be
implemented by an independent analyst to ensure that the control measures do
not release airborne asbestos fibre
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When all visible asbestos has been removed and the air monitoring program
indicates that the level of respirable asbestos fibres does not exceed 001 f/cm
(10% of the exposure limit value), the independent analyst must complete the
clearance certificate.

All asbestos and any contaminated soil removed must be disposed of as asbestos
waste. Immediate action If the soil is suspected to contain asbestogrsba p

who manages or controls the workplace must assume that the soil contains
asbestos and cease work immediately.

A competent person should take samples of the material for analysis to confirm
or refute that assumption.

If confirmed, the person whaanagesNi | &tSit anoj evi i Gi mgil

Mi | e& @dni | , or 2dhtiold the workplace must ensure that control
measures are implemented to minimize the release of airborne asbestos.
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The control measures include:
A Preparation of an asbestos managermksm for the site,

A Setting the boundaries of the contamination as determined by an
competent person,

A Ensuring that there is minimal disturbance of the contaminated soil until
the asbestos management procedures have been implemented,

™

Isolating andsecuring the removal work site using signs and barriers,

A Controlling dust with dust suppression techniques (such as water and
wetting agents),

A Providing PPE based on the level of contamination and the control
measures implemented,

A Sampling and/or air mdtoring,

A Providing education and training for workers about hazards and safe
work practices to minimize airborne dust exposure, and

A Implementing decontamination procedures for the workers and the
equipment.

4. ENVIRONMENT AND SUSTAINABLE
DEVELOPMENT

The most acceptable definition of sustainable development is the definition of
the UN Commission chaired by former Norwegian Prime Minister Gro Harlem

Brundtland, which is "a development that meets the present needs of generations
while not denying the need$ foiture generations" (WCED, 1987).

Sustainability is a concept linked to productivity and the environment, which
aims to increase living standards and is considered right at the level of use of
natural resources (Ciegis al, 2009).

In general, it likks the goals of economic development, quality of life and social
equality to the population (Rogegt al, 2007), in other words, it represents
"triple the value" (GRI, 2006).

Sustainable development supports the principles of sustainable development
based on sustainability indicators that create the environment for its creation,
namely( Mi I et i |, 2017):

1. Economic;

2. Environmental;

3. Sociological;and
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4. Cultural sustainability.

1. From an economic point of view, sustainable development seeks new
answers to thechallenges of global business in achieving competitive
advantage through more efficient use of resources and increased business
productivity. The economic aspect requires constant changes in techno
technological development that produce favorable resoltscreation and
employment, diversification and market penetration, innovation and
entrepreneurship development, wages as an existential basis, new
investments, economic growth and development.

2. The environmental aspect brings to the sustainable devehbmreat care in
the area of ecosystem integrity and care. This is, in fact, environmental
protection, which means that a sustainable business can run smoothly, with
constant awareness of its conservation.
Sustainable development through this dimensionuiles the care of
preserving the quality of water, air and soil, preserving wildlife and
preserving human health, which is also a condition for sustainable business

3. The social dimension of sustainability, viewed through the social dimension
of sustainatd development, indicates that development cannot be sustainable
if it is not fair and does not meet the needs of the majority of the
population.Creating productive employment for people, health care available
to all, education, constant fight against poyerapid and constant change in
consumer habits and needs leads to sustainable business.

4. Cultural sustainability is reflected in the understanding of the intercultural
difference of global, international business.This dimension is very important
for susainable development and implies an optimal model of organizational
culture adapted to national culture.

Hofstede (Hofstede, 1997) explains the term culture as "the collective

programming of a mind that defines one team from another or a group of

people fom another."Intercultural analyzes are important to show what one

culture allows for one people and cannot be acceptable to another people
(Hofstede, 1980).
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Figure 2. The Global Sustainable Development Framework for knowledge
based transformation®wards sustainable development

o
i il

NATURE PEQPLE NATURE

-
-
.
-

Sourcelndependent Group of Scientists appointed by the Secr&mgral,
Global Sustainable Development Report 2019: The Future isiN&wience for
Achieving Sustainable Development, (United Nations, New York, 2018)et)

Nations publication issued by the Department of Economic and Social Affairs
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Progress in human watbleing is closely connected to the state of the natural
environment, and vice versa (Figure 2).

As those social and environmental targetsraractably linked, it is not possible

to carry out one intervention without influencing another (Independent Group of
Scientists appointed by the Secret@gneral, Global Sustainable and
Development Report 2019).

