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Apstrakt: Cilj ovog istraZivanja je empirijski
istraziti uticaj ekonomske i politicke slobode kao
dva netradicionalna faktora na priliv SDI u osam
zemalja Jugoistocne Evrope u periodu od 2002. do
2020. godine. Shodno tome, hipoteza studije je da
je Visok nivo ekonomske i politicke slobode
pozitivno  povezan sa  stranim  direktnim
investicijama. Studija koristi tehnike panel
podataka. Dobijeni nalazi studije nisu potvrdili
doprinos ekonomske slobode stranim direktnim
investicijama u osam zemalja Jugoistocne Evrope.
Moze se objasniti da odredeni nivo reformi
sprovedenih u oblasti slobode poslovanja, slobode
trgovine, monetarne slobode, slobode ulaganja,
velicine vilade, imovinskih prava, slobode od
korupcije, slobode rada, finansijske slobode i
fiskalne slobode i dalje zaostaje za razvijenim
drzavama. Naprotiv, nalazi su potvrdili uticaj
politicke slobode na priviacnost SDI i da dati nivo
politicke slobode doprinosi rastu SDI.

Kljuéne rijeci: Ekonomske i politicke slobode,
SDI, tehnike panel podataka, Jugoistocna Evropa

JEL klasifikacija: F21, F23
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1. UvoD

Globalni trendovi SDI nedavno pokazuju da
postoje varijacije u procentualnom udjelu tokova
SDI izmedu razvijenih i zemalja u razvoju. Kako
su SDI pocele da povecavaju svoj znacaj, razvijene
zemlje su bile glavni investitori i primaoci, ali se
tokom godina situacija mijenjala i zemlje u razvoju
su ponekad stvarale najveci postotak u tokovima
SDI. U ovom kontekstu istorijski gledano, drzava
treba da stvori prijateljsko poslovno i
makroekonomsko okruzenje ukljuéujudi
ekonomske i politicke slobode. Sve je to zaista
kljuéno za privlacenje investicija u odredeno
podrucje. Tako primalac ulaganja i investitor mogu
imati koristi od stranih direktnih investicija, zemlje
svoje investicione rezime i poslovnu praksu ¢ine
prijateljskim. Cini se da sistemi sa ekonomskom i
politickom slobodom bolje funkcioniraju u smislu
priliva SDI.

Broj zemalja koje su se prilagodile primanju i
pruzanju SDI gotovo se udvostru¢io do 2000.
godine. Dakle, u ovom periodu su globalni tokovi
SDI bili u porastu, a procenat SDI u i iz zemalja u
razvoju poceo je da raste u odnosu na razvijene
zemlje. Regionu Jugoisto¢ne Evrope, kao i
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mnogim drugim tranzicionim regionima, potreban
je pristup stranom Kkapitalu i modifikovano
poslovno okruZenje kako bi bilo prijatno za strane
investitore. Takoder je vazno u eri globalizacije
koja otvara nove poslovne moguénosti za
multinacionalne  kompanije i prate  neke
prekograniéne  operacije  u  ekonomijama
domacdinima (Mahmutovi¢ et al., 2017).

Cilj ovog istrazivanja je empirijski istraziti uticaj
ekonomske i politicke slobode kao dva
netradicionalna faktora na priliv SDI u odabranim
zemljama Jugoistoéne Evrope. Naime, ova studija
prosiruje empirijske dokaze izmedu nestrukturnih
varijabli i SDI koje su manje istrazene od uticaja
strukturnih varijabli na SDI.

Istovremeno, prakse u Jugoisto¢noj Evropi su
zaista interesantne za posmatranje, jer sve zemlje
vi§e 1 politicku i ekonomsku tranziciju od
socijalizma ka demokratiji i trZi$no orijentisanoj
ekonomiji.

