
VOLUME 1

ISSUE 1, MAY 2017

temel-ij.org

ISSN 2545 - 4390



ii 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PUBLISHER: EURO STARTER 

Street Address: Braka Miladinovi no. 406/6, Tetovo 

Country: Macedonia 

Phone: +389 70 616150 

 

board@temel-ij.org 

http://temel-ij.org 

 



iii 

 

EDITORIAL BOARD 

 

Roberto Pasic, Faculty of Technical Science – Bitola, R. Macedonia – editor in chief 

Ivo Kuzmanov, Faculty of Technical Science – Bitola, R. Macedonia – editor in chief 

Kazumi Nakamutsu, University of Hyogo, Japan 

Alexandru-Mircea Nedelea, Stefan cel Mare University of Suceava, Romania 

Elitza Iordanova, Faculty of Design, Media & Management, Buck New University, UK 

Marius Sikveland, University of Stavanger, Norway 

Ajda Fosher, Faculty of Entrepreneurship, Slovenia 

Stevo Borojevic, University of Banja Luka, BiH 

K.B. Akhilesh, Indian Institute of Science, India 

Aleksandar Erceg, Strossmayer University in Osijek, Croatia 

Marina Letonja, Faculty of Entrepreneurship, Slovenia 

Fritz-Christoph Horstmann, Management Consulting, Germany 

Stanislav Ivanov, Varna University of Management, Bulgaria 

Marjana Mekac, Faculty of Entrepreneurship, Slovenia 

Nemanja Kasikovic, Faculty of Technical Science, University of Novi Sad, Serbia 

Ivan Mihajlovic, Technical Faculty in Bor, University of Belgrade, Serbia 

Renata Stasiac, Czestochowa University of Technology, Poland 

Mitja Jeraj, Faculty of Entrepreneurship, Slovenia 

Zivan Zivkovic, Technical Faculty in Bor, University of Belgrade, Serbia 

 

 

 

 

 

 



iv 

 

Indexing and Abstracting – TEMEL International Journal 

 

 

 
 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



v 

 

Content: 

 

PAPER TITLE PAGE No. 

  

5S – IMPROVING OPERATIONAL EFFICIENCY - Aleksandar Erceg (PhD), 

Predrag Dotlić (MSc), Matej Milohnoja (BSc); 6 - 12 

  

Q-LEARNING FOR DEVELOPMENT OF ADAPTIVE SIGNAL CONTROL ON 

URBAN INTERSECTION - Daniela Koltovska Nechoska (PhD); 13 - 17 

  

IMPLEMENTING FMEA METHODOLOGY INTO INDUSTRIAL CAPACITY 

FROM MACEDONIA - Ivo Kuzmanov (PhD), Roberto Pasic (PhD), Oliver Slivoski (PhD 

candidate); 18 - 21 

  

TRADEMARK VALUATION – MANAGING INTANGIBLE ASSETS FOR 

STRATEGIC COMPANY BENEFITS - Gjorgji Rafajlovski (MSc); 22 - 32 

  

ANALYSIS AND COMPARISON EXHAUST GAS EMISSIONS OF PELLET 

BOILER WHILE WORKING WITH THREE DIFFERENT TYPES OF PELLETS - 

Oliver Slivoski (PhD candidate), Igor Andreevski (PhD), Nusev Stojance (PhD), Dragan 

Temeljkovski (PhD), Vitomir Stojanovski (PhD); 

 

33 - 40 

  

IMPLEMENTING QFD METHODOLOGY FOR EVALUATING THE 

EDUCATION AND CREATING A SHORT THERM STRATEGY - Jovanka 

Kuzmanova (Elementary School Professor), Ivo Kuzmanov (PhD), Roberto Pasic (PhD); 

 

41 - 44 

  

ROLE AND FUNCTION OF INTERNATIONALIZED DOMAIN NAMES IN THE 

BUSINESS ENVIRONMENT - Ljubisa Stefanoski (PhD); 45 - 50 

  

KNOWLEDGE MANAGEMENT - NEW MANAGEMENT PARADIGM AND 

TOTAL QUALITY MANAGEMENT, INTEGRATED APROACH TO 

MANAGEMENT - Biljana Vangelovska (BSc), Ivo Kuzmanov (PhD), Silvana Angelevska 

(PhD); 

 

51 - 54 

  

DEVELOPMENT OF PORTABLE LOW COST PARTICULATE MATTER 

SENSOR BASED ON LASER SCATTERING TECHNOLOGY - Roberto Pasic (PhD), 

Aleksandar Markoski (PhD), Nikola Rendevski (PhD), Ivo Kuzmanov (PhD); 55 - 58 

  

BASIC STEPS AND TECHNIQUES USING IN OBTAINING THE STRUCTURE 

FROM MOTION - Svetlana Mijakovska (PhD), Filip Popovski (PhD); 59 - 62 

  

MULTICRITERIA ANALYSIS OF ACHIEVED SCIENTIFIC RESULTS AT 

TECHNICAL FACULTY IN BOR, UNIVERSITY OF BELGRADE – Živan Živković 

(PhD), Đorđe Nikolić (PhD), Predrag Đorđević (PhD), Milica Arsić (PhD), Ivan Mihajlović 

(PhD). 

 

63 - 73 

 



 

Abstrac
method 
is 5S. T
approac
order, o
can be 
giving th
profitabi
This pap
paper, w
it improv
As a co
ways ho
 
Key wo

1. INT

In most
needed 
facilities
producti
from the
their va
offices, 
These e
times, l
constrai
many pr
organiza
methodo
The pur
paper c
origins, 
help com
producti
further r

2. 5S M

5S meth
continuo
USA an
Ongoing
has bee
and co
               
Correspon
Economic

ct: Many com
to gain and 

This tool is u
ch - a system
rganization, 
translated fr

he method it
ility. 
per looks upo
we examine t
ve efficiency 
onclusion, re
ow its applica

ords: Operati

RODUCTION

t  companie
for producti

s  cluttering 
ion, causes d
e production 
luable time 
examining p

everyday org
low product
ints, frequen
roduction co
ation as pa
ology. 
rpose of the 
onsists of fo
definition an

mpany gain a
ion manager
research. 

METHODOL

hodology is 
ous improve
nd it was kn
g improveme
en present in
ompany env

                      
nding author: A
cs in Osijek, e-m

5S – IMP
Aleksan

mpanies in d
maintain hig

usually the k
m of continuo

tidiness, sta
from the Jap
ts name. Exp

on the use o
the case of t

y and compet
ecommendati
ation can inc

ions manage

N 

es, especiall
ions (tools, c
production a
delays and p
one regardi
in search fo

piles of pape
ganization si
tivity, higher

nt equipment
mpanies hav
rt of consta

paper is to e
our chapters.
nd importanc
and maintain
rs’ office. In t

LOGY 

one of the f
ment in thei
nown as CA
ent. 5S was p
 Japan for a

vironment bu
                      

Aleksandar Erce
mail: aerceg@ef

PROVING O
ndar Erceg,1

different type
gh standards
key compone
ous improvem
ndardization

panese as "s
pected result

of 5S method
textile compa
titiveness.  
ions will be 
rease the co

ement, lean m

y manufactu
components)
area, work in
problems in e
ing the same
or missing a
ers on their d
ituations usu
r operating 
t breakdown
ve chosen to
ant work tow

examine the 
. After an int
e for compa
n the compet
the last sect

first and ess
ir operations
ANDO progr
popularized d
 long time an
ut also thin
  

eg, PhD., Assist
fos.hr 

6 

OPERATIO
Predrag Dot

es of industry
s demanded 
ent of Visual
ment. 5S focu
n and sustain
sort", "set in 
ts are impro

dology in Cro
any in Croatia

presented f
ompetitivenes

manufacturin

uring ones, 
), unneeded
n process ite
efficiency. Ad
e problems a

and misplace
desks and m
ually create 

costs, late
ns, hidden sa
o follow 5S m
wards busin

influence of 
troduction, n
nies. The ca
titiveness on
tion, we are 

sential steps
s. This meth
ram: Cleanin
during 1980-
nd there is c
nking proce

tant Professor, J

ONAL EFF
tli�, Matej M

ry are applyin
by their cust
l Factory Ma
uses on esta
nability. 5S is

order", "shi
ved efficienc

oatia and a sc
a and how th

for further re
ss 

ng, visual ma

one can fin
 items can b

ems are hard
dministrative 
and effects. 
ed document

mailboxes wh
much bigger

e deliveries, 
afety hazard

methodology
ess improve

5S methodo
next section 
ase presented
n the global m
giving concl

 companies 
od originate

ng up, Arran
-ties in Japan
onsidered us

esses (Ho, 

Josip Juraj Stro

 

FICIENCY
Milohnoja 

ng tools of a
tomers. One 
anagement a
ablishing and
s applied thro
ine", "standa
cy, service an

cope of its im
he implemen

esearch on 5

anagement, 5

nd employee
be found all 
d to find.  It 
environment
Administrativ
ts in chaotic

hile looking fo
r problems s

ergonomic
ds (Hulyalka
y of housekee
ement or to

ology on com
introduces 5
d in section 3
market by inc
uding remar

undertake t
d in 1920-tie
nging, Neatn
n (Hirano, 19
seful not only
1999). The

ossmayer Unive

a lean manu
of the possi

and a part o
d maintaining
ough 5 phase
ardize" and 
nd safety thu

mplementatio
ntation of 5S 

5S methodol

5S, Croatia 

es looking f
over the pr
creates pro

t is not at all 
ve employee
c filling syste
or certain do
such as: lon

c challenges
r, 2008: 190
eping and w
wards lean 

mpanies usin
5S methodolo
3 shows how
creasing effic
rks and prop

toward imple
es by Henry
ness, Discip
996).5S meth
y for improvi

e method w

ersity of Osijek,

facturing 
ible tools 

of Kaizen 
g a visual 
es which 
"sustain" 
us better 

on. In our 
can help 

logy and 

for items 
roduction 
blems in 
different 

es waste 
ems and 
ocument. 
nger lead 
s, space 
0). Thus, 

workplace 
thinking 

ng it. The 
ogy – its 
w 5S can 
ciency in 
osals for 

ementing 
y Ford in 
pline and 
hodology 
ng office 

was first 

 Faculty of 



 

impleme
compan
applied 
This me
disciplin
services
can be 
Sinay (2

Table 1 

 
Methodo
is a pro
conditio
environm
impleme
the orga
improvin
process
and all l
Due to t
operatio
have old
famous 
simply d
less wa
improve
1999). S
grouped
of all wo
employe
bring se
difficult 

ented by pro
nies as a sec
into non-pro

ethod is base
ne in the wo
s (Mlkva, et.a
implemented

2007) stated 
� The clean
� A cleaner
� A frequen
� Standard
� Commun

5S System 

5S workpla
organizatio
Sort 

Set in orde

Shine 

Standardiz

Sustain 

     Source: a

ology is nam
ocess design
ns. It instils 
ment. Althou
entation com
anization (G
ng services 
s.To impleme
evels of man
the increase

ons and to m
der producti
statement o

describes wh
aste, improve
ed maintena
Saricoban (2
d these adva
ork areas; (ii
ees. On the 
erious proble
for later imp

oduction com
cret weapon
duction envi

ed on an ass
rkplace are 
al 2016: 331
d by employe
following 5S

ner a workpla
r workplace i
nt and well o
ization and w
ication on th

ace 
on 

Stan

Sort 
need

er Put th
place
Clean
work

ze Stan
three
Make

adapted from

med after five
ned to organ
the discipline

ugh 5S is an 
mpanies shou
Gupta and K

and product
ent 5S compa
nagement (A
ed competitio
make them m

on sites and
of 5S method
hat 5S is abo
ed efficiency
nce and saf

2006) found 
antages as fo
i) increase jo
other side, t

ems to compa
plementation

mpanies in J
 of Japanes
ronment (e.g

sumption that
essential co
) and is ofte
ees unrelate

S base princip
ace is, the so
is safer 
rganized env
workplace or

he state of ma

dards 

unneeded an
ded items 

hings in prop
e and arrang
n up the 

kspace 
dardize the f

e S’s 
e 5S a part o

m Chapman (

e Japanese w
nize the wo
e required to
excellent sta

uld develope
Kumar Jain, 
ts company 
any needs to

Ablanedo-Ros
on in the glob

more efficient
d are trying 
dology states
out. Main be
y, increased 
fety, higher 
that 5S has 
ollows: (i) ac
oy of working
here are risk
any hurt cred
. Anderson 

7 

Japan and d
se industrial 
g. offices). 
t the organiz

onditions for 
en seen as c
edly to their t
ples: 
ooner proble

vironment is 
rganization e
anufacturing

Cor

nd Dist
unn

per 
ge 

Enf
eve
Cle
way

first Mai
first

of job Foll
5S-

(2005) and I

words repres
rkplace, kee

o enable eve
arting point fo
ed language 
2015). Goa
is offering a

o have self-d
sas, 2010). 
bal market m
. Thus, 5S m
to improve 

s a place for 
enefits of 5S 

customer c
quality of p
important a

ccidents and
g in clean co
k of 5S imple
dibility of ma
(2013) ment

during 1980
developmen

zation, order,
the product

common sen
technical kno

ems can be id

more predic
enables faste
 is easier. 

rresponding a

tinguish betw
necessary ite

force the dict
erything and e
an up the wo
ys to keep it 
intain and mo
t three Ss. 
low the rule t
-right. Hold th
nternational 

senting imple
ep it clean, 
eryone to ach
or improvem
which is und
l is to impro
and at the s
iscipline and

many compa
methodology 
their efficien

r everything a
implementa

confidence, 
products and
dvantages fo
 injuries are 
ompany; (iv) 
ementation s
anagement in
tioned sever

 
-ties was in

nt (Kanamori

 cleanliness,
tion of high 
se and low-c
owledge (Ka

dentified 

ctable 
er responses 

actions 

ween necess
ems. Remove

tum ‘a place 
everything in
orkplace and
clean. 
onitor adhere

to keep the w
he gain. 
Trade Centr

ementation p
maintain eff
hieve and m

ments in comp
derstandable
ove bottom 
same time lo
d commitmen

nies are loo
is attractive

ncy and redu
and everythi

ation can be 
less space 
d/or services
or employee
removed; (i
joint applica

since clumsy
n front of em
ral pitfalls: it 

ntroduced in 
, 2016). Late

, standardiza
quality produ
cost approac

anamori et. a

sary and 
e the latter. 

for 
n its place’. 
d look for 

ence to the 

workplace 

e (2012) 

phases (Tab
fective and s
aintain a wo
pany, to start
e to all empl
line of com

ower the cos
nt from all em

king to impro
 to companie
uce costs. T
ing in its plac
seen in lowe
needed for 
s (Hirano 19
es while Ano
i) effective u

ation of syste
y implementa

mployees and
may not be

western 
er it was 

ation and 
ucts and 
ch which 
al, 2016). 

le 1). 5S 
standard 

orld-class 
t with 5S 
oyees in 

mpany by 
st of the 

mployees 

ove their 
es which 

The most 
ce and it 
er costs, 
storage, 

996; Ho, 
n (2007) 

utilization 
em by all 
ation can 
d make it 
e a good 



 

starting 
proper u
disadva
producti
Impleme
part of T
part of s

2.1 HOW

Since 5
work en
principle
2010)an
manage
In the fir
at their w
of unnec
determin
central s
During s
employe
storing t
problem
which is
Third ph
special 
to defin
machine
potentia
In the f
stations
everythi
stations
a consta
will clea
different
manage
In the fi
and goo
be com
methodo
be main
way of d

3. 5S I

5S met
numero
operatio
involved
2014). T
papers. 

point in cas
understandin
ntages of 
ivity which m
entation of 5
TPS (Schonb
six sigma imp

W IS 5S PRA

S is used fo
nvironment d
es which will 
nd implemen
ement (Ho, 1
rst phase So
working plac
cessary item
ned area for
storage for re
second phas
ees’ motion w
tools, files a

m to find need
s communica
hase, Shine, 
parts of wor

ning cleanin
es, etc. Durin
al breakdown
fourth phase
 usually hav
ng else that 
 allow emplo
ant routine. I
arly state tim
t checklists 
ement plays i
fth and last 

od behaviour
mmenced by
ology to the 
ntained and 
doing busine

IN TEXTILE 

thodology in
us studies (e

onal efficienc
d in automob
There are pr

se there are 
ng of tool, it 
5S method

may occur du
S methodolo
berger, 2007
plementation

ACTICED 

r setting the 
during all five

lead to impr
ntation of 5
999).  

ort,company 
ce. This will l
ms is reduced
r several day
ed-tagged ite
se, Set in o
will be minim

and machine
ded items at

ating without 
is focused o

k floor to cle
g and clea
ng cleaning 

ns which can 
e, Standardi
e all cleaning
is needed to

oyees quick a
n this step c

me that shou
which will o
important rol
phase, Sust

rs. This phas
y managem
company sh
updated. Th
ss and comp

COMPANY 

n not often 
e.g. Ho, 1999
cy in compa
bile parts pro
robably more

some seriou
loses its eff

ology: leng
ring impleme

ogy is prereq
7), as part of
ns (Van Iwaa

order and d
e phases of 
roving compa
5S methodo

employees n
ead to less s
d. Items that
ys. In case t
ems.  
order, emplo
mized – mea
es is selected
 any time. C
saying word
on cleanlines
ean and they
nliness stan
employees c
lead to unw

ize, compan
g equipment
o sustain com
access to the
ompany’s m

uld be alloca
outline cleani
le so every e
tain, the emp
se intends to 

ment (Korkut
hould be exp
is will allow 

pany’s cultur

– A CASE S

mentioned 
9, Korkut et. 
anies that im
oduction tha
e examples b

8 

us performa
fectiveness.A
thy implem
entation. 
quisite for imp
f lean manuf
rden et al, 20

discipline in c
its impleme

anies’efficien
logy needs 

need to disti
search time a
t are not nee
hey are not 

yees of the 
aning less wa
d and it sho

Creation of vis
s (Chapman
ss of the wo

y decide how
ndards.  Cle
can and sho
anted and un
y should es
t, different la
mpany’s visu
ese items. C
anagement s

ated for main
ing responsi

employee can
phasis is put
cover impro

t et.al, 200
plained to all 

the 5S meth
e. 

STUDY 

and used i
al 2009, Mlk

mplemented 
t have imple
but there we

nce constrai
Additionally,D
entation pe

plementation
facturing (He
008). 

companies, i
entation. It s
ncy and perfo

commitmen

nguish betw
and increase
eded are red
reclaimed, t

company o
alking and le
ould be clear
sual work flo

n, 2005). 
ork places. E
w and who w
eaning targe

ould check th
nplanned de
stablish stan
bels and tap
ual systems 

Company sho
should creat
ntaining the 
ibilities and 
n act quickly
t on enabling

ovements of t
09). During 

employees 
hodology to 

in Croatian 
kva et. al 201

5S. There 
emented 5S 
ere not resea

 
ints and sinc
Dahlia (2008
eriods and 

n of TQM (Ah
erron and Bra

it focuses on
ets both phi
ormance (Ab
nt from all 

ween wanted 
ed work flow,
-tagged and

they will be m

organize nec
ess moving o
r to everyon

oor helps in c

mployees an
will clean the 

ets include 
he equipmen
lays in work.

ndardized st
pes needed f
and workpla

ould make pr
e 5S improve
5S. Also, co
schedules. 

y (Osada, 199
g a working 
the methods
this phase 
and knowled
grow deep r

companies 
6) presentin
are only few
methodolog

arched or me

ce 5S is too
8) mentioned
decreases 

hmed et al, 2
aiden, 2006)

n the simplifi
losophy and

blanedo-Ros
employees 

and unwant
, while inven

d stored at pr
moved to co

cessary items
of items. Loc
ne so it will n
creating env

nd their team
area. This is
environmen

nt condition t
. 
ations for 5
for colour cod
ace organized
revious three
ement policie
ompany sho
In this phas
93). 
place with d
 and this tas

importance
dge about 5S
roots into co

although th
ng proofs of im
w companies
gy (Pipuni�, G
entioned in 

ol without 
d several 
in work 

2005), as 
), and as 

cation of 
d guiding 
as et. al, 
and top 

ted items 
tory cost 
reviously 

ompany’s 

s so the 
cation for 
not be a 
ironment 

ms target 
s leading 
nt, tools, 
toidentify 

5S. Such 
ding and 
d. These 
e phases 
es which 

ould post 
e, visual 

discipline 
sk should 
e of 5S 
S should 

ompany’s 

here are 
mproved 
s mostly 
Grubiši�; 
research 



 

For this
compan
gastrono
compan
program
needs a
Due to 
employe
manage
office. (F

 

 

These tw
producti
folders a
for 5S m
orders, 
items a
therefor

3.1 SOR

In this f
furniture
eliminat
items. 
First tas
that is n
bookcas
storage 
don’t be
in the of
notes - 
to be do
inventor
in the w
red-tage
the proc
have va
within th
was pro
5S phas
tidiness 

s paper, we 
ny. This com
omy) and do

ny invested i
m into moder
and demands

the absenc
ee from the 
er in product
Fig. 1) 

 

wo photos fr
ion manage
and different
methodology 
final product
re stacked 

re needed eq

RT 

first phase o
e, painting w
ion of unnee

sk was sortin
not needed.
se, inventory
area. Worki

elong to man
ffice. Additio
from Monda

one every da
ry) were elim

warehouse. W
ed in order to
cess of puttin
alue elsewhe
he production
oposed. Rem
se has resu
and order. 

have exami
mpany produ
oes business
in moderniza
rn working a
s.  
ce of IT eq

administrati
ion area. Pa

Fig.

rom product
r’s table and
t other things
implementa

ts� inventory,
between wo

quipment was

 

of 5S imple
walls and div
eded papers

ng working a
 The easies
y). In case 
ing materials

nager’s office
onally, whiteb
y till Friday. 

ay. Following 
minated from 
With some ite
o label it for 
ng red tags; 
ere. For the 
n area and f

maining items
lted in elimi

ined the imp
ces special 
s both for do
ation of prod
nd protective

uipment in 
ive office br

apers, orders

 1 Productio

ion manager
d behind th
s. This was m
tion. Small s
, materials fo
orkers. Exce
s difficult to f

mentation tw
viding office 

s, documents

area within p
st way to do
something w

s which were
e. Existing fu
board was su
The Board i
furniture allo
the office – w
ems, there h
transportatio
tape or adh
items and e

for the items
s (i.e. unnee
nating of ma

9 

plementation
protective a

omestic and 
duction. This
e clothing wi

production 
rings orders 
s, inventory a

 

n manager’s

r’s office spe
at table the

main reason 
space in the 
or tailoring a
ss items ma
find.  

wo steps we
from the p

s and other e

production m
o it was rem
was needed
e needed in 
rniture were 

uggested sin
s an excelle
ocation, unne
working mate

has been a d
on to a pre-d
esive dots o
equipment n
 needed less

eded and unn
any items a

n of 5S meth
and working 
 EU market

s has led to 
ith special m

managers o
in several c

and working 

s office befor

eak more tha
re is a she
we have cho
corner of pro

and untidy fo
ake it difficu

ere consider
roduction ar
equipment a

anager’s off
moving every
 but not us
production  
to be reallo

nce it can be
nt visual aid
eeded equip
erials and inv
dilemma if th
determined 5
on items that 
needed once
s frequently 
necessary) w
nd this will 

 
hodology in 
clothes  (m

t (Benetton). 
complete c

materials des

office there 
copies down
materials ar

re 5S 

an words. Fi
lf with inven
osen product
oduction is c
lded up fillin

ult to improv

red: (i) reallo
re with the 
and finding th

ice and elim
ything from 

sed often, it 
were reloca

cated and IT
 used for da
 for everyon
ment (paper
ventory to th
ey were nee

5S-storage a
are not nee

e a week a 
a storage in

were stored 
ease next p

one Croatia
medical, work

During 1990
change of pr
igned for cu

are problem
nstairs to pr
re everywhe

 

irst photo is 
ntory, bookca
tion manage

crowded with
g folders. U

ve process f

ocation of th
plaster wall;
he space for

minating of ev
office (table
was reloca

ated there si
T equipment 
aily orders, p
e to see wha

rs, working m
e production

eded or not s
rea. "Red-ta

eded but whi
place was p

n a more dist
in holding ar

phases toget

an textile 
king and 
0ties the 
roduction 
stomer’s 

ms since 
roduction 
ere in the 

showing 
ase with 

er's office 
h papers, 
nneeded 
flow and 

he office 
 and (ii) 

r needed 

verything 
e, chairs, 
ted to a 
nce they 
installed 
lans and 
at needs 

materials, 
n are and 
so it was 
gging" is 
ch might 

proposed 
tant area 
rea. This 
ther with 



 

3.2 SET

Items in
efficient 
are elim
has bee
should b
manner 
drawers
docume
different
manage
so it is e
could be

 

 

3.3 SHIN

In a thi
because
way how
work are
put to th
daily wo
decreas
defects 
cleaning
their pro

3.4 STA

The fou
and ord
workpla
Product
included

3.5 SUS

Final ph
efficienc
disciplin
orders n
should b
situation
posters,

T IN ORDER 

n office shou
and effectiv

minated from 
en used to d
be kept nea
that elimina

s were set in 
ents) and the
t colours sh
er sorted the 
easy to put t
e seen how l

NE AND SW

rd phase, it 
e some unne
w to prevent
ea. Productio
heir holding 
ork and not 
ses accumul

of final pro
g should con
oper location

ANDARDIZE 

rth step was
ers – i.e. cre
ce. Mainten
tion manage
d to see who

STAIN 

hase is maki
cy is achiev
ne. This mea
now have e
be followed. 
n as it was b
, slogans, in

uld be organ
ve storage m

the workplac
decide wher
r the place o
ates unnece
order, so ea

ey were label
ould be also
files into filli

the folder ba
ittle space w

Fig

WEEP 

was neces
eeded items 
t dirt and con
on area shou
space. Main

an occasion
ation of sub
ducts. Produ

nsist from sw
 and emptyin

s finding the 
eate standar
nance syste
r used visua
 is responsib

ng 5S as pe
ved only in 
ans that all n
xact designa
In case man

before 5S w
nstructions, 

nized so it w
ethods. Prod
ce. Necessa
re certain ite
of usage (pr

essary move
ach drawer n
lled with info
o added to 
ing folders a

ack into corre
was needed f

g. 2 Productio

sary to esta
can cause lo
ntamination 
uld be cleane
ntaining clea
al activity in
bstances wh
uction mana

weeping dust 
ng waste bas

common crit
rds. Standard
ms for hou
al aids to cre
ble for cleani

ermanent hab
case of co

necessary ite
ated location
nager don’t m

was introduce
before and 

10 

would be eas
duction mana
ary things are
ems belong.
roduction are
ments. In th
ow has its pu

ormation wha
office to red

and afterward
ect place. Aft
for all files. (F

on manager’

ablish rules 
osing willingn
and that wo
ed at the end
anliness sho
nitiated only 
hich can co
ager was to 

from shelve
skets. 

teria for the 
dization  pre

usekeeping a
eate schedu
ng and other

bit for produc
ontinuously 
ems should 
n – and all 
maintain orde
ed (Figure 1)

after photo

sier to use a
ager must be
e placed nea
 All the too
ea) and all p
his phase, e
urpose (e.g. 
at is kept ins
duce time to
ds diagonal l
ter everythin
Fig. 2) 

’s office after

for regular t
ness for work
uld enable t
d of the work

ould become 
when things
ntaminate w
create the 

es, IT equipm

allocation of
evens  the ac
and schedu
le so it beca
r activities. 

ction manag
keeping wit
be where th
rules which

er and clean
). Several vi
s can be u

 

and manage
e sure that a
ar work area 
ls and equip
processes w
even the wor

one for offic
ide. Shelves

o find neede
line was draw

ng was set in

r 5S 

tiding in dur
k. The mana
idiness and 
king shift and
a part of p

s get to mes
working proc
schedule fo

ment, table, f

f all items an
cumulation o

ule for work
ame easy fo

ger and empl
th agreed s
hey belong –
h are set du
liness, his of
sual manage

used for kee

ers need to f
all unnecessa

and 5 Why?
pment were 
ere reorgani
rking tables 

ce equipment
s with filling f
ed folder. Pr
wn across a

n order in the

 

ration of 10 
ger needs to
attractivenes
d all items s
roduction m
sy. Regular 

cesses and 
r daily clean
floor, putting 

nd putting do
of unneeded 
kplace was 
or managers 

loyees. 5S lo
schedule, or
– all docume
ring previou
ffice will retu
ement tools 
eping the or

focus on 
ary items 
? Method 

put and 
ized in a 
and the 

t, one for 
folders in 
roduction 
all folders 
e office it 

minutes 
o find the 
ss of the 
hould be 
anager’s 
cleaning 
result in 

ning and 
items to 

ocuments 
items at 
created. 
and  all 

ong-term 
rder and 
ents and 

us phase 
urn to the 

such as 
rder and 



 

cleanline
When 
impress
and org
approac

4. CON

5S meth
techniqu
the prod
compan
from de
decision
employe
potentia
no supp
By focus
for large
adheren
Further 
Croatian

REFER

[1] Ablan
by 5S, a
Researc
[2] Ahme
case im
[3] Ande
column/
[4] Anon
accesse
[5] Chap
[6] Dulh
in Autoc
[7] Gupt
scientific
p.73 – 8
[8] Herro
producti
vol. 104
[9] Hiran
[10] Ho,
[11] Huly
Manage
[12] Inte
Product
24.  
[13] Kan
Quality 
p 1-8. 

ess. 
it was com

sions on eve
anization. Im

ch to work of 

NCLUSION A

hodology is 
ues that are t
duction at t

ny and in no
eciding what
n-making pro
ees of how w
al disadvanta
port from top 
sing on daily

er scale activ
nce to standa
research sho

n SMEs  to im

ENCES 

nedo-Rosas,
an empirical 
ch, vol. 48, n
ed, S., Hass
plementation

erson, S. (20
/5s-or-not-5s
n (2007). 5S 
ed on 2017-3
pman, C. D. 
ai, G. (2008)

carExhaust, M
ta, S., Kuma
c instruments
88. 
on, C. Braide
ivity improve

4, no. 1, p. 14
no, H. (1996)
 S.K.M. (199
yalkar, S. (20

ement Practic
ernational Tra
tivity, Quality 

namori, S., S
Improvemen

mpletely imp
ryone who c

mplementatio
this textile c

AND RECOM

an initial an
the foundatio
he beginnin

on-production
 should be 

ocess should
work should 
ages which a

managemen
y operations 
vities – estab
ards in the pr
ould be cond
mprove their 

, J.H, Alidaee
case study o

no 23, p. 706
an, M.H., an
n,Journal of 
13). To 5S o

s.html, acces
Managemen

3-24. 
(2005). Clea
). The „5S” S
Managemen
r Jain, S. (20
s manufactu

en, P.M. (200
ement in man
43–153. 
). 5S for Ope
99). The 5-S 
008). Pracitis
ce. Excell Bo
ade Center (2
and Safety a

Shibauma, A.
nt in Health-c

plemented, 
come into off
on of 5S led 
company. 

MMENDATIO

d vital comp
on for any or
g, nowaday
n companies
kept, where

d lead to a d
be done. Th
re visible wh
nt. 
and help in 

blishing a qua
rocess and fo
ducted to inv
operational 

e, B., Moreno
of Mexican o
3-7087. 

nd Taha, Z. (2
Quality in Ma
r Not to 5S, f

ssed on 2017
nt, from http:/

an House Wit
Strategy for C
t & Marketing
015). An app
ring compan

06). A metho
nufacturing c

erators: 5 Pill
auditing, Ma

sing 5S – Qu
ook, New De
2012). 5S: G
at the Workp

, Jimba, M. (
care Facilities

11 

5S method
fice and whic
to less wast

ONS FOR FU

ponent of Le
rganization’s 
ys this meth
s like hospita
e it should b
dialog which 
ough 5S can

hen the comp

organizing t
ality awarene
oster the spi

vestigate if an
efficiency an

o, J.C., Urbin
rganisaiton, 

2005). TPM c
aintenance, v
from http://w

7-3-25. 
//vdb.gib.gov

th Lean 5S, 
Continuous Im
g, vol. 3, no.
lication of 5S

ny, Internation

dology for de
ompanies,In

lars of the Vi
anagerial Aud
uick and Eas
elhi, p. 189-19
Good Housek
place, from h

(2016). Appli
s: a Review, 

ology incre
ch is the mo
te, better qua

URTHER RE

ean thinking.
competitive 
odology is 
als. The ben
be kept, and
can build up

n bring huge
pany is not p

things and is
ess environm
rit of continu
nd how the 5
nd conseque

na, J. (2010)
International

can go beyon
vol. 11, no.1,

www.qualitydi

v.tr/edirnevdb

Quality Prog
mprovement
 4, p. 115-12

S concept to 
nal Journal o

eveloping su
nternational J

isual Workpla
diting Journa
y? Mohanty, 
95.  
keeping Tech
ttp://www.int

icability of 5S
Tropical Me

 

ased moral
ost important
ality, faster le

ESEARCH 

 It focuses o
initiative. Alt
used in all 
nefits of this
d how it sho
p a clear und
e benefits to 
repared for 5

s is easier to
ment in the or
ual improvem
5S implemen
ently competi

). Quality imp
l Journal of P

nd maintena
, p. 19–42. 
gest.com/ins

b/sunumlar/5

gress, June 2
Of the Manu

20. 
organize the

of Lean Six S

stainable qu
Journal of Pro

ace. Product
al, vol. 14, no

R.P.(Editor) 

hniques for E
tracen.org, a

S Manageme
icine and He

e, created 
t increased e
ead times an

on five mana
though it was
areas of pr

s methodolog
ould be stor
derstanding 
companies t
5S and when

o prepare em
rganization, 

ment.  
ntation can he
tiveness.   

provement su
Production 

ance: excerpt

side/quality-i

5sSunum/5sy

2005, p. 27-3
ufacturing pro

e workplace a
Sigma, vol. 6

uantifiable 
roduction Eco

tivity Press, L
o. 6, p. 294-3

Quality 

Enhancing 
ccessed on 2

ent Method fo
ealth, vol. 44,

positive 
efficiency 
nd better 

agement 
s used in 
roduction 
gy come 
red. This 
between 
there are 
n there is 

mployees 
ensuring 

elp other 

upported 

t from a 

nsider-

y.html, 

32. 
ocesses 

at a 
, no. 1, 

onomics, 

London 
301. 