In principle, all sustainability goalsrdndicators (economic, environmental,
sociological andtultural) are linked and cannot function separately.

In sustainable development, there are principles that apply to, (Daly, 1990):

A P o | -danbtipalute the environment before innovating-sgstems;
A Co n s udomadt waste renewable resources before renewing them and
A Do n ot-remewable resourcesbefore increasing renewable ones.

Literary research to date has shown that a number of papers that focus on both
sustainability andts connection to similar, related topics:

1. Faberet al (Faberet. al, 2005), examines the principle of sustainability
with a particular focus on whether sustainability is inherently
sustainable.

2. Glavic & Lukman (Glavic & Lukman, 2007) evaluate different
explanations of the concept of sustainability.

3. Shrivastava and Berger (Shrivastava and Berger, 2010) focus on the
future sustainability trajectory.

4. Guest (Guest, 2010), looks at the aforementioned economic
sustainability, also taking into account climatange.

5. Vos (2007), concludes that the definition of sustainability should have
common elements relating to the economic, environmental and social
aspects of markets and society.

6. HBgevol d and Svensson (HBRBgevol d &
business sustaability must be viewed as a continuous process.

7. Mi | eet ialli (2016), provide an assessment of the sustainable
operations of mining companies.

8. A relatively recent study by Svensson and Wagner (Svensson &
Wagner, 2012), provides a broad definition ofibess sustainability as
an organization's effort to manage the impacts of life on earth and the
ecosystem as well as the business network.

370



This definition places emphasis on environmental, social and economic
considerations in the context of sustainablacfices in the market and in
society.

These three elements should be balanced so that they have a positive impact
on each other (Figure 3).

Figure 3. Sustainable development scheme

Equitable

Sourcehttp://macaulay.cuny.edu/eportfolios/akurry/files/2011/12/SDsphere
s.jpg
Sustainable development is a process where there is a harmonization between

the exploitation of resources, the proper channeling of investments, the
orientation of institutional chaegand technological development in order to
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improve the potential for meeting human needs both in the present and in the
future (UNCED, 1992).

Sustainable development is based on knowing how and how to manage
sustainable development goals.

In Serbia like in the other European countries the use of asbestos has been
banned in consumer products (and most industrial applications).

When asbestos containing material or products become waste, this waste is
defined as hazardous waste (accordinghto Serbian Rulebook on Categories,
Testing and Classification of Waste [PDF], Official Gazette of RS no 56/10).

Such materials have to be handed over to a licensed waste collector or disposer
only.

Authorized companies to handle and treat asbestosiminigtavaste are listed in
a register on the website of the Serbian Environmental Protection Agency
(SEPA, http://www.sepa.gov.rs).

Removal of fixed asbestos products (e.g. insulation with spray asbestos, asbestos
containing flooring) and asbestos cemertddpicts (e.g. facades, roofing, pipes,
etc.) shall be done only by authorized professionals complying with the
Regulation about preventive measures for safe and healthy work when exposed
to asbestos (Official Gazette of RS no 108/15).

5. ANALYSIS OF SUSPECT ACMS USING
POLARISED LIGHT MICROSCOPY (PLM)

Analysis of bulk samples should be carried out in accordance with Appendix 2

of the HSE (UK) technical guidance document HSG 248. Asbestos: The
anal ystsé guide for sampl i nbeanapticadl ysi s
method involves initial examination by eye of a suspect material, followed by
detailed examination under a low power stereo microscope.

Fibres observed in the course of these examinations are categorised tentatively
on the basis of morphay and certain physical properties.

Each fibre type recognised is mounted in a suitable refractive index (RI) liquid.
The fibres are then positively identified as one of the six regulated fibres on the
basis of their detailed optical properties usingagekd light microscopy (PLM).

Analytical bodies should have-iouse documented procedures which conform

to a recognised quality assurance system such as the international standard ISO
17025: General requirements for the competence of testing andatialibr
laboratories.

372



Quality assurance (QA) is critical to ensure that results are both accurate and
reproducible.

The following are some of the key requirements of an effective QA programme
for bulk analysis is routine QA checks to assess the qualigsafts produced.

On the basis of the test resylisd comaration witkhe legislation in the field of

soil testing Recommendation of European regulatioargd Document titled
Guidelines for the Assessment, Remediation and Management of Asbestos
Contaminated Sites in Western Australia (2008pntentrations ofACM
Chrysotile ashestosare above of MAC value in testing samp(Btragari,
Korl al e, , abfollavg abhut @0&o0)w/w /0.01 % w/w i.e. 20 times

Also, concentrations oACM Chrysotile asbestosare above of remediation
values (RV), as follows abaut:20 % w/w /0.05 % w/w i.e. 4 times

CONCLUSION

Asbestos is an inert inorganic material. The risksisociated with the generation
(and inhalation/ingestion) of fibers.