Tranzicija je zapoCela jo§ devedesetij nakon
raspada bivse Jugoslavije. Proces ekonomskih
reformi pokrenut procesom privatizacije drzavnih
preduzeca, liberalizacijom cijena i deregulacijom
trziSta imao je za cilj da unaprijedi ekonomski
oporavak otezan balkanskim ratovima izmedu
1990. i 1995. Tokom reformi devedesetih, javni
deficiti i hiperinflacija su neki od problema
ekonomske stagnacije sa kojima se suocava region
sa znaCajnim sustizanjem potrebnog stranog
kapitala za finansiranje relativno visokog deficita
tekuceg racuna (Ganié, 2021).

Studija nastavlja da odgovara da li ekonomske i
politicke slobode uticu na privlacnost tokova
stranih direktnih investicija u osam zemalja
Jugoisto¢ne Evrope. Shodno tome, hipoteza studije
da je visok nivo ekonomske i politicke slobode
pozitivno povezan sa  stranim  direktnim
investicijama.

2. PREGLED LITERATURE

Iako je odabir lokacije ulaganja uglavnom voden
ekonomskim pokazateljima, sve je vise slucajeva
gdje prisustvo neekonomskih elemenata igra
uvoznu ulogu. Shodno tome, namjera je da se
ispita da li promovisanje neekonomskih elemenata
kao ekonomske i politicke slobode moze uticati na
atraktivnost SDI.

Ekonomska sloboda je veoma vazna odrednica i
moze povecati priliv SDI u zemlju domacdina. Neki
autori kao Sto su Meyer 1 Sinani (2009) i Bruno i
Campos (2013) isticu vaznost ljudskog kapitala,
razvoja finansijskog trziSta u odredivanju SDI u
ekonomijama domacinima. Pored toga, poslovno
okruzenje i institucionalni rezim sa indikatorima
EBRD-a kao indeksom ekonomske slobode, koji
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analiziraju rad, imovinska prava, fiskalnu,
monetarnu, finansijsku komponentu i sli¢no, mogu
se koristiti u ispitivanju priliva SDI. Studija koju je
uradio Botri¢ (2010) utvrdila je visoku korelaciju
izmedu ovog indikatora 1 stranih direktnih
investicija.

Brojne nedavne studije (Obwona , 2001; Bengoa i
Robles, 2003; Kapuria, 2007; Pourshahabi et al.
2011; Pearson et al. 2012) otkrile su pozitivhu
vezu izmedu SDI i ekonomske slobode. Iako
postoji  Siroko rasprostranjeno vjerovanje da
ekonomske i politike slobode podrzavaju prilive
SDI u nekim empirijskim studijama, empirijski
dokazi su neuvjerljivi ili nedostizni. Na primjer,
neke studije kao §to su Sayari et al. (2018) i De
Haan i Sturm (2000) ispitivali su vezu izmedu
ekonomske slobode i SDI u zemljama Isto¢ne,
Centralne i Zapadne Evrope i otkrili njihov
marginalno znacajan i negativan odnos. Jedna
druga studija koju su uradili Ciftci i Durusu -Ciftci
(2021) pronasla je slab dokaz u smislu uzro¢nosti
izmedu ekonomske slobode, SDI i ekonomskog
rasta za neke od komponenti ekonomske slobode.
Glas (sloboda govora) i odgovornost koju su
definisali Kaufmann et al. 2007. moze imati
pozitivne  odnose sa  stranim  direktnim
investicijama pruzaju¢i okruzenje bez rizika za
investitore. Na primjer, Sabir, et al. (2019)
istrazivali su vezu izmedu institucionalnog
kvaliteta i stranih direktnih investicija koriste¢i niz
zemalja niskog, nizeg srednjeg i gornjeg srednjeg
nivoa izmedu 1996. i 2016. godine. Njihova
studija  otkriva da vecina institucionalnih
indikatora (kontrola korupcije, vladavina prava,
politi¢ka stabilnost, glas i odgovornost, efektivnost
vlade) o prilivu SDI su vazniji i imaju visi nivo u
razvijenim zemljama nego u zemljama u razvoju.
Neke studije koje su uradili Bauchanan et al.
(2012) i Mengistu i Adhikary