2017-3-

for 
, no. 21, 



 

[14] Kor
applicat
[15] Mlk
the tools
[16] Osa
Organiz
[17] Pip
uspješn
[18] Sar
applicat
[19] Sch
Journal 
[20] Sina
[21] Van
improve
vol. 46, 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

rkut, D.S., Ca
tion at a sam
kva, M., Prajo
s for continuo
ada, T. (1993
zation, Tokyo
uni�, A., Gru
ost, Ekonom
ricoban E (20
tion of 5S.Izm
honberger, R
of Operation
ay J. (2007).

n Iwaarden, J
ement approa
no. 23, p. 67

akicier, N., E
mple company
ova, V., Yakim
ous improve
3). The 5S’s: 
. 
biši�, D. (20

mska misao i 
006). The imp
mir, Turkey 

R.J. (2007). J
ns Managem
. Quality Imp
J., van der W
ach: a transn
739–6758. 

rdinler, E.S.,
y,  Africal Jou
movich, B., K
ment, Proce
five keys to 

14). Suvrem
praksa, vol. 
portance of 5

apanese pro
ment, vol. 25, 
provement To
Wiele, T., Dale
national com

12 

, Ulay, G., M
urnal of Biote
Korshunov, A
dia Engineer
Total Quality

eni pristupi p
23, no. 2, p.
5S in total pr

oduction man
no. 2, p. 403

ools. Manaco
e, B., William
parison. Inte

uhlis Dogan.
echnology, v

A., Tyurin, I. (
ring, No. 149
y Manageme

poboljšanjim
 541-572. 
roductive ma

nagement: an
3–419. 
on, Prešov. 
ms, R., Bertsc
ernational Jou

 
.A. (2009). 5

vol. 8, no. 8, p
2016). Stand

9, p. 329-332
ent. Asian Pro

a poslovnih p

aintenance ac

n evolution-w

ch, B.  (2008
urnal of Prod

S Acitivities a
p. 1720-1728
dardization  o
2. 
oductivity 

procesa i po

ctivities and 

with mixed su

8). The six sig
duction Rese

and its 
8. 
one of 

slovna 

an 

uccess, 

gma 
earch, 



 

Q-L

Abstrac
develop
level of 
paper, t
The tech
The dev
the VISS
results h
actuated
strategie

Key w
Q-learni

1. INTR

For a lo
significa
models 
difficulty

The em
has bee
strategie
an optim
that are 
the agen
The con
feature 
adaptive
simulato
been co
control. 
reduced
This pap
(RL) an
intersec
at the en

2. REIN

Reinforc

               
Correspon
daniela.ko

LEARNING

ct: The inte
pment and de

intelligence 
the adaptive 
hniques of R
veloped adap
SIM simulato
have been c
d control. Th
es reduced t

words: traf
ing 

RODUCTION 

ong time, it 
ant benefits. 

with a high
y in arrival tim

ergence of t
en made. N
es. The idea 
mal way by d
 based on re
nt, the optim
ntrol strategy
in the agent
e strategy h
or. In order to
ompared to 
The testing 

d the average
per is organ
d Q learning

ction. Obtaine
nd of the pap

FORCEMEN

cement learn

                      
nding author: Da
oltovska@tfb.uk

G FOR DEV

elligent age
esign of adap
and are cap
signal contro

Reinforcemen
ptive strateg
or. In order t
compared to 
he testing �f 
the average d

ffic signals,

 

was believ
However, n

h level of de
me estimation

he intelligen
Nowadays th

behind is th
direct interac
ewards or pe
al policy tryin

y presented i
t, the RL me
has been tes
o assess the
those obtain
�f the strate

e delay comp
ized as follo
g algorithm. 
ed simulation
per.  

NT LEARNIN

ning (RL) is a

                      
aniela Koltovska

klo.edu.mk 

VELOPME
URBAN
Daniela K

ent technolo
ptive control 
pable of self
rol strategy o
nt Learning, 
gy has been 
to assess the

those obtain
f the strategy
delay compa

, adaptive 

ved that the 
numerous lim
etail precisio
n, the lack of

t agent conc
his concept 
e autonomo

ction with the
enalties depe
ng to optimiz
n this paper 
thod is appli
sted under 

e feasibility o
ned during t
egy has been
pared to exis
ws. The sec
The third se

n results are

NG AND Q L

a technique w

  
a Nechoska, Ph

13 

 
ENT OF AD
N INTERSE
Koltovska N

ogy represe
strategies. T

f-learning an
on urban inte
as well as th
tested unde

e feasibility o
ned during t
y has been p
ared to existin

control, u

systems re
mitations ha
on, the unce
f self-adjustin

cept, a signif
is applied i
us entities kn
e system. By
ending on th
ze the traffic 
is performed
ied, as well 
conditions o

of the designe
the simulatio
n performed 
sting fixed tim
cond part de
ection prese
e presented i

LEARNING A

well known in

hD., Assistant P

DAPTIVE 
ECTION 

Nechoska2 

ents the ne
These are str
d experience

ersection has
he Q – learni
er conditions
of the design
the simulatio
performed on
ng fixed time

urban inter

esponding to
ave appeared
ertainty in pr
ng mechanis

ficant move i
in traffic wh
nown as age
y applying m

he results ob
flow can be 
d by an agen
as the Q- le

of micro-sim
ed strategy, 
ons in the c
on a re�l ur

me signal con
scribes the r
nts the Q -
in the fourth 

ALGORITHM

n AI and mac

Professor, Facult

 

SIGNAL C

ew approach
rategies that
e-based dec
s been devel
ing algorithm
s of micro-sim
ned strategy,
ons in the ca
n a re�l urba

e signal contr

rsection, ar

o real time 
d such as t
redicting futu
sm [1]. 

n the overal
hen develop
ents to start l
machine learn
btained in the
calculated [3

nt. In order to
arning algor
ulation by a
the intelligen

case of fixed
rban intersec
ntrol.  
reinforcemen
learning con
part. Conclu

M 

chine learnin

ty of Technical S

CONTROL

h employed
t incorporate 
cision making
loped and ev

m, have been
mulation by 
 the intellige

ase of fixed t
an intersecti
rol.  

rtificial inte

traffic would
the existenc
ure traffic flo

l information
ing adaptive
learning to b
ning (ML) al
e actions sel
3].  
o embed the 
rithm. The de
applying the 
nt agent resu
d time and 
ction. Both s

nt learning te
ntrol at the in
usions are p

ng (ML) comm

Sciences - Bitol

L ON 

d in the 
a higher 

g. In this 
valuated. 

n applied. 
applying 

ent agent 
time and 
ion. Both 

elligence,  

d enable 
ce of the 
ows, the 

n science 
e control 
ehave in 
gorithms 
ected by 

learning 
eveloped 

VISSIM 
ults have 
actuated 
trategies 

echnique 
ndividual 
resented 

munities. 

a, email: 



 

Reinforc
problem
environm

Variable
controlle
input ac

where p
describe
function
the traffi

MDPs c

finite se

state ns
�  is the

between

called p

controlli
intelligen
from sta

One of 
When R
agent to
algorithm
controlle
To learn

Where t

and whe

case for

new act
during n
step.  
Appropr
the unde

3.Q-LEA

cement learn
m, as it elega
ment (state o

e traffic dema
er. The traffic
ction a to the 

p is a probab
ed with (1) a
 represents 
ic controller a

can be descr

et of actions 

1�  if action a
e discount f

n future and 

policy functio

ng an MDP
nt agent (traf

ate ns  to 1ns �

the basic ap
RL is applied
o work in a fr
m is used to
er, the Q-lea
n the needed

the learning r

ere ),( asQn

�
 

r an action a

tion a' in the 
n time steps, 

riate states, a
erlying proce

ARNING CO

The set of st

� O,g,(S � �

ning is a suit
antly represe
of traffic) and

and is a resu
c controller c
current traffi

bility distribut
are Markov 
the Markov 
and the unde

ribed by a 5

( a A� ), P 

na  has been 

factor ( 	0� �

present rewa

n 
 �s�  appli

P can be de
ffic controller

1 . 

pproaches to
d, the traffic 
ramework an
o learn the p
rning algorith
 control law t

( , )nQ s a
�


��

rate n�  is de

is the expec

 and state s

next state s
and visit sn (

actions, and 
ess to be con

ONTROL OF 

tates S was d

� ,1);Occ ��

1 ~ns p�

table techniq
ents the ele

d actions (tra

ult of random
can in each t
c state: 

 
tion function 
decision pro
model of the
erlying traffic 

5-tuple 
 ,S A

presents the

taken, R pr

�0,1 ). The dis

ards. The rew

ed on a part

efined as a 
r in this case

o learning th
controller is

nd gain new 
policy functio
hm will learn
the following

(1 )n nQ�
�

��� �

efined as: 

 
1 vn �

��

cted value o

, )','(1 asQn

�

�  is

s', �n is the le
(s,a) is the to

the reward 
ntrolled.  

INDIVIDUAL

defined as [4

� �YESg,2, �


 �1 | ,n n ns s a�

14 

que for attem
ements of th
affic signals) 

m choices of t
ime step n c

over the sta
ocesses (MD
e whole syste
process to b

�, , ,A P R �  wh

e transition p

esents the re

scount facto

ward functio

ticular state 

problem to 
e) will apply t

he needed po
 implemente
knowledge d

on of the age
n the optimal 
 learning rule

1( , ) [ns a r�� �

),(
1

asvisitsn

of the previou

s the expecte

earning rate
otal number o

function hav

L INTERSEC

4]: 

� Occ,NO,S

� ,

mpting to solv
e problem -
[3].  

traffic users a
change the tr

 (1)
ate action spa
DP) and the 
em. In this p
be controlled

here S is a 

probability fro

eward receiv

r �  represe

n depends o

( 
 �
 �,r s s�
find the app
to choose th

olicy function
ed as an inte
during operat
ent. Since in
control law 

e is applied:

maxr Q
�

�
�

�

,  (3)

us defined v

ed value of t

, (s,a) prese
of visits for a 

ve to be defi

CTIONS 

� ��1,0� ,

 
ve the traffic
- agent (traff

and compute
raffic state s

ace. All proc
belonging p

paper, the wh
.  

finite set of 

om a particul

ved from the

nts the diffe

on the chose

� R� ). There

propriate po
e optimal ac

n is reinforce
elligent agen
tion. In this p

n this paper 
for the unde

1
'

( ', ')],nQ s a
�

�
 

value for a d

he previous 

nts the upda
state-action 

ned accordin

(4) 

c signal cont
fic signal co

ed choices of
by applying 

cesses, which
robability dis
hole system 

states ( s�

lar state ns  t

e state transit

erence in im

n action or o

efore, the pro

licy function
ction for the t

ement learni
nt and it ena
paper, the Q
the agent is
rlying traffic 

(2)
 

deterministic 

defined valu

ated state an
pair until the

ng to the spe

trol prob-
ontroller), 

f a traffic 
a control 

h can be 
stribution 
contains 

S ), A is 

to a new 

tion, and 

portance 

of the so-

oblem of 

 that an 
transition 

ing (RL). 
ables the 
-learning 

s a traffic 
process. 

function 

ue for the 

nd action 
e nth time 

ecifics of 



 

where �

and � =

signal c
binary v
received
denotes
opposite
Based o
action. F
the state
signal st
the rewa
of rewar

1.)  
2.)  

3.)  
The act
second 
step tak
The Q-le
the cen
commun

4. RESU

Delay, t
intersec
obtained
control i

The tes
after the
demand
phase, t
During t

�  is the signa

= 2 denotes 

cycle C ; red 
variable rece
d from the i
s that there 
e). 
on the inform
For each sta
e remains th
tate. The rew
arding functi
rds was defin
Reward Fun
Immediate r
(the length o
Discounted 
ion is taken 
signal cycle

kes 3 second
earning base
ntral area o
nication with 

Fig.1

ULTS AND D

throughput, 
ction control. 
d through sim
s selected a

ting is perfo
e convergen
d is known o
the testing is
the second 

al phase with

a red phase

time rt  falls
eiving the v
nductive loo
are no veh

mation relate
ate, the agen
e same (gree
warding func
on is the ma
ned:  
nction –total t
reward –num
of this interva
reward – tota
at a shorter
. An action is
s.  
ed signal con
of Bitola, us

the RL intell

1 Description

DISSUCION 

and numbe
The results 

mulations in 
s a base cas

ormed after t
ce of Q–valu

or unknown t
s performed 
phase, the t

hin a signal 

e); green tim

s within the 
values ,{YES
op), and YES
icles presen

ed to the de
nt can choos
en time exte

ction is the se
aximization o

throughput;
mber of vehi
al is 90 secon
al number of
r interval for 
s taken per s

ntrol testing 
sing real tra
ligent agent.

n of intersect

 

er of stops
obtained fro
cases of fixe

se and all the

three hundre
ues. Depend
to the agent,
for unconge
testing is pe

15 

cycle of C =

me gt  falls w

interval �rt
}NO  ( NO  d

S  represents
nt from the 

etected state
se between 
nsion), or ac
econd key e

of the total th

cles passing
nds);  
f vehicles in t
a given time
second – ov

is performed
affic data. F

tion and com

are analyse
m the learnin
ed time and 
e other result

ed of iteratio
ding on the t
, the testing 
sted traffic c
rformed for 

= 90 seconds

within the int

	 �66,12  within
denotes tha
s the opposi
conflict flow

e, the contro
two actions:

ction value of
lement for th

hroughput. Fo

g at green li

the peak hou
e step. The v
er the green

d on a real fo
Figure 1 de

mmunication w

ed as efficie
ng intelligent
actuated int

ts are estima

ns with vario
traffic flow co
is performe

conditions wi
congested t

 
s (�  = 1 den

terval 	2�gt

n a single sig
t there are 
ite); Occ is a

w (red light), 

ol agent cho
 action value
f 0, which me
he agent. In t
or that purpo

ght in the p

ur.   
vehicles are 
 time duratio

our-leg inters
epicts the in

with the RL a

ency measu
t agent are c
tersection co
ated in relatio

ous values r
onditions, an
d in two pha
th known an
raffic conditi

notes a green

�78,24  within 

gnal cycle C
no vehicles

a binary var
and 1 den

oses an app
e of 1, which
eans a chang
this case, the
ose, the follo

revious time

counted pe
on, in which 

section locate
ntersection 

agent [4] 

res for all 
compared to 
ontrol. The fix
on to it.  

regarding sta
nd whether th
ases. During
nd unknown d
ons with kno

n phase, 

a single 

C ; g is a 
s (signal 
riable (0, 
otes the 

propriate 
h means 
ge of the 
e goal of 

owing set 

e interval 

r one 90 
case the 

ed within 
and the 

 

types of 
the ones 
xed time 

ates and 
he traffic 

g the first 
demand. 
own and 



 

unknow
Figure 2
of testin
congest

Fig.2 C

Figure 2
� Total a

conditi
� Total t
Figure 3
as oppo
unknow

Fig. 3 

What F
unconge
unconge
conditio

5. CON

The dev
intersec
case) a
unknow
the aver
obtained

wn demand.  
2 shows the 
ng in case 
tion and cong

Comparison o

2 shows that 
average dela
ions for unkn
throughput (1
3 displays the
osed to actua

wn traffic dem

Comparison

igure 2 show
ested traffic 
ested and u
ns and unkn

NSLUSIONS 

veloped self
ction. The int
nd actuated 

wn demand, t
rage total de
d for unknow

comparison 
of applying 
gestion, with

of percentag

adaptive str
ay of vehicle
nown traffic d
13%) in cong
e compariso
ated control, 

mand.  

n of percentag

ws is that ac
conditions 

unknown traf
nown traffic d

f-learning ad
telligent agen

the control.
the testing ha
lay, the total

wn traffic dem

of the perce
fixed-time t
 known and 

e of efficienc
s

ategy gives 
es (37%) and
demand  
gested traffic
n of improve
in both unco

ge of efficien

ctuated cont
and known 
ffic demand 

demand (12%

daptive sign
nt results ha
. Depending
as been per
 number of s

mand and ove

16 

entage of effi
to that of ad
unknown de

cy measure i
signal contro

best results 
d the total n

c conditions f
ements for al
ongested and

ncy measure

trol renders 
traffic dema
(30%) and 

%).  

nal strategy 
ave been com
 on a) the t

rformed for n
stops and the
er-capacity. 

ciency meas
daptive cont

emand.  

improvement
ol)  

in cases of: 
umber of sto

for unknown 
l testing stag
d congested

e improvemen

best results
and (49%), w
with total th

has been t
mpared to th
traffic flow co
non-congestio
e total throug

 

sure improve
trol in cond

 
ts (fixed-time

ops (27%) in

traffic deman
ges in cases 
 traffic condi

 
nts (fixed-tim

s with the to
with a total 
hroughput in

tested on a 
hose in case
onditions an
on and over
ghput, the be

ements for al
itions of tra

e / Q-learning

n uncongeste

nd 
of applied fi

itions, for kn

me/actuated c

otal average 
number of 

n uncongeste

re�l four-le
s of fixed-tim

nd b) the kno
-capacity. Re

est results ha

ll phases 
ffic non-

g based 

ed traffic 

xed-time 
own and 

control) 

delay in 
stops in 

ed traffic 

eg urban 
me (base 
own and 
egarding 
ave been 



 

Having 
is appro
compari
Regardi
through
adaptive
Based o
urban a
the real-

REFER

[1] B
Adap
Tran
[2] G
Cont
[3] K
Strat
[4] K
Inters
[5] S
Mass

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in mind the t
opriate for co
ison of result
ng all three 
put), there a
e control stra
on the above
areas is well 
-time traffic d

ENCES  

Bombol K., K
ptive Traffic S
nsportation E
Gendersa, W
trol, available

Koltovska, D.
tegy – A Nov
Koltovska, D
sections”, TE

Sutton, R.S., 
sachusetts, 1

testing result
ontrolling the
ts obtained in
efficiency m

are evident 
ategy for unk
e, it can be co

adapted to 
demand (res

oltovska D., 
Signal Contr

Engineering (I
W., Razavib, 
e at https://ar
., Bombol, K
vel Concept f
D., Bombol, 
EM Journal, V

Barto, A.G.
1998. 

ts it can be d
e traffic at is
n every of th
measures (to
improvemen

known traffic 
oncluded tha
the traffic flo
ponds to the

Veljanovska
rol on Isolate
ICTTE 2011)
S., Using a

rxiv.org/pdf/1
K., “Methodo
for Traffic En

K.: “Intellig
Vol. 3, No. 3
, Reinforcem

17 

deduced that 
solated urba
e testing sta
otal average
nts that are 
demand in o

at the newly d
ow condition
e demand). 

a K., “Applica
ed Intersectio
), ICTTE 201

a Deep Rein
1611.01142, 
logy Framew

ngineers”, ISE
gent Agent 
. pp. 216-222

ment Learnin

the newly de
n intersectio

ages and sce
e delay, the 

achieved by
over-capacity
designed str
s (a feature

ation of Rein
ons”, Interna
11, pp 75-79 
forcement L
accessed on

work for Dev
EP 2013, Lju
Based Traf

2. 2014 
ng - An Intro

 
esigned adap
ons. In favou
enarios.  

total numbe
y means of 
y congested 
rategy for iso

of adaptabil

nforcement L
ational Confe

Dubai 
Learning Age
n 2017-05-15
veloping Ada
ubljana, Slov
ffic Signal 

oduction. MIT

ptive control 
ur of this spe

er of stops a
the newly d
traffic condit

olated interse
lity) and dep

Learning as a
erence on Tr

ent for Traffi
5  
aptive Traffic
venia 
Control on 

T Press, Ca

l strategy 
eaks the 

and total 
designed 
tions. 
ections in 
pends on 

a Tool of 
raffic and 

ic Signal 

c Control 

Isolated 

mbridge, 



 

IMPL

Abstrac
conduct
2017. T
and it’s 
more tha
is to re
methodo
time. Alt
entity, th
half pro
basic ai
a short 
into the
multidis
doing su
work pla
a small 
multidis
 
Key wo
Macedo

1. INTR

The bas
industria
than 60 
started t
of the p
state of 
improve
real info
could gi
improve
process
One of 
methodo
from sci
a long t
the man
from the
same o

               
Correspon
ivo.kuzma
 
 

EMENTIN

ct: The basi
ted into indu

The industrial
an capacity 
an 300 empl
epresent on
ology into the
though the F
he paper rep
oduct that is 
im while doin
period of tim

e industrial 
ciplinary team
uch FMEA im
aces and con
part from th
ciplinary team

ords: FMEA,
onia 

RODUCTION

sic aim of th
al entity whic
years. After

to work with 
paper is to pr
f the system
ements throu
ormation’s ab
ve the produ

ements on o
ses of continu
the key elem
ology is con
ience (perso
term experie
nagement te
e following p
ne is more t

                      
nding author: Iv
anov@tfb.uklo.e

G FMEA M

Ivo Ku

ic aim of the
ustrial entity f
l capacity wh
with a seriou
loyees and a

nly a small 
e entity, but a
FMEA metho
presents the p

used into o
ng the resear
me, benefits 

entity. It’s 
m was includ
mplementatio
nsumers into
he application
m to implem

 Quality Co

N  

he paper is t
ch works into
r the transfor
completely 

resent only a
 and to be 
gh the imple

bout the pote
uction system
one hand, a
uous reducem
ments which 
nducted with 
ons with a lon
ence into the
am, workers
processes in
than relevan

                      
o Kuzmanov, P

edu.mk 

METHODO
M

uzmanov,3R

e paper is to
from R. Mac
hich was take
us productivi
a production 

part from 
also to repre

odology is ap
process of c

other process
rch and the i
that will imp
worth full m

ded (persons
ons into indu
o the next pro
n, which if it
ent and use 

ontrol, QMS,

to present o
o a metal cu
rmation of th
new product
a segment fr
more precis

emented FM
ential problem
m reducemen
and on the 
ments of the
is worth of m
a precisely 

ng term expe
e processes 
s from direct 
nto the prod
nt to conduct

  
hD., Associate P

18 

 

OLOGY INT
MACEDON

oberto Pasi

o present on
cedonia, don
en into cons
ity of stoves 
which is sale
an extensiv

esent some o
plicated in all
utting, shapin
ses during th
implementati
prove the qu
mentioning 
s from the sc
ustrial entities
ocesses into
t’s used on a
the same on

, industrial 

nly a segme
tting industry

he capital fro
tion lines in t
rom a condu
e about the 
EA matrix, w

ms, the poten
nts of the no
other achie

e non-conform
mentioning i
created mu

erience into t
of implemen
work places

uction syste
t such an an

Professor, Facu

TO INDUS
IA  
ic,4Oliver Sli

nly a small p
ne into the pe
ideration wa
and fireplace
ed in the Bal
ve research 
of the achieve
l of the busin
ing and drillin
he productio
ion of the FM

uality of the f
that while 

cience, perso
s, persons fr
o the compan
a daily base 
ne, brings be

entity from 

ent from a c
y and has a 

om state to a
the year 199

ucted analyse
processes 

which in the p
ntial solution
n-conformitie
ving bigger 
mities in any 
s to precise 

ultidisciplinary
the field of T
ntation of su
s which are 
m. Seeing t
nalyses and 

ulty of Technical

 

STRIAL CA

ivoski3 

part from an
eriod Novem

as from the m
es on solid fu
lcans. The ba

and applic
ed benefits a
ness process
ng metal till g
on of fireplac
MEA matrix w
final product 
doing the 

on with previo
rom the facto
ny). So the p

with a crea
enefits to eve

the metalw

onducted re
market shar

a private one
96. But once 
es consideri
of quality as
processes of
s that could 
es, problems
and bigger
stage of pro
that the rea

y team cond
Technical scie
ch methodo
under review
the team, we

to create re

 Science in Bito

APACITY F

n extensive r
mber 2016 – 
metalworking
uel. It’s an en
asic aim of th

cation of the
after a short p
ses into the b
getting a fina
ces and stov
was to get be

and the pro
FMEA proc
ous experien
ory, workers 
paper represe
ted procedu

ery industrial 

working indu

search done
re into Balka
e, the busine

more, the b
ng the mom
ssurance and
f application 
be implemen

s reducemen
r profits thro
oduction.  
alization of th
ducted from 
ences), pers
logies, perso

w as well as 
e could say 
eal picture a

ola, email: 

FROM 

research 
January 

g industry 
ntity with 
he paper 
e FMEA 
period of 
business 

al piece – 
ves. The 
enefits in 
oductivity 
esses a 

nce while 
on direct 
ents only 
re and a 
entity. 

ustry, R. 

e into an 
ans more 
ess entity 
basic aim 
entailary 
d quality 
gave us 

nted and 
nt, quality 
ough the 

he FMEA 
persons 

sons with 
ons from 
workers 
that the 

about the 



 

potentia
improve
segmen

2. PRES

The met
as a me
and is k
that crea
Analysis

FMEA is
the mos
indirectl
and fina
producti
same o
evaluate
human m
The me
which a
detectio

Each of 
be exac
could be
problem
number.
defining
analyse
after wh

3. REV

Having 
applicat
that bro
same on
the follo

While do

al problems 
ed situation, 
nt of the rese

SENTING T

thodology th
ethodology w

known as a m
ates potentia
s). The meth

� Dete
prod

� Eval
syst

s a world kn
st common m
y has an infl

ally brings fin
ion stages, w

one brings th
ed and could
mistakes. 

ethodological 
re a multiplic

on). Multiplica
RPN = seve
the multiplic

ctly read from
e 1000. One

ms (solving a
. The implem
 time and 
s after whic

hich there is a

VIEW OF TH

in mind th
tive research
ught the com
ne is a part f

owing sub pro

� Buyin
� Qualit
� Segm
� Cuttin
� Makin
� Using
� Delive

oing the ana

but also to 
as well as a
arch and the

HE METHOD

at was used
which primar
method for sy
al solutions. T
odology mos
ection of pot
ductivity 
luating the 
em, the influ
ows as a me

methods for s
uence to the
ancial benef

with a final a
he subject t
d be segmen

approach to
cation of thre
ation brings u
erity (S) x occ
cation factors
m generated 
e of the mos
approach). T
mentation of 
place for i

h the team 
an additional

HE PRODUC

at the pape
h with a real 
mpany real re
from a produ
ocesses:  

g raw mater
ty control – o

menting the ra
ng on small a
ng holes to th
g hydraulic pr
ering the fina
alysis with an

create a so
a more qualit
e created stra

DOLOGY TH

 while the re
rily is used f
ystematically
This method
st common is
tential non c

effects of e
ence over th
ethodology w
system impr
e quality of p
fits to the ent

aim of improv
to a situation
nted as prim

o the same o
ee common f
us to a create
currence (O)
s shown into 
tables. Cons

st important t
The same o

the method
mplementati
approaches 
l monitoring 

CTION PROC

er presents 
implementa

esults, in add
uction line w

ials  
on the raw m
aw materials
and large scis
he material 
resses  
al piece to ma
n aim to dete

19 

olutions and
ty final prod
ategy based 

HAT WAS US

esearch was 
for detection
y detection of
 is worldwide
s used for: 

conformities, 

each detecte
he functions o
which is base
ovements di
rocesses, qu
tity. The sam
vements from
n where all 

mary, seconda

one is based
factors (the s
ed RPN num
) x detection 
the formula 

sidering prev
things to say

one is based
d is develope
ion, creating
to a realiza

on the syste

CESS  

only a sm
ation of FME
dition of the 
hich produce

material  
 into magaci
ssors  

agacine or to
ect possible 

 ways whic
uct. In the fo
on the previ

SED 

FMEA metho
 and analys
f potential no
e knows as a

which has a

ed non conf
of the eleme
ed on team w
irectly, but al
uality of final

me one as a m
m a process 

of the pote
ary ones and

d on a team
severity, the o
mber, shown 

(D) 
above are o

vious mentio
y at the mom
d from top t
ed considerin
g structural,
ation of a rec
m.  

all segment
EA methodolo

paper only a
es stoves, w

nes 

o another pro
non conform

 
h will bring 
ollowing part
ously define

odology. The
es of potent

on conformiti
a FMEA (Fai

a crucial influ

formity and 
nts and sub 
work and it’s
lso as one o
 products, bu
method has 
to a process

ential non co
d non-confor

 work and c
occurrence a
in addition:

(1) 
n a scale fro

oned, the ma
ment is also 
to bottom c
ng several s
 functional 
commended 

t from an e
ogy into a re
a one sub pr

where the pro

ocess 
mities, an rea

the compan
t of the pape
d FMEA mat

e same one i
tial non conf
es, but also 
lure Mode an

uence to the

its influence
systems 

s accepted a
of the method
usiness perfo
influence to 
s. Whit it’s us
onformities c
rmities as a 

created tabul
and the poss

om 1 to 10, a
aximum RPN

the approac
considering t
steps: team 

and non-co
steps and s

extensive co
eal entity, an
rocess is sho
ocess is sepa

ason – cons

ny to an 
er only a 
trix.  

is known 
formities, 
as a one 
nd Effect 

e system 

e to the 

as one of 
ds which 
ormance 
all of the 
sage the 
could be 
result of 

ar views 
sibility for 

nd could 
N number 
ch to the 
the RPN 
creation, 
onformity 
solutions 

onducted 
nd a one 
own. The 
arated to 

equence 



 

methodo
to all of 
was act

Seeing 
somethi
aimed f
FMEA m
transpor
hypothe
problem

4. PRES

In additi
The sam
piece to
expecta
detected
 

T
g
p

w

 
After de
employe
suggest
results, 
given in 

 

ology was us
the potentia

ually created

� Mac
� Met
� Mate
� Hum
� Mea
� Wor

things this w
ng to be mis

from a proce
methodology
rting the fina

esis was tha
ms. 

SENTING ON

ion of the pa
me one is a
o the magacin
ation is to hav
d. The tabula

Process 

 
 
 
 
 

Transferrin
g the done 
pieces into 

the 
warehouse 

etecting mos
ees were a
ted. So, afte
another tabu
 addition.  
 

sed. The sam
al reason for 
d, the followin

chines  
hodology of 
erial  

man factors  
asurement in
rk conditions 
way, the poss
ssed, and tha
ess to a pro
y is presente
al piece to t
at we would 

NLY A SEGM

aper, only a s
 presentatio
ne or to othe
ve only quali
ar view is an 

Potentia
Failure

 
Damaged p

 
Long time

transfe

 
 

Not approp
conditions 

the wareho

st of the pro
aware), pote
r a while the
ular view wa

me one brou
defects. Wh

ng character

work 

nstruments  
 

sibility to mis
at is the reas

ocess. In add
ed. In this ca
the magacine
not find any

MENT FROM

segment from
n of the det

er sub system
ty produced 
excellent pre

al 
e 

N
ef

piece 
Repla
–
sequ
which

e for 
r 

Produ
delaim
work 
no ac
do 

priate 
into 
uses 

 
 
 
Nus p

oblems (pote
ential solutio
e process of
as created. T

20 

ught the team
hile creating 
ristics of the 

ss something
son why this
dition of the
ase the pres
e (or to othe
y non-confo

M THE FMEA

m the researc
tected proble
m (if it’s nece

piece (in mo
esentation o

Nus –
ffects 

S

acement 
time 

ences 
h are long 

4

uction 
ment, free 
force with 

ctivities to 

5

products 
3

ential and re
ons and pra
f practical im
The same on

m identified, r
the step, an
process wer

g is minimal.
s process is c
e paper only
sented part 
er process i
rmities and 

A TABULAR 

ch and segm
ems into the

essary). Altho
ore than 99%
f the detecte

S Reason

4
Mistakes 
done by
workers 
while 
transfer 

5
Transport 
equipment 
which is
more than
old 

3

Mistakes 
made by
the 
warehouse
workers, 
and the
transport 
workers 

eal ones, an
actical realiz
mplementatio
ne is present

 
researched a
d before the
e also taken 

 But there is
continued an

y a segment 
is the proce
f it’s necess
there would

VIEW 

mented tabula
e sub system
ough in this p
% of cases), s
ed problems. 

O Reas

y 
 
3

Check
piece 
piece 

s 
n 

 
7

Check
on e
piece 

y 

e 

e 

 
 
4

 

nd also prob
zation of the
on started an
ted into the t

and graphica
e FMEA meth

into conside

s always a p
nd improvem

from the ge
ess of delive
sary), where 
dn’t be detec

ar view is pr
m – transferr
part of produ
some proble
 

son D R
N

king 
by 

 
4 

 
48

ks 
every 

 
2 

 
70

 
 
6 

 
 
72

blems for w
e same one
nd after follo
tabular view 

al picture 
hodology 
eration:  

possibility 
ments are 
enerated 

ering and 
the first 

cted any 

resented. 
ring final 
ction the 
ms were 

RP
N 

8 

0 

2 

which the 
es were 
wing the 
which is 



 

 
Seeing 
compare
is than 
impleme
entity.  