Thus the improper removal of asbestos (releasing free fibers) may cause more
harm than the past use of the material. Different types of asbestos containing
material request different paution in removal and handling of the waste.

1. Removal of movable asbestos containing items.
Asbestos containing movable items (e.g. cardboard like heat shields,
electric lines with asbestos insulation, electric fan with asbestos
insulation, etc.) shouldebpacked in a double layer plastic pack, marked
as asbestos waste, and handed over to an authorized disposer. Any dust
shall be removed using wet whipping material. This material is to be
packed as asbestos waste after use (note: The use of a household
vaauum cleaner will result in airborne fibers and should be avoided
therefore).

2. Removal of strong bound asbestos/asbestos cement (content of asbestos
10% to 20%, density 1,4 or higher).

a) Movable items (e.g. flowerpots): handlingee point 1.

b) Fixed asbes® cement items, e.g. facades, roofing, pipes etc.. Such
asbestos cement should be removed only by authorized professionals,
applying the necessary precautionary measures. Before the removal of
asbestos cement any dust shall be removed with an industialina
cleaner (filter class H13, approved for asbestos) to avoid a spreading of
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already released fibers. Then the asbestos cement shall be removed
avoiding breaking of the item or other mechanical stress and packed
directly in a bigbag marked with the apmoriate label. Operators shall

use personal protective equipment (single use protective clothing, filter
mask FFP3). After removal the site should be cleaned again with an
appropriate industrial vacuum cleaner. Used protective equipment shall
be packed andisposed as asbestos waste.

3. Removal of weak bound asbestos.
Weak bound asbestos (spray asbestos, asbestos containing flooring, etc.)
poses the highest risk of contamination with fibers. Removal shall be
done only by authorized professionals using spexjaipment to avoid
a contamination with fibers.

The working area has to be encapsulated with atjigtenclosure (keeping of
sub atmospheric pressure and adequate filtering of the exhaust air with a filter
class H13).

Work shall be performed with ageate protective equipment (single use
protective clothing, mechanical supported mask respirator with H13 filter).

The asbestos shall be immobilized in the working area (e.g. by mixing with
cement).

After removal of the asbestos the working area has tieamed and the residual

fiber concentration in the air shall be measured.

The fiber concentration shall not eXCcee
cleaning shall be performed).
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Abstract: The concepts of sustainable development based on green
economy and circular economy has become a topical and important
issue in global environmental management in recent years.
However, in the regional policies of the Western Balkan countries,
specificindicators are not sufficiently defined to be compatible with
existing measurements in the EU. An approach supported by a
green economy is production systems that provide natural resources
from overexploitation. In order to meet the green economy's
assumptias, modern and innovative technologies that enable the
renewal of natural resources need to be developed. At the same
time, it is necessary to provide reliable systems for defining and
measuring ecinnovation. Therefore, a unique methodology should
be putin place to compare the level transition to green economy
andcircular economy systems. As the focus in the European Union
(EV) is on the regions, measuring the level pplacation of the
green economy anaircular economy principles through eco
innovation is particularly important at regional levels in the
candidate countries. This paper presents proposals for indicators of
ecoinnovation, based on egonovation factors, which were
created for EU needs.

Keywords: green economy circular economy,ecoinnovation,
sustainable development, green entrepreneurship, regional policies.
JEL: 031, Q01, Q55, Q56

1. INTRODUCTION

Sustainable development is essentially about improving quality of life in a way
that can be sustained, economically and environmentallgr the long term
supported by the institutional structure of the country. For this reason,
sustainable development addresses four major dimensions: social, economic,
environmental and institutional. The indicators are divided into three
dimensions: saal, economic and environmental; institutional questions are
largely considered to be responses and not readily quantified as indicators.
Although a sound institutional structure is essential for an efficient and reliable
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energy system, indicators to raftethis institutional dimension are still being
developed and may be incorporated into the EISD (Energy Indicators for
Sustainable Development) at a later stage. Availability of energy has a direct
impact on poverty, employment opportunities, educationmadgaphic
transition, indoor pollution and health, and has genderd ageelated
implications. In rich countries, energy for lighting, heating and cooking is
available at the flip of a switch. The energy is clean, safe, reliable and
affordable. Until reently, sustainable development was perceived as an
essentially environmental issue, concerning the integration of environmental
concerns into economic decistamaking (Duraret al, 2013).

UNEP defines a green economy as -one th
being and social equity, while significantly reducing environmental risks and
ecol ogical scarcitiesbo (UNEP, 2010) .
economy is lowcarbon, resourcefficient, and socially inclusive. In a green
economy, growth in income and employment are driven by public and private
investments that reduce carbon emissions and pollution, enhance energy and
resource efficiency, and prevent the loss of biodiversityemodystem services.

The Ecelnnovation Scoreboard (E48) and the Ecdénnovation Indexllustrate
ecoinnovation performance across the EU Member States. They aim at
capturing the different aspects of @ooovation by applying 16 indicators
grouped intofive dimensions: ecinnovation inputs, ecnnovation activities,
ecainnovation outputs, resource efficiency and samionomic outcomes. The
EcoInnovation Index shows how well individual Member States perform in
different dimensions of eeimnovationcompared to the EU average and presents
their strengths and weaknesses. The-IBBcand the Ecénnovation Index
complements other measurement approaches of innovativeness of EU countries
and aims to promote a holistic view on economic, environmental agidl so
performance Https://ec.europa.eu/environment/ecoap/indicators/indéx_en
There are various bibliometric analysis of disparate interpretations and
applications of sustainabiit- Circular economy and Green economy aimed to
clarify thewide variation in underlying assumptions, overall aims and objective,
specific focus, level of detail in policy guidance and operationalization of
sustai nabi ltialt 3017). Dh& Aimm afftisopaper is to underline the
significance of indicators for measuring dooovation, based on eg¢onovation
factors, as an reality reflection of economic benefits.
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2. MISUNDERSTANDINGS AND BENEFITS OF
ECO-INNOVATIVE APPROACH

The use ofenewable energy generates a wide range of economic benefits. Job
creation is an important attribute of a healthy economy and a significant part of
economic development activities. When there are more people working, the
utility exceeds the income of thé working positions. Additional benefits occur
when earned money and part of their income have been invested in local
economies, creating an effect called spifhbenefit, known as the multiplier
effect. This increased spending, also, results in econawctigity (jobs and
income) in other sectors, such as retail, restaurants, and providing quality leisure
and entertainment area. Renewable energy systems have the ability to create
more jobs per unit of cash invested projects based on conventional energy
systems. The number of jobs also depends on how the stages of production take
place in the observed region (Duran, 2011).

Given the complexity and globalism of modern business, and taking into account
a number of problems and disagreements in terms oélgltdnds and priorities

for development, sustainable energy management cannot be defined through a
series of stringent actions to be undertaken, but modern science and practice
show that the activity in the field of strategic and operational management, a
improving quality, and socially responsible behaviour in general, became
imperative when it comes to the realization of the concept of sustainable energy
development in practicé5(o | uetyal, 8012)

2.1. Potential misunderstanings irconceptualisation of green
economy and circural economy

According to Kirchherret al (2017), the circular economy concept is of great
interest to both scholars and practitioners because it is viewed as an
operationalization for businesses to implement rtheehdiscussed concept of
sustainable development (Ghisellgtial, 2016; Murrayet al, 2017). The latter
concept has been called too vague to be implementable and has thus started to
lose momentum (van den Braneé al, 2011; Peltonen, 2017, p.2 fiwith

Naud® (2011, p.352) even calling it

i mpl ement able realityo and Engel man (20
an age of 6sustainababbl ed, a cacophor
6sustai nabl eto nehme angthing frameemvirgnidentally better to

cool o. Notable concepts also supposed t

for businesses are the green economy and green growth concepts (UNEP, 2011,
OECD, 2016), whereas the CE concept is argued tdéhbeone with most
traction these days (Ellen MacArthur Foundation, 2014; EY, 2015).

,,Green economy (in its various forms) has been proposed as a means for
catalysing renewed national policy development and international cooperation
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and support for sudtaable development. The concept has received significant
international attention over the past few years as a tool to address the 2008
financial crisis as well as one of two themes for the 2012 UN Conference on
Sustainabl e Dev@NREBAZIWIP.5] Ri o+20) 606

An economy Ain which materi al fl ows are
designed to renter the biosphere, or materials designed to circulate without
entering the biosphereia is the <circul a
economy $ economy in which reuse and technical recycling are key strategies.

Wh a t aims a ~circular economy is elimir
2019).