5. CON

Having 
from a 
precise 
paper is
entity, w
impleme
period o
could sa
the fact 
publishe

REFER

[1] Ivo K
[2] Ivo K
 

 

 

 

 

Action

Motivation o
control of t

pie
Replacem

transport e
well as ma
ones that a

u
New ware

taking some
renovate th

the second 
e the same o

the metho
ented in a lo

NCLUSION 

in mind the 
completely c
in the field o

s to present o
which works 
entation done
of time, whic
ay that the p
that the sam

ed from the p

ENCES 

Kuzmanov, F
Kuzmanov, re

 
ns TO DO 

on work force
he materials
eces 
ment of the 

equipment, as
aintaining the
are already in
use 
houses, and
e measures t
e ones in us

part of the 
ones to the p
dology coul

ong period o

previous me
conducted a
of quality ass
only a segm
into Bitola’s

e by a multid
ch could be s
paper presen
me one is an 
practical usag

MEA method
esearch cond

Ac

e – 
s, 

Motiv
BUI

s 
e 
n 

Done 
of the 

d 
to 

se 

Genera
w

appro
f

table, result
previous RPN
d bring res

of time. Such

entioned, we
applicative re
surance in th
ent from the

s region, with
disciplinary te
seen into the
ts only a seg
ongoing pro

ge of the me

dology, intern
ducted into r

21 

tions TAKE

vation and TE
LDING actio

maintance o
machinery w
is in use 

ating wareho
hich are with

opriate condit
for the use.

t are more t
N numbers in
sults to the 
h approach b

e could cons
esearch from
his stage, into
 functioning 
h an aim to 
eam. The ind
e tabular vie
gment from t
ocess, we co
ethod into the

nal documen
real industria

 

 

N 
R

S
EAM 
ons 3

on all 
which 3

ouses 
h 
tions 

2

han visual if
nto the first ta

business e
brings busin

ider that the
m the field o
o a real busi
of the FMEA
present the

dustrial entity
ews presente
the things w

ould say that 
e business en

nts for applica
l entity in Bit

 
RESULTS FR
TAKEN AC

NEW R
O
 
5 

 
4 

 
3 

f you see th
able. But wh
entity only i
ess and fina

e paper pres
of quality co
iness entity. 
A methodolog
e real benefi
y had some b
ed into the p
hich were do
more and m

ntity. 

ation into rea
tola’s region,

ROM THE 
CTIONS – 
RPN 

D RPN
 

2 
 

30 

 
2 

 
24 

 
2 

 
12 

he RPN num
at is importa
if the same
ancial benefi

ents only a 
ntrol, or to 
The basic ai
gy into real i
ts from the 
benefits in su
paper. At the
one, and con

more papers 

al entities, 20
 2016-2017 

 

mber and 
ant to say 
e one is 
ts to the 

segment 
be more 
im of the 
ndustrial 
practical 

uch short 
e end we 
nsidering 
could be 

016 



 

Abstrac
and tec
valuable
that part
In today
tradema
strategy
If tradem
officially
mark sh
procedu
of the tr
quantita
approac
must be
elaborat
valuatio
both to t
key find
organiza
Main ob
area of 
 
Key wo
 
1. Intro
In today
quality a
The righ
Property
(Hadzip
area of 
formal r
more la
busines
the initia
or regio
Therefo
intellect
significa
organisa

               
Correspon
(g.rafajlov
6 Hadzipro

theory a

TRADEMA

ct : The mai
chniques of 
e assets of a
rticular area. 
y’s global e
ark can help
y and gain su
marks are to
y registered, 
hould be va

ures of extrac
rademark. To

ative approac
ch. Additiona
e taken in co
ted, along w
n. The main
their owner a
dings of tra
ation’s strate
bjective of th
trademark va

ords: Tradem

oduction  
y modern tim
and known o
hts that are 
y (IP) rights,
rokopiu, Nau
usage, its s

registration, r
arge or multi
ses in their 
ative in creat
nal level, but
re, understa
ual capital, 

ant factors in
ations use tr

                      
nding author: G
vski@seeu.edu.
okopiu M., Naum
and practice “Le

ARK VALU
ST

in goal of thi
valuating tra

an organizati

economic so
p a compan
ustainable fur
o be seen a
so they can 

aluated in f
cting the val

Today, there a
ch – with it’s 
ally, in succe
onsideration, 
with the cur
n goal of this
and to the pr
ademark va
egic planning
e paper is th
aluation. 

mark Valuatio

mes, tradema
rigin. 
arising from 
, have a sig
umovski, Sto
specific natur
represents a
inational cor
never-endin
ting and trad
t on an globa
anding and 
business cu
 “the new ec

rademark as 

                      
Gjorgji Rafajlovs

mk) 
movski G., Stojk
egal life” issue 5

UATION –
TRATEGIC

Gjo

is paper is s
rademarks a
ion in theoret

ocieties and 
ny in optimiz
rther financia

as potential 
become a u

first place, i
ue of the com
are two bas
famous: a) m

essful valuat
along with t

rrent trend a
s paper is to
rocesses tha
aluation tech
g, marketing u
he critical rev

on, Trademar

rks are takin

the continue
gnificant imp
ojkov, Stefan
re, the way 

a reflection o
rporations, b
g struggle fo
ing with thes
al level as we
measuring t
lture, or the

conomy”. Fro
their bases 

  
ki, LLM., Chief 

kov A., Stefanos
6, No. 13, p. 34

22 

 

MANAGIN
C COMPAN
orgji Rafajlo

studying the 
as a part of 
tical manner

d open mark
zing its man
al benefits. 
(added) cap

useful and m
is also a q
mpany, the b
ic groups of 
market; b) co
tion of a cer
their variatio
and difficultie
o determinate
t it’s used for
hniques can
undertakings
view of the u

rks, Intellectu

ng the huge r

ed use of ce
act on the d
oski; 2007). 
and the form
f certain com

but more fre
or better ma
se kind of int
ell.   
the “values” 
 value of th

om that point
for a continu

Operating Offic

ski Lj.: Understa
43-354, Belgrad

NG INTAN
NY BENEF
vski5 

concept, the
f the intangib
r, which gives

ket systems
nagement a

pital to the c
manageable a
question whi
brand and th
f approaches
ost; c) incom
rtain tradema
ons and frequ
es that occ
e the true va
r, using scien

n be seen 
s and fulfilling
used literatur

ual Property, 

role represen

ertain tradem
direct econo
The tradema

m of use, it’s
mpany’s inno
quently SME
rket position
tellectual cap

of the s.c. 
e brands & 
t of view, var
ued and long

cer – COO, SEE

anding the Econ
e, December 20

 

GIBLE AS
FITS 

e context an
ible assets p
s a specific r

s, knowing t
actions, crea

companies, t
asset. The re
ich is elabo
he value of th
s of valuating

me methods a
ark, there ar
uencies that
ur in the pr
alue that a c
ntific and em
as a usefu

g its long-ter
re and theor

Intangible A

nting a synon

mark, as a pa
omic benefits
ark or the ma
s familiarity, 
ovation and c
E’s. Namely
ning are the 
pital, and not

intangible a
trademarks 

rious compan
g-term develo

EUTechPark, S

nomics of Copyr
007. 

SSETS FO

d the differe
portfolio, as 
review of lite

the true val
ate useful m

they first nee
easons why a
orated, follow
he goodwill f
g trademark
and 2) the qu
re many fac
t are also sp
rocess of tra
certain mark 
mpirical metho
ful tool for 
rm financial g
retical practic

Assets.  

nym for stan

art of the Int
s of every e
ark itself, de
or the territo

creativity, tha
, small and 
ones that ar
t just on a ba

assets, as h
are becomi

nies, enterpr
opment (Lea

EE University, M

right, Magaziine

R 

ent forms 
well as 

erature in 

lue of a 
marketing 

ed to be 
a certain 
wing the 
from that 

ks: 1) the 
ualitative 

ctors that 
pecifically 
rademark 
possess 
ods. The 
creating 

goals. 
ces it the 

dardized 

tellectual 
conomy6 
spite the 
ory of its 
at are no 
medium 

re taking 
asic local 

human & 
ng more 
rises and 
adbeater, 

Macedonia 

e for legal 



 

1999).7 
In a mo
(potentia
in mind,
with sim
lead to 
the prof
Accordin
value of
On the o
differenc
of the s
always a
the inno
positive 
Rogers;
One of 
they are
way, “m
potentia
As one 
differs t
market. 
function
indirectl
other m
Pepeljug
But also
2008)13 
can con
actively 
By analy
that cer
Tradema
complex
the con
technolo
In that c
clients, 
products
 
2. Form
Because
their ow
               
7 Leadbea
8 Landes W
9 Greenha
p. 4. 
10 Hadzipr
11 Gunthe
12 Polenak
p.140. 
13 Aldred J
and Brand
14 Haig D.

ost basic le
al) clients tha
, they are ac

milar characte
higher profita
its to certain 
ng to this, tra
f innovations
other hand, 
ce between t
ame mark v
a possibility 

ovativeness t
news for th

 2005)9  
the main rea

e effectively 
arks can be 

al clients”.    
of the majo

the products
Hadziproko
 which are d
y related w
arketing and
govski; 2004
o, marks hav
even if the 

nclude that, t
using the m

ysing the eco
rtain markets
ark do not, 
x system of 
nstant shad
ogical, geogr
context, trade
employees 

s that they fin

mal Registra
e of the she

wners are gai
                      

ater C.: New Me
W.M. and Posn
alg C., Rogers M

rokopiu M., Nau
r M.: Trademark
k-Akimovska M.

J.: Economic Ra
ds: an Interdisci
, Heberden T., 

evel, enterpr
at, their good
ctually reduc
eristics, for w
ability, until e
– more acce

ademarks qu
 that are und
certain econ
the value of 

valued from t
that the IP in
through incre
he companie

asons why c
helping them
seen as dire

or economic 
s and service
piu, Naumov

directly relate
ith the com
d propagand
4).12  
ve this powe
products tha
this particula
arks in organ
onomic funct
s and consu
end they ne
cognitive an

dow of diffe
raphical and 
emarks are s
and the oth
nd themselve

ation of Trad
ear fact that 
ning more be
                      

easures For The
er R.A.: Tradem

M.: Trade Marks

umovski G., Stoj
k Valuation, The
., Dabovic Avan

ationale of Trad
plinary Critique 
Doing the Numb

rises are ten
ds and servi

cing the cons
which they’re
eventually; th
eptable level
uite often are
dertaken in th
nomists and 
a trademark

the standpoi
n general, an
easing the p

es, but certai

companies u
m in fulfilmen
ect communic

functions o
es of one m
vski, Stojkov
ed with the q
petitiveness,

da purposes 

er for turning
at are attach
ar function ju
nisation’s eve
tions of the t

umers have 
ever do exist
nd emotional
erent micro 
cultural chan
suitable for g

her stakehold
es attached 

demarks  
trademarks 

enefits if the
  

e New Economy
mark Law: An Ec
s and Market Va

jkov A., Stefano
e Berkly Electro
nasovska J., Buc

emarks: an Eco
(2008) Cambrid

bers, TMW, 200

23 

nding towar
ces are mar
sumer’s alte
e charging a
he pressure 
 (Landes, Po

e used as on
he process o
lawyers are 

k valued from
nt of the gen
nd in that ma
rices of the 
inly unaccep

use trademar
nt of their ma
cation links b

of the tradem
market comp
v, Stefanoski
quality and di
, warranty, a
(Polenak-Ak

g a common 
ed on haven

ustifies all the
eryday busin
rademarks, o
on becoming
t in a vacuu
 elements tr

and macr
nges.   
generating p
ders are co
to (Haig, He

are playing
y formally re

y, OECD, Amste
conomic Perspe
alue in UK Firms

oski Lj.: Underst
onic Press (bepr
ckovski V., Pep

onomist’s Critiqu
dge: Cambridge
03, p. 156.   

rds using th
rked with cer
ernative in lo
 relatively hi
of the open 

osner; 1987)
ne of the stra
of their own b
emphasizing

m the standp
neral society
atter the trad
products in t

ptable for the

rks in the ev
arketing, stra
between the 

mark it certa
petitor form 
; 200710 Des
istinctiveness
advertiseme
kimovska, Da

product/serv
n’t been spe
e efforts spe
ness matters
one must no
g a success

um, but they
ransformed i
ro sociologi

profits, only a
ntributing to
berden; 2003

g significant 
egister their m

erdam 1999.   
ective, Journal o
s, Oxford Intelle

tanding the Eco
ress – www.bep
eljugovski V: In

ue in Bently L., 
e University Pre

 

e trademark
rtain constan
oking-up for 
igher price. H
market com
.8   

ategy tools fo
business acti
g the fact tha
oint of a com
y. They are a
demarks in p
the markets 
e society in 

veryday busi
ategic and fi
companies a

ainly is its d
other compe

spite this, tra
s, (Gunther, 
nt, packagin
abovic Avan

vice into stat
ecially and v
ent on resear
. 
t forget to m

sful (or unsu
y are only a 
nto series o
cal, econom

as a result of
owards the v
3) 14 

role in comm
marks and th

of Law and Eco
ectual Property R

nomics of Copy
press.com/ndsip
pellectual and i

Davis J. and Gi
ess, p.175. 

ks to signal
nt quality. Ha
r goods and 
Hence, highe

mpetition does

or extracting 
ivities.  
at there is si

mpany, and t
arguing that,
particular, are
– which is o
general (Gr

iness is the 
nancial goals
and their cur

istinctivenes
etitors on th
ademarks ha
2006) 11 but 

ng, catalogu
nasovska, Bu

tus symbols 
isibly improv
rching, inves

ention the ac
ccessful) tra
part of one 

of actions, th
mic, politica

f its own val
visual identit

mercial trans
herefore prot

nomics, 1987. 
Research Cente

yright, 2007. 
p/art7), 2006.  
ndustrial proper

insburg J.C. Tra

ise their 
aving this 

services 
er prices 
s reduce 

a bigger 

ignificant 
the value 
, there is 
e limiting 
obviously 
reenhalg, 

fact that 
s. In this 
rrent and 

s, which 
hat same 
ave other 

are also 
ing, and 

uckovski, 

(Aldred; 
ved. One 
sting and 

ctive role 
ademark. 

big and 
at are in 

al, legal, 

ues, that 
ty of the 

sactions; 
ect them 

er, 2005, 

rty, 2004, 

ademarks 



 

by the c
Althoug
that ma
registere
compen
In pract
later da
compan
that are 
Therefo
register 
they inte
For the 
only th
applicat
number 
At the e
– by the
and the 
general 
are rewa
 
3. Conc
Tradema
with oth
In an i
protectin
compan
In such 
have be
When c
environm
interdep
assets i
assets t
way, be
the pack
Popovic
along w
In gene
other IP
is gene
element
And if th
one dim
econom
tradema

               
15 Yelnik A
ment?, MA
16 Sinclar 
17 Martin, 
18 Naumov
19 Martin, 

current and a
h, the choice

ark threw na
ed trademar

nsation from 
ice, a princip

ate formally 
ny can practi

arising from
re, these kin
a mark, bec

end to use in
awareness o
e World In
tions for trad
of 200.000 (

end, the shee
e rights that 

positive valu
– by allowin

arded.   

cept of valu
arks are of e
er inputs and
ntertwined b
ng the marke

ny and other 
cases, the q

een directly li
considering 
ment, one m
pendent with
s called “pac
that are used
side the trad
kaging, corp
c; 2011)18 ha

with it – with th
ral, the proc

P elements. B
rally accepte
ts”(Martin, D
he value is d

mension, depe
mic and legal
ark. In that m

                      
A.: From the poi
ARQUES Annu
R.: Value of Tra
D. and Drews D
vski G, Dusan P
D. and Drews D

applicable law
e to register 
ational or in
rk, because 
possible offe
ple says that
protects it 
cally save ti

m the use of t
nd of situatio
cause they h
n the future (Y
of the need 

ntellectual P
demark regi
(Sinclar, 200
er benefits of
arises from t
ues that are 

ng and encou

ation and ap
exceptional v
d factors of p
business wo
et position, p
unlimited are

question isn’t
nked with th
the context 

must take in
h the other a
ckage” or “bu
d for marketin
demark, othe
orative name

ave broad in
heir combine
cess of trade
But, in the fo
ed that: “the
rews; 2006) 
efined as a m
ending on th
l issues and

manner, the v

                      
nt of view of co
al Conference, 
ademarks and B
D.: Intelectual P
Popovic.: Inform
D.: Intelectual P

ws. 
or not to reg

nternational 
it is the only

enders.  
t, if one com
by registerin
me and mon
he mark.  
ons implies t
ave spend s
Yelnik, 2009)
on formally p

Property Org
stration and
9)16   
f the formal r
the usage of
represented

uraging com

pplication a
value for the 
production, in
orld, tradem
promoting the
eas of the bu
t: do marks h
e value of tra
of tradema

nto account 
assets corre
undle of asse
ng purposes
er assets suc
e, the logo, a
fluence on t

ed value.    
emark valua
oundation of 
e value is a 

19 
measuremen
e unique goa

d consequen
alue of a ma

  
mercial value o
2009.  

Brands, 2009, p
roperty Valuatio

mation Technolo
roperty Valuatio

24 

gister a certa
registration 
y way that g

mpany makes
ng it in the 
ney on even

that the maj
significant pa
)15 
protecting a 
ganisation –
d in the USA

registration o
f the mark; 2
d by the mar
petitive busi

areas  
companies, 

n generating 
marks are d
e competitive
usiness actio
have their ow
ademark itse
ark valuation

that the tra
elation with i
ets” (Martin, 

s shall be val
ch as: the na
and in recen
the mutual i

tion isn’t mo
extracting va
measureme

nt of benefits
als, different 

nces which c
ark can be its

f trademarks, do

.503.  
on Techniques, 
gy Law, Skopje

on Techniques, 

ain mark rem
offices, this 

guarantees a

s investment 
official trad

ntual law-suit

jor part of th
art of money 

certain trade
–WIPO have
A in 1996 a

of a tradema
2) consumers
rk itself and f
ness module

because the
additional p

irect contrib
e advantages

ons and relati
wn value? but
elf? 
n, and its u
ademark, as
t. In practice
Drews; 200
uated as “int
ame of the p
nt times even
ntensifying o

ore different 
alue is defini
ent of the be

s, then that sa
reasons, sp

can be arise
s increased m

o current laws s

IP Metrics, 200
e, 2011. 
IP Metrics, 200

 

mains in the h
paper will 

appropriate e

in creating a
demarks reg
ts from the v

he owners a
and time to 

emark says t
e received 
applications 

rk influences
s – by confir
finally 3) the 
e where inno

ey have that 
rofits. 

butors in cu
s, raising the
ions on an o
t: how much

undeniable r
s input, sho
e, this point
6)17 For exa
tegral marke

product/servi
n the domain
of their com

than the va
ing the term 
enefits acqu

ame value m
ecific occasi

e by the valu
market share

sufficiantly prote

6.  

6. 

hand of the o
be elaborat

economic an

a mark that, 
istration offi

violators of th

re willing to 
create the m

the fact that 
more than
have excee

s all sides: 1
rmation of th

economic s
ovation and c

power, in co

utting the ex
e market valu
rganisationa
 of the perfo

role in a co
uld be obse
t of valuating
mple, the int

eting package
ce, industria

n-name, (Nau
mbined mean

aluation proce
“value” itsel

ired by usin

might have m
ons, but also
uation of the

e, its higher p

ect brands from 

owner of 
ting only 
nd moral 

in some 
ces that 
he rights 

formally 
mark that 

in 2005, 
 35.000 

eded the 

) owners 
e quality 

system in 
creativity 

orrelation 

xpenses, 
ue of the 

al level.   
rmances 

ompany’s 
erved as 
g similar 
tangibles 
e”. It that 

al design, 
umovski, 

ning, and 

esses of 
f. In IP it 
g the IP 

more than 
o various 
e certain 
price, the 

infrige-



 

addition
There a
common
collatera
and liqu
informat
 
4. Proce
The act
easy tas
return o
the end,
Besides
which a 
the mar
internati
marketin
by this k
busines
Some o
as well, 
 
The Cos
The Ma
demand
The Inc
worth o
Along t
(express
based o
Some o
conside
time (Ul
 
The Cos
The Cos
the expe
aim is to
with a n
1997)24 
At first g
and ind
lifetime 
more of
seem to
represe

               
20 Roosma
ates Ingsu
21 Marttin 
22 Smith V
23 Ulmer M
St.Gallen,
24 Smith V

al revenues,
are many situ
n “set of c
alisation; Ins
uidation); Liti
tion etc. 

ess and met
ual process 
sk at all. The
of rather inco
, the final res
s the purpos
 certain trad
rk (Martin, D
ional compa
ng program 
kind of comp
s in that sam

of the most s
are conside

st-based Me
arket-based 
d and  
come-based
of the tradem
these s.c. “q
sed in financ
on measuring
f the authors
ration more 
mer; 2003)23

st-based me
st-based Me
enses made
o determine 
new one, wh
  
glance, perfo
irect expens
period is ea
f one hundre
o be carved i
nt. In these 

                      
a, Kerr & Reilly:
ughts Quarterly 
D., and Drews D

V. Gordon: Trade
M.: Latest resea
 2003.     

V. Gordon, Trade

, or a simple 
uations, whe
ategories” (

surance poli
igation and 

thods of val
of evaluatin

e procedure i
onclusive res
sult must ofte
se of the val
emark is val

Drews; 2006)
any, which ha
and excellen
pany will hav

me business 
significant me
red the follow

ethod – mea
Method – m

d Method (E
mark. 
quantitative 
cial terms of
g the other –
s consider su
or less, all t

3 

ethod 
ethod has the
 in the past 
the total sum

hile getting t

orming this m
ses that in s
asily sad the
ed years old
into the mem

cases, it is

                      
 Intelectual Pro
Journal, Summ
D.: Intellectual P
emark Valuation

arch on the valua

emark Valuation

cut in expen
ere trademar
(Roosma, K
cy; Organisa
dispute reso

luation  
g intangible 
tself requires

sults which c
en be interpr
uation and t
luated may b
)21. In that m
as well train
nt distributive
ve higher ma
sector.  
ethods of tra
wing basic q

asuring the 
measuring th

Economic M

methods” w
f ‘profit’ or ‘lo
– non-financ

uch a divide 
the qualitativ

e primary pu
that had lea

m of money 
the same re

method seem
some time, c
n done. The
d lifespan (s
mory of seve
s extremely 

  
perty Lost Profi

mer 2002, p.5 
Property Valuat
n, 1997.  
ation on intellec

n, 1997, p.21. 

25 

nses.  
rk valuation 

Kerr & Reilly
ational activ
olution; Acco

assets alon
s a lot of time
can’t be alwa
reted with the
the areas of
be the single
matter, if the
ned personne
e channels, i
arket value t

ademark valu
uantitative m

replacemen
he value of t

Method) – m

which task i
oss’), there a
cial elements
inappropriate
ve and quan

rpose to val
ded to creat
needed in o

esults that th

ms pretty sim
contributed i
ere are lots o
such as “Co
eral generatio

difficult to d

ts and Econom

ion Techniques

ctual capital: Mo

can be relev
y), 20  such a
vities (re-org
ounting; Com

ng with the v
e, valuable re
ays easy to 
e utmost cau
f application

e most impor
e mark is va
el and mana
it is almost c
than in the “

uations, in th
methods (Sm

nt value of th
the tradema

measuring 

is to ‘simply
are also oth
s, such as: f
e, underlining
titative aspe

uate a certa
ion of that p
rder to re-cre

he original m

mple, but in 
n creating o
of real-life ex
ca-Cola”, “G
ons of consu
determine al

ic Damages An

, IPmetrics LLC

odels, methodes

 

vant. These 
as: Financia
anisation, m

mmercial tran

valuation of t
ecourses an
measure or 

ution.  
 of the valu
rtant elemen
aluated in th
agers, huge 
certain that t
hands” of, le

he same time
ith; 1997):22

he mark; 
ark thru fair 

the value o

y’ measure 
er “qualitativ
feelings, tho
g that both g

ects of the va

in trademark
articular trad
eate a certa

mark originall

practice ext
or maintainin
xamples whe

Gillette” or “K
umers as ico
ll the inputs

alyses, Williame

C, The licencing 

s and their evalu

situations fa
al securitisat
mergers, acq
nsfers; Mana

trademarks i
d money inv
precisely co

ation, the co
t of the final 
e context of
capital, an 

he trademar
et’s say a sm

e of other int

market sup

of future ec

the exact 
ve methods” 
ughts, emot

groups are ta
aluation at th

k thru summ
demark. This
in mark, or r
ly performed

tracting all th
g a tradema
ere tradema
Kellogg’s”), a
ns of the thi

s that had le

ette Manageme

Jurnal, 2006. 

uation, Universit

all into a 
tion and 
quisitions 
agement 

s not an 
vested, in 
orrect. At 

ontext in 
value of 

f a large 
effective 

rk owned 
mall local 

tangibles 

pply and 

conomic 

numbers 
that are 

ions etc. 
aking into 
he same 

ing all of 
s method 
replace it 
d (Smith; 

he direct 
ark in its 
rks have 
and they 
ngs they 
eaded in 

ent Associ-

tat 



 

develop
The bas
paying f
Paraphr
of creati
The Cos
value of
1)Trend
direct an
2)Re-cre
with the 
The nex
(Consum
 
Table 1

 
The Ma
The Ma
tradema
future b
consens
Actually
(FMV) w
will for b
other sid
any of th
Believin
equilibri
tradema
The ver
mark on
previous
estate m

               
25 Prashar
ahead, an
26 Graham
27 State St
Nr.4.1.10.
28 Tairijan 
29 Gunthne

ping the trade
sic doctrine 
for some so
rased, it wou
ing the same
st-based Met
f a trademark

ding historica
nd indirect (e
eation costs 
 same or ver
xt table is giv
mers Price In

: Historical c

rket-based 
arket-based M
arks. Thru th
benefits that
sus over wha
y, the exact v
which repres
buying from 
de, in the ter
he sides (Tai
g that, the fu
um and ther

ark took a ce
ry basics of t
n the marke
sly bought by
markets – wh

                      
r S. and Rashm
n Indian Perspec
m M.: Trademark
tatistic Bireu of 
58 (http://www.
A.: Valuing Tra

er M.: Tradema

emarks thru t
which this m

ort of IP mor
uld mean tha
e technology.
thod practica
k. They are t
l costs – or 

ex. consultan
– or an esti

ry similar cha
ving an exam
ndex): 

cost of develo

method 
Method is th
e methodolo
t can be ac
at other mark
value of the 

sents the hig
one hand, a
rms of an op
rijan; 2009) 2

ull market su
refore the ma
ntral part of t
this valuation
t, which cor
y some othe

here for exam

                      
i K. A.: The Inte
ctive, World Aca
k Valuation, 200
Republic of Ma
stat.gov.mk/Prik

ademarks and D
ark Valuation, 20

the years, du
method starts
re than the 
at nobody wo
.  
ally is made 
he following:
the costs us

ncy, advertisi
imate of all t
aracteristics 
mple of dete

opment of a 

he most dire
ogy of the m
chieved by 
ket competito

mark is det
hest offered 
nd well infor

pen and undi
28 
upply and de
arket itself w
this method.
n method ar
rrespond with
r side (Gunth

mple, a family

  
ellectual Propert
ademy of Scien
04, p. 9. 
cedonia, Consu
kaziSoopstenie_

Domain Names, 
006, p.6. 

26 

ue to present
s from is tha
cost of mak
ould pay for 

of two differe
: 
sed in develo
ng, package
the expendit
with the orig

ermination a 

hypothetical 

ct methodolo
arket value, 
using the tr

ors think abo
termined by 
price for a w

rmed seller w
sturbed mar

emand will ev
will be the ke
  

re laying in th
h the value 
hner; 2006) 2

y house of 20

ty Valuation: A c
ce, 2009 

umers Price Inde
_en.aspx?rbrtxt
DomainMart, 2

t day. 
at, it is reaso
king it on its 
some techno

ent approach

oping the ma
e design) exp
ures and eff
inal tradema
hypothetical

mark (Mace

ogical proce
we can mea

rademark in
out the true v

the meaning
well-informed
with a clearly
rket, with no 

ventually me
ey factor of r

he opportun
of some oth

29. We can fi
00m² with th

case of Jet Airw

ex – according 
t=39). 
009. 

 

onable to ex
own (Prash

ology more t

hes, that can

ark in curren
penditures an
forts made to
ark (Graham;
 trademark v

edonian CPI; 

 

dure in the 
asure the cu

n the future 
value of the m
g of the term
d buyer with

y expressed 
pressure for

eet each othe
revolving the

ities in comp
her mark, w
nd the same
ree bedroom

ways, the innova

to the COICOP

xpect compa
har, Rashmi;
than the actu

 determinate

t prices, incl
nd 
o create a n
; 2004)26 
value using t

2010)27: 

process of v
urrent value o

times, by 
mark.   
m “fair-marke
h a clearly ex
will for sellin
r selling or b

er in a timely
e current valu

parison of th
ith similar a

e principle in 
ms and two b

ative and critical

 clasification 10

anies not 
; 2004)25 
ual costs 

e the real 

uding all 

ew mark 

the CPU 

valuation 
of all the 
reaching 

et value” 
xpressed 
ng on the 
uying on 

y-framed 
ue of the 

e similar 
ttributes, 
the real-

baths in a 

l times 

0/08/2010, 



 

relativel
determin
open an
And tha
tradema
from on
that “op
often the
are just
sectors,
know-ho
market v
Having 
finding a
perform
compara
the geo
(Martin, 
 
The Inc
From an
most he
applicat
how qui
measuri
The Inc
tradema
Rashmi
Some a
extracte
tradema
if he dec
The valu
which w
on a tod
(current
Estimati
from sim
The bas
is willing
on its p
making 
would b
For bett
“time va
immedia
the infla

               
30 Martin D
31 Prashar
32 Gunthne
33 Gream 
34 Yelnik A
ment?, MA

y quiet neig
ne its real v
nd active mar
at’s exactly th
arks. Namely
e side to an
en” and “act
ese type of t
t a part of a
 or simply tr
ow technolo
value of that 
in mind that
a mark that 
, for that pur
able elemen

ographical ar
Draws; 2006

come metho
n effective po
elpful indica
tion lies in th
ckly and to w
ing exactly th

come Method
ark during its
; 2009).31 
authors, (Ma
ed from the 
ark in the fut
cides to licen
uation of the

would be mad
day prices le
) value of the
ing the futur

milar competi
sic standpoin
gly ready to 
roducts, eve
some extra 
e made by li
ter understa
alue of mon
ately is worth
ation on the r

                      
D. and Draws D
r S. and Rashm
er M.: Tradema
M.: Trademark 

A.: From the poi
ARQUES Annu

hbourhood i
alue. Howev
rket” are obli
he biggest o
y, although t
other are we

tive” market 
ransaction a
a bigger tra
ransferring t
gy, or franc
single eleme

t the tradem
has similar 

rpose, before
ts such as: 

rea, life-time 
6).30 

d 
oint of view, 

ator for mea
e fact that p

what extent t
hat – the ass
d is defined 
 lifetime, con

atthew Gream
older “Eco

ure, with the
nse it to som
e mark using 
de using the
evel (or price
e same mark
re profits is 
itors on the s
nt of this met
pay certain a

entually lead
profits. The

censing the 
nding the In
ey”. The co
h more than 
real value of 

                      
.: Intellectual Pr
i K. A.: The Inte

ark Valuation, 20
Valuation, 2004
nt of view of co
al Conference, 

s compared
ver, in order 
igatory.  
bstacle while
there are so
ell known to 
were transac

are rare and q
nsactions su
he trademar

chising, so it
ent as a part

marks, along 
attributes as

e even begin
the type of t
of the mark

The Income
asuring the 
ractically, all 
they can deliv
sessment on 

as current 
nsidering all t

m, Michael 
nomic-based

e special acc
e other side 
this particul
 trademark i

es that are va
k.   
based on pr
same market
thod is the fa
amount of m
ing to increa

erefore, the 
trademark is

ncome Metho
oncept of “tim

the same a
money, there

  
roperty valuatio
ellectual Propert
006. 
4. 
mercial value o
2009, p. 9. 