We note that this abundance of circular economy conceptualizations, this
6circul ar e c ontaenyn seboasbchalleage for scholars vtorking

on this topic. Kmwledge accumulation regarding the CE is difficult if scholar A
conceptualizesthé havw 6 o f CE as recycling, whi l
Oheawdé as reducing, rrevidesan tlugtratvenekamplee c y c | i
If scholars are not aware of their conceptually different understanding of CE,
knowledge accumulation attempts may lead to misleading results. Btaain

(2010, p. 38) has found thaibnfognsdeial curr e
entrepreneur shi p] serves as Amisstuaafri er t
great topicality and media interest that characterizes this period and exerts a
strong i mpact on our l'ife and on the
sustainallity and the Green Economyhe themes of the Green Economy and

of the Circular Economy, in fact, are increasingly recurring and the European
Directive of 2014 deems the Green Economy and the Circular Economy as a
governance model able to grant a sustdmarowth for the European Union

and the entreworldl he Gr een Economy, in particul
of economic activities connected with the production, distribution and
consumption of goods and services that results in a better humaningeiibe

the long term, to avoid exposing the future generations to significant
environment al ri sks and to the ecol ogi
represents fa devel opment strategy tha
without increasing the coamption of resources and reducing the impact on the

envi r on mbttp:#www.wiretechworld.com/greeeconomyandcircular
economytargetsandprospectg. On 4 March 2019, the European Commission

adopted a comprehensive report on the implementation of the Circular Economy
Action Plan. The report presents the main achievements under the Action Plan

and sketches out future challenges to shaping our econatngaing the way

towards a climat@eutral, circular economy where pressure on natural and
freshwater resources as well as ecosystems is  minimized
(https://ec.europa.eu/environment/circed@onomy).

381


http://www.wiretechworld.com/green-economy-and-circular-economy-targets-and-prospects/
http://www.wiretechworld.com/green-economy-and-circular-economy-targets-and-prospects/
https://ec.europa.eu/environment/circular-economy/

2.2 Circular economy indicators

The basic concept of a circular economy depicts a production and consumption
system that relies on the recycling;use, repair, remanufacturing, sharing of
products, changing the consumption patterns and Ioesiness models and
systemsThere is no indicator that can be a single measurement for the Circular
Economy. However a number of existing indicators can help to measure
performance in several areas that directly or indirectly contribute to the Circular
Economy development. They can be grouped into the following groups
(https://ec.europa.eu/environment/ecoap/indicators/ciredanomy

indicators_eh

1. Sustainable resource managementhis set of indicators examines the
performance of the EU Member States in transforming their economies toward
circularity by bwering resource demands, thereby increasing resource security
and lowering pressures on the environment domestically and abroad.

2. Societal behaviowr This set of indicators reflect citizen awareness,
engagement and participation in the circular economy. Citizen engagement,
behaviour change and social norms are integral to the success of a circular
economy transition. This means that people participate in new fofms
consumption (e.g. sharing, prodisetrvice systems, willingness to pay more for
durability), reuse (requiring changed mindsets regarding repair and
refurbishment), and disposal (separating waste streams and bringing ""waste™ to
remanufacturing/recyaig/sorting sites).

3. Business operationsThis set of indicators depicts egmovation activities
toward changing and adapting business models according to tiegplas of a
circular economy. Businesses are the engine behind the circular economy
transition. They foster circularity across the-ifgcle of material use, beginning

with how and what materials are sourced (quality, environmental and health
standards).The design stage is particularly crucial to enablingige / re
manufacturing / recycling and raising the durability of goods for keeping within
the economy longer. Remanufacturing and recycling are key business operations
critical to scaling up the ciutar economy.

2.3. Measuring framework for eceinnovations

Indicators for issue identification are instruments that help decision makers
identify and priorities problems that might undermine the path towards
sustainable development. Four steps are proposdbe use of indicators in the
issue identification phase, namely (https://wwwpage.org/files/public/content
page/unep_indicators_ge_for_web.pdf):

1. Identify potentially worrying trends;

2. Assess the issue and its relation to the natural environment;

3. Analyze more fully the underlying causes of the issue of concern;

4. Analyze more fully how the issue impacts society, the economy and the
environment.
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The combination of different indators for the analysis of simultaneous
environmental, social and economic trends is essential to identify potential
issues (present and/or upcoming), and clearly determine their causes and effects
within and across sectors.