27 

 with anothe
to perform s

e using this 
ome cases w

the general 
ctions with IP
quite un-tran
uch as: acq
rk “in a pack
t becomes p
t of a bigger 
with the oth
s a comparis
nning the pro
the tradema
k, and etc., 

e (or Econom
value of a 
types of pro

ver the retur
returning the
value of all 
the risks dur

Günther) co
d Method” w
cent to the m

(Gunthner; 2
ar method is
n the future 
alid on valua

revious owne
t.  
acts that an 

money that wi
ase of the pr
need of det

s the primary
od it is cruci
me value” e
mount receiv
e is a continu

n Techniques, 2
ty Valuation:, W

f trademarks, do

er house wit
such compa

particular m
when the det

public, in re
P truly exist,

nsparent. Add
uisitions, tak
kage” with o
practically im
and relativel

her parts of 
son model c
ocess of valu
rk, the type 
in order to g

mic-based) M
certain trad

operty in the 
rn of the inve
e investment
future reve

ring the time 

onsider that 
which meas

measurement
2006)32 (Gre
s performed 
business op

ation period/s

er revenues,

enterprise w
ill legally allo
rices of its o
ermination o

y objective of
ial to have e

explains that
ved in the fu
uous earning

2006, p.6. 
World Academy o

o current laws s

 
th similar pa
arison, the cr

ethod in det
tails form tra
eality one ca
 for the simp
ditionally, tra
keovers of w

other assets 
mpossible to
y complex tr
IP are truly 
can be extre
uation, one m
of the indus
get real and

Method is the
emark. The
business wo

estment. This
t of trademar
nues made 
of making th

the Income
ures all the
s of the futu
am; 2004)33.
through calc

perations from
s), in order t

, or other co

which doesn’
ow it to put a
own products
of the individ
f this method
elementary u
t an amount
uture. Apart f
g interest on 

of Science, 200

sufficiantly prote

arameters in 
riteria of an 

ermines the 
ansferring tra
annot rely on
ple reason th
nsferring tra
whole comp
such as bra

o determine 
ransactions.  
unique by d

emely difficul
must provide
strial/busines
 acquire end

e most used
 cause for 
orld are eval
s particular m
rks.  
from the us

hose profits (

e Method is 
e benefits u
re fees to th
. 
culating the r
m its owner, 
to determine

omparative r

t have its ow
an existing tra
s on the mar
dual revenue
d (Yelnik; 200
understandin
t of money 
from the influ
it. The term 

9, p.1266. 

ect brands from 

order to 
“existing 

value of 
ademark 

n the fact 
hat, most 
demarks 
anies or 

ands, the 
the real 
    

definition, 
t task to 

e the key 
s sector, 
d results 

 and the 
its wide 
uated by 

method is 

se of the 
(Prashar, 

actually 
sing the 
e owner, 

revenues 
reduced 

e the real 

revenues 

wn brand 
ademark 
rket, and 
es which 
09).34 
ng of the 
received 
uence of 
used for 

infrige-



 

the curr
generate
There a
Income 
Discoun
In the fo
techniqu
 
Table 2

 
Qualitat
The so-
or the m
and/or b
particula
So, inst
focusing
niches. 
messag
on the m
One res
results 
Namely,
of well-k
for each
the coun
an aver
parts of
average
can actu
share of
The pre
               
35 Martin D
36 Rafajlov
37 Gunthne
38 Gelb, G

ent value of 
ed by a trade

are also seve
Method: Re

nted Cash-Flo
ollowing tab
ue (Rafajlovs

: Income – m

tive method
called “qualit
monetary va
branding ex
ar trademark
tead of mea
g on the effe
Furthermore
es that are u

markets the c
search of the
regarding th
, when one c
known tire m
h set, the res
ntry (in whic
age of 109$
f USA, (in w
e of “only” 94
ually be varia
f a company 

evious examp
                      

D. and Draws D
vski G.: Legal a
er M.: Tradema

G.: Why a Trade

money to be
emark, must 
eral approach
esidual; Prem
ow (DCF) an
le there is a

ski; 2013):36  

method exam

ds of valuati
tative” metho
luations. Th

xperts and th
k has in its co
asuring the 
ects that som
e, they most 
usually trans
companies a
e famous “G

he different p
couple of foc

marks, from a
ults were tot
h states the 

$ for the who
which the ma
4$. The rese
able dependi
on a particu

ple can led t
                      
.: Intellectual Pr
nd Economic As

ark Valuation, 20
mark can’t be v

e received in
be recalcula

h techniques
mium Price 
nd Real Optio
an example 

mple: Relief fr

on 
ods of valuat
ese types o
hey tend to 
onsumer’s ey

exact finan
me tradema
importantly f

sferred by us
re competing

Goodyear” –
perceptions 
cus-groups w
a bunch of di
tally unexpec
company ha

ole set of “G
arket share w
earch conclud
ing on geogr

ular territory.  
to a conclus
  
roperty valuatio
spects of Trade
006, p.7. 
aluated as a Br

28 

n future is ca
ated to the pr
s (Martin, Dra
(PP) or Ear

ons Method 
of a tradem

rom Royalty 

tion tradema
of valuations 

throw a dif
yes. 
cial parame
rks are caus
focus on the

sing certain k
g on (Gunthn
car tires ma
of a tradem

were given 12
fferent sets, 

cted: the focu
ad more than
oodyear’s” t
was under 5
ded that, the
raphical char
    

sion that the 

n Techniques, 2
emark Valuation

rand, 2010, p.4.

lled “present
resent value 
aws; 2006) 3

rnings Split 
(ROM) 

mark valuatio

Technique 

arks are direc
are in mos

fferent kind 

eters of valu
sing in the s
 emotions, fe

kind of trade
ner; 2006).37

ade in the U
mark value a

25$ and a ch
while pointin

us-groups wh
n 9% of the 
ires, while in
5%), the res
e value of a t
racteristics, b

qualitative v

2006, p.7. 
n, 2013, Skopje,

 
t value”. Thu
to yield real

35 that are us
(ES); Relief

on using the 

ct alternative
t cases requ
of light on 

ue, the qua
specific targ
eelings and 
mark of a ce

US, had sho
mong its clie
hance to sele
ng out how m
hich came fr
market share
n the wester
spondents w
trademark, a
but also depe

valuation tec

 p.45 

s, the future
istic analyse

sed of perfor
f from Roya

Relief from

 

 of the “quan
uested by m
the meanin

litative meth
et groups o
other high-d

ertain type of

wn some in
ents (Gelb; 
ect one parti
much would 
om the north
e) were read
n and south
ere ready to
along with th
ending on the

chniques ten

 income, 
es.   
ming the 
lty (RR); 

 Royalty 

ntitative”, 
marketing 
g that a 

hods are 
r market 
istinctive 
f product 

teresting 
2010) 38. 
cular set 
they pay 

h parts of 
dy to pay 
-western 

o pay an 
he brand, 
e market 

d to see 



 

the true 
or the e
This ex
perform
market, 
have its
collectiv
Knowing
if they a
and pub
 
Compa
As prev
other or
recourse
some so
tradema
perform
The sim
establis
consequ
top of th
therefor
different
The dev
obvious
markets
that the 
in just 2
mind tha
Registe
increase
An add
particula
single v
role in d
The cos
econom
tradema
maximu
The lac
needed 
weakne
The ma
market o
fact tha
characte
or the cu
               
39 Zaichko
siates, Lo
40 Smith G
41 US Trad
42 DachisG

value of the
nd users of t

xactly makes
ed by these
economic, 

s own and u
ve matter as 
g this, combi
are performe
blic opinion p

rative analy
viously stated
rganization is
es, time-fram
ort of prelim

ark is an ong
ances.   

mple re-creati
hed method
uences, mos
hat, valuating
re certain co
t results.  
velopment of
ly leads to u

s, and inevita
launching o
 years (from 
at the “Apple
r)41 Or did s
e the mark va
itional facto
ar, to the dy
variation of o
determination
st-based me

mical activities
ark usage. Th
m value, in c

ck of attentio
précised h

sses of this p
arked-based 
of trademark
t one particu
eristics, and 
urrent supply
                      

owsky J.L.: The 
ndon 2006, p.9

G.: Trademark V
demark Registe
Group (http://da

e mark linking
the product t
s the qualita

e methods sh
cultural and 
unique differ
well. 
ining the qua
d in tight cor

pools (Smith; 

yses of the m
d, performing
s not an eas
mes, financia

minary and u
going and dy

on or re-buil
ds that can
st certainly sh
g a mark in g
mpanies ten

f new techn
up’s and dow
ably to the fa
f a new iPod
2003 to 200

e” shares va
someone ima
alue of “Red 
r contributin
namics of th

one particula
n the end val
ethod is relat
s behind the
his method is
cases of selli
on devoted t
historical do
particular me
method on 

k transfers in
ular mark ca
its acceptan

y and deman
                      
Psihology Behi
. 

Valuation, John W
er (www.uspto.g
chisgroup.com/

g the mutual
hat are label
ative metho
hould be tai
other param

rences on th

alitative and 
rrelation with
1997).40   

methods 
g a tradema
sy task. It req
al inputs, an

un-final resul
ynamical pro

ding a trade
n precisely 
hadows the 
great matter 

nd to have di

ologies, as w
wn’s of certa
aidement of 
d will increas
05)? If someo
lue had incre
agine that th
Bull” for 106

ng mark val
he general s
r factor that 
ue of its fina
tively fast an
 valuated ma
s also suitab
ing or licensi
to the benef

ocumentation
ethod.  
the other ha

n terms of se
an be comp
nce of determ
nd.  
  
nd The Tradem

Wiley & Sons, 1
ov).  
/2012/10/7-socia

29 

l interaction 
lled with it (Z
d special b
lor-made, de
meters. In th
he value of 

quantitative 
h the differen

rk valuation 
quires creati
nd complex 
lts and conc
ocess, and i

mark may be
determine 

further bene
depends of 

ifferent syste

well as the n
ain compani
certain well-

se the value 
one could pr
eased by 36
he jump of F
6% in just 15
ue is the s
urroundings.
can influenc

al value.   
nd easy to p
ark or at cas
ble in cases i
ing. 
fits of using 
n of the ex

and, is exce
lling or licen
ared with ot

mination of th

mark Infrigement

1997. 

al-campaign-ins

between the
Zaichkowsky;
by nature, a
epending on
hat matter, e
a certain tra

valuation me
nt type of reg

process in t
ng and man
calculations

clusions. Afte
t demands c

e useful in ce
the short-te

efits of using 
the context 

ems and pro

never-ending
ies or whole
-known trade
of the “Apple

redict it, toda
0% for those

Felix Baumg
5 days? (Dac
sensitivity of
. One can e
ce the trade

perform in c
ses when its 
in which the 

the tradema
xpenses are

ellent choice 
sing certain 
ther marks o
he value acco

t and Counterfe

sights-from-redb

 
e trademark i
; 2006).39 

and in pract
 its unique g

every potent
ademark in 

ethods may b
gular market 

the frames o
naging a who
, which at t
er all, meas
continues ef

ertain cases
erm along 
the same m
and the reas
cedures of v

g change of 
e industries f
emarks. Who
e’s” tradema
y he/she wo
e 2 years pe
artner of “R

chisGroup) 42 
f the intangi
asily conclud
mark itself c

cases when 
owner is in t
trademark s

ark in the fu
e generally 

when there
marks. It’s c

on the mark
ording to the

iting, London: L

bull-stratos/). 

itself, and the

tice, every v
geographica
tial focus gro
both subjec

bring the bes
research tec

of a compan
ole system o
he end will 
uring the va
fforts and pe

, but the lack
with the lo

mark in the fu
sons of its v
valuation, an

the busines
from the fac
o would hav
rk for incred
uld be rich, h

eriod. (US Tra
Red Bull Stra

ibles, tradem
de that almo
can play a si

there aren’t
the start-up 

should be sho

uture, and th
considered 

e is open an
core advanta
et that share

e market equ

Lawrence Erlabu

e buyers 

valuation 
al, social, 
oup may 
ctive and 

st results 
chniques 

y or any 
of human 
result in 

alue of a 
ermanent 

k of well-
ong-term 
uture. On 
valuation, 
nd thus – 

ss trends 
ce of the 
e known 
ible 44% 
having in 
ademark 

atos” can 

marks in 
ost every 
ignificant 

 any big 
phase of 
own with 

he much 
as key 

nd active 
ge is the 
e similar 
ilibrium -  

um Asso-



 

The lack
this met
or sellin
perform 
It seems
most us
a conse
valuated
tradema
On the 
conside
unpredic
can som
In most 
known m
method 
(Sinclair
combina
some ne
One exa
a real va
 
Table 3

 
5. Facto
The sin
different
should h
they can
from clie
The fact
and usu
categori

               
43 Yelnik A
ment?, MA
44 Same, p
45 Sinclair 
46 Greenh
2005, p.11
47 Saluk W
48 Groves 

k of the s.c. 
thod is not ap
ng a tradema
 the valuatio
s that the inc

seful method 
equence for 
d mark, unlik
ark is valuate

other hand
red main we
ctable fluctua

metimes be ju
 recent time
methods in o
is more oft

r; 2009) 45  (
ation or a sy
ew results on
ample on haw
alues can be

: Income – m

ors affecting
gle most ins
t factor that 
have in mind
n be the sing
ent’s or comp
tor that can 
ually connec
ised in that m

                      
A.: From the poi
ARQUES Annu
p: 11. 
R.: Trademarks
algl C. and Rog
1. 

W.J.: Valuation o
P.J: Intellectua

“open and a
pplicable in m
ark are often
n process us

come-based 
of determini
measuring 

ke selling oth
ed according 
, the differe

eaknesses of
ating by natu
ust hard to re
es, more and
order to have
en seen as 
(Greenhalgl, 
ynthesis of va
n the table.   
w combining

e seen in the 

method exam

g the valuati
separable w

can affect 
d that all the
gle most imp
pany’s persp
be easily se
cted with so
manner. In a

                      
nt of view of co
al Conference, 

s and Brands, 2
gers M.: Tradem

of the McDonald
l Property Right

ctive market
many of the 

n not open fo
sing this met
method, alo
ng the precis
the addition

her – generi
to the additi

ent kinds of 
f the income-
ure and the s
elay on.   
d more expe
e more accu
“closest to 
Rogers; 20

arious metho
  

g methods m
next table o

mple: Relief fr

ion 
way of tradem

the outcom
e factor cann
ortant factor 

pective.  
en or easily 
ome (or ma
addition, thos

  
mercial value o
2009, p. 11. 

2009, p.511. 
marks and Marke

d’s Trademark, 2
ts and Their Va

30 

t” in particula
real-life situa
or the genera
thod are rela
ng with its n
se value of a
nal profits t
c products o
onal benefits
forecasts a

-based meth
subjective as

erts are focu
urate results 
perfect” and

005) 46  in so
ods are bein

ay result in d
f valuating th

rom Royalty 

mark valuati
e of the va
not be alway
r that can det

predicted ar
any) other fa
se factors wh

f trademarks, do

et Value in UK F

2002, p.18. 
luation: A handb

ar, is sometim
ations. In rea
al public, he
tively hard to
umerous diff

a certain trad
hat its owne
on the marke
s that it bring
nd projectio

hod. Both inte
ssumptions o

using on som
(Yelnik; 200

d primary va
ome occasio
ng used, just

defining an a
he global Mc

Technique (S

ion process 
aluation perfo
ys well defin
termine the v

re very often
actors, that 
hich have so

o current laws s

Firms, Oxford In

book for banker

 
mes the very
ality, informat
ence the data
o obtain. 
ferent techniq
emark. This 
er would ha
et. Ultimately
gs to its owne
ons of “what
ernal and ex
of their occur

me kinds of 
09).43 Althoug
aluation meth
ons it is onl
t to confirm t

approximate, 
cDonalds trad

Saluk; 2002)

 

is the ackn
ormance. (G

ned or expla
value of a ce

 the ones th
its practical
me kind of d

sufficiantly prote

ntellectual Prope

rs, companies a

y obvious rea
tion related t
a needed in 

ques, is curr
conclusion a

ave made u
y, the real va
er.   
t might happ
xternal factor
rring and freq

combination
gh the incom
hod, (Yelnik;
ly the best 
the previous

but in the sa
demark: 

) 47 

nowledgemen
Groves; 1997
ined, but so

ertain tradem

at are more 
lly impossib
determining i

ect brands from 

erty Research C

and advisors, 19

ason why 
to buying 
order to 

rently the 
arises as 
sing the 
alue of a 

pen” are 
rs can be 
quencies 

ns of the 
me-based 
; 2009)44 
when a 

 or bring 

ame time 

nt of the 
7)48 One 

ometimes 
mark both 

frequent 
le to be 
nfluence 

infrige-

Center, 

997, p.30. 



 

on trade
some ot
impossi
Yet, ther
influenc
inevitab
function
From tr
(Roosm
and to w
 
6. Curre
The val
because
rights, t
income,
markets
In such 
frequent
Paraphr
compan
investm
There is
have th
absolute
financia
 
7. Conc
It seem
internal 
execute
addicted
always b
In the p
regardle
value w
the valu
and the 
moral, e
There is
value of
of busin
It will m
develop
 
Referen
[1] Aldre
J. and G
Universi
[2] Dac

               
49 Roosma
50 Sander 

emark valua
ther technolo
ble to predic
re are severa
e on the va
le when perf
al; economic
rademark pe
a, Kerr & Re

what extend c

ent trends a
uation of IP 
e it allows th
o transfer, li
 optimizing t

s they are pe
 placement,
tly considere
rased, trade
nies control t
ent and any 
s no doubt th
eir own indi
e or relative 
l or other eco

clusion and 
s that, of al
or external. 

e. According 
d to the diffe
be taken with
rocess of ev
ess seen as 
hen exclude

uation steps 
desires of t

ethical and le
s no doubt th
f a brand. Qu
ess, financia

make for a b
ping a codifie

nces 
ed J. (2008):
Ginsburg J.C
ity Press, p.1
chisGroup (

                      
a, Kerr & Reilly:
P.G., and Block

ation are the
ogical, socia

ct at the same
al perspectiv
aluation pro
forming a tra
cal; and anal
erspective, t
eilly; 2002).49

can be the re

and practice
is becoming

he various c
icense or tra
their process
rforming on. 
 trademarks

ed as a usefu
emark today
the developm
future invest

hat marks by
vidual and u
terms is of 

onomical act

recommend
l the types 
Therefore, 
to recent th
rent valuatio
h a certain d
aluating trad
dominance 

ed out of the 
and measu

the client an
egal prescribe
hat trademar
uantifying thi
al, legal and 
etter future 
d and set of 

: Economic R
C. Trademar
175  
(2012): (http

                      
 Intellectual Pro
k J. H.: The Ma

e ones that a
al, natural or 
e time.  
ves that allow
ocesses. The
ademark val
lytical factors
the most im
9 At the end,
eal determina

s  
g more and 

companies a
ade with this
ses, cut thei
   

s are consid
ul tool in prot
y are consid
ment of thei
tments inser
y them, or as
unique value

a vital inter
tivities of the

dations    
of IP, the tra
the process 
eory and pra

on methods, 
ose of doubt

demarks, one
or negligible
context of th
res undertak
d his best in
ed norms. 
rks have val
is value is ab
strategic act
if all parties
practices tha

Rationale of 
rks and Bran

p://dachisgro

  
operty Lost Prof
rket Value of R&

31 

are quite oft
other factor

w us to elabo
e following 
uation: legal
s. 
mportant are
 it is always 
ations’ of the

more devel
nd organisat

s type of pro
r losses or s

dered as a v
tecting the in
dered to be
r brands thr

rted into the b
s a part of a
e. The sepa
rest if conclu

e company or

ademarks a
of their valu

actice, one c
and that the
t.    
e should alw
e part of the
he products 
ken by its va
nterest, but i

ue either by 
bsolutely vita
ivities. 

s involved ca
at are univer

f Trademarks
nds: an Inter

oup.com/2012

fits and Econom
&D, Patents and

ten being co
rs, which ma

orate the diffe
s.c. ‘determ
 factors; con

e both econ
up to the ow

e end value o

oping activit
tions that ar
operty, in ord
simply make 

vital part of 
nvestment lin
e a sort of
ru exploiting 
brands them

a bigger pictu
ration of this
uded the po
r organizatio

re generally 
uation is rath
can conclude
 results extra

ays have in 
 value of a 
or the servic
aluator shou
n the same 

themselves 
al for the effe

an achieve a
rsally accepta

s: an Econom
rdisciplinary 

2/10/7-social

mics Damages A
d Trademarks, M

 
onsiderate a
ake them obl

erent factors
mination fact
ntractual; phy

nomical and
wners to dete
of their trade

ty in today’s
re the owner
der to make
a competitiv

the unique 
nked with the
f steering-w
the exclusiv

selves (Sand
ure of the bra
s value and 

ossibilities ar
n.   

the most s
her complex
e that the tra
acted by tho

mind the fac
company, ex

ces that it is 
uld always re

time it must

or as an ins
ective execut

a common i
able.    

mist’s Critiqu
Critique Ca

l-campaign-i

Analyses, 2002, 
Munich, 2011, p

s a consequ
igatory to st

s that can hav
ors” are co
ysical; techn

 contractua
ermine whic
marks. 

 economy. P
rs of the tra
 additional p
ve advantag

IP system, 
e marketing a
wheels, whic
vity gained f
der, Block; 2
ands they re
its measure

rising from th

ensitive to c
x and very d
ademark are

ose valuation

ct that the ma
xplicitly decr
being used f
eflect the wi
t be accordin

separable pa
tion of a wid

nternational 

ue in Bently L
mbridge: Ca

insights-from

p.9. 
p.41-42. 

uence of 
udy, and 

ve major 
nsidered 

nological; 

l factors 
h factors 

Primarily, 
demarks 
profits or 
e on the 

and are 
activities. 
ch helps 
from the 
011)50  

epresent, 
ement in 
he legal, 

changes, 
ifficult to 

e directly 
s should 

ark itself, 
reases in 
for. Also, 
llingness 
ng to the 

art of the 
e variety 

focus in 

L., Davis 
ambridge 

m-redbull-



 

stratos/)
[3] Gree
Property
[4] Gu
www.be
[5] Grah
[6] Gelb
[7] Gree
Intellect
[8] Grov
compan
[9] Gu
www.be
[10] Ha
Econom
354,, Be
[11] Haig
[12] Lan
Law and
[13] Lea
[14] Mar
[15] Nau
[16] Po
Intellect
[17] Raf
[18] Pra
the inno
[19] Ro
Analyse
[20] Sal
[21] Sa
Munich,
[22] Sin
[23] Sm
[24] Sm
[25] Sta
the COI
http://ww
[26] Tair
[27] Ulm
their eva
[28] US 
[29] Yel
sufficien
[30] Za
Counter
 
 

 

 

) 
enhalg C., R
y Research C
nther M. 

epress.com/n
ham M. (2004
b, G. (2010): 
enhalgl C. 
tual Property
ves P.J. (19
nies and advi
nther M. 

epress.com/n
adziprokopiu 
mics of Copyr
elgrade 
g D., Heberd
ndes W.M. a
d Economics
adbeater C. (
rtin, D. and D
umovski G, D
olenak-Akimo
tual and indu
fajlovski G. (2
ashar S. and 
ovative and c
oosma, Kerr 
es, Williamett
uk W.J. (200
nder P.G., a
 p.41-42 
clar R. (2009
ith V. Gordon
ith G. (1997)
te Statistical

ICOP classifi
ww.stat.gov.m
rijan A. (2009
mer M. (2003
aluation, Uni
Trademark R

lnik A. (2009
ntly protect b
aichkowsky 
rfeiting, Lond

ogers M. (20
Center, , p. 4
(2006): Tra

ndsip/art7),  
4): Trademar
Why a Trade
and Rogers

y Research C
97): Intellect
isors, p.30 
(2006) :Tra

ndsip/art7),  
M., Naum

right, Magaz

den T. (2003)
and Posner 
s,  
(1999): New 
Drews D. (20
Dusan Popov
ovska M., D
ustrial proper
2013): Legal
Rashmi K. A

critical times 
r & Reilly (2
te Managem
02): Valuation
and Block J

9): Value of T
n (1997): Tra
): Trademark
l Bureau of R
ication 10/08
mk/PrikaziSo
9): Valuing Tr
3): Latest res
iversitat St.G
Register (ww
9): From the
rands from in
J.L. (2006

don: Lawrenc

005): Trade M
4 
ademark Va

rk Valuation, 
emark can’t b
s M. (2005):
Center, p.11
tual Property

ademark Va

movski G., S
ziine for legal

): Doing the N
R.A. (1987):

Measures fo
006).: Intelec
vic (2011): In
Dabovic Ava
rty, p.140 
l and Econom
A. (2009): Th
ahead, an In
2002): Intell

ment Associat
n of the McD
J. H. (2011):

Trademarks a
ademark Valu
k Valuation, J
Republic of M
8/2010, Nr.4.
oopstenie_en
Trademarks a
search on th

Gallen  
ww.uspto.gov
e point of vie
nfringement?

6): The Ps
ce Erlbaum A

32 

Marks and M

aluation, Th

p. 9 
be valuated a
: Trademark

y Rights and

aluation, Th

Stojkov A., 
l theory and 

Numbers, TM
: Trademark

or the New E
tual Property

nformation Te
anasovska J

mic Aspects 
The Intellectu
ndian Perspe
lectual Prop
tes Insights Q

Donald’s Trad
: The Marke

and Brands, 
uation 
John Wiley &

Macedonia, (2
1.10.58 
n.aspx?rbrtxt
and Domain N
he valuation 

v)  
ew of comm
?, MARQUE

sychology B
Associates, L

Market Value

he Berkly 

as a Brand, p
ks and Mark

d Their Valu

he Berkly 

Stefanoski 
practice “Leg

MW, p. 156  
k Law: An E

Economy, OE
y Valuation T
echnology La
J., Buckovsk

of Trademar
al Property V

ective, World 
perty Lost P
Quarterly Jou
demark, p.18
et Value of 

p.503 

& Sons  
2010) Consu

t=39) 
Names, Dom
on intellectu

mercial value
S Annual Co

Behind The 
London, p.9

 

e in UK Firms

Electronic 

p.4 
ket Value in

uation: A ha

Electronic 

Lj. (2007): 
gal life” issue

 
conomic Per

ECD, Amsterd
Techniques, I
aw, Skopje 
ki V., Pepe

rk Valuation, 
Valuation: A 

d Academy of
Profits and E
urnal, Summ

8 
R&D, Paten

umers Price I

main Mart  
ual capital: M

e of tradema
onference  

Trademark

s, Oxford Int

Press (bep

n UK Firms,

ndbook for 

Press (bep

Understand
e 56, No. 13

rspective, Jo

dam.   
IP Metrics,  

eljugovski V.

Skopje, p.45
case of Jet 

f Science  
Economic D

mer p.5 

nts and Trad

Index – acco

Models, meth

arks, do curr

k Infringeme

tellectual 

press – 

, Oxford 

bankers, 

press – 

ding the 
3, p. 343-

ournal of 

 (2004): 

5 
Airways, 

Damages 

demarks, 

ording to 

hods and 

rent laws 

ent and 



 

AN
BOI

Abstrac
continuo
technolo
paper w
power o
straw-kn
Municip
alternati

 
Key wo

1. INTR

In the cu
portion 
negative
sectors 
environm
convent
rural are
on exte
chemica
convent
through 
plants. B

Up to da
the bigg
installing
compare
credits f
governm
heating 
and initi
carry ou
18% to 5

 

               
Correspon
 
 
 
 

NALYSIS A
ILER WHIL

Oliver Sli

ct: The gene
ously, but st
ogies and th

will be presen
of 100 kW, w
nown manuf
ality of Mogi
ives to burnin

ords: Pellets,

RODUCTION

urrent energ
of the total 

e impact on t
and the f

mentally ac
tional fuels, w
eas, decreas
rnal pressur
al content of
tional fuels. B

the combus
Biomass has

ate, little is kn
gest obstacle
g the combu
ed to the po
for the purch
ments (Bitola

systems tha
ial procurem
ut direct impa
5%. 

                      
nding author: O

AND COM
LE WORK

ivoski,51Igor

eral pellet in
till very slow
heir advanta
nted the resu
while working
facturer with
ila. The aim i
ng fossil fuel

 Boiler, Exha

N 

etic situation
(negative) 

the total eco
future of th
cceptable en
which indirec
se in the migr
re. Biomass 
f biomass is
Biomass doe
stion of biom
s no sulfur, or

nown about 
es in the usa
ustion equipm
opulation’s s
hase of this 
a, Skopje) 
at use pellets

ment of heati
act on increa

                      
liver Slivoski, M

PARISON
KING WITH

r Andreevsk
Vitom

ndustry in M
wly. Macedon
ges and the

ults of the me
g with three 
 known cha
is to encoura
ls - renewabl

aust Gases, 

n in Macedon
economic b

onomic state,
he overall 
nergy sourc
ctly provides 
ration from ru
is declared 

s very favor
es not produ
mass, is the 
r has only tra

the usage of
ge of wood p

ment for this 
standard. Th
type of equi
implemented
s as substitu
ng the pelle

asing the com

  
MSc., e-mail: osl

33 

 

 EXHAUS
H THREE D

ki, 52Stojance
mir Stojanov

Macedonia is 
nian public 
ere is not en
easurements

different typ
aracteristics a
age the reduc
le energy so

Environment

nia, the impo
balance of th
, thus on the
economy. B
ce. Using 
continuity in
ural to urban
as an enviro

rable as it c
ce the green
same quan

aces of it. 

f wood and a
pellets and a
type of fuel.

here is no in
pment. But o
d specific m
ution of old h
ets. In additio
mpetitivenes

ivoski@aol.com

T GAS EM
DIFFEREN

e Nusev,53Dr
vski55 

in its initial
is not well i
nough enviro
s of exhaust g
pes of pellet
and pellets 
ction of gree

ources. 

t, Renewable

ort of energy 
he country. 

e developmen
Biomass is 
biomass de
 the energy s

n areas and l
onmentally f
contaminates
nhouse effec
ntity that is a

agro pellets a
agro pellets i
 This equipm
nterest amo
on the other

measures to
heating syste
on to that th
ss of pellets a

m 

 

MISSIONS 
NT TYPES 

ragan Teme

l stage of de
informed on
onmental co
gases of pell
ts, wood pell
straw produ

enhouse gas 

e Energy  

and raw ma
Its further i
ntal opportun

an availab
ecreases th
supply, rise i
esser depen
friendly fuel. 
s the enviro
ct i.e. the qua
absorbed wit

and their ene
is the big inv
ment has ver
ng the bank

r side, the G
o subsidize 
ems that use

he Governme
as fuel by re

OF PELL
OF PELL

ljkovski,54   

evelopment, 
n Renewable
onsciousness
let boiler with
lets and pell

uced at pilot 
emissions b

aterials is tak
ncrease will
nities of all e
ble, technica
he need to
in the quality
ndence of the

Mostly beca
nment far le
antity of CO2

th the growt

ergy potentia
vestment req
ry high mark
ks to offer f
overnment a
the procure
e convention
ent of R. Ma

educing the V

ET 
ETS  

                    

growing 
e Energy 
s. In this 
h a rated 
lets from 
plant of 

by finding 

king a big 
 have a 

economic 
ally and 
o import 
y of life in 
e country 
ause the 
ess than 
2 emitted 
th of the 

l. One of 
quired for 
et prices 

favorable 
and local 
ement of 
nal wood 
acedonia 
VAT from 

                    



 

The inst
the type

2. THE 

Pelletizi
cylindric

The pel
following
Initial co
sorted i
After dry

The ham
mill con
action o
where it

The pel
press, w
content 
particles
material

 

table price o
e of the fuel it

PELLETING

ng is a com
cal shapes w

leting proces
g stages (Fig
omminution 
nto grades, 
ying, the mat

mmer milled 
sists of a cir

of rollers, eith
t is steadily c

letizing proc
which presse

of lignin in 
s together in
l is pressed i

of pellets is a
tself.  

G PROCESS 

mpacting pro
with dimensio

ss is usually
g.1): receptio
is performe
tub-ground a
terial is grou

Fig. 1 Typical

feed enters 
rcular die tha
her by rotatin
compressed 

cess is illustr
es the mater

the biomas
 the final pro
into the hole

another obst

ocess that p
n of 6-8 mm 

y adapted to 
on of raw ma

ed before dr
and screene
nd into fine p

l pelleting proc

a mixing ch
at is perforat
g the die or 
into the pelle

rated in figur
rial down int
ss is release
oduct. When
, thereby com

34 

tacle, mostly

produces ho
diameter. 

the specific 
aterial, dryin
rying. Round
ed against p
particles usin

cess flow for w

hamber wher
ted with hole
the rollers. B
et channels.

re 2. The raw
to the die bl
ed and this 
 the rolling p
mpressing th

y depending 

mogenous f

biomass fee
ng, grinding, 
d wood is ty
lastics and m

ng a cutting m

wood and bale

re steam and
es that the b
Biomass is co

w material li
ock and hea
contributes 

press is once
he raw mater

 
on the impo

fuel with hig

edstock, but 
pelleting, co

ypically chip
metals, and 
mill, usually a

 
ed biomass [1]

d additives a
biomass is fo
ontinuously f

ies in a laye
at. The heat
to the incre

e again rolle
rial into pellet

orting compa

gh energy de

usually inclu
ooling and sc
ped, waste 
bales are sh

a hammer m

] 

are added. T
orced through
fed into the p

er in front of 
ting ensures 
eased bindin
d over the h
ts.  

nies and 

ensity in 

udes the 
creening. 
wood is 

hredded. 
ill [1].  

he pellet 
h via the 
pellet mill 

a rolling 
that the 

ng of the 
ole, new 



 

 

 

 

 

 

3. COM

The dat
terms of
nitrogen
byprodu
characte
pellets a
residues

Table 1. 

          *C

Dry mat
oxygen,
sodium 
Potassiu
element

4. USED

Charact
own pro
from ma
shown i
straw pe
of straw
burning 

 

 

PARISON O

a in the table
f their heat v

n (N), sulfur
ucts of forest
eristic of this
are pure and
s (such as w

Typical chemi

Fuel N 

Straw  

Pellets 0,53

Wood  

Pellets 0,22

Channiwala, S.

tter left after
 but also of
(Na) and po
um (K) conte
ts N, S, and 

D FUELS, TH

teristics of 3 
oduction of a
anufacturer V
n the table. D
ellets are list

w pellets prod
of pellets an

OF STRAW P

e show that 
value and m
r (S), chlori
try and wood
s waste com

d homogenou
wheat straw, s

ical fuel conten

C H

3 43,38 5,9

2 48,30 6,3

. and P. Parikh

r the combus
f small amo

otassium (K).
ent is also g
Cl in straw c

HEIR CHARA

different type
a pilot plant 
Victoria Starc
Data of impo
ted only two 
duced in the
nd measuring

Fig. 2. 

PELLETS WI

the most fre
ain elementa
ne (Cl) and

d processing 
mpared to ot
us, with a low
shown in the 

nt [4]: 

H S O 

98 0 50,11

31 0 45,17

h, 2002 

stion of straw
unts of N, S
. Wheat straw
enerally high

can be a resu

ACTERISTIC

es of pellets 
in Mogila -

ch - Serbia a
orted pellets 
parameters 
 pilot plant o
g the content

35 

Forming of pe

ITH WOOD 

quently used
ary content 

d ash are d
industry, the

ther waste, 
w level of mi
table) have 

Moisture

1 5,22 

7 3,94 

w consists o
S, Cl, and o
w shows hig
her for straw
ult of insectic

CS AND BO

that are use
Macedonia, 

and wood pe
listed in the 
until the writ

of Mogila is o
t of ash as a 

ellets [2] 

PELLETS  

d biomass fu
(C, H, O). H
differing larg
erefore cons
is the relativ
nerals. Cont
a high conte

Volatiles 

72,33 

81,76 

of less than 5
other mineral
gher concent
w than wood.
cides and fert

OILER CHAR

ed during the
pellets from

ellet from ma
table are tak
ting of the pa
obtained thro
residue. 

 

uels are relat
However, the 
gely. Plywoo
idered waste
vely high lev
trary to that, 
ent of minera

Fixed 
Carbon A

16,63 6

13,63 

50% carbon,
ls such as s
tration of N, 
 Increased c
tilizers applic

RACTERISTI

e test, pellets
m straw (mixe
anufacturer S
ken from man
aper were kn
ough five mo

tively homog
content of m

od and sawd
e. But, one im
vel of “purity
chopped ag

als [3].   

Ash HHV* 

6,15 16,87 

0,7 19,61 

, 6% hydrog
silica (Si) an
S and Cl tha
concentration
cation.  

CS  

s of wheat str
ed harvest r

Sparrow - Se
nufacturers, 
nown. The a
onthly monito

enous in 
moisture, 
dust are 
mportant 
y”. Wood 
ricultural 

en, 42% 
nd alkali: 
an wood. 
ns of the 

raw from 
residues) 
erbia, are 
while for 

ash value 
oring the 



 

Table 2.  

 

 

 

 

                

Researc
manufac
execute
are take
boiler. T
combus
postpon
conveyo
ashes u

 

 

 

 

 

 

Characteristic

M

As

Bu

Lo

Di

                   a)  

Fig

ch on flue ga
cturer Termi

ed as a three
en into the c
The boiler is e
stion of agro
nement of the
or which is p
nder the bur

cs of the pelle

oisture: 

sh: 

ulk density : 

ow caloric value

iameter: 

                        

g.3. Biomass 
b) Straw

as from the c
ng Kula - S

e stage cons
chimney thro
equipped wit
o - straw p
e ash is regu
art of the bo

rner. 

Fig. 3. Pe
4.T

ets: 

S

pil

% 

% 

g/dm3 

e: MJ/kg 

mm 

                       

fuel samples 
w pellets (mixe

combustion p
Serbia. In te
struction.Com
ugh the extr
th a mechan
pellets that 
ulated by a c

oiler presses 

ellet  boiler (1.
Tank for ash,  

36 

Fuel 1

Straw Pellets 

lot line Mogila 

Macedonia

9,2 

6,5* 

- 

- 

6 

          b)           

tested in the f
d harvest resi

performed in 
rms of fully 

mbustion gas
ractor hood f
ism for autom
compared 

complex aut
the ash out.