The Ecelnnovation Scoreboar(EcoIS) and the Ecdnnovation Index illustrate
ecainnovation performance across the EU Member States. They aim at
capturing the different aspects of dooovation by applying 16 indicators
grouped into five dimensions (https://www.eomovation.eu/indx.php/ece
innovationindex):

ecainnovation inputs
ecainnovation activities
ecainnovation outputs
resource efficiency
sociceconomic outcomes

=4 =4 -4 —a -9

The Ecelnnovation Index shows how well individual Member States perform in
different dimensions of eemnovaion compared to the EU average and presents
their strengths and weaknesses. The-IBBc@and the Ecénnovation Index
complements other measurement approaches of innovativeness of EU countries
and aims to promote a holistic view on economic, environmemigl sacial
performance. In Table 1 we present all contemporary dimensions, thematic areas
and indicators which are composing the fwaovation Index, according to
Ecolnnovation Scoreboard (Ed8).

Table 1.EcoISthematic areas and indicators

ECO- Ecoinnovation inputs comprise investments (financi
INNOVATION INPUTS or human resources) aiming to trigger @aoovation
activities.

The indicators in the EcolS include:

- Governments environmental and energy R&D
appropriations and outlays (% oD®)

- Total R&D personnel and researchers (% of total
employment)

- Total value of green early stage investments
(USD/capita)

ECO- The indicators in the Eco-IS include:
INNOVATION ACTIVITIES

- Firms declaring to have implemented innovation
Ecoinnovation activities activities aiming at a reduction of material input per
includes indicators to monitor unit output (% of total firms)
the scope and scale of eco - Firms declaring to have implemented innovation
innovation activities activities aiming at a reduction of energy input peit
undertaken by companies. Tt output (% of total firms)
component focuses on efforts - ISO 14001 registered organisations (per min
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and activities rather than on  population)
actual results of innovation
activity.

ECO- The indicators in the EcelS include:
INNOVATION OUTPUTS
- Ecoiinnovation related patents (per min population

Ecoinnovation outputs - Ecoiinnovation related academic publications (per
describe the immediate resuli min population)
of ecoinnovation activities. - Eco-innovation related media coverage (per numbe

Indicators in this component of electronic media)
are used to monitor the exten

to which knowledge outputs

generated by businesses and

researchers relate to eco

innovation.

ECO- The indicators in the EcclS include:

INNOVATION SOCIO

ECONOMIC OUTCOMES - Exports of products from edadustries (% of total
exports)

Socioeconomic outcomes of - Employment in ecandustries and circulaaconomy

ecoinnovation depict wider (% of total employment across all companies)

effects of ecdnnovation - Revenue in ecindustries and circular economy (%

activities for society and the  of total revenue across all companies)

economy. This includes

changs in employment,

turnover or exports that can b

related to broadly understood

ecoinnovation activities.

ECO- The indicators in the EcolS include:
INNOVATION RESOURCE
EFFICIENCY OUTCOMES - Material productivity (GDP/Domestic Material

Consumption)
Resource efficiency outcome: - Water productivity (GDP/Water Footprint)
relate to wider effects afco - Energy productivity (GDP/gross inland energy
innovation on improved consumption)
resource productivity. Eco - GHG emissions intensity (CO2e/GDP)

innovation can have a twofolc
positive impact on resource
efficiency: it can increase the
generated economic value,
while at the same time
decrease pressures on the
natural environment.

Sourcehttps://ec.europa.eu/environment/ecoap/indicators/index_en
For example, environmental taxes areeaonomidnstrument that entirely

supports the principles of sustainable developgnaaad hasmpacton balanced
improvement of all its four pillareeconomicgecological, social, and
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institutional). Environmental taxes provide a flexible and -effsictive means

for reinforcing the pollutepays principle and for reaching environmentaliqy
objectives. Enforcement of environmental taxes (and penalties) simultaneously
generates multiple valuést stimulates ecologically acceptable production,
generates budget revenue, and stimulates socially responsible be@awibr ¢ § i n
et al, 2013).

2.4. Measuring the Eceinnovation index in EU

As we presented in previous chapter, The -Boomvation index in EU,
according to Eurostat and Etmovation Observatory, is based on 46b
indicators from eight contributors in five thematic areasrignovation inputs,
ecainnovation activities, ectmnovation outputs, resource efficiency outcomes
and socieeconomic outcomes. The overall score of an EU Member State is
calculated by theinweighted mean of the 16 sinalicators. It shows how well
individual Member States perform in etmovation compared to the EU
average, which is equated with 100 (index EU=100). The index complements
other measurement approaches of innovativeness ofdtdtries and aims to
promote a holistic view on economic, environmental and social performance
(https://ec.europa.eu/eurostat/web/produaietasets/product?code=t2020_rt200).