Pellet tank, 2.
5.Burner, 6.Ex

Fuel 2

Straw Pellets

Victoria Starch

Serbia

9,78 

7,2 

584 

16.2 

10 

                        

feeder; a) Whe
idues), c) Woo

boiler type T
exploiting th

ses as they p
for flue gase
matic dispos
to wood p
omatic regul
. Lower door

Dosing auger
xtractor hood)

 

Fuel 3

s Wood Pelle

h Sparrow DO

Serbia

8 

0,89 

605 

17,4 

6 

                      c

eat straw pelle
od pellets 

TIG A power
he heat the 
pass system
es located at
al of ash bec
ellets produ
lation of the 
r of the boile

r,  3.Boiler,      
) [5] 

ets 

OO 

)                        

ets,                 

r of 100 kW, 
boiler exch

m of heat exc
t the rear sid
cause is des
uce more a

boiler and th
r allows extr

                     

                         

                      

from the 
hanger is 
changers 
de of the 
igned for 

ash. The 
he worm 
raction of 

                      

  

                    

                    

  

  



 

Automa
which c
through 
combus
located 
which ca

In our c
extracto
break in

Table. 3. 

5. FLUE

The tab
and woo

Table. 4. 

tic movable 
omes with a
the grate re

stible gases s
control with

an be set spe

case for all t
or hood for flu
n dosing, rem

Technical cha

E GAS PARA

le shows the
od pellets at 

Pollutants em

grate is cha
a fan at the b
eaches the f
some amoun
 display-key
ecific feature

three types 
ue gases, th

mained uncha

aracteristics o

Effi

Ma

Pel

Vol

*Fo

AMETERS R

e results of th
constant par

mission of the 

Param

O2 [%

CO2 [

CO [m

NO [m

NO2 [

NOx [

SO2 [%

 H2S[%

Tgas [0

Tair [0C

Losse

Eff. nc

Air rat

aracteristic fo
bottom unde
fuel in the c
nt of air touc

yboard which
es of the boil

of fuel in al
e time of act
anged. 

f the boiler [5]

iciency 

ax working pr

llet dimensio

ltage 

or moisture up 

REVIEW AND

he measured
rameters of t

boiler type TIG

metars 

%] 

%] 

mg/m3] 

mg/m3] 

mg/m3] 

mg/m3] 

%] 

%] 

0C] 

C] 

es [%] 

cv [%] 

tio 

37 

or this boiler.
er the grate a
combustion s
ch the space
h shows the 
er. 

l operating m
tuation of the

]: 

%

ressure ba

on mm

V

to 15% 

D ANALYSIS

d parameters
the boiler. 

G A (100 kW):

Fuel 1 

18.30 

2.65 

482.30 

66.28 

0.00 

66.28 

0.00 

0.00 

178.00 

17.30 

48.80 

54.20 

7.84 

. Combustion
and seconda
space, and t
e of the ove

basic param

modes, para
e sliding grill

% > 85

r 3 

m 4-12

230 (+-10

S  

s in the flue g

: 

Fuel 2 F

18.60 

1.43 

639.24 10

36.82 

0.00 

36.82 

0.00 

0.00 

138.30 1

17.10 

38.90 

61.10 

8.74 

 
n of fuel is d
ary air that c
to have a pe
n [5]. In the 
meters of op

ameters relat
e, the fan fo

0%)

gases at the c

Fuel 3 

18.10 

1.99 

099.78 

29.46 

0.00 

29.46 

0.00 

0.00 

169.50 

17.10 

41.40 

59.60 

7.40 

done with pri
comes into fl
erfect combu
front of the 

peration and

ting to fuel s
r additional a

combustion o

imary air 
ame. Air 
ustion of 
boiler is 
 through 

supplies, 
air and a 

of straw 



 

 

In the co
taken 24

The ma
three dif
18,10% 
are of co
such an
the reco
second 

NOx em
unlike co
NOx em
pellet), w
air. If we
gases, t
results w
carbon 
and at th

CO2 val
a signifi
Howeve
the woo
process
pellets a
is due to

In pract
combus
related t
lower ef
an indic
combus

Measure
pellets s

6. CONC

For the

onversion of 
4,45 l (at 1 a

anufacturer d
fferent fuels 
to 18,60%. T

ourse no env
n excess of a
ommendation
fuel which is

missions from
ombustion o
ission. The e
which is logi
e compare t
the second f
with a smalle
monoxide o
he same tim

ue goes from
cant role in t

er, when com
od as carbo
s, which is t
and other bio
o production 

tise it is no
stion. CO em
to the natura
fficiency firing
cator that t

stible (a healt

ed value of S
since the nat

CLUSION 

se fuels we

Exc. A

CO [p

Cross

Flow v

v-flow

Dif. P

measured v
tm and 250C

declares the
efficiency is

These values
vironmental c

air. Excess of
ns for optim
s very close t

 the combus
of fossil fuels 
emission of N
ically derived
the first two 
fuel has a lo
er NOx emis
n the other 
e NOx contri

m 1,43%  up
the greenhou

mbusting woo
on and that 
the ultimate 
o fuels can b
and transpo

ot possible 
mission has 
ally occurring
g with wood 
there is an 
th and safety

Sulphur oxid
turally occurr

e can say t

Air [%] 

ppm/ref11%O2

s-sct. area [m2

vol. [m3/s] 

w [m/s] 

ress. [hPa] 

values of the 
C). 

 boiler effici
s very low (5
s originate fr
consequence
f air value go
al combustio
to the third o

stion of biom
where nitrog

NOx, directly 
d from the e
fuels where 

ower concen
ssion on one
side. NOx ga
butes to the 

 to  2,65%, a
use effect an
od fuel there
in any case
alternative 
e considered

ort).  

to entirely a
higher value
g higher C in
pellets. CO e
incomplete 

y risk) and fin

es is zero an
ring content o

there is a fe

38 

684 

2] 1559.26 

2] 0.0491 

0.450 

9.10 

30.10 

CO and NO

iency over 8
54.2%; 61.1%
rom the extra
es from oxyg
oes form 7,40
on from 1,4 
ne. 

ass, general
gen from the
represented
lementary co
it is expecte

ntration as a 
 side, and w
asses are u
acidification 

and the lowe
nd the emiss
e is no more 
e would hav
to using wo
d as being a 

avoid the c
e in fuel No
n wood agai
emission is u

combustion
nally because

nd is normal
of sulphur in 

ew common

774.00 6

2325.00 33

0.0491 0

0.367 

7.30 

21.70 

O ppm in mg/

85%. But me
%; 59.6%), r
a air that is s
gen emission
0 up to 8,74 
to 1,6 [7]. H

ly come from
e air affects to
d by NO, is th
omposition o
ed a higher 
result of low

with an increa
nwanted bec
of precipitat

est value has
sion of CO2 to

carbon diox
ve been rele
ood/straw for

very low fue

reation of a
o.3 (wood pe
nst straw, hi
unwanted, bo
n process a
e CO destroy

ly not a prob
straw/wood 

nalities: rene

 
640.00 

310.34 

0.0491 

0.489 

9.80 

37.60 

/m3 for the m

easuring pe
resulting with
upplied to th

ns, but is not 
and there is

Higher level 

m the nitroge
o a certain d
he lowest in f
of the fuel an
concentratio
w temperatu
ase unburne
cause NOx i
tion [6]. 

s fuel No.2. C
o the atmosp

xide released
eased during
r energy pu
el (only CO2 a

a little carbo
ellets, 1099,7
gher value o
oth because 
and becaus
ys the ozone

blem when fi
is very low.

ewable reso

molar volume

rformance u
h Oxygen va
he combustio

allowed to w
 a big differe
of utilization

en content in 
degree on the
fuel with No.
nd the lowes
on in the com
ure combusti
ed hydrocarb
s a greenho

Carbon dioxi
phere is prob
d than is bou
g the decom
rposes. Thu
attributable t

on monoxide
78 mg/m3), 
of lignin in w
CO in the flu
e CO is to

e layer [6]. 

ring with stra

urces-combu

e value is 

using the 
alue from 
on. There 
work with 
ence with 
n have a 

the fuel, 
e level of 
 3 (wood 

st excess 
mbustion 
on. That 

bons and 
ouse gas 

ide plays 
blematic. 
und up in 
mposition 
us, wood 
to pellets 

e during 
which is 

wood and 
ue gas is 
oxic and 

aw/wood 

ustion is 



 

CO2 neu
handling

Based o
therefor
value is 
for all th
that is n
conside
tempera
tuning b
of CO2 a

The com
combus
does no
fertilizer
taken ou

Fuel No
although
source e

Addition
(avg. 20
encoura
energy f

Recomm
pellet pr
a nation
with oth

REFER

[1] Whitt
A review

[2] PelH
_Beginn

[3] Nede

[4] Sher
reactor”

[5] ATI T
Srbija; 

[6] Hans
Nationa

[7] Vidak
sciences

[8] Jand
straw”, A

utral, heating
g, independe

on the data 
re there is in

far from the
hree fuels we
not possible
ring flame s

ature. In the 
by controlling
and O2 and a

mbustion of 
stion tempera
ot contamina
r for orchards
ut, because i

o.1, pellets 
h we don’t k
energy with t

nally if we ta
010-2014), it
age its use, 
fuels from no

mendation fo
roduced in p
nal standard 
er boiler with

ENCES  

taker, C., Sh
w”, Elsevier L

Heat. The beg
ners_Guide_

elkovska, V., 

r, F., Liu, H.
”, Leed -1st In

Terming DOO

sen, M., Jein
l energy foun

kovic, M., “A
s, vol. 5, no. 

dacka, J., Ho
Acta Monta

g value virtua
ent from foss

analyzed fo
ncreased em
e one declare
ere unchange
e to set optim
shape and 
near future 

g the flue gas
approaching 

f biomass d
atures are ke
ate land, wa
s and garden
it may contai

of wheat st
know its char
the other two

ke into acco
t should cha
thus contrib

on-renewable

or future activ
ilot plant in M
or equivale

h same nomi

hield, I., (2017
Ltd., vol. 71, 

ginners guide
To_Making_

(2016): “Bur

., Sun, C., S
nternational 

O. “Uputstvo

n, A., Hayes, 
ndation, Kno

Analysis of flu
1, p. 79-84; 

lubcik, M., P
nistica Slov

ally the sam
sil fuel.  

r flue gases
mission of CO
ed by the ma
ed, but differ
mal paramet
coloring in 
it is recomm
s, taking into
the efficienc

oes not pro
ept at low le

ater, plants a
ns under the
in dangerous

raw waste p
racteristics (d
o. 

unt the fact 
ange the ge
uting to a re
e sources, i.e

vities in this 
Mogila - R. M
nt, and to m
inal power w

7): “Factors a
no. 7-8, p. 1

e for pellet p
_Pellets.pdf, a

rning techno

Snape, C., (
Biomass Em

o za upotrebu

S., Bateman
owlhill-Milton 

ue gases from
 

Papucik, S., N
vaca, vol. 17

39 

e, same del

 it can be c
O. There is 
anufacturer. A
rent from valu
ters only on
the oven a

mended for e
o account th
y of the boile

oduce large 
evels, due to
and wildlife, 
e condition th
s heavy meta

produced in
density and 

that there is
neral percep

eduction in c
e. imports of

field are the
Macedonia n
make a comp
which is worki

affecting woo
-11; 

roduction, ht
accessed on

logies for str

(2015): “Com
missions Con

u i garancija,

n, P.: “English
Keynes; 

m the straw c

Nosek, R., (2
7, no. 4, p. 28

ivery and sto

concluded th
a difference
As we menti
ues calibrate

n the basis o
and accordin
each fuel tha
e value of th
er to the decl

quantities o
o the possibl

and addition
hat the floatin
als [3]. 

 Mogila - R
calorific valu

s a surplus st
ption of stra
consumption 
f electrical en

e following: a
eeds to be d

parison of th
ing on anoth

od, energy g

ttp://www.pel
n 2015-04-09

raw pellets/b

mbustion of 
ference.; 

 za toplovod

h Handbook 

combustion p

2012): “Comb
83-289; 

 
orage system

at the efficie
e among the
oned param

ed by the fac
of visual an
ng to the f
t will be use

he excess ai
lared.  

of nitrogen 
e ash meltin
nally, it can 
ng ash from 

R. Macedoni
ue) it can be

traw in the R
w as bioma
electricity fo

nergy and oth

a full analysis
done, to mak
he fuel gases
er type of fue

grass and stra

lheat.com/Th
9. 

riquettes”; 

biomass pel

dni kotao na p

for Wood Pe

process”, Arc

bustion of pe

ms, easy dos

ency is very 
e three fuels

eters measu
ctory. This ha
d experimen
lue gasses 

ed to perform
r and conce

oxides beca
ng. The biom

be used as
the exhaust

a, can be s
e treated as a

RM of 226,08
ass. These fa
or heating a
her fuels.  

s of fuel-whe
ke a compari
s at the exis
el (oil, gas). 

raw pellet dur

he 

llets in fluidi

pellet TIG A”

ellet Combus

chives for tec

ellet from whe

sing and 

low and 
, but the 
urements 
as shown 
ntal data 
exhaust 

m optimal 
ntrations 

ause the 
mass ash 
s mineral 
t valve is 

said that 
an equal 

84 t/year 
acts can 
nd other 

eat straw 
ison with 
sting one 
 

rability – 

ized bed 

”, Kula-

stion”, 

chnical 

eat 



 

[9] Slivo

[10] Lab

[11] “��
�����	

��
��� 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

oski, O., (201

budovic, B. (2

��
��
�� �� 

���� �	����

� 
���	���

6): “Generic

2012): “Osno

���
��
���
�
��� 
� ��

�”, ����	
��

c business pla

ove primjene

� 
���
����
����
��� ��
�	

� �� ��

40 

an for produc

e biomase”, E

� �� ���
���
���
� � ���

�
�� 	����

ction of straw

Energetika M

�
��� 
�
��
�� ��� �� ��

��� � ���	
�

 
w pellets”; 

Marketing, Za

� 
� ������
�������� �
���� ������

agreb; 

� � 
���
� 

������
��

���� – �����

� 

��� 
��; 



 

 

IMPL

Abstrac
was don
educatio
complet
strategy
analyzin
– at this
also cre
taken u
everyda
expectin
students
from an 
 
Key wo

1. INTR

The con
institutio
is basic 
should b
term str
purpose
inside t
experien
institutio
process
methodo
from use
moment
Skopje)
the pot
possibili
methodo
the proc
and the 
Actually
which th
process
negative
be used

               
Correspon
jovanka.ku
  

LEMENTIN

ct: The basic
ne with an ai
on. While do
te QFD matr
y. The key a
ng the good s
s case the de
eating the pr
under consid
ay work of th
ng to get an
s who are in
extensive re

ords: QFD, e

RODUCTION

ntinuous im
on, no matter
segment wh

be mentione
rategy, a co

e to create q
hem - situa
nces we cou
ons, but the o
ses is the Q
ology one of
ers of the pr
t (in this cas
, combinatio
entials for 
ities for imp
ology QFD w
cesses of pr
process of e

y the basic a
hree higher e
ses into the 
e experience
d to create fu

                      
nding author: J
uzmanova@gm

NG QFD M
AND CRE
Jovanka K

c aim of the p
im to create a
oing the rese
rix whith an 
spects were
sides of the 
emands from
riorities, all o

deration. Usi
he subject, b
 better pictu

nvolved into 
esearch, that

education, h

N  

provements 
r the sector –
hich brings th
ed are the fo
ontinuous im
quality into th
tion where 

uld find vario
one that has

QFD methodo
f the best are
rocesses (in 
se the comp
on of organiz
improvemen
provements 
worldwide is 
re-planning, 
education fro
im of the pap
education ins

institutions 
es were used
uture steps fo

                      
Jovanka Kuzma

mail.com 

METHODO
EATING A
Kuzmanova

paper is to p
a short-term
earch an co
aim to com

e: the advant
competition 

m the custom
of the negat
ing such me
but also with
ure for the su
the process 
t will be pblis

igher educa

into the pr
– private or s
he society im
llowing: non 

mplementatio
he processe
the employe

ous methodo
s the “hearth
ology (Qualit
e the combin
this case the

parative ones
zational poss
ts (from hu
of the edu

used as one
the same on

om a cycle to
per is to pres
stitutions wer

which with 
d to create a
or the institut

  
anova, Primary

41 

LOGY FO
A SHORT T

,56Ivo Kuzm

present only 
strategy for 

omparative a
mpare three k

teges that th
as well as th
ers. Into the 
tive sides of
ethodology a
h an everyda
ubject into th
of education

shed into som

ation, R. Mac

rocess of ed
state univers

mprovements
depending 

on of multip
s of educati
ees are dem

ologies which
” inside her 
ty Function 

nations of mu
e students), 
s – Universit
sibilities (from
uman aspec
ucational pr
e of the meth
ne if applica

o a cycle to a
sent only a s
re considere

their exper
n QFD matri
tion from Bito

y School Profe

R EVALUA
THERM ST
anov,57Robe

a segment fr
continuous i

approach wa
key element
he subject un
he analyses o
process of c

f the subject
a short therm
ay practicing
he eyes of t
n. The pape
me other occ

cedonia 

ducation are
sity. Actually 
s in any field
if the institut
le methodol
on, and to c

manding suc
h have an ap
to create rea
Developmen

ultiple criteria
real experie
ty from Skop
m infrastruct
cts as well 
ocesses). H

hodologies fo
tive impleme
 much better
small segme
d, as well as
rience, bene
ix shown into
ola, for future

essor, Primary 

 

ATING TH
TRATEGY 
erto Pasic3

rom an exten
improvemen
s used, and
s while crea
nder review 
of the mome
creating the c
t and the co
m results ar

g of the crea
the custome
r presents o

casion. 

e a must fo
only a qualit

. One of the 
tion has an d
ogies is a 

create stude
ch key poss
pplicative us
al improveme
nt). The thin
a’s such as: 
nce from the
pje and a P
tural ones to
as from the

Having in m
or strategic p
ented can br
r situation (im

ent from an e
s more than 
efits, needs,
o the paper. 
e improveme

School Kole K

E EDUCAT
 

nsive researc
ts into the pr

d we have c
ating the sho

has at the m
entaliry marke
corelation m
ompetition w
re expected 
ated priorities
rs – in this c

only a small 

or every edu
ty education
key segmen

defined shor
daily routine
nts that has 

sibilities. See
sage into edu
ents into edu

ngs which m
the real exp

e best practic
rivate one a

o financial on
e aspects o

mind that th
planning, actu
ring the orga
mproved). 
extensive res
300 real use
, demands 
The same o

ents of the pr

Kaninski – Bito

ATION 

rch which 
rocess of 
created a 
ort therm 
moment, 
et trends 
atrix and 

were also 
into the 

s we are 
case the 
segment 

ucational 
 process 

nts which 
rt or long 
e with a 

the one 
eing real 
ucational 
ucational 

make this 
periences 
ce at the 

also from 
nes) and 
of future 
he same 
ually into 
anization 

search in 
ers of the 
but also 
ne could 
rocesses 

ola, e-mail: 



 

into the
universi
steps.  

2. PRES

The ma
educatio
program
have be
busines
following
presente
research
the mom
the educ
state ed
program
state an
graduate
(SWOT)
institutio
into the 
While re
were us
experien
included
improve
research
subjectiv
created 
from the
institutio
groups 
ones tha
into the
institutio
(infrastr
old, the 
Importa
the insti
state on
stage of
the know
to discu

3. PRES

Having 
subjectiv
possibili
institutio
with a fi

e same one
ties were als

SENTING T

ain idea for 
onal process

m). The idea 
etter results 
s entities ne
g few rows, 
ed. In this s
h is from the
ment. All of t
cational proc

ducational mi
ms with simil
nd one priva
ed ones wer
). The actual
ons, their str
institutions. 

esearching a
sed. The firs
nce of the us
d into the 
ements. Afte
h was done
ve views of 
about all of t

e prive unive
ons from tha
the individua
at are in the 
 second par

ons. Also o
uctural) whe
one from Sk

nt informatio
itutions). So 
ne from Skop
f the researc
wledge whic
ss the possib

SENTING T

in mind all 
ve thoughts
ities and the
ons) the QFD
nal aim to ge

. While crea
so taken und

HE RESEAR

such a res
ses into a F
was to use 
based on d

eeds and dem
the actual si

stage we hav
e second larg
them had a d
cesses are a
inistry. The re
arities, from

ate). Into the
re interview w
 number of i

raight sides, 
 

and interview
st one was 
sers, their ne

educational
r creating v

e whit a usa
f individuals 
the spotted i

ersity were in
t side of the
als were from
1st, 2nd, 3rd a

rt three focu
ne of the c

ere the proce
kopje was m

on which was
considering

pje more tha
ch was to cre
ch the staff h
bilities for fut

HE QFD MA

of the info
s about the
e potentials 
D matrix was
enerate prior

ating the m
der consider

RCH PROCE

search came
Faculty from
a methodolo
irect needs 
mands. But b
ituation rega
ve several s
gest one, an
different infra
ccording to a
esearch had
 which one 

e processes 
with a purpo
nterview stud
their possib

wing the user
conducted w

eeds and dem
l processes
iew about th
age of an o
were discus

information’s
ncluded with 
e educationa
m different s
and final stag
us groups w
criteria’s wh
esses of edu

more than 60
s considered
 this point o
an 60 and th
eate a real p
as, possibilit
ture improve

ATRIX 

rmation’s pr
 educationa
of the inst

s created. T
rities which w

42 

matrix all of 
ration, espec

ESS 

e from the 
m Bitola (or 
ogy with whi
of the stude
before we co
arding the hig
state univers
nd we have v
astructural, h
a previous ac
 in mind thre
is from Bito
of research 

ose to get a 
dents gave a
ilities but als

s of the educ
with a ques

mands, the p
s, their exp
he things pr
open discus
ssed and af

s. At this stag
a purpose se
l processes 

stages of the
ge of studies

were created 
hich were co
ucation were
 years old a

d was the sta
of view, the B
he private on
icture about 
ties for real p

ements. 

reviously me
al processes
itutions und
he same on
will improve t

the momen
cially into the

spotted nee
to be more

ich the instit
ents, the env
ould present 
gher educati
sities, from w
various priva
human and o
ccreditation s
ee faculties, o
ola, and the 

more than 
precise pictu
an excellent 
so give infor

cational proc
stioner which
potentials and
periences a
reviously me
ssion sessies
fter more se
ge it’s more t
ee the side o
into R. Mac

e process of
s), but also w

each from 
onsidered w

e enrolled. T
nd the privat

aff member n
Bitola one ha
ne only 6 pro
the process

practice into 

entioned (the
s, the opini
er review, t
e is a correl
the situation 

 
ntailary poss
e part of crea

ed to create
e specific in
ution from a
vironment bu
the process 
on process 

which the fac
ate universitie
other kind of
study progra
or to be more
other two a
300 momen
ure for all of 
information a
rmation abou

cesses, two 
h has quest
d the quality 
nd also th

entioned, the
s. While the
essions an o
than relevant
of the educa
edonia. Whi

f education (
while discuss
representativ

was the situ
The one from
te one was e

numbers (pro
as more than
ofessors. Th
es of educat
real industri

e desires of
ons of the 

the real info
lation of mul
into the inst

sibilities at t
ating strateg

e much mor
to a selecte
 cycle to a c

ut also regar
of research

into R. Mace
culty that wa
es (more tha
f opportunitie

ams, approve
e precise thr
re from Sko
taliraly stude
the three ins

and picture a
ut the negati

parts of the 
tions about: 
of the staff m

he future st
e second pa
e session a
objective on
t to say that 
tional proces
le creating t
(graduated o
sing the infor
ves from on
uation of the
m Bitola was 
exactly 10 ye
ofessors emp
n 55 employ

he main focu
tion, the curr
ial entities as

f the studen
target grou

ormation’s a
tiple relevan
itution from B

he state 
gic future 

re better 
ed study 
cycle will 
rding the 
, into the 
edonia is 
as under 
an 15) at 
es. All of 
ed by the 
ree study 
opje (one 
ents and 
stitutions 
about the 
ve sides 

research 
the real 

members 
teps for 

art of the 
ll of the 

nes were 
the ones 
sses into 
he focus 

ones, the 
rmation’s 
ne of the 
e object 
55 year 

ears old. 
ployed in 
yees, the 
us at this 
riculums, 
s well as 

nts, their 
ups, the 
bout the 

nt factors 
Bitola. At 



 

this stag
created.
is given 
gave us
threats a
are need

The gat
where a
improvin

In addit
Discuss
possibili
ones are

Priorit

 

LEVEL

 

LEVEL

 

LEVEL

 

 

ge, we have 
. The picture
also. One o

s real inform
and negative
ded to be ma

hered inform
all of the inst
ng the state u

ion of the pa
sing about th
ities and the
e real and al

ty 

L 1 

L 2 

Equ

L 3 

presented th
e presets the 
f the things w
mation’s abo
e sides of the
ade.  

mation could 
itutions in th
university pro

aper the ma
he levels of p
e time for fut
l of them cou

uipment activatio

Administrat

he first QFD 
created mat

which is wort
out moment
e institution, 

also be used
e field could
ocesses of e

atrix as a pic
priorities we 
ture improve
uld be achiev

More M

on in the educa

Coop

tion staff to be p

43 

matrix that w
trix and after
th full mentio
tailary situat
but also rele

d with an aim
d be taken un
education cou

cture and the
could say th
ments place
ved in such s

BASIC A

Math’s subjects 

Less choosable

ational processe

peration with Bu

put in a situation

Nonfunctional E

was created
r the same o
oning is to sa
ion conside
vant informa

m to create a
nder conside
uld be made

e priorities a
hat at this st
ed as needs 
short notice.

AIM

in the Curricula

e subjects  

es – the subject 

usiness Entities

n where the stud

E-Systems 

 
, from which

one a tabular
ay that the in
ring better 

ation about th

 larger resea
eration and a
. 

as a tabular 
tage we cou
into the tab

a’s 

has an excellen

dent are on first

h several othe
r view of the 
nformation’s g
sides, oppo
he future ste

arch on natio
a national ag

view are pr
ld discuss a
ular view. Th

nt laboratories  

t place 

ers were 
priorities 
gathered 

ortunities, 
ps which 

onal level 
genda for 

resented. 
about the 
he same 

 



 

4. CON

The pap
short-te
to create
compara
three ke
the subj
the ana
needs o
creation
of the ne
situation
in the pr
informat
second 
given m
therm re
of the c
custome
and on 
ones. T
into som
could be
stage to

REFER

[1] I
[2] I
[3] Q

 

 

 

 

 

 

 

 

 

 

 

 

NCLUSION 

per presents
rm strategy f
e a short ter
ative approa
ey elements w
ject under re
lyses of the 
of business 
n an corelatio
egative sides
n to create an
rocess of ed
tions were d
one with an 

matrix was cr
esults are ex
created priori
ers – in this 
the other the
he paper pr

me other occ
e used for fu

o a stage. 

ENCES 

vo Kuzmano
vo Kuzmano

QFD matrix b

s only a segm
for continuou
m strategy in

ach was used
while creatin

eview has at 
momentaliry
entities and

on matrix and
s of the subje
n exact matr

ducation at th
evided into t
focus group

reated and t
xpected into t
ities we are 
case the stu

e business e
esents only 

casion. At the
uture creatio

ov, QFD meth
ov, research 
based on the

ment from a
us improvem
n a real educ
d, and we ha
ng the short t

the momen
y market tren
d the mome
d also creatin
ect and the c
rix with a rea
he moment f
two categorie

ps. So with th
the tabular v
the everyday
expecting to
udents who 
entities as an
a small seg
e end we co
ns of such m

hodology, int
conducted in

e needs of th

44 

n extensive 
ments into the
cational instit
ave created 
term strategy
t, analyzing 
nds – at this
ntailary tren
ng the priorit
competition w
l information

from the inst
es of evalua
he informatio
view of prior
y work of the
o get a bette
are involved

n institutions 
ment from a

ould also con
matrixes from

ternal docum
nto real entiti
e research 

research do
e process of 
tution from B
a complete 

y. The key as
the good sid

s case the de
ds in the e
ties previous
were also tak

n, over 300 g
itutions undr

ation, the firs
on and real a
rities also. U
 subject, but

er picture for
d into the pro

that could e
an extensive
nclude that th
m which the 

ments for app
ies, 2016-20

 

one with a fin
education, o

Bitola. While 
QFD matrix 

spects were:
des of the co
emands from
nvironment. 

sly setted into
ken under co
raduated an

red review w
t one with a 

aplication of t
Using such m
t also with an
r the subject 
ocess of edu
employee so
 research, th
his paper an
entity could 

plication into 
17 

nal aim to de
or to be more
doing the res
so we can c

: the advante
ompetition as
m the custom

Into the pro
o the tabular
onsideration.
d students w

were interview
quaetionary

the methodo
methodology
n everyday p

into the eye
ucation on o

ome of the gr
hat will be p

nd the create
be improve

real entities,

evelop a 
e precise 
search a 
compare 
eges that 
s well as 

mers, the 
ocess of 
r view, all 
. So, in a 

which are 
wed. The 
y and the 
ology, the 
y a short 
practicing 
es of the 
one hand 
raduated 

published 
ed matrix 
d from a 

 2016 



 

 

ROLE 

Abstrac
busines
expansi
where p
efficient
Besides
indicatio
importan
is due to
unrepea
Howeve
to Intern
existing 
Latin alp
Names.
 
Key wo
Corpora

1. Intr

Today in
Internat
million in
Perform
the orga
services
specifica
the cha
digital p

2. Eco

The de
commun
macroec
increasi
At the m
reductio

               
Correspon
Romanov
59 Availabl

60 Guide t
Terms, W

 AND FUNC

ct: The deve
ss environme
ion in the las
prices are m
t. 
s trademarks
on of its valu
nt and valua
o the fact tha
atable, theref
er, the Interne
net Domain N

DNS and e
phabet and 
 

ords: Trade M
ation for Assi

oduction 

n the world, 
ional Telecom
n 2000 to 3,7

ming business
anizations a
s cannot be 
ally, the eme
nge of ways
ayments are

onomic bene

evelopment 
nication com
conomic and
ng the comp

microeconom
on for start of

                      
nding author: Lj
ich Derzhavin"  
e at: http://www

to the Copyrigh
WIPO, Geneva, 2

CTION OF 

elopment of 
ent. In addit
st two decade
more transpa

s which repre
ue, having re
ble business

at Internet Do
fore it is justi
et as a globa
Names. Hen

establishing t
language us

Mark, Interne
igned Names

the Internet 
mmunication
731,973,423 
s and comm
and individua
possible with

ergence of th
s of selling g
e increasingly

efit from the

of informatio
mputer netw
d the micro
petitiveness a

mic level, it ha
f a new com

                      
jubisa Stefanos
in Sveti Nikole 

w.internetworlds

t and Related R
2003; 

INTERNAT
EN

Ljub

information 
tion, there i
es implied op
arent, and th

esent a mea
egard to the 
s means for t
omain Name
ifiably said th
al medium is 
nce, the main
the Internatio
sed in the c

et, Domain N
s and Numbe

is used by m
n Union, the 

by March 20
mercial transa

als or betwe
hout interven
he Internet a
goods and o
y becoming a

e use of the 

on technolo
work 60  has
oeconomic le
and producti
as an effect o

mpany, reduc

  
ski, PhD., Assis
and Bitola, (ste
tats.com/stats.h

Rights Treaties 

45 

TIONALIZED
NVIRONME

bisa Stefano

technology 
is the fact t
pening and c
he trading th

ns of achiev
mass use of
the compani

es unlike trad
hat their hold
not designe

n challenge 
onalized Do

country or ter

Name System
ers. 

more than 3.7
number of in
017, which re
actions involv
een the org
ntion of digita
nd its expan

offering servi
an integral pa

Internet 

ogy and use
s a positiv
evel. At ma
ivity of econo
on the organ

ction of the e

stant Professor, 
efanoski_ljubisa@
htm, accessed o

Administrated 

D DOMAIN
ENT 

oski58 

is undoubte
that the em
creating a ne
hough not p

ving of a com
f the Interne
ies became t
demarks are 
ders enjoy the
d to be multi
for the Inter
main Names
rritory which

m, Internatio

7 billion peo
nternet users
epresents an
ving exchan

ganizations i
al technology
sion at the e
ces electron
art of everyd

e of the In
ve effect o
acroeconomic
omy contribu

nizational stru
economic imp

Faculty of Law
@yahoo.com);
on 25.03.2017;

by WIPO and G

 

 NAMES IN

edly importan
ergence of 
ew global ele
perfect, but 

mpany marke
et and its glo
the Internet D
territorially u
e “virtual mo
ilingual, espe
rnet commun
s, which will

h introduces 

onalized Dom

ple. Accordin
s in the world
n increase of
ge of value 
in order to 
y i.e. Interne
end of the las
nically. Electr
day life of mo

nternet as a
n the econ
c level it ha
uting to the c
ucture of the
pact of dista

w, International 

Glossary of Cop

N THE BUS

nt componen
the Internet

ectronic mark
far faster an

eting strategy
obal nature, t
Domain Nam
unlimited, un
nopoly law”. 
ecially when 
nity is develo
l be availabl
the specific 

main Names,

ng to statistic
d increased f
f 933.8%.59 
(e.g. money
exchange g

et and web n
st century in
ronic comme

odern man. 

a well-know
nomy, both 
as the influe
creation of n
 market thro
nce and red

Slavic Universi

pyright and Rel

SINESS 

nt in the 
t and its 
ket place 
nd more 

y and an 
the more 

mes. This 
ique and 

it comes 
oping the 
le in non 

Domain 

 Internet 

cs of the 
from 360 

y) among 
goods or 
net. More 
fluenced 
erce and 

n global 
at the 

ence on 
new jobs. 
ugh cost 
uction of 

ty "Gabriel 

lated Right 



 

the cos
products
Basicall
connect
way in w
the like.
are tran
Therefo
environm

3. The

In a bus
the valu
From th

It is clea
increase
respons
introduc
So, in a
the Inte
the race
achievin
the Inter
of trade
place in
identica
Achieve
recognit
dizzying
with litt
technolo
Therefo
creation
identify 
Also, giv
specifica
their me
"virtual 
infrastru

               
61 Commu
pean en
http://euro
62 Laudon 
2010, pag
63 Idris K.:
Drzaven z
edonija, 2
64 Stefano
prasanja „

st of data a
s and develo
y, it can be 
tion of the co
which marke
. Therefore, 
sparent, mar
re, technolo
ment. Today,

e value of th

siness enviro
e of the com
e aspect of e
� help cons
� give a co

services w
ar that large 
e in individu
se, increase 
ction of new p
ddition to tra
rnet domain 
e for better 
ng higher pro
rnet has bec
marks and d
formation re
l to their trad

ement of eco
tion in the g
g sums of mo
le money o
ogy and the 
re, a key ele

n of Internet a
and thereby 
ven the attit
ally, the fact 
eaning in cy
monopoly la

ucture for va

                      
unication from th
nterprises: ec
opa.eu/scadplus
K.  Traver.: E-C

ge VI (preface); 

: Intelektualnata
zavod za indust
006, page 129; 

oski Lj.: „Nekoi 
„Kulturen zivot“,

ccess, enco
oping new eff
concluded th
ompany with

eting is used
it is the e-co
rkets are glo
ogy is bec
 the issue of

e internet d

onment, trad
mpany, but als
economic be
sumers in the
ompany an 
with the qua
companies a

ual sales, str
profits, exp

products, an
ademarks an

names have
positioning 

ofits, the cho
come one of 
distinctive sig
egarding thei
demarks or d
onomic bene
global marke
oney are nee
or for free, 
Internet. Spe

ement of suc
applications 
without diffic
ude of Intern
that the dom

yberspace, s
aw." This is 
arious exchan

                      
he Commission
conomic anal
s/leg/en/lvb/n26
Commerce: Bus

a sopstvenost m
triska sopstveno
 
aspekti za avt
 Ministerstvo za

ourage the d
ficient ways 
hat the bene
h the supplie
 to promote 
ommerce wh
bal and the t

coming an 
f access to in

omain name

demarks are 
so an import

enefits, trade
e selection o
incentive to
lity consume
as part of the
rengthening 
ansion and 
d profit of iss

nd other disti
e become th
in the mark

oice of interne
the most imp

gns, in the st
r business a

distinctive ma
fits of the tra

et. A mistake
eded to adve
thanks to th
ecifically, this

ccess is the c
(Web page, 

culty rememb
net domain 
main names 
says that the
supported b
nges of data

  
 to the Council 
lysis and p
040.htm, acces

siness, Technolo

mokna alatka za
ost na R. Maked

torstvoto, avtor
a kultura, Skopje

46 

development
of delivery of

efit of using t
ers, custome

their brands
hich creates 
trade althoug
increasingly

nformation do

es in relatio

not only one
tant part of th
marks have 

of products o
o invest in th
ers expect 
eir strategic 
and consoli
maintenanc

suing licensin
nctive signs,

he most valua
ket, achievin
et addresses
portant decis
truggle for m

activities and 
arks have fac
ademark use
e has been 
rtise and pro
he advantag
s can be ach
careful selec
banners and

ber. 
names and 
are territoria

e attitude the
by the existe
a and inform

and the Europe
olicy implicat

ssed on 01.02.20
ogy, Society, Ar

a ekonomski ras
donija i Sojuz n

rskoto pravo i i
e, No. 1-2, 2009

t of new an
f services an
the Internet 

ers, competit
s, the produc
a new elect

gh not perfec
y important
oes no longe

on to trade m

e of the mos
he marketing
two primary 
n the market
he developm

plans use tr
idating custo
e of the ma
ng, franchisin
 because of 
able busines

ng higher sa
s (domain na
sions of the a

marking place
the tendenc

ced numerou
e, to a large 
often made

omote a spec
ges offered 
hieved by ca
ction of doma
d so on) whic

trademarks, 
ally unlimited
eory is entir
ence of the 
mation on a g

ean Parliament 
tions [COM(2
008; 
rs Lamina LLC, 

stez, Svetska O
a pronaogaci, a

internetot“, Spis
9, page 9; 

 
nd improvem
nd goods.61 

is versatile; 
tors and part
ction process
tronic marke
ct, yet highly 
 componen

er exist. 

marks 

st powerful m
g strategies o
macroecono
t and 

ment and de

ademarks in
omer loyalty
arket, produc
ng and more
the global n

ss assets of 
ales of their 
ame) as an b
all companie
es in the inte
cy to choose 
us problems. 

extent depe
e when mak
cific stamp. T
by today's 
reful selectio

ain names (In
ch the searc

particularly 
d, unique an
rely justified,
Internet as a
global scale6

- The impact of
2001) 711. 