Table 2.Eco-innovation index, EU, 2012018

Country/Year 2010 2011 2012 2013 2014 2015 2016 2017 2018

European Union 100 100 100 100 100 100 100 100 100

EU (28 countries)

Belgium 109 114 112 98 90 90 82 83 83
Bulgaria 31 43 55 20 31 29 29 38 50
Czechia 74 84 81 66 84 87 80 82 100
Denmark 149 140 135 129 131 131 129 120 115
Germany 134 126 127 138 135 132 135 139 137
Estonia 49 62 63 56 58 59 65 62 81
Ireland 100 116 102 96 98 94 95 99 94
Greece 43 56 69 61 65 66 78 77 83
Spain 105 134 125 120 111 109 99 112 105
France 109 108 100 113 112 113 106 99 112
Croatia : : : 53 91 61 80 75 88
Italy 105 91 98 97 100 104 110 113 112
Cyprus 62 66 65 33 44 43 56 45 45
Latvia 51 72 65 43 65 65 86 73 82
Lithuania 47 50 49 63 66 66 82 82 89
Luxembourg 112 120 110 114 139 125 140 139 138
Hungary 69 76 70 58 74 73 61 63 73
Malta 67 79 76 68 50 59 65 86 59
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Netherlands 117 112 109 96 98 100 92 88 92

Austria 127 118 116 107 103 105 109 113 119
Poland 40 38 41 30 53 44 56 59 59
Portugal 71 88 88 81 92 92 96 105 101
Romania 48 58 71 55 68 71 67 65 66
Slovenia 87 99 105 71 93 93 102 117 107
Slovakia 43 49 50 42 61 61 79 74 68
Finland 139 143 136 133 129 131 133 141 121
Sweden 143 130 128 140 121 121 128 144 132
United Kingdom 116 103 106 130 104 113 113 105 110
Iceland
Norway
Switzerland

Source:
https://ec.europa.eu/eurostat/tgm/table.do?tab=table&plugilanttiage=en&p
code=t2020 rt200

The relevant target in the Roadmap to a Resource Efficient Europe is for an
increase in the funding for research that contributes to the environmental
knowl edge base. Such i ncreases wi ||
posiioning according to the index. This indicator is published by the- Eco
Innovation Observatory.

Table 2 lists all Ecennovation values for 28 EU countries for period 2010
2018. We can notice that Luxembourg, Germany and Scandinavian countries has
the hidhest levels of Ectnnovation Index in EU.

Visual representation of the map of EU showing the measurements for all
countries in 2018., we can see in the Image 1.
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Image 1.Map Eceinnovation index, 2018.

=

45t0 68 6
68 to 88 6
88 to 105 6
105to 119 6
119 to 138 4
Data not available 3

Sourcehttps://ec.europa.eu/eurostat/tgm/mapToolClosed.do?tab=map&ini
t=1&plugin=1&language=en&pcode=t2020_rt200&toolbox=types

Graphical view for EU countries for 2018., is shown in Figure 1.
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Figure 1. Ecoinnovation index, 2018.
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As it could be seen, in the Union, Etheaders were Luxembourg, Germany,
Sweden, Finland, Austria and Denmark, while @z&epublic is on the EU
averrage, for the year of 2018. The lowEst-innovation indexn EU in 2018.
had Cyprus.
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3. APPLICATION OF GREEN ECONOMY
PRINCIPLES IN POST-TRANSITIONAL
COUNTRIES

No progress has been made either in the field of air proteeiosronmental
protection, noise protection, chemicals and genetically modified organisms.
Emphasis is placed on the problem of waste management and lack of adopted
legislation, as well as waste management plans at national and local level. The
situation in the management of water protection was rated unsatisfactory,
primarily because of shared responsibilities between ministries and their weak
mutual cooperation. Certain progress has been noted in the field of industrial
pollution control and risk managentefdecision rules, registry systems and
better cooperation with the European Agency for the Environment). On the other
hand, recorded some progress in strengthening administrative capacity for
environmental management, particularly at the national les&tiishment and
strengthening of human resources for the Ministry of Environment and Spatial
Planning, better organization and financial strengthening of the inspection), but
also at local level (adoption of local environmental plans in a number of
municipalities). However, as a major problem noted is insufficient institutional
capacity, human and technical resources at the local level and poor Part |
Chapter 5 72 - co-ordination of local government with the Republican in the
field of environmental prection (Andrejevic & Vucenov, 2011).