(translated in M

Organizacija za 
avtori na tehnick

sanie za kultur

ment of the 

it directly aff
tners, as we
s of its prod
t place wher
effective.62  

nt in the b

means of hig
of almost eve
omic function

elivery of go

n business du
y, competition
ct differentia
e. 
nature of the 

many comp
products, a

business ide
s. Therefore
rnet space, w
the internet 

ends on their
ing assessm
This can be a
modern info

on of domain
nternet addre

ch engines ca

their charac
nd unrepeata
 when we c
a basic fund
64, and the f

f the e-Econom
[online]. Ava

Macedonian), Sk

intelektualna so
ki unapreduvanj

ra umetnost i o

existing 

ffects the 
ell as the 
ucts and 
re prices 

business 

ghlighting 
ery firm. 
ns:63  

oods and 

ue to: an 
n quality 

ation, the 

Internet, 
anies. In 
and thus 
ntifier on 
, owners 
where to 
address 

r level of 
ment that 
achieved 
ormation 
n names. 
ess) and 
an easily 

cteristics, 
able, and 
call them 
damental 
fact that, 

my on Euro-
ilable at: 

kopje, 

opstvenost, 
ja na Mak-

opstestveni 



 

tentative
show th
the bene
Based 
informat
exchang
on the I
compan
compan
Thus, th
refers to
fastest, 
the glob
obstacle
Another
aspect. 
applicat
absence
users to
inimitab
with the
the inte
wish to e
Bearing 
and the
electron
printed f
printed e
available
version 
http://ww
Journal 
million i
becomin
reason 
among o
Namely,
registrat
7,500,00
sold in O
Actually
intention
domain 
houses 
names a
               
65 Juri� M.
Zbornik P
66 Laudon 
67 A List o
July 1, 
expensive
68 http://na
69 http://au
70 http://sn

ely speaking
at the value 
efit of registe
on all the a
tion technolo
ge of data a
nternet, it is 

nies and ent
nies as doma
he economic 
o the benefi
most efficien
bal market, 
es, and thus
r aspect rela
In other wor

tion of the pr
e of a contro
o use a spe
le, which me

e same name
rnet domain 
extract econ
 in mind the

e like, due to
nically or via
form. Such w
edition publis
e on the inte

and fully 
ww.britannica
which in 199
internet subs
ng one of the
for the succ
other things 
, the internet
tion. In pract
00 US dollar
October of 20
y, this is one,
n or need to
names is ve
on the globa
are: NameJe
                      
.: „Rješavanje s
FZ 59, (2-3), 20
 K.  Traver.: E-C

of Some of The 
2011. Availa

e-domains/, acc
amejet.com; 
uctions.godaddy
napnames.com; 

g, the limit a
of domain n

ering domain
above, but 
ogy and the 
nd informatio
a logical co

erprises had
ain names. 

benefit of th
its offered b
nt and most e
regardless 
 to come int

ates to a mo
rds, the mono
rinciples for t
ol mechanism
ecific domai
eans that the
e. Thus, the 
further talks

omic benefit
e power of th
o unprofitab

a the Interne
was the case
shed in Edin
ernet in 1994

started to 
a.com/. Anot
96 put into us
scribers and
e most succ

cess of the s
is due to the
t domain na
tice, such ca
rs, sex.com i
009 to the ad
 if not the ke
o use the re
ery profitable
al level that s
et68,  Go Dad
                      

sporova o imenim
009, page 421; 
Commerce: Bus
Top Domain N

ble at: http://
essed on 25.03

y.com; 

absence of p
names is sev
n names is m

at the sam
increasing u
on, and by t

onsequence t
d shown inte

he Internet do
by the doma
economical w
of their geo
to direct con
onopolistic c
opolistic natu
the registrat
m checks of
n name. It 

ere is no pos
inability two

s about their
ts from the po
he Internet, 
ility were fo

et, by not le
e of the publi
burgh, Scotl

4, thus, after 
distribute 

ther similar e
se the intern
d attracted o
essful newsp

sale of Wall S
e recognition 
mes can ach

ases with do
n January 20
dvertising co
ey reason wh
egistered do
e business is
sell Internet d
ddy Auction
  
ma internetskih 

siness, Technol
Name Sales Eve
//www.fka200.co
3.2017; 

47 

placement o
veral times h

manifold. 
me time taki
use of the In
that the tend
that in the e
erest in regis

omain names
ain name. T
way busines

ographic dist
ntact with co
character of 
ure of the do
ion of "first c
f the legal ba
is a fact th
sibility that t

o different fac
r economic v
ossession an
many comp
rced to distr

eaving sever
ishing house
and in 1768
244 years o
their prod

example of t
et address "W
over 4 millio
papers which
Street over t
of his tradem

hieve high m
mains name
006 for 14 m
ompany Quin
hy people re

omain. In thi
s the fact tha
domain name
ns,69 SnapNa

domena primje

logy, Society, Ar
er -Most Expen
om/2009/01/03/

f these data
higher than th

ng into acc
nternet as a 
dency of mar
arly nineties
stering their 

s use can be
hey offer the
ses present 
tance, or po

onsumers an
the domain

omain name 
come, first s
asis and the

hat Internet 
he two intern
ces to have 
value, espec
nd use of the

panies, espec
ribute their p
ral centuries
e "Encyclopa
, and for the 

of tradition in 
uct in digi
this practice 
WSJ.com" so

on visitors w
h are sold el
the Internet,
mark, a sign 
market value 
es business.c

million US dol
nStreet for a 
egister Intern
is respect, t
at there are 
es. The large
ames,70 Afte

enom uniform do

rs Lamina LLC, 
nsive Domains, 
/a-list-of-some-o

 
a and inform
he trademar

count the ra
global mean
rketing activi
s of the last c

trademarks 

e viewed in t
e possibility 
themselves 

olitical, religi
d thereby ac
 names, an
is the logical
erved" and a

e legitimate 
domain nam
net domain n
the same na

cially when t
e disputed do
cially publish
products to 
’ long tradit

aedia Britann
first time en
2012 stoppe
tal form o
is the case 
o that in 200

who are not 
lectronically 
 compared t
of recognitio
in relation to

com which in
lars or the in
record of 16
et domain n

the proof tha
more and m

est auction h
ernic,71 Name

omain name dis

Skopje, 2010, p
Posted on Jan

of-the-top-doma

mation is suff
ks value itse

apid develop
ns of commu
ities taking t
century, a nu
and names

wo aspects. 
that in the 

and their pro
ous, moral 
chieve highe
d builds on 
l consequenc
at the same 
interest of th

mes are uniq
names are re
ame, or the 
two opposing
omain name.
hers, news a
their end-cu
ion of distrib
ica" which is

ncyclopaedia 
ed publishing

on the inte
with The Wa

08, provided o
its subscrib
via the Inter
to other com

on (of the bra
o costs paid
n 1999 were
nsure.com wh
6 million US d
ames withou
at selling of 

more existing
houses to sel
e72 � Dynad

spute resolution 

page 10-11; 
uary 3, 2009; u

ain-name-sales-

ficient to 
elf. Thus, 

pment of 
unication, 
he place 
umber of 
s of their 

The first 
easiest, 

oducts in 
or other 

er sales.. 
the first 

ce of the 
time the 

he future 
que and 
egistered 
name of 
g parties 
.65  
agencies 
ustomers 
bution in 
s the first 
became 

g printed 
ernet at: 
all Street 
over one 

bers thus 
rnet. The 

mpetitors, 
and).66   
 on their 

e sold for 
hich was 
dollars.67 

ut having 
Internet 

g auction 
l domain 
ot73,   

policy“, 

updated on 
-ever-most-



 

Taking i
domain 
being in
available
registrat
entities. 
to the m

4. Inte

The Inte
multiling
by twen
establis
make d
alphabe
available
Domain 
so in th
alphabe
the non-
Domain 
In Nove
accelera
process
new hig
To this 
(IETF) h
function
defining
adopted
accessib
emphas
with the 

 
three do
Emirate
               
71 http://aft
72 Availab
73 Availabl
74 Enabling
en.pdf, ac

75 Domain 
p.945; 

76 Availabl

77 Internat
Report of 
http://www

78 Singh B
Available 
accessed 

nto account 
names in re

nternationaliz
e globally. I
tion of doma
 In this way, 

market and ad

ernationalize

ernet as a 
gual. This lim
nty-six chara
hment of Int

domain name
et (ASCII tran
e in non-Lat
 Name, such
hat way it w
et.75 In fact, t
-Latin script 
 Name. 

ember 2009, 
ated process
s of establish
hest Internet
end, the W

has formed a
 was aimed
 a standard

d a resolutio
ble to those 

sizes that the
 existing Inte
The first Int

omains that 
s. On May 1
                      

fternic.com; 
le at: https://ww
e at: http://www
g a Multilingual 

ccessed on 19.0

 Name Law and

e at: http://newg

ionalized Doma
the Second WI

w.wipo.int/amc/e

B.: Cybersquattin
at: http://www.a
on 18.02.2014;

all that has 
elation to the
zed and lose
t is also the

ain names on
the possibili

dvertise their

ed Domain N

communicat
mitation is mo
acters of th
ternationalize
es available
nscription). T
tin script and
h as Greek, H
would allow 
he term Inte
and languag

the Internet
s of establish
ing internatio
t domain nam

Working Grou
a working gro
d at clarifying
d protocol ro
on recognizin

who do not 
e internationa
ernet model.7

ternationalize
use the Ara
12, 2010, the
                      

ww.name.com/ex
w.dynadot.com/m

Internet, WIPO
02.2014;  

d Practice- An In

gtlds.icann.org/e

ain Names, The 
PO Internet Dom
en/processes/pr

ng and Domain 
academia.edu/1
; 

been said s
e trademark 
es its charac
e main reas
n the Interne
ty has been 
r products th

Names 

tion network
ost apparent 
he Latin alp
ed Domain 

e also to tho
The objective
d language u
Hebrew, Jap
the use of 

ernationalized
ge used in th

t Corporation
hing Internati
onal domain 
mes.76 
p of the Int

oup for the e
g the condit
outes.77 On S
ng that it is 
use the Lati

alization of th
78  
ed Domain N
bic alphabet
e Russian F
                      

xpired_domains
marketplace/exp
. Available at: h

nternational Han

/en/about/idns, a

Recognition Of
main Name Pro
rocess2/report/h

Name Dispute 
426116/Cybers

48 

so far, we ca
is large, pr

cteristics of t
son why in 
et has becom
recognised f
roughout the

k is designe
at the intern

phabet (A-Z)
Names (IDN
ose countrie
e of the Inter
used in the 

panese, Chin
other signs

d Domain N
e country or

n for Assigne
onalized Do
names took

ternet Engin
stablishmen
ions for acc
September 2
important th
n alphabet a

he Internet do

Names (IDN
t, representin

Federation be
                     

s.php, accessed
pired/, accessed
ttp://www.icann

ndbook, edited 

accessed on 26

f Rights And The
ocess, Septemb
html/report.html#

Under Tradema
quatting_and_D

an conclude t
imarily due t
erritoriality a
the beginnin
me a topical
for these sub

e world by sig

ed to be glo
net domain na
), numbers 

Ns) is a resu
es and territo
rnet commun
country repr

nese, Korean
 or symbols
ame denote

r territory rep

ed Names a
main Name 

k place in the

eering the I
t of internatio

cess to the i
25, 2000, th
hat the Inter
and ASCII tra
omain name

N ccTLD) are
ng Egypt, Sa
ecame the f
                     

d on 21.01.2012
d on 21.01.2012
.org/en/resourc

by Torsten Betti

6.01.2014;  

e Use Of Name
er 3, 2001. Ava
#5;  

ark Law, NALSA
Domain_Name_

 
that the valu
to the fact t

and specialty
ng of the tw
 issue in the
bjects to pres
gnificantly low

obal, but is 
ames which 
(1-0) and 

ult by the In
ories that d
nity was to m
resented by 
n, Georgian, 
s that are n
es a Top Lev
presented by 

and Numbers
for the coun

e framework 

nternet Eng
onal domain 
nternational 

he Board of 
net evolves 
anscription a

e system mus

e activated o
audi Arabia 
first country 
                      

2; 
2; 
ces/idn/multiling

inger, Oxford Un

es In The Interne
ilable at: 

AR University of
_Dispute_Under_

ue and impor
hat the trade

y, so that it b
wentieth cen
e sphere of b
sent their co
w costs. 

not designe
may be crea
hyphens (-)

nternet comm
o not use t
make domain
the Internati
Arabic, Tibet

not part of t
vel Domain (

the internati

s (ICANN) b
tries concern
of the introd

ineering Tas
names, who
domain nam
Directors of
and becom

and at the sa
st be fully co

on May 5, 2
and the Unit
which regist
                     

ual-internet-01n

niversity Press, 

et Domain Nam

f Law, Hyderaba
r_Trademark_La

rtance of 
emark is 
becomes 
tury, the 
business 

ompanies 

ed to be 
ated only 
). 74  The 
munity to 
the Latin 
n names 
ionalized 
tan, etc., 
the Latin 
(TLD) on 
ionalized 

began an 
ned. The 
uction of 

sk Force 
ose main 
mes and 
f ICANN 
es more 

ame time 
ompatible 

2010, for 
ted Arab 
tered the 
                 

nov13-

2005, 

e System, 

ad, p.3. 
aw, 



 

domain 
Cyrillic d
2012. L
scientific
Cyrillic I
too muc
users. 79

varieties
follows: 
Charact
adminis
represe

Today in
domain 

Althoug
the DNS
these ar
names a
people i

5. Con

Taking i
Latin sc
problem
and the 
the worl
all Inter
specific 
it includ
WHOis 

REFER

Journal

[1] Juri�
dispute 
[2] Stefa
umetnos
 
Books: 
[3] Dom
Univers
               
79 Availabl

80 The full 
accessed 

81 Availabl

in Cyrillic, w
domain ".	�

Later in 2013
c and profes
International
ch like Brazi
9  Later, in 2
s were activ
.��� (Thailan

teristic IDN 
trations of th
ntatives or o

n the world 
names state

h the interna
S, there are
re problems 
and the nam
n the world d

nclusion  

into account
cript and lan

ms which are
names of tr

ld do not kno
rnet users, e
words, whic

des the avail
database ca

ENCES 

l Papers: 

� M., „Rješav
resolution po

anoski Lj.,„Ne
st i opstestve

main Name La
ity Press, 20
                      
le at: http://dom

list of IDNs ccT
on 29.03.2017;

le at: http://newg

with the tag “.
� " and the 
3, Ukraine h
ssional com
ized Domain
l's current c

2014, it was
vated on Ju
d), .��(Ch

ccTLD is 
he countries 
perators.81 

there are m
e codes. 

ationalization
e problems t

which are qu
mes of tradem
do not know.

t that the int
nguage is ve
e quite expec
rademarks in
ow, the Inter
especially fo
ch are an inte
ability of me

an be used.  

anje sporova
olicy“. Zborn
ekoi aspekti 
eni prasanja 

aw and Prac
005. 

                      
mainincite.com/1

TLD is available 
;  

gtlds.icann.org/

��”. Serbia 
start of reg

had been as
munity is th

n Name ".��"
ccTLD ".br", 
s finally app
ne 25, 2010
ina), .  (K
that they 
and territori

more than th

n of domain n
that have ad
uite expecte
marks in spe
  

ernationaliza
ery importan
cted, primari
n specific ca
rnet commun
or future reg
egral part of 
eaning of the

a o imenima 
ik PFZ 59, (2
za avtorstvo
„Kulturen ziv

tice- An Inter

  
009-icann-says

at:  http://www.

/en/about/idns, a

49 

is the secon
gistering dom
ssigned the 

he case with
"  was origin
and the sam

proved. Natio
0. Other exa
Korea) etc..80

are exclusi
es listed in t

hirty internati

names is a v
dequate imp
d, primarily d

ecific cases i

ation of dom
nt process in
ly due to the
ses is done 

nity must take
gistrants and

the internati
e translation 

internetskih 
2-3), 2009. 
oto, avtorskot
vot“, Minister

rnational Han

s-no-to-bulgarian

icann.org/en/re

accessed on 29

nd country wh
mains as ".	�

domain ".�
h Bulgaria w
nally refused 
me can caus
onal domain
amples of e
0 
ively availa
the ISO 3166

ional domain

very importan
plications for
due to the fa
s done in the

main names a
n the develo
e fact that th
in script wh
e action in te

d trademark 
ional domain
to the gene

domena prim

to pravo i int
rstvo za kultu

ndbook, edit

n-cctld, accesse

sources/idn/fas

9.03.2017;  

 
hich on May 
��" commen
��". Particul

whose reque
by the ICAN

se confusion
ns in Chines
establishing 

ble only to
6-1standards

n names of 

nt process in
r intellectual 
act that the re
e script that 

and setting 
opment of th
he registratio
ich a larger 
erms of deci
holders ade

n, in Latin tra
eral public, a

mjenom unifo

ernetot“. Spi
ura, Skopje, 

ed by Torste

ed on 29.03.201

t-track/string-ev

3, 2011, rec
nced on Jan
ar interestin
st for regist
NN, because
n among the
se script, in
IDNs ccTLD

o governme
s or their de

the highest 

n the develop
property rig

egistration of
a greater nu

up domains 
he DNS, as
on of domain
number of p
phering, and

equate trans
anscription. C
and as a me

orm domain 

isanie za kul
No. 1-2, 200

en Bettinger, 

17. 

valuation-comple

ceived its 
uary 27, 

ng in the 
tration of 
e it looks 
 Internet 
 several 

D are as 

nts and 
esignated 

Internet 

pment of 
ghts. So, 
f domain 
umber of 

on non-
s well as 
n names 
people in 
d provide 
slation of 
Certainly, 
echanism 

name 

tura 
09. 

Oxford 

etion, 



 

[4] Laud
Macedo
[5] Idris 
intelektu
pronaog
[6] Guid
Copyrig
[7] Com
the e-Ec
[online].
 
WWW p
[8] Sing
of Law, 
http://ww
Law, ac
 [9] Inter
Internet 
Septem
http://ww
[10] http
accesse
[11] The
evaluati
[12] http
[13] http
25.03.20
[14] http
name-sa
[15] http
[16] http
[17] http
[18] http
[19] http
[20] http
21.01.20
[21] Ena
internet-
 

 

 

 

 

 

 

 

don K.  Trave
onian), Skopj

K.: Intelektu
ualna sopstv
gaci, avtori n
de to the Cop
ght and Relat

munication f
conomy on E
 

pages: 
h B.: Cybers
Hyderabad. 
ww.academia

ccessed on 1
rnationalized
Domain Nam
ber 3, 2001. 
ww.wipo.int/a
p://domaininc
ed on 29.03.2
e full list of ID
ion-completio
p://icann.org,
p://www.inter
017. 
p://www.fka20
ales-ever-mo
p://namejet.c
p://auctions.g
p://snapname
p://afternic.co
ps://www.nam
p://www.dyna
012. 
abling a Mult
-01nov13-en

er.: E-Comme
e, 2010. 

ualnata sopst
enost, Drzav
a tehnicki un

pyright and R
ted Right Ter
from the Com
European ent

squatting and
Available at:
a.edu/14261
8.02.2014. 

d Domain Na
me System, 
Available at

amc/en/proce
cite.com, http
2017. 

DNs ccTLD is
on, accessed
 http://newgt
networldstat

00.com, http
ost-expensiv
om. 

godaddy.com
es.com. 
om. 
me.com .  
adot.com, htt

tilingual Inter
n.pdf, access

erce: Busine

tvenost mokn
ven zavod za
napreduvanja
Related Right
rms, WIPO, G
mmission to t
terprises: ec

d Domain Na
 
16/Cybersqu

ames, The Re
Report of the
:  
esses/proces
p://domaininc

s available at
d on 29.03.20
tlds.icann.org
s.com, http:/

p://www.fka20
ve-domains/, 

m. 

tp://www.dyn

rnet, WIPO. h
sed on 19.02

50 

ess, Technolo

na alatka za 
a industriska 
a na Makedo
ts Treaties A
Geneva, 200
the Council a

conomic anal

ame Dispute 

uatting_and_

ecognition O
e Second W

ss2/report/ht
cite.com/100

t:  http://www
017. 
g/en/about/id
//www.interne

00.com/2009
accessed on

adot.com/ma

http://www.ic
.2014.  

ogy, Society, 

ekonomski r
sopstvenost

onija, 2006. 
dministrated

03; 
and the Euro
lysis and poli

Under Trade

_Domain_Na

Of Rights And
IPO Internet 

tml/report.htm
09-icann-says

w.icann.org/e

dns, accesse
etworldstats.

9/01/03/a-list
n 25.03.2017

arketplace/ex

cann.org/en/r

 
Ars Lamina 

rastez, Svets
t na R. Make

d by WIPO an

opean Parliam
icy implicatio

emark Law, N

me_Dispute_

d The Use Of
Domain Nam

ml#5, access
s-no-to-bulga

en/resources/

ed on 29.03.2
com/stats.ht

t-of-some-of-
7. 

xpired/, acce

resources/idn

LLC, (transla

ska Organiza
edonija i Soju

nd Glossary 

ment - The im
ons [COM(20

NALSAR Uni

_Under_Trad

f Names In T
me Process,

sed on 26.01
arian-cctld, 

/idn/fast-trac

2017.  
tm, accessed

-the-top-dom

essed on 

n/multilingua

ated in 

acija za 
uz na 

of 

mpact of 
001) 711. 

iversity 

demark_

The 
 

.2014.  

ck/string-

d on 

main-

al-



 

KNO
Q

Abstrac
quality a
every m
environm
consiste
This pa
Macedo
hypothe
update 
knowled
bringing
the attitu
 
Key w
Hypothe
 
1. INTR
It is indis
competi
provides
a given 
provides
provides
problem
In this c
improve
fact that
of intelle
Knowled
when al
characte
KM and
to do so
the Mac
  
2. CON
The con
select, o
dynamic
the incre
The con
impleme

               
Correspon
 
 

OWLEDGE 
UALITY M

B

ct: The deve
and success

modern comp
ment, it is n
ent with the s
aper include
onia on the b
eses, in orde

and affirma
dge in the po
g the concep
udes, knowle

ords: Know
esis, Researc

RODUCTION
sputable tha
tion shall b
s information
environmen

s information
s informatio

ms and quality
context, know
es business f
t in today's b
ectual capita
dge manage
ll the change
eristics of the
 TQM are co

o on a kind o
cedonian com

NCEPT ON K
ncept of kno
organize and
c learning, st
ease of know
ncept of KM
entation and 

                      
nding author:  B

MANAGE
MANAGEM
Biljana Vang

elopment of 
s in the fierc
pany. KM an
necessary to
specifics of th
es research 
basis of prese
er to assess
ation modern
ovidone impr
pts of KM an
edge, access

wledge Man
ch technique

N  
t in the 21st 

be distribute
n on job perf
t. It provides
n on how p

on and know
y of work.  
wledge is to 
function of p
business wor
l as intangibl

ement is rela
es in the bu
e concept qu
omplementa
of Macedonia
mpanies. 

KNOWLEDG
owledge man
d communica
trategic plan
wledge in org

M is quite ac
integration w

                      
Biljana Vangelov

EMENT-NE
MENT, INTE
gelovska,82Iv

the concept
ce internatio
nd TQM are
o make a k
he Macedoni

conducted 
et initial hypo

s the attitude
n concepts a
roving the qu
nd TQM and 
s and use of 

nagement, 
es, Target gro

century know
ed to the p
formance an
s information
people pract
wledge for 

harmonize 
povidone imp
rld special em
le part of the
atively new, 
usiness envir
uickly change
ry concepts,

an integrated

E MANAGE
nagement is 
ate relevant 
ning, decisio

ganizations. 
ccepted as s
with other al

  
vska, e-mail: bile

51 

 

EW MANA
EGRATED
vo Kuzmano

t of knowled
onal competit
e complemen
kind of so-c
ian companie
in compani

otheses with
es of intervie
and models

uality of prod
d their possib

these conce

Total Qualit
oup. 

wledge is pro
participants, 
d fulfillment 
 on the proc
tice and coo
consumers 

the existing 
prove quality
mphasis is g

e total assets
young discip

ronment wor
e and adapt t
 and to be s

d approach to

EMENT (MAN
a process t
information 

on making an

such, and th
ready known

e_im@yahoo.co

AGEMENT 
D APROAC
ov,83Silvana 

dge managem
tion is a bas
ntary concep
called integra
es. 
ies from th
 defined indi
ewed employ
s for effectiv
ducts / servic
ble combinat
epts by mana

ty Managem

omoted as a
collaborator
of objectives

cesses and re
ordinate res

and compe

information 
y and produc
given to the d
s of an organ
pline and its
rldwide have
to the workin

successful in 
o manageme

NAGEMENT
that helps or
and profess
nd problem s

here are a n
n and widely

om 

 

PARADIG
CH TO MAN

Angelevska

ment for pov
sic strategic
pts, and to b
ated approa

e public an
icators and m
yees and m

ve and effici
ces in the Ma
tion, as well 
agers and em

ment, Metho

 unique reso
rs and com
s according 
esults as an 

sources and
etition, poss

technology 
ctivity at work
development
ization, com

s rapid progr
e been fast a
ng environme

our environ
ent conformi

T MEANING) 
rganizations

sional expert
solving. He r

number of a
y accepted co

GM AND TO
NAGEMEN
a84 

vidone impro
c goal and p
be successfu

ach to mana

nd private s
main hypothe

managers, in 
ient manage
acedonia com
as understa

mployees. 

odological r

ource by whic
petitors. Kn
to the possib
effect of the

 requiremen
sible obstac

that streaml
k. Indisputab
t and implem
pany and firm
ress makes 
and constan
ent.  
ment, it is ne
ng to the spe

, businesses
ise in the fu
refers to the 

attempts to m
oncepts, suc

OTAL 
NT 

oving the 
priority of 
ful in our 
agement, 

sector in 
esis sub-
order to 

ement of 
mpanies, 
anding of 

research, 

ch global 
nowledge 
bilities of 
e work. It 
nts. Also 
cles and 

ines and 
ble is the 
mentation 
m.  
the time 
t, so the 

ecessary 
ecifics of 

s to find, 
nction of 
use and 

make its 
ch as the 



 

concept
Knowled
knowled
effective
the best
The ma
but only
knowled
right tim
Knowled
affirmati
quality.  
Knowled
scientific
identifica
compan
 
3. THE 
The con
market, 
TQM is 
The pro
and sys
through 
meet th
shareho
To achi
manage
a slew o
KM app
learning
expecta
 It shou
impleme
introduc
into a co
In othe
improve
concept
integrate
Macedo
people (
 
4. CONC
4.1. MIS
The mis
manage
Macedo
Vision o
manage
objective
Actualiz

t of total qual
dge manage
dge of its e
ely its emplo
t possible wa
in purpose o

y knowledge 
dge they nee

me. 
dge manage
ive secular c

dge manage
c values he 
ation, acqui

ny.  

CONCEPT 
ncept of tota
economic, o
the highest l

ocess of tota
stem manage

the involvem
e needs of i

olders, custom
ieve these 

ement metho
of principles, 
proach base
g, and thus 
ations of cons
uld facilitate
entation and 
ction of princ
omplementar
er words TQ
ements in the
ts, and to be
ed approach

onian resourc
(unemployed

CEPT OF RE
SSION AND 
ssion of the

ement (KM) 
onian compan
of the resear
ement of the
es of the sur

zation and aff

lity control TQ
ement is base
mployees. H

oyees will cre
ay.  
of knowledge

that is mos
ed, where the

ement its a
concept, afte

ement is the
possesses.

sition, distri

OF TQM (TO
al quality m
organization
level of mana
l quality man
ement tools 
ment of its e
internal and 
mers and so
objectives 

ods, models, 
including kn
d on knowle
helping the

sumers. 
e the introd

turning them
ciples of know
ry process m
QM should 
e capacity an
 successful 
h to manage
ces and certa
d) highly edu

ESEARCH 
VISION ON 
e research 
and the con
nies.  
rch is a poss
e new parad
rvey are as fo
ffirmation of m

QM. 
ed on the id
Hence, the s
eate new kno

e manageme
st important t
ey need, wh

attention rec
er the proce

e process th
. In this con
bution and 

OTAL QUAL
management 

al and ethic
agement and
nagement is 
that enable

employees in
external cus
ciety.  
TQM utilize
system dev

nowledge ma
edge will inf
e company 

duction of 
m into a com
wledge man

management.
focus on e

nd skills in kn
in our enviro
ement confo
ainly the mo
cated staff.

RESEARCH
is the prom

ncept of Tota

sibility for im
digm in the 
ollows: 
modern conc

52 

ea that the m
success of 
owledge, to 

ent does not
to the organ

hen they nee

ceived since
esses of ree

hrough whic
ntext, knowle
maintenance

LITY MANAG
is a compre

cal aspects o
d quality man
a managem

 the organiz
n all process
stomers, and

es an integr
elopment of 

anagement. 
form, guide 
organization

principles o
mplementary 

agement, th
.  
environment

nowledge ma
onment, it is 
orming to th
st important 

H 
motion and 
al Quality m

mplementing 
practice of 

cepts and m

most valuabl
the organiza
share acros

t consist in m
ization. It co

ed it - right k

e 1990. For 
engineering 

ch the organ
edge manag
e of knowle

GEMENT) 
ehensive co
of business. 
nagement.  

ment theory (
zation uses t
ses of quality
d thereby pr

rated system
competence

and facilitat
n to better 

of knowledg
process ma
eir gradual i

tal changes
anagement. K
necessary to

he specifics 
human reso

affirmation 
anagement 

the said two
Macedonian

odels for rat

 

le resource f
ation a lot w
s the organi

managing the
onfirms that 
knowledge, th

several ye
work and m

nization colle
gement affirm
edge that a

oncept that u
In its appro

(philosophy) 
to continuall
y improveme
ovide values

m of more 
e among em

te continuou
meet the c

ge managem
nagement. It
mplementati

 and deal 
KM and TQM
o do so on a
of the Mac

ource - the em

of the conc
(TQM) of pr

o concepts t
n companies

tional manag

for the organ
will depend 
zation, and  

e overall kno
employees h
he right plac

ears it has 
management 

ects intellec
ms the proce
re essential

unites the te
oach, the co

that stresse
y improve o

ent with orde
s among em

than one 
mployees, and

us improvem
changing nee

ment, their 
t should faci
ion and turni

with them 
M are comple
a kind of Mac
edonian com
mployees an

cepts of kn
roducts / se

through strat
s. The purp

gement of kn

nization's 
on how 
apply in 

owledge, 
have the 

ce, at the 

become 
for total 

ctual and 
esses of 
 for the 

echnical, 
oncept of 

es quality 
ourselves 
er to fully 

mployees, 

hundred 
d follows 

ment and 
eds and 

gradual 
litate the 
ing them 

through 
ementary 
cedonian 
mpanies, 
nd young 

nowledge 
rvices in 

tegies of 
ose and 

nowledge 



 

in the hi
To stren
serious 
Possible
control a
effects 
model c
Based o
Assess 
private s
Assess 
manage
Assess 
concept
 
4.2. THE
4.2.1. T
General
An integ
Macedo
To acce
field, as
in the su
Sub-cas
"KM is 
compan
Sub-cas
"TQM a
improvin
impleme
Sub-cas
The new
Macedo
 
4.3. DES
The tar
manage
The sam
compan
1. Krom
2. Minin
3. Clinic
4. Public
5. Public
6. State
 
4.3.1. M
Synthet
Descript
Compar
Statistic
Methodo

gher improv
ngthening th
challenge fo

e combinatio
as an integra
in the overa

companies in
on these obje

the attitude
sectors; 
the attitude

ers, bosses); 
the feasibil

ts mentioned

E RESEARC
HE GENERA
l (main) hypo
grated appro
onian compan
ept or reject 
sking the follo
urveyed targ
se 1: 
a concept b

ny but is unde
se 2: 
as a manag
ng the qual
entation is in
se 3: 
w manageme
onian compan

SIGN RESEA
rget group o
ers, executive
mple of rese

nies from the 
berg-Schube
g and energ

cal Hospital in
c municipal e
c municipal e
 Statistical O

METHODS O
ic analytical 
tive method;
rative method
cal method; 
ologically tec

ing the qualit
heoretical co
or a real tech
on of the co
ated approac
all operation 
n the Republi
ectives, the t
s of employ

es of manag

ity of a pos
d in the work 

CH HYPOTH
AL HYPOTH
othesis states
oach to the c
nies. 
such a gene

owing sub-hy
et group of M

by managing
erused in Ma

ement with 
ity and pro
sufficient" 

ent paradigm
nies 

ARCH 
of the resea
es in public, 
earch will in
public and p

ert Bitola (KS
y plant (REK
n Bitola 
enterprise "V
enterprise "C

Office (SSO) 

F RESEARC
method; 
 
d; 

chniques tha

ty of product
oncepts of K
nological cha

oncept of ma
ch to a kind o

companies 
c of Macedo
asks that wo

yees surveye

gers in Mac

ssible integr
of Macedon

HESIS 
HESIS 
s: 

concept of KM

eral hypothe
ypotheses as
Macedonian 

g knowledge
acedonian co

total quality
ductivity of 

m can contrib

arch will inc
state and pr

nclude the p
private secto
SMK) 
K - Bitola) 

Vodovod" - Bi
Civil Enginee
- regional off

CH 

t would be u

53 

ts / services 
KM and TQM
ange of mutu
anagement 
of new parad

(as a kind 
onia) 
ould be used 
ed various M

cedonian co

rated approa
ian compani

M and TQM 

esis based o
s real unders
companies.

e visibly con
ompanies" 

y of products
work, but 

bute to a gre

lude employ
ivate compa
previously m
r: 

itola 
ring" 
fices in Bitola

sed in the re

in Macedoni
M to approa
ual benefit fo
knowledge a

digm through
of theoretic

in the resea
Macedonian 

ompanies su

ach to the 
es surveyed

is not prese

on research 
standing and

ntributes to 

s / services
in practice 

eater extent 

yed workers
nies.  

mentioned ta

a, Ohrid, Vel

esearch are t

 
an companie

ach the com
or employees
and the con
 which they 

cal guide for

arch are follow
companies 

urveyed (ma

practical im
; 

nt in the app

that should 
d appreciatio

the overall 

 is a top w
the Macedo

to improve t

s, profession

arget groups

es. 

the following 

es. 
mpetent office
s and compa
ncept of tota
are achieved
r possible ap

wing: 
from the pu

anagers, exe

mplementation

plied manage

be conducte
on of current 

developmen

world achieve
onian compa

the quality of

nals and ass

 in the Mac

ers as a 
anies. 
al quality 
d optimal 
pplicable 

ublic and 

ecutives, 

n of the 

ement of 

ed in the 
 practice 

nt of the 

ement in 
anies its 

f work in 

sociates, 

cedonian 



 

Questio
Checklis
Ladders
SWOT a
 
5. CON
Modern 
manage
manage
The ma
its inter
provide 
account
are give
paradigm
 KM an
develop
 
REFER
[1] Brian
methods
[2] Dimit
����, �
[3] Mark
[4] Lubu
Beograd
[5] Pero
[6] Robe
FON Un
 
 

 

 

 

 

 

 

 

 

 

 

 

nnaire close
st to assess 
s assessmen
analysis (stre

NCLUSION 
organizatio

ement should
ement) is the
in field of ac

rnal and ext
deal of flexib

t unforeseen 
en the oppo
m upon whic
nd TQM ar
pment that lea

ENCES 
n Newman, K
s, practices a
trovski, R., (2

�. (1997), ���
k Demarest, 
uric,R. (2010
d: Hesperia e
ovic, �. Krivo
ert Dimitrovs
niversity 

d 
the attitudes

nt (Likert-type
engths, weak

n must effe
d apply all ne
 one that cov

ction of KM u
ternal purpo
bility in the d
situations th

ortunity to de
ch to build co
e complem
ads to organ

Kurt. W. Con
and technolo
2010), Mena
��
���� ��
(1997), Know
), Umijece us
edu. 
okapic,�. (20
ski, (2010), M

s of responde
e) to assess 
knesses, opp

ectively man
ecessary kno
vers most of 
use and dev
ses. Knowle

development 
hat we may f
evelop their 
ompetitive ad
entary. The

nizational pro

nrad, (1999), 
ogies 
adžment zna
�����! �
��
wledge mana
spješnog up

07), Menadž
Menadzmen

54 

ents from the
the positions

portunities, th

nage the qu
owledge. The
the activities

velopment of 
edge manag
of the turbul

face in the fu
own ideas 

dvantage. 
ir combinat

ogress. 

A framewor

nja kao poslo
�
�
�!, ����
agement 
ravljanja, i u

žment kvalite
t znanja kao

e target group
s of the surve
hreats) 

ality of thei
e interdiscip
s of the orga
knowledge 

gement, tota
lent environm
uture. Shared
and initiativ

tion forms 

k for charact

ovna strateg
���: #�
���

pravljanja uk

etom usluga, 
o poslovna s

 

p 
eyed target g

r products, 
linary conce
nization.  
of the organ

al quality con
ment where y
d leadership

ves in the st

a cycle of 

terizing know

ija, Skola biz
�. 

kupnim kvalit

Podgorica: P
strategija, Sk

group 

and in prac
pt of KM (kn

nization woul
ntrol and le
you need to 
, where the f
trategy repre

improveme

wledge mana

znisa, broj 2.

tetom, drugo

Pobjeda. 
kopje, Skola

ctice the 
nowledge 

ld satisfy 
adership 
take into 
followers 
esents a 

ents and 

agement, 

 

o izdanje, 

 biznisa, 



 

 

DEVE

Abstrac
airborne
etc. PM 
2.5 μm 
bronchit
develop
concent
heavy), 
exposur
 
Key wo
protocol
 
1. INTR
Air pollu
diamete
portable
Rising a
recurren
stations
intention
measurm

 
2. MAT
Particula
organic 
combus
particles
Fine pa
have dia
the six c
have sig
permeat
direct ad
The adv
paper w
particula
DustMa
A micro
serial (U
measure

               
Correspon
 
 
 

ELOPMEN
B

Roberto 

ct: Particula
e pollutants f

M with less tha
is called P

tis, asthma, 
ping a porta
tration and m
portable mo

re to the pollu

ords: Air Qu
l. 

RODUCTION
ution has be
er of 2.5 mic
e low cost pa
air pollution 
nt cough and
 have been
n was to allo
ment on any

ERIALS AN
ate matter (P

chemicals, 
stion and mo
s.  
rticles have 
ameters betw
common poll
gnificant neg
ting into diff
dverse effect
verse health 
we introduce
ate matter s
te nephelom

ocontroller (A
UART) data f
ed output of 

                      
nding author: Ro

T OF POR
BASED O
Pasic,85Alek

ate matter (P
floating in th
an 10 μm is 
PM2.5 (fine 

allergy, lun
able PM se
monitor the a
odel allow to
uted air in-do

uality Control

N 
come a majo

crometers or 
articulate mat
in all countr

d chronic obs
 built by go
w PM monito

y location, ind

D METHODS
PM) consists 

metals, ac
obile emissi

diameters le
ween 2.5 mi
utants for wh

gative health
ferent parts o
t on human h
impacts of P
e a portable
sensor who

meter.  
ATMega 328
from sensor. 
both these d

                      
oberto Pasic, P

RTABLE LO
N LASER 
ksandar Ma

PM) pollutan
e air from d
called PM10
PM). Long 

ng cancer an
nsor based 
air quality. In
o monitor th
oor or during

l, Particulate

or concern i
r less (PM2.5
tter sensor b
ries has mad
structive pul

overnments 
oring with po
door and outd

S 
of a mixture

cids and du
ons. PM is 

ess than or e
icrometers a
hich the EPA
 impacts. Th
of the body.
health.  
PM and its pr
e low cost 
se results a

) was interfa
Measured P

devices is sh

  
hD., Faculty of T

55 

OW COST
SCATTER
rkoski,86Nik

nts are pote
ust, smoking

0 (the inhalab
term expos

nd many ot
d on laser s
n comparison
he air quality
g travel. 

e Matter (PM

n big cities, 
5). This rese

based on SDS
de ailments 
monary dise
in a city’s p

ortable and lo
door. 

e of extremely
ust particles

divided into

equal to 2.5 
and 10 micro
A has Nationa
hese impacts
 PM can en

resence mak
system to 

are compare

aced with SD
PM values wa
own in expe

 

Technical Scien

T PARTICU
RING TECH
kola Rendev

ential threat 
g, automobile
ble particulat
sure to high
ther disease
scattering te
n with stand
y anywhere,

M), Laser Dus

especially d
earch focuse
S011 PM sen
like bronchit

ease. While q
public areas 
ow cost PM s

y small partic
. Main sou
o two categ

micrometers
ometers (PM
al Ambient A
s vary by pa
nter the lung

ke it an esse
measure pa
ed with me

DS011 and w
as displayed 
rimental resu

nces, Bitola, rob

 

ULATE MA
HNOLOGY
ski,87Ivo Ku

to human 
e exhaust, c
te matter), an
h concentrat
es. In this r
echnology to
dard PM sen
 to protect 

st Sensor, U

due to the pa
es on develo
nsor.  
tis, asthma, 
quite a few a

in Republic
sensor with p

cles and liqu
rces of PM
ories: fine p

s (PM2.5), w
M10). Particu
Air Quality St
article size, w
gs and the b

ential pollutan
articulate ma
easurements 

was program
on 2x16 Se

ults. 

berto.pasic@ukl

ATTER SE
Y 
zmanov88 

health. PM 
charcoal pow
nd PM with l
tion of PM 
research, we
o measure 

nsors (expen
users from 

UART commu

articulate ma
op and evalu

allergy, lung
air quality m
c of Macedo
possibilities f

uid droplets, i
M include du
particles and

while coarse 
late matter i
tandards, sin
with smaller 
bloodstream, 

nt to measur
atter using 

made by 

mmed to rec
rial LCD disp

o.edu.mk 

NSOR 

are tiny 
wer plant, 
less than 
leads to 

e aim at 
the PM 

sive and 
potential 

unication 

atter with 
uation of 

g cancer, 
onitoring 

onia, our 
for direct 

including 
ust, fuel 
d coarse 

particles 
s one of 

nce it can 
particles 
causing 

re. In this 
SDS011 
TurnKey 

ceive the 
play. The 



 

Block di
continuo
commun
commun
 

 

 

The PM
go throu
signals 
analysis
the key 
life is u
configur
demand
method 

iagram on F
ous operatio
nication pro
nication proto

M sensor use 
ugh the dete
is amplified

s because th
parameter o

up to 8000 h
ration that m
d is not high 
to prolong th

Fig. 1

ig.1 showing
on of about 1
otocol and 
ocol.  

Fig.

laser scatte
ecting area. 
d and proce
e signal wav

of laser dust 
hours. If you

measures at 
(such as filte
he service lif

: Block diagra

g a way of c
16 hours. P
2x16 serial

Fig. 2: Por

. 3: Portable lo

ering working
The scatter
ssed. The n

veform has c
sensor. The 
u need real-
the frequen

er, air quality
fe. 

56 

 
am of portable

 
connecting th
M sensor is 
l LCD is c

rtable low cost

ow cost pm se
 

g principle, lig
red light is tr
number and
certain relatio
laser diode 

-time data (s
ncy of 1 time
y monitoring, 

 low cost pm s

he system co
connected 

connected t

 

t pm sensor 

ensor (inside v

ght scatterin
ransformed 
 diameter o

ons with the 
in this senso
such as det
e per secon
etc.), you ca

 

sensor 

omponents. 
to the micro
to the micr

 

view) 

g can be ind
into electrica

of particles 
particles dia

or has high q
tector), you 
d. On the o

an use the di

 

Power bank 
ocontroller vi
rocontroller 

duced when 
al signals an
can be obta

ameter. Serv
quality and its
can use the

occasion of 
iscontinuous

enables 
ia UART 
via I2C 

particles 
nd these 
ained by 
ice life is 
s service 
e default 
real-time 

s working 



 

 
3. EXPE

Meas
pm sens
microgra

Table 1: 
from 10 h

 

 
 

Fig. 4

Fig. 5

ERIMENTAL
surements a
sor and Turn
ams per cub

Separated PM
hours continuo

4: Linear corre

5: Linear corre

L RESULTS 
re performed

nKey DustMa
ic meters.  

M values for P
ous measurem

elation betwee
TurnK

elation betwee
TurnK

d simultaneo
ate nephelom

M2.5 and PM
ments)  

en PM2.5 value
Key DustMate 

en PM10 value
Key DustMate 

57 

ously by using
meter). Resul

 
10 measured 

 
es measured 
(y axis), corre

 

 
es measured u
(y axis), corre

 
 
 
 
 

g two measu
ts of measur

every 5 minut

using portable
elation factor 0

using portable
elation factor 0

 

uring systems
rements are 

tes with both s

 

e low cost PM 
0,9992 

  

e low cost PM 
0,9967 

s (Portable lo
shown in 

systems (rand

 

M sensor (x axis

sensor (x axis

ow cost 

dom part 

s) and 

s) and 



 

4. CON
We dev
correlati
the port
time we
better in

REFER
[1] M.de
Schneid

[2] N.D. 
Priority 

[3] http:/

[4] http:/

[5] ZHA
for gree
vol.8,20

[6] Jong
System 

2007 In
1031. 

[7] GEN
Journal 

 

 

 

 

 

 

 

 

 

 

 

 

NCLUSION 
veloped a p
ion was foun
table low cos
b based plat

nform people

ENCES 
e Boer, Fac
der, Elsevier 

 van Egmon
Issues and P

//www.epa.go

//en.wikipedi

ANG Qian,YA
enhouse mon
007, pp:1584-

g-Won Kwon
Using ZigBe

nternational C

NG Jun-tao, A
of XIHUA un

ortable low 
nd between 
st monitoring
tform with GP

e about the p

ing the Air 
Science, B.V

nd, Historical 
Policy, T. Sch

ov/OCEPAte

a.org/wiki/Ai

ANG Xiang-lo
nitoring and 
-1587. 

n,Yong-Man 
ee Networks 

Conference 

An Atmosphe
niversity, vol.

cost particu
particulate m

g system dev
PS locator fo
roblem of air

Pollution Ag
V.:Netherland

Perspective
hneider, Else

erms/pterms.

r_pollution,W

ong, ZHOU Y
control syste

Park, Sang-
for Ubiquitou

on Converg

ere Environm
 26, April,200

58 

ulate matter 
matter meas
veloped by u
or continuous
r pollution. 

 

genda for the
d,1998, pp.3

e and Future 
evier Science

html, EPA W

Wikipedia. 

Yi-ming, WA
em based on

Jun Koo, Hi
us-City, in Pr

gence Inform

ment Monitor
07, pp.47-51

sensor usin
surements m
us. As future
sly monitor p

e 21st Centu
-8. 

Outlook, in 
e, B.V.: Nethe

Website. 

NG Li-ren, G
n ZigBee tec

iesik Kim, D
roceedings o

mation Techn

r System Bas
. 

 

ng SDS011 
made by Turn

 work, we ai
particulate ma

ury,Priority Is

Air Pollution
erland,1998, 

GUO Xi-shan
chnology, J Z

esign of Air 
of the 

nology, Vol. 

sed on Wirel

sensor. A e
nKey DustM
im to develo
atter. This wi

ssues and P

n in the 21st 
pp.35-46. 

n, A wireless
Zhejiang Un

Pollution M

00,2007, pp

ess Sensor N

excellent 
eter and 
p a real-
ill help to 

Policy, T. 

Century, 

s solution 
iv Sci A, 

onitoring 

p. 1024-

Network, 



 

 

BAS

Abstrac
of scene
Structur
scene a
a part of
This art
camera 
 
Key wo
essentia

1. INTR

Structur
structure
matchin
So, give
position 
principle
Feature
common
corner d
When o
candida
by comp
Commo
to globa
Another
can be w
measure
changes

               
Correspon
 

SIC STEPS

ct: Obtaining
es) has bee
re from Motio
and the positi
f video sequ
ticle present
calculation, 

ords: structu
al matrix, fun

RODUCTION

re from moti
e from motio
g and meshi
en the posit
 of the same
es of multiple
s can includ
n approach i
detector. The
one points o
ate points be
paring the int

only used me
al changes in
r method is K
well tracked
es the dissim
s. 

                      
nding author: Sv

S AND TEC

Sv

g structure fr
en a interesti
on (SfM). SfM
ion and pose
ences). 
ts the basic 
auto calibrat

ure from mot
ndamental ma

N  

ion is used 
on is getting
ing, give the 
tion of a fea
e feature in s
e view geome
de points, lin
s based on 

ere are many
of interest h
tween the im
tensity differe

ethod is Norm
n illumantion 
KLT tracker [
, and the tra
milarity betw

Fig. 

                      
vetlana Mijakov

CHNIQUE
FR

vetlana Mija

rom motion (
ting area of 
M is trying to
e (orientation

steps and t
tion and incre

tion, 3D mod
atrix, tensor.

for recovere
g cloud of 3D

final 3D mod
ature in one
successive i
etry. 

nes, and high
points (Fig.1

y corner dete
have been 
mages. Ther
ences betwe
malised Cros
between the
[3], who sele

acking should
ween feature

1 Found cor

  
vska, Bitola, Fac

59 

ES USING 
ROM MOTI
akovska,89Fi

(recovery thr
research in 

o recover, fro
n) of camera 

techniques u
rease robustn

del, feature m
  

ed 3D mode
D points in t
del.  
 image (seq
image. This 

her level prim
). Points fea
ctors,but mo
identified, th
re are more 
een pixels.  
ss Correlation
e images (seq
ect corner fea
d not be sep
e in the first

                 

rner points as

culty of Technica

IN OBTAIN
ON 
lip Popovsk

ree dimensio
computer vi

om segments
at the mom

used in SfM 
ness). 

matching, po

els from vid
the scene, w

quence) we 
is correspon

mitives, for e
atures are ex
ost used is H
hen is need
correlation t

n (NCC) [2], 
quences). 
atures based

parated from 
t and curren

   

s a feature p

al Science, e-ma

 

NING THE

ki90 

onal structure
ision. This p
s of images 
ent of captur

(feature ma

oint matchin

deo sequenc
which in the 

need to find
ndence prob

example pla
xtracted easy
arris corner 

ded some si
echniques fo

because this

d on the prin
feature extr

nt image and

points 

ail: svetlana.mij

E STRUCT

e from video
problem is kn
the 3D struc
ring each im

atching,struc

g, correspon

ces. The pu
processs o

d the corres
lem and is b

anes. Genera
y from image
detector [1]. 
imilarity to c
or similarity 

s method is 

ncipe: a good
raction.  This
d allow affin

 

akovska@uklo.

URE 

o footage 
known as 
cture of a 
ages (as 

cture and 

ndences, 

rpose of 
f feature 

sponding 
based on 

ally most 
es, using 

compare 
measure 

invariant 

d feature 
s method 
ne image 

.edu.mk  



 

2. STR

Structur
The pro
geometr
to each 

The ma
matrix [4
matrix is
scena a
paramet
The thre
relative 
two view
of a larg

 

There is
contain 
matrix a
Onother

3. AUTO

For the 
recovere

RUCTURE A

re from motio
ojective geom
ry (Fig.2), an
other. 

atrix that enc
4]. Essentia
s Fundamen
and camera 
ters. 
ee view equ
pose of the 

ws between s
ge numbers o

s also quadr
many more 

are calculate
r, approach is

O CALIBRA

projective re
ed. By placin

AND CAMER

on is based o
metry that d
nd depends o

capsulated th
l matrix can 
ntal matrix [5

motion from

ivalent to the
cameras an
succesive im
of views. (Fig

rifocal tenso
than four v

ed separate
s to register 

ATION 

econstruction
ng two const

RA CALIBRA

on principes 
describes th
only on the i

 Fig. 2

he epipolar 
 also be ge
5]. This met
m image co

e fundament
d their intrins

mage triplets 
g.3). 

r – geometr
iews and req
ly for overlla
all calculated

n of a scene f
raints on som

60 

ATION 

of multiple v
e relations 
nstrict param

2 Epipolar ge

geometry of
neralised to 
thod is very 
orrespondenc

tal matrix is 
sic paramete
in long sequ

Fig. 3 Trifoca
 

ry of four vie
quired techn
apping pairs
d tensors int

features the 
me of intrinsi

iew geometr
between tw

meters of the

eometry 

f two calibra
the case of
usefull for r

ces, without 

the trifocal t
ers. Three vi
uences, and t

al tensor 

ewa. But, mo
niquies is N-v
s (triplets) o
o the same c

intrinsic para
ic parameter

 

ry. 
o views of 

e cameras an

ated camera
f uncalibrate
recover proj

any knowle

tensor, who 
ews geomet
this simplifie

ost cases of
view geome

of all images
coordinate fr

ameters  of t
rs, method of

a scene is 
nd their pose

s is called E
ed cameras, 
ective struct
edge of the 

depends on
try allow a ov
s method of 

f reconstruct
etry [6]. Fund
s in the seq
rame. 

the cameras 
f auto-calibra

epipolar 
e relative 

Essential 
and this 

ture of a 
camera 

nly of the 
verlap of 
stitching 

tion from 
damental 
quences. 

must be 
ation can 



 

recover 
methods
position 
paramet

 

 
Fig.4 pre

 

4. INCR

Process
noise. B
LmedS 
more co
object) a
the scen

5. CON

Purpose
structure
scene a
games, 
feature 
these st
matchin
structure

REFER

Journal

[1] Har
Visi

[2] Dud
[3] Shi,

Patt
[4] Lon

proj
[5] Fau

Euro

the intrinsic 
s of auto-cal
 to moving 
ters of the ca

esents the re
� Proje
� Affin
� Metr
� Eucl

REASE ROB

s of obtainin
Because of t
[7],  RANSA
orresponden
and there is 
ne. Usage of

NCLUSION 

e of this pap
e from motio

are useful for
virtual reali

matching,str
teps is a com
g points of i
e, techiques 

ENCES  

l Papers: 

ris, C., Steph
ion Conferen
da, R., Hart, 
 J., Tomasi, 
tern Recogni
guet-Higgins
ections. IEE

ugeras, O., Lu
ropean Confe

parameters 
ibration are b
camera is 

amera. 

Fig. 4  Vario

elationshiop 
ective – 15 d

ne – 12 degre
ric  7 degree
lidean – 6 de

BUSTNESS 

ng structure 
that, there a

AC [8] and gu
nces. These 

possibility fo
f these techn

per is to giv
on. The auto
r creating 3D
ty. Process 

ructure and c
mplex proce
interest and 
of auto-calib

hens, M., (19
nce, p. 147-1
P., (1973). P
C., (1994). G
ition, p.920-9
s, H.C., (198

EE Transactio
uong, Q., Ma
erence on Co

and upgrad
based on the
constant an

ous geometric

between the
degrees of fre
ees of freedo
s of freedom

egrees of free

from motion
are more tec
uided matchin

tehniques a
or adding int

niques are pr

ve an overvi
omatic recov
D models, w

of obtaining
camera calcu
ess, starting 

getting the 
bration and in

988). A comb
51. 
attern Class

Good feature
925. 
1). A comput

ons on Robot
aybank, S., (
omputer Visio

61 

e projective 
e conceps of
nd images 

 
c strata – pro

e various geo
eedom (dof)
om (dof), 

m (dof), 
edom (dof).

n are extrem
chniques tha
ng, where es
are eliminate
terest points
resent in [9], 

iew of the b
very of the t

which can be 
g structure f
ulation, auto 
from finding 
structure of 
ncrease robu

bined corner 

ification and 
es to track. IE

ter algorithm
tics and Auto
1992). Came
on, p.321-33

reconstructio
f absolute co
in any view

ojective, affin

ometric strata
, 

mly sensitive 
at are used 
stimation og 
e outlies (po
s, which incre
[10], [11]. 

basic steps a
three dimen
use in many

from motion 
calibration a
points of in
the motion. 

ustness are u

and edge de

Scene Ansly
EEE Confere

m for reconstr
omation, p.13
era self-calib
34. 

 
on to metric 

onic, which m
w depends o

ne, metric, E

a with their  d

to the pres
for increase
epipolar geo
oints that do
eases the q

and techniq
sional struct
y areas, as 
is compose

and increase
terest, elimin
For increasi

used. 

etector. In Pr

ysis. John W
ence on Com

ruction a sce
33-135. 
bration: Theo

reconstructio
means that its
only on the 

 

uclidean 

degrees of fr

sence of out
 robustness

ometry is use
o not belon
uality of an o

ues in obtai
ture from vid
animation, c
ed of severa
 robustness.
nating outlie
ing the quali

roceedings, 4

Wiley & Sons.
mputer Vision 

ne from two 

ory and expe

on. Most 
s relative 

intrinsic 

reedom: 

tlies and 
, such a 

ed to find 
g to the 
object of 

ining the 
deo of a 
computer 
al steps: 
. Each of 
s points, 
ity of the 

4th Alvey 

 
and 

riments. 



 

[6] Bea
que

[7] Rou
Son

[8] Fisc
app
395

[9] Mija
Com

[10]  Mija
from
– 66

[11]  Mija
3D 
222

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ardsley, P., To
nces. ECCV

usseeuw, P.J
ns. 
chler, M., Bol
lications to im
. 

akovska,S., N
mputing: An I
akovska,S., 

m video. Inter
604 Volume 
akovska,S., 
Modeling fro

29-5518  Volu

orr, P., Zisser
V, p.683-695.

., Leroy, A. M

lles, R., (198
mage analys

Nedelkovski,
International 
Nedelkovsk
rnational Jou
7, Issue 3, p
Pasic,R., Ku
om Video. I
ume 7, Issue

rman, A., (19
 

M., (1987). R

81) Random s
sis and autom

I., Popovski,
l Journal (AC
i,I., Popovsk
urnal of Engi
. 680-686.  
uzmanov, I.,
International 
e 9, p. 228-23

62 

996). 3D Mod

Robust regres

sample cons
mated cartog

 F., (2014). G
CIJ), Vol.5, N
ki, F., (2014)
ineering Scie

(2016). Influ
Journal of 

32. 

del Acquisitio

ssion and ou

sensus: a pa
graphy. Comu

Generating 3
o.5/6.  
). Overview 
ences & Eme

uence of Cor
Scientific an

 
on from Exte

tlier detectio

radigm form 
unications of

3D model fro

of the proce
erging Techn

rner Detecto
nd Engineer

nded Image 

on. John Wile

model fitting
f the ACM, p

m Video. Ad

ess of 3D m
nologies, ISS

ors in the Pr
ring Researc

Se-

ey & 

g with 
.381-

dvanced 

modelling 
SN: 2231 

ocess of 
ch, ISSN 



 

 

Živ

Abstrac
Bor (TF
publishe
registere
each stu
field (NS
purpose
 
Key wo
II – GAIA

1. INTR

Technica
of Belgr
and Met
Metallur
with stu
approxim
all study
UB is r
Univers
within th
TFB to t
in the U
following

� T
(

� Q
s

� N
� R

S
� N
� A

r
This stu
well as 
program

               
Correspon
zzivkovic@
 
 
 
 
 

MULTICR
TECHN

van Živkovi

ct: This pape
FB), Univers
ed papers in
ed in SCOP
udy program
SF) within w
e of ranking, 

ords: Rankin
A  

RODUCTION

al Faculty in 
rade. Technic
tallurgy. Toda
rgical Engine
dies organiz
mately 80 pr
y levels. TFB
renowned in
ities), since 2
he cluster of
the positionin

UB [2], based
g AWRU crite
The number 
(Alumni) - 20
Quality of th
scientific field
Number of hi
Results of s
Science - 20%
Number of pu
Achievement
researchers -
udy presents 

ranking of c
m and NSF w

                      
nding author: F
@tfbor.bg.ac.rs 

RITERIA AN
NICAL FA
�, 91�or�e N

er presents a
ity of Belgra
n journals li

PUS databas
m which is re
which profess

multicriteria 

g, Technical 

N  

Bor is amon
cal Faculty in
ay, TFB repr

eering (ME), 
zed at all thre
ofessors and

B is the only f
n the world 
2012 it is ran
f 201-300 of 
ng of the UB
d on the res
eria [3,4]: 
of graduates

0%. 
he faculty: th
d - 20%. 
ghly cited sc
scientific res
%. 
ublished pap
ts per teach
- 10%.  
an analysis 

contribution 
within which 

                      
Full professor, 
 

NALYSIS O
CULTY IN

Nikoli�, 92Pre

a comparativ
ade (UB), d
isted on the
se. Analysis 
ealized at ind
sors are bein
PROMETHE

Faculty in B

ng 31 facultie
n Bor was es
resents a un
Technologic
ee levels (ba
d assistants, 
faculty of UB
for its resu

nked within th
the best un

B in the ARW
ults achieve

s who are wi

he number 

cientists from
search: num

pers in SCIe 
her: the firs

of the resul
to the good
professors 

  
Prof. Dr Živan

63 

OF ACHIV
 BOR, UN

edrag �or�e

ve analysis o
during the pe
e SCIe and 
and ranking

dividual TFB
ng promoted 
EE - GAIA m

Bor, study pro

es and 11 re
stablished in 
nion of four s
cal Engineeri
achelor, mas
50 non-teac

B which is situ
lts. Accordin
he cluster of

niversities in 
WU list shows

d in the peri

inners of the

of employee

m 21 scientific
mber of pap

and SSCI jo
st five indica

ts achieved 
d position of 
are being pr

n Živkovi�, Uni

VED SCIEN
IVERSITY

evi�, 93Milica

of scientific re
eriod 2007 
SSCI, as w

g of the achi
B department

into the aca
ethodology w

ograms, narr

search instit
the year 196

study program
ng (TE) and

ster and doct
ching employ
uated outside
ng to ARWU
f 401 - 500, a
the world [1

s that TFB be
iod 2010 - 2

e Nobel Prize

es who won

c fields (HiCi
pers publishe

urnals- 20%.
ators divided

by the TFB, 
the TFB wi

romoted into

versity �f Belg

 

NTIFIC RE
Y OF BELG
a Arsi�, 94Iva

results at the
- 2015, bas
well as the 
ieved results
ts and for ea

ademic ranks
was used.. 

row scientific

utes that com
61 with two d
ms: Mining E
 Engineering
toral). Teach
yees and abo
e of Belgrade
U (Academic
and since 20
]. Analysis o

elongs in the
2015, measu

e and Medal 

n the Nobel 

) - 20%. 
ed in the j

. 
d by the n

based on th
ithin the UB
o the academ

grade, Technica

SULTS AT
GRADE 
an Mihajlovi�

e Technical F
sed on a nu

number of 
s was condu
ach narrow 
s at the TFB

c field, PROM

mprise the U
departments 
Engineering 
g Manageme
hing team co
out 1 500 stu
e. 
c Ranking o
14 it is highly
of the contrib
e top 30% of 
ured accordin

in scientific 

Prize or M

ournals Nat

umber of e

he ARWU cr
, for the eac
mic ranks in 

al Faculty in B

T 

� 95  

Faculty in 
umber of 
citations 

ucted for 
scientific 
. For the 

METHEE 

University 
- Mining 
(Min_E), 

ent (EM), 
onsists of 
udents at 

of World 
y ranked 
bution of 
faculties 

ng to the 

    fields 

Medals in 

ture and     

employed 

riteria, as 
ch study 
the UB. 

Bor, e-mail: 



 

The ana
quality o

2. THEO

The crite
quality o
that only
research
individua

�
�
�
�

Ranking
25%; C
methodo
the weig
criteria C

3. DISC

3.1. RA

3.1.1. N

   Gener
publicat
and ART
SSCI lis
the spec
and SS
Medical 
of the T
observe

Fig. 1
involvem

alysis was co
of scientific p

ORETICAL F

eria for the r
of education
y ARWU crit
h as the bas
al TFB study
� Number o
� The numb
� The numb
� The numb
g is performe
C2 – 25%; 
ology, which 
ghts of indivi
C1 - C4 [3,4]

CUSSION OF

NKING OF D

UMBER OF

rally recogn
tion of scient
TS & Human
sts are ranke
cial emphasi
CI lists inclu
 Sciences, S

TFB departme
ed period 200

1 Number of pub
ent of three pro

0

5

10

15

20

25

30

200

N
um

be
r 

of
 p

ap
er

s

onducted for 
papers have 

FRAMEWOR

anking of the
, quality of fa
teria can be 
sis for quality
y programs, t
of publication
ber of citation
ber of citation
ber of citation
ed by assign
C3 – 25% 
is used for t

idual ARWU 
]. 