The problem is the theoretical "gap between current and desired state." With that
in mind, it is necessary to implement appropriate changes and implement
appropriate activities to a company or community lead to aisadie energy
business and therefore will solve the problems of this kind. Phases to more
responsible energy business are the folloma@ (I uetal, 8012)

1 Identification of problems (as a diagnostic activity), a specific phase for each
companybecause each company is characterized by a number of differences and
particularities in relation to other companies. If management company set as the
desired state of introduction of energy sustainable business to a certain level (or
completely), it shoulde in line with the objective to assess their own strengths
and weaknesses defined. This is the stage the set of company goals, which
largely determines all other activities;

1 Identification of development options, including prediction of activities that
can be implemented to achieve the goals that are more esffiignt business.
While predictions of how that can achieve the set goals, each variant should be
worked out in detail and realistic estimate. At this stage, a useful (but not
critical) may eyperience companies in a similar situation;

9 Choosing the most suitable variant leads to a set-geaérgy responsibility.

This phase involves making appropriate decisions (choice of several options
offered) that determines the future course of action;
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1 Implementation of the chosen method to achieve the set objectives include a
range of activities, requires the engagement of certain human resources,
financial resources and time; Control and correction of deficiencies is a
necessary activity that must lw®ntinuously carried out in order to timely
correct the weaknesses and irregularities to which mainly comes from, no matter
how many activities were planned in detalil;

{1 Reaching the goal, which the company achieves a higher energy level of
responsibility, which is certainly an appropriate way to inform all interested
parties, especially consumers, owners and the community;

1 Identification of (new) problem, thus returning to the beginning of activities
and the company strives to improve its environmentévides on a suitable
business to be continuous.

As part of a research report for the project "Economy Review in the Balkans:
Changing Public Policy, Not Climate", with organizations from Bulgaria,
Macedonia and Serbia, with the support of the Eurogearen Foundation,
researchers from the Policy Analysis and Pebltgking Group, Milos Stancic
and Jacqueline Zivkovic was hired to write a chapter on Serbia
(ttp://gajp.org.rs/project/transformacigkonomijena-balkanupromenajavne
politike-a-ne-klime/).

This chapter provides an analytical overview of the Serbian economy, its level of
development and national public policy. It also addresses some of the factors for
greening the economy of the Republic of Serbia. The chapter aims to contribute
to aregional study of the European Green Foundation and inspire further
exploration of the potential for economic advancement in the field of green
economy.

Specifically, the research was conducted by analyzing laws, strategies and action
plans, existing studs, through a focus group organized in Belgrade, online
guestionnaires and individual interviews with various stakeholders. Specific
sectors of public policy are covered, such as: energy production and energy
efficiency; green construction; innovation andcience; green public
procurement; sustainable transport; sustainable agriculturetoedgsm; land

and water management; and particular emphasis is given to new green business
models. The above areas and thematic guidelines have been selected in
accordace with the overall project methodology, as well as with ongoing green
economy policy initiatives at EU and worldwide level.

CONCLUSION

Developing models of competitiveness often entails various difficulties. In the
efforts to include as many indicatorsat describe the desired phenomenon,

many authors face the problems of data collection and the lack of data for
individual countries and regions. In that case, some authors try to insert
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gualitative indicators or assessments, which could lead to manipulgith the
results by subj eetblj20®). eval uati ons (Kat.

The green economy research conducted in 2017 in Bulgaria, Macedonia and
Serbia as part of the project "Reviewing the Balkans Economy: Changing Public
Policy, Not the Climate" has shown a@mous potential for green economy
development, and among the possible solutions for further development,
researchers propose bottam economic initiatives, a local SME economy and a
cooperative aiming to combine labor and services
(http://gajp.org.rs/prect/transformacijgekonomijena-balkanupromenajavne
politike-a-ne-klime/). Policy Analysis Groups finds that, after funding, public
policy research in the context of green economies are crucial, and the main
conclusion is that the laws are inconsistamd incomplete.

As we presented in this paper, analyzing concepts of green economy and circular
economy, strategies and action plans and existing studies there is an significant
progress in identifying indicators for measuring -@uoovation, based on eco
innovation factors, in accordance with the overall project methodology, as well
as with ongoing initiatives of the green economy policy in European Union.

Research shows that work on green economy, green management, circular
economy and siainable devepment is neededMore funding is needed to
invest in scientific research and better cresstoral cooperation in public policy
making.
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