F RESULTS 

DEPARTMEN

 PUBLICATI

ized criteria
tific results i
nities (for art
ed by the IF 
is is given to
ude scientific
Science and 
ents, Figure 
07 - 2015. 

blications in jou
ofessors from ME

7 2009

the period b
been measu

RK OF CON

e Universities
aculty, intern
measured r

y of teaching
the following
s in journals 

ns according 
ns per publis
ns per publis
ning appropr

and C4 –
this type of r
criteria was

NTS - STUD

IONS IN JOU

a for measu
n journals o
istic disciplin
for each sci

o the journals
c journals in
Mathematics
1 presents t

rnals with IF, for
E department in

study program

2011
Year

64 

between 2007
ured annually

SIDERATIO

s include: qu
national outlo
reliably, in or
g, as well as 
 criteria were
on SCIe and
to SCOPUS
hed paper -
hed paper a
iate weight f
25% using

research, ac
s used for the

DY PROGRA

URNALS ON

uring the qu
on Thomson 
nes without I
entific discip

s Nature and
n the followi
s and Techn
the number o

r the period 200
n IM departmen
ms with the sam

2013

7, which was
y at the TFB,

NS 

uality of teach
ook, industry
rder to asses
for the rank

e used: 
d SSCI lists 

S database p
C3 and  
nd researche
factors to ea
g the multic
ccording to th
e assignmen

AMS 

N SCIE AND

uality of pap
Reuters list

mpact Facto
pline, hence, 
d Science be
ng areas: S
ology and E
of papers pu

07-2015, for eac
t with 30%, thei

me percentage)

2015

 
s the starting
 until the yea

hing, quality 
y income and
ss the overa
ing of the re

per research
per researche

er - C4. 
ach of the fo
riteria PROM

he  literature 
nt of the weig

D SSCI LISTS

pers in the 
: SCIe (and 

or - IF). Journ
according to

ecause of the
Social Scienc
ngineering S

ublished in jo

ch TFB departm
ir papers are all

Engineeri
Managem
Metallurg
Engineeri
Technolo
Engineeri
Mining E

g year from w
ar 2015 [5]. 

of research,
d other [3,4,6
all quality of 
sults achieve

her - C1, 
er - C2, 

llowing criter
METHEE II 
[2,7-9].  The

ghts to the in

S 

world today
SCI within 

nals on the S
o the ARWU
eir high IF [3
ces and Hum
Sciences. In 
ournals with 

ment (Note: Due 
located to the ap

ing
ment
gical
ing

ogical
ing

Engineering

which the 

 citation, 
6]. Given 
scientific 
ed in the 

ria: C1 – 
- GAIA 

e ratio of 
ndividual 

y is the 
it), SSCI 

SCIe and 
U criteria, 
,4]. SCIe 
manities, 
the case 
IF, in the 

 
to the 

ppropriate 



 

The res
conside
descend
worst ra

3.1.2. N

A paper
the actu
the enti
commun
estimati
ranking 
generate
 

Fig. 2 Nu

The res
largest n
citations
observe
between
with the 

3.1.3. N

The ove
hetero-c
paths m
emerge
high qua
be seen
realized
previous
publishe
results. 

sults show a
red period, 
ding order a
anked Min_E

UMBER OF

r published in
ual value of t
re scientific 
nity can be 
on, SCOPU
of the achi

ed hetero-cit

umber of hetero-
2007 

sults show a 
number of he
s, can be fou
ed period, is p
n the depart
 lowest num

UMBER OF

erall quality o
citations per 

may be taken
nce of preda
ality and pub
n through the
 hetero-citat
s years, wh
ed papers re

0

20

40

60

80

100

120

140

160

180

2007

N
um

be
r 

of
 c

ita
tio

ns

 trend of inc
while the 

s: EM < M
 is approxim

 HETERO-C

n a journal o
the published
community.
assessed th
S scientific 
ieved results
tations in jou

-citations of pub
- 2015 (Results

trend of inc
etero-citation
und in the T
presented in
ment TE wh
ber of hetero

 HETERO-C

of published 
published p

n, for instan
atory papers
blished in the
e number of
tions do not 
ile the ratio
ealized in a 

2009

crease in the
order of the
E < TE < 
ately 5. 

CITATIONS 

on the SCIe 
d paper is de
 The impact
hrough the 
database w

s according 
urnals with IF

blished papers (
s for EM and ME

crease in the
ns, as well as
TE study pro
 the following

hich has the 
o-citations, w

CITATIONS P

research pa
paper, given 
ce: acquaint

s (for instanc
e prominent 
f citations by
apply to pa

 between th
department

2011
Year

65 

e number of
e achieved 
Min_E. The

and SSCI lis
etermined in
t of a publis
number of h

was used be
to the citat

F for the perio

(SCOPUS datab
E are calculated

e number of 
s the largest

ogram. The n
g descending
greatest nu

which is Min_

PER PUBLIS

apers can be
that in the 

tance with th
ce: Metallurg
journal, the 

y other rese
apers publish
he number o
t, provides a

2013

f papers pub
results sinc

e ratio betwe

sts is certain
n terms of the
shed scientif
hetero-citatio

ecause it pro
tion criteria. 
od 2007 - 20

base) for each T
d in the same m

hetero-citati
t increase in 
number of h
g order: TE <
mber of hete

_E, is about 6

SHED PAPER

e objectively 
process of 

he chief edit
gy Internatio
most accura
archers in jo
hed in that y
of hetero-cit
a reliable pi

2015

 
blished in jo
ce 2009, ca

een the best 

nly a notewo
e level of im
fic result on
ons in journ
ovides reliab

Figure 2 s
15, for each 

TFB departmen
manner as in Fig

ons in the o
the generate

hetero-citatio
< EM < ME
ero-citations 
6. 

R 

assessed ba
publishing, 
tor, payment
nal, TTEM, 
ate assessm
ournals with 
year, but to 
tations and 
cture of the

Engineering

Metallurgica

Technologic

Mining Eng

urnals with 
an be prese
ranked EM 

rthy result. H
mpact of the p

 the entire 
als with IF. 

ble results in
shows the re

TFB departm

t, for the observ
ure 1). 

observed per
ed number o
ns, generate

E < Min_E. T
and the dep

ased on a nu
some non-a
t for the pub
etc.). If the 

ment of its qu
IF. In this c
the papers 
the total nu

e quality of 

g Management

al Engineering

cal Engineerin

gineering

IF in the 
ented in 
and the 

However, 
paper on 
scientific 
For this 

n mutual 
esults of 
ment. 

 
ved period 

riod. The 
of hetero-
ed in the 
The ratio 
partment 

umber of 
academic 
blication, 
paper is 

uality can 
case, the 
from the 

umber of 
scientific 

t

g

ng



 

Figure 3
for each
 

The res
TE depa
from a s
accordin
departm
< EM <

3.2. MU

3.2.1. S

In order
Faculty, 
the num
paper, t
different
is a mo
publishe
while co
areas th
For mul
that the 
change 
using PR
Based o
four dep
these d
results w
period 2
Detailed
in the lit
of its ad

3 shows the 
h TFB depart

Fig.3 Number

ults show tha
artment, whic
small numbe
ng to the cri

ment, for the 
< MI < Min_

LTICRITERI

CENARIO 1

r to objective
it is useful f

mber of gene
to be divide
t number of e
ore objective
ed by researc
onsidering th
hat are not al
ti-criteria ran
number of e
has no sign

ROMETHEE
on the collec
partments wi
departments 
which were 

2007-2015. 
d procedure o
terature [10,1
dvantages, w

0
2
4
6
8

10
12
14
16
18
20

200N
um

be
r 

of
 h

et
er

oc
ita

tio
ns

/N
um

be
r 

of
 p

ap
er

s

trend of het
tment. 

r of hetero-citati

at the best ra
ch is in conc
er of publica
terion of the
observed pe
_E. 

IA RANKING

 - RANKING

ely rank the q
for a numeric
erated hetero
d by the nu
employees (

e way to def
chers who a
e obtained r
ways related

nking of all s
employed res
nificant impa
E - GAIA met
cted data for 
ithin the TFB
by using P
presented b

of the PROM
11]. This wel

which are pri

07 2009

ero-citations

tions per publish

atio between
cordance with
ations and a 
e number he
eriod 2007 -

G OF ACHIEV

G OF THE DE

quality of a s
cal values, w
o-citations an
umber of res
potential aut
fine the qua
re not perma

results, beca
d to the conte
scientific res
searchers in
ct on the fin
hods [8,10].
the perform

B (UB), the i
ROMETHEE
by the numb

METHEE II m
ll-known mul
marily reflec

2011
Year

66 

s generated p

hed paper in the

n generated h
h the results 
large numb

etero-citations
2015, is pres

VED RESUL

EPARTMEN

scientific pap
which are ex
nd the numb
searchers. T
thors) therefo
ality of scien
anently empl

ause of the s
ent of scienti
ults achieved

n the observe
nal ranking o

ance indicat
nitial table w

E/GAIA meth
ber of resea

methodology,
ti-criteria me

cted in the w

2013

per publishe

e period 2007-20

hetero-citatio
shown in Fi

ber of citation
s/number of 
sented in the

LTS 

TS AT THE 

per in individ
xpressed by t
ber of realize
The entities 
ore calculatin
ntific researc
loyed at the 
pecificity of t
ific work at th
d in the obs
ed period va
of the depart

tors of scient
was formed f
hodology [7,
archers per 

 which was u
ethodology w

way of structu

2015

 
d paper in th

015 for each TF

ons per publi
gure 1 and F
ns. Overall, 
publications

e following d

FACULTY 

dual entities 
the number 
ed hetero-cit
(department

ng these num
ch in a given
TFB were no
their work at
he TFB depa
erved period
ried within th
tments which

tific research
for the evalu
8]. Table 1 
department 

used in this s
was applied i
uring the pro

Engineering 

Metallurgica

Technologic
Engineering
Mining Engi

he period 20

FB department 

ished paper 
Figure 2. Thi
the achieved

s in a particu
descending o

at an Univer
of published

tations per p
ts and TFB)
mbers per res
n entity. The
ot taken into
t the institute
artments. 
d 2007 - 201
he limits of 1
h was carrie

h for membe
uation and ra

shows the 
cumulatively

study, is repr
n this study 

oblem, the am

Management

al Engineering

al

ineering

007-2015 

 

is on the 
is results 
d results 
ular TFB 
order: TE 

rsity or a 
d papers, 
published 
) have a 
searcher 
e papers 
o account 
es, in the 

15, given 
10%, this 
ed out by 

ers of the 
anking of 
baseline 

y for the 

resented 
because 
mount of 

g



 

data tha
presenta
For the 
weight o
number 
regardin
citations
10%, re

Table 1.

 

Min/Max

Weight 

Preferen

Thresho

P 

Mining_

Metallur
ME 

Technol
TE 

Eng. Ma
EM 

The cal
analyze
preferen
multicrit
Table 2.

Table 2.

Multicrit

TE 

EM 

ME 

Min_E 

 
The obt

at can be pro
ation of the o
purpose of 
of their impo
of hetero-ci

ng the numb
s per resear
spectively. 

 Baseline da

x 

nce function 

olds 

_eng-Min_E 

rgical_ eng - 

logical_eng-

anagement -

lculation of 
d departmen
nce function 
teria model [
 

 Preference 

teria flows 

tained result

ocessed, abi
obtained resu
ranking of th
ortance is d
tations per p

ber of hetero
cher and the

ata presented

Number o
papers pe
researche

Max 

0.25 

V-shape 

Percentag

1.00 

2.25 

6.94 

4.25 

9.27 

positive and
nts was perf
with the pref

[14,15]. Res

flows 

s of preferen

ility to quant
ults which ca
he departme
etermined s
paper and re
o-citations pe
e number of

d cumulative

of 
er 
er - C1 

Num
het
per
C2

Max

0.2

V-s

ge Per

1.0

5.0

19.

51.

22.

d negative p
formed base
ference thre
ults of the c

Phi+

0.84

0.61

0.19

0.00

nce flows fo

67 

ify qualitative
an be project
ents at the T
so that the m
esearcher wh
er paper with
f papers per

ely for the per

mber of 
tero-citations
r researcher 

x 

5 

shape 

rcentage 

0 

6 

00 

25 

00 

preference fl
ed on the in
shold of the 

complete ran

+ 

470 

145 

995 

000 

or considered

e variables, 
ted on a GAI
FB, four crit
most importa
hich has 40%
h 30%, as w
r researcher 

riod 2007 – 2

s 
- 

Numbe
hetero-c
per pap

max 

0.25 

V-shape

percent

1.00 

2.25 

2.52 

12.07 

5.18 

lows, as we
itial data sh
p = 100% w
king based 

Phi- 

0.1183 

0.2609 

0.4773 

0.8045 

d initial resu

 
good softwa
A plane [12,
eria were co
ant criterion 
% significanc
well as criter

with a sign

2015 

r of 
citations 

per - C3 

e 

tage 

ell as the fin
hown in Tabl
was selected 
on PROMET

Phi 

0.7287

0.3536

-0.277

-0.804

lts, which ar

are support a
13]. 
onsidered, w

in the mod
ce, then the 
ria regarding
ificance of 2

Number of  
hetero-citati
paper and 
researcher -

Max 

0.25 

V-shape 

Percentage 

1.00 

0.15 

0.15 

0.86 

0.29 

nal net-flows
e 1, where 
for all four c

THEE II are 

ra

7 1 

6 2 

78 3 

45 4 

re shown in 

and good 

where the 
el is the 
criterion 

g hetero-
20% and 

ions per 

- C4 

s for the 
V-shape 

criteria in 
given in 

ang 

Table 2, 



 

present 
preferen
differenc

Results 
GAIA pla
makers,
as vecto
points fr
criteria 
criteria 
alternati
has.  
It is pos
stick pi. 
of confli
Figure 4
3.5% of
groups o
Accordin
position
departm
preferen
the grou
ranked b

3.2.2. S

Certain 
which p
order to
highest 

scientific res
nce: TE (0.7
ces in prefer
� \(PhiTE 
� \(PhiTE 
� \(PhiTE 
� \(PhiEM 
� \ (PhiEM

� \(PhiME 
obtained by

ane [9]. The 
, in respect t
ors, while th
rom the cen
in the mode
vector dete

ives, where t

ssible to desi
In this way, 
cting criteria
4 shows the
f the informa
of criteria C2
ng to the po
, and also in

ment also ho
nce (Phi+). T
up of criteria
by the net-flo

CENARIO 2

entities (dep
rofessors are

o be able giv
criteria, wh

sults achieve
7287) < EM
rences betwe
 -Phi EM)  = 0
– PhiME) = 1
– PhiMin_E) =
– PhiME) = 0

M – PhiMin_E) =
– PhiMin_E) =

y PROMETH
aim of GAIA

to each cons
e alternative

nter of GAIA 
el, determine
ermines the 
the longer a 

gn a vector w
the decision
, as well as o

e GAIA plane
ation is lost 
2, C3 and C4
osition of the
n relation to
olds the bes
The departme
a C2, C3 an
ow preferenc

Fig. 4 G

2. RANKING 

partments - 
e being prom
ve lectures i
hile social s

ed by each T
M (0.3536) 
een individua
0.3751 
.0065 
 1.5332 

0.6314 
= 1.1581 
= 0.5267 
HEE II metho
A plane is to 
sidered altern
e are shown 

plane, as w
es their prior

"ability" of 
criterion vec

weight criter
n maker in th
on the impac
e with the qu
during proje

4 with respec
e decision st
o the criteria 
st position, 
ents ME i Mi
d C4, which

ces as (Phi-) 

GAIA plane for t

BASED ON

study progr
moted into th
n their cours

sciences and

68 

TFB departm
< ME (-0.2

al departmen

od can be pr
give 2D or 3
native in the 
with corres

well as their 
rity during G

the criteria
ctor is in the 

ria in GAIA p
his analysis c
ct of the weig
uality of visu
ction. Furthe

ct to C1 criter
tick pi in the
C2, C3 and
where both 
in_E are fou

h, according 
departments

the ranking of th

N THE NARR

ams) are co
e academic 
ses. For exa
d humanitie

ment in the fo
2778) < Mi
nts are as foll

resented gra
D presentati
model. Crite

ponding poin
positioning i

GAIA ranking
a to make 
GAIA plane,

lane, whereb
can have rele
ght criteria on
ualizations o
ermore, a co
rion.  
e Figure 4, t
d C4. Accord

TE and EM
nd to be opp
to complete

s. 

he TFB study pr

ROW SCIENT

omprised of 
ranks, based

ample, the N
es have the

 
ollowing des
n_E (-0.804
lows: 

aphically by b
on of prefere
eria in GAIA 
nts, where th
in relation to
. In addition
the differen
 the more di

by this vecto
evant inform
n the final de

of 96.5%, wh
onflict can be

the TE depa
ding to the c
M departme
posite to the 
e ranking of 

 
rograms 

TIFIC FIELD

a variety of 
d on specific

NSF of mathe
 lowest crit

scending ord
45). Realized

being projec
ences of the 
plane are p

he distance 
o the most im
n, the length 
tiation betw
scriminating

or is called a 
mation on the
ecision (Figur
hich means t
e observed 

artment has 
criterion C1,

ents have a 
decision stic
PROMETHE

DS 

NSFs, acco
c criteria of th
ematics requ
teria. It is t

er of the 
d overall 

cted on a 
decision 
resented 
of these 

mportant 
of each 

ween the 
 power it 

decision 
e aspects 
re 4). 
that only 
between 

the best 
 the EM 
positive 

ck pi and 
EE II are 

ording to 
he UB, in 
uires the 
therefore 



 

advanta
accordin
defined 
 

For the 
Enginee
perform
for the N
lecturers
publishi
For mult
also use
previous
from the

Table 3.

 

Min/Max

ageous, in ad
ng to which 
at the TFB: 

1. Mining an

2. Mineral a

3. Extractive

4. Manufact

5. Chemistry

6. Industrial 

7. Mathema

8. Informatic

9. Automatio

10. Electrica

11. Enginee

12. Physics 

13. Econom

14. Social sc

15. Law - La

16. English 

following NS
ering, Autom
ed because 
NSF of the E
s without a 
ng papers in
ti-criteria ran
ed, with the 
s case which
e year 2007 t

  The cumula

Number 
per rese
C1 

x max 

ddition to the
professors a

nd Geology -

nd recycling 

e metallurgy 

uring metallu

y and chemic

managemen

atics - Mat. 

cs - Inf. 

on and Comp

al engineerin

ring - Mech. 

- Phys. 

mics - Econ. 

ciences - SS

aw 

language - E

SFs: Electric
ation and Co
they only ha

English lang
PhD degre

n journals wit
nking of the i

same criter
h involves th
to 2015, cum

ative baselin

r of papers 
earcher - 

e above rank
are being pro

 M_G 

technology T

- EM 

urgy - MP 

cal technolog

nt - IM 

puter technic

ng - Elt. 

S 

EL 

cal Engineer
omputer tec

ad one to thre
uage for wh

ee, therefore
h IF. 
ndividual NS
ria C1 - C4 
he ranking o
mulative base

ne data for ra

Number of h
citations per
researcher -

Max 

69 

king of the de
omoted into t

The M_RT 

gy - C_CT 

cs - ACT 

ing, Physics
hnics, Comp
ee researche
ich professo

e they are n

SFs, PROME
and the sam
f study prog

eline data are

anking of the 

hetero-
r 
- C2 

epartments, 
the academi

s, Social Scie
puter Science
ers per NSF.

ors are being
not engaged

ETHEE – GA
me size of t
rams (Scena
e presented 

NSFs for the

Number of h
citations pe
- C3 

max 

 
to perform ra
ic ranks. The

ences, Math
e and Law, t
. Also rankin
g promoted t
d in scientif

AIA multicrite
the weight p
ario 1). For 
in Table 3. 

e period 200

hetero-
r paper 

N
h
p
-

M

anking also 
e following N

ematics, Me
the ranking  
g was not pe
to the positio
ic work and

ria methodol
parameters a
the analyzed

07-2015 

Number of  
etero-citation
aper and res
C4 

Max 

by NSFs 
NFSs are 

echanical 
was not 

erformed 
on of the 
d do not 

logy was 
as in the 
d period, 

ns per 
searcher 



 

Weight 

Preferen
ce 
function

Thresho
ds 

P 

M_G 

M_RT 

EM 

MP 

C_CT 

IM 

 
Table 4 
TFB. 

Table 4.

Multicrit

 C_CT 

EM 

IM 

 M_RT 

M_G 

MP 

 
Organiz
the follo
Min_E d
while de
The obt
results, 
C_CT (0
6998). 
The obt
and othe

0.25 

n

n 

V-shape

ol percenta

1.00 

1.62 

2.57 

10.55 

2.80 

4.08 

9.38 

shows the p

  Preference

teria flows 

zationally spe
owing depart
department h
epartment EM
ained results
according to

0.9009) < E

ained differe
er NSFs in th
� \ (PhiC_C

� \ (PhiC_C

e 

age 

preference flo

e flows for ea

eaking, with 
tments (Min_
has M_G and
M has IM.  
s, shown in T
o the size o
EM(0.0910) 

ence between
he TFB is as
CT – PhiEM) = 
CT – PhiIM) = 0

0.25 

V-shape 

Percentage

1.00 

3.37 

6.14 

24.20 

3.75 

65.41 

25.38 

ows and ran

ach individua

regard to th
_E, ME, TE 
d M_RT, dep

Table 4, indic
of the prefer
< IM (0.06

n the prefere
 follows: 
0,8099 

0.8394 

70 

nks of the ac

al NSF at the 

Phi+ 

0.9409 

0.3148 

0.3240 

0.3184 

0.0958 

0.0209 

he number of
and EM). T

partment ME

cate the follo
rences coeff
15) < M_R

ences coeffic

0.25 

V-shape 

percentage

1.00 

2.07 

2.38 

2.29 

1.30 

16.02 

2.70 

hieved resul

TFB 

Phi- 

0.0400

0.2239

0.2625

0.3216

0.4461

0.7207

f students, in
Thus, for exa
E has EM an

owing descen
ficients, for t

RT (-0.0032) 

cients (Phi) o

 
0

V

P

1

0

0

0

0

1

0

lts for each i

Phi 

0 0.9

9 0.0

5 0.0

6 -0.0

1 -0.3

7 -0.6

ndividual NS
ample, amon
d MP, TE de

nding order o
the observed
< M_G (-

of the highest

0.25 

V-shape 

Percentage 

.00 

0.25 

0.34 

0.25 

0.16 

.34 

0.21 

ndividual NS

i r

009 

910 2

615 3

0032 4

3503 5

6998 6

SFs belong t
ng ranked N
epartment ha

of achieved 
d period 200
0.3503) < 

t HTT value 

SF at the 

rang 

1 

2 

3 

4 

5 

6 

to one of 
SFs, the 

as C_CT, 

scientific 
07-2015: 
MP (- 0, 

(0.9009) 



 

 
 

Figure 5
quality o
group C
length, 
sorted a
As in the
the NSF
criteria 
orientati
have po
Researc
with the
that thei
In additi
has dev
way, co
coopera
framewo
Moscow
America
Sarajevo
professo
Univers
realized
of summ
Bulgaria
bilateral
Croatia 

� \ (PhiC_C

� \ (PhiC_C

� \ (PhiC_C

Fig.

5 shows the
of the projec

C2, C3 and C
that it gene

according to t
e case of the
F C_CT is th
C2, C3 and 
ion in relatio

ositive net-flo
chers from N
e significant d
ir achieved re
ion to the re

veloped inter
ntributes to t

ation was ac
ork of the 

w, Russia; O
an College, 
o, Bosnia a
ors. In the fr
ities of Buda
 within the R
mer schools
a, Macedonia
 cooperation
and Ljubljan

CT – PhiM_RT) 
CT – PhiM_G) =
CT – PhiMP)=1

. 5 GAIA plane f

e GAIA plane
ction of 98.6
C4 in compa
erates the bi
the NSFs.  
e ranking of t
he nearest t
C4 with a p

on to the pos
ow preference
NSFs M_RT, 
distance from
esults are am
sults achieve

rnational coo
the quality o
chieved at 
Erasmus+ p

Obuda Unive
Skopje, Mac
nd Herzegov
ramework of
apest and E

RESITA NET
s and semin
a, Bosnia an
n regarding t
na in Slovenia

=0.9041 
= 1.2512 
.6007  

for the ranking o

e for the ra
%. This cas

arison to C1,
iggest distin

the departme
o the decisio
positive net 
sition of the C
es.  
MP and M_G

m the group 
mong the wo
ed through p

operation and
of teaching a
the IM dep
programs: e
ersity, Budap
cedonia; BA
vina, where 
f student ex
Eastern Finla
TWORK (Fun
nars were r
nd Herzegovi
the exchange
a. 

71 

of the results ac

nking of the
e also revea
 where this 
ction betwee

ents, the obta
on stick pi, 
flow of prefe
C1 criteria ve

G are positio
of the best N

orst. 
publication o
d exchange 
nd the scien
artment, via

exchange of 
pest, Hunga

AS Academy,
four profes

change, sev
and. The ex
nded by the 
realized in G
ina and Serb
e of professo

chieved within th

e results ach
als a conflict
criterion clea
en the obse

ained results
and that it is
erence (Phi 
ector have t

oned opposit
NSFs at the 

of scientific p
of professor

ntific work. T
a the follow
f professors 
ary; Universi
, Skopje, Ma
sors have b

ven students
xchange of s
German DAA
Germany, S
bia. Also, the
ors with the 

 

 
he NSFs at the 

hieved within
t among the 
arly indicate

erved results

s presented i
s also the b
= 0.9009). F
he EM and I

e in relation 
TFB, thereb

apers and th
rs and stude
he largest vo
ing bilateral

from the U
ity of Easte
acedonia an
been given t
s spent a wh
students and
AD foundatio
lovenia, Mo

e departmen
Faculty of M

TFB 

n the NSFs 
criteria betw

s on the bas
s of the rese

in Figure 5 s
best accordin
Furthermore
IM NSFs, wh

to the decisi
by visually co

heir citation, 
nts which, in
olume of edu
 cooperation
University R

ern Finland, 
nd University
the status o
hole semeste
d professors
on). A larger

ontenegro, R
t of MI has a

Metallurgy in 

with the 
ween the 
sis of it's 
earchers 

show that 
ng to the 
, a good 
hich also 

ion stick, 
onfirming 

the TFB 
n its own 
ucational 
n in the 

RANEPA, 
Finland; 

y in East 
f visiting 
er at the 
s is also 
r number 
Romania, 
achieved 
Sisak in 



 

4. CON

The obt
departm
of the T
UB facu
obtained
order of
(-0.2778
Results 
presente
(0.9009
It is obv
for the 
mobility 
which p
for the 
establis

REFER

[1] Zo
ran
130

[2] Živ
imp
Se

[3] Do
Sc

[4] Olc
rev

[5] Re
20
http

[6] Da
mu

[7] Bra
me
Am

[8] Bra
me

[9] Bra
mu

[10] Ish
GA

[11] Kh
tre
En

[12] Ma
des
of A

NCLUSIONS

tained resul
ment and NSF

FB within the
ulties, which 
d on the bas
f impact, with
8) < Min_E (

of the ranki
ed in descen
) < EM(0.09

vious that ind
developmen
of students 

rovides posi
future positi
hed in the fu

ENCES  

ri�, N., Mark
nk. Journal o
04.  

vkovi�, Ž., Ar
pact of indiv

erbian Journa
ocampo, D. (
ientometrics
cay, G.A., B
view of unive
eports on the
15, Un
p://www.tfbo

araio, C., Bon
ultidimension
ans, J. P., M
ethods in mu
msterdam, p. 
ans, J. P., V
ethod for MC
ans, J. P., 
ulticriteria dec
hizaka, A., Ne
AIA. Compute
alil, W.A.-S.
atment cond

nvironmental 
acharis, C., S
sign of opera
AHP. Europe

S 

lts of the ra
Fs within the
e UB, accord

can be con
sis of multi-c
h the corresp
(-0.8045). 
ing of achiev
nding order 
910) < IM (0
dividual TFB 
nt of quality 

in a single e
tive results a
ioning of the

uture. 

kovi�, A., Jer
of the Associa

rsi�, M., Niko
vidual faculti
al of Manage
(2011). Rep
, vol. 94, no.
ulu, M. (201

ersity ranking
e quality of s
niversity 
or.bg.ac.rs/sa
naccorsi, A., 
nal approach
Mareschal, B
ulti-criteria an

477–490. 
Vincke, Ph. (1
CDM. Manage

Mareschal, 
cision aid. D
emery, P. (2
ers & Industr
., Shanableh
ditions of was
Managemen
Springael, J
ational syner
ean Journal o

anking of sc
e TFB, reliabl
ding to the A
nsidered as 
criteria PROM
ponding pref

ved scientific
according to

0.0615) < M_
entities nurt
curriculum,

educational 
at the TFB. I
e TFB depa

remi�, V. (20
ation for Info

oli�, ^. (2017
ies on the a

ement (article
roducibility o
 2, p. 567-58
6). Is measu

gs. Technolog
scientific rese

of Be
amoevaluacij
Simar, L. (20
. European J
B., Vincke, 
nalysis. Bran

1985). A pre
ement Scien
B. (1994). T
ecision Supp
011). Select
rial Engineer
h, A., Rigby
ste sludge d
nt, vol. 75, no
., De Brucke
rgies in multi
of Operation

72 

cientific resu
ly reflect the 
RWU criteria
a result whi

METHEE II -
ferences coe

c results bas
o the prefere
_RT (-0.0032
ture organize
 which is th
space of the
n addition, th
rtments in t

014). How th
ormation Scie

7). The  Univ
achieved pos
e in press). 
of the Shang
87. 
uring the kn
gical Foreca
earch on Te
elgrade, 
ja/evalua_nir
015). Rankin
Journal of Op
Ph. (1984). 

ns, J.P. (Edit

eference rank
ce, vol. 31, n
The PROMC
port Systems
ing the best 
ring, vol. 61, 
y, P., Kokot,
destruction u
o. 1, p. 53–64
er, K.,Verbek
icriteria analy

nal Research

ults for the 
impact of its

a. TFB is pos
ch is worthy
- GAIA meth
efficients: TE

sed on NSF
ence coeffici
2) < M_G (-
ed scientific 
he starting p
e EU, as we
he presented
the integrate

he top 500 A
ence and Te

ersity of Belg
sition using 

ghai academ

owledge cre
sting &Socia

echnical Facu
Technical 

r.php, date o
ngs and univ
perational Re
PROMETHE
or), Operatio

king organis
no. 6, p. 647–
CALC & GA
s, vol. 12, p. 
statistical dis
p. 958–969. 
, S. (2005). 
sing multicrit
4. 
ke, A. (2004
ysis. Strengt

h, vol. 153, p.

 

period 200
s individual e
sitioned in the
y of attention
odology indi

E (0.7287) <

s, using the
ients (Phi) a
- 0.3503) < 
research end
point for ho
ll as the exc
d results pro
ed university

ARWU can p
chnology, vo

grade  on AR
PROMETHE

mic ranking o

eation of univ
al Change, (a
ulty in Bor fo

Facult
of access: 25
ersity perform
esearch, vol.
EE: A new 
onal research

ation method
–656. 

AIA decision 
297–310.  
stribution wit
 
Selection o

teria decisio

4). PROMET
thening PRO
. 307–317. 

07 - 2015, f
entities to the
e first third a
n [2,16]. The
icate the des

< EM (0.3536

 same meth
are as follow
MP (- 0, 699
deavors as t

orizontal and
change of pr
ovide clear gu
y - UB which

provide a mi
ol. 65, no. 6, 

RWU list:  Pa
EE – GAIA 

of world univ

versities pos
article in pres
or the period
ty in 
/12/2016. 
mance: A co
. 224, p. 918
family of ou
h ’84. North-

d:The PROM

support sys

th PROMETH

of hydrotherm
n-making. Jo

THEE and A
OMETHEE w

for each 
e position 
among all 
e results 
scending 
6) < ME 

hodology, 
ws: C_CT 
98). 
the basis 
d vertical 
rofessors 
uidelines 
h will be 

isleading 
p. 1303-

art I. The 
method. 

versities.  

ssible? A 
ss). 
d 2007 – 

Bor. 

onditional 
-930. 

utranking 
-Holland, 

METHEE 

stem for 

HEE and 

mal pre-
ournal of 

AHP: The 
with ideas 



 

[13] Be
com
Op

[14] He
sed

[15] Ve
ma
Ma

[16] Ars
res
per

 

 

hzadian, M
mprehensive
perational Re
erngren, L., G
diments. Ana
go G., Ku`a

aking on st
anagement, v
si�, M., Milij
search work 
riod. Serbian

., Kazemza
e literature 
esearch,vol. 2
Goonetilleke,
alytica Chimi
ar-Dragi`evi�
trategic mu
vol. 28, p. 21
i�, N., Živko
of group of

n Journal of M

adeh, R.B., 
review on m
200, no. 1, p
 A., Ayoko, G
ica Acta, vol.
�, S., Kopriv

unicipal solid
92-2201. 

ovi�, D., Nik
f technical fa
Managemen

73 

Albadvi, A
methodologi

p. 198-215. 
G. A. (2006)
. 571, no. 2, 
vanac, N. (2
d waste m

koli�, ^., Živ
aculties of B
t, vol.7, no.1

 

A., Aghdasi,
es and app

. Analysis of
p. 270–278.
2008). Appli

management 

vkovi�.Ž. (20
Belgrade Un
, p. 9-24. 

 
 M. (2010)
plications. E

f heavy meta

cation of m
in Dalmat

012). The an
iversity in th

). PROMET
European Jo

als in road- d

multi-criteria d
tia, Croatia.

nalysis of sc
he post-accr

THEE: a 
ournal of 

eposited 

decision-
. Waste 

cientific - 
reditation 



temel-ij.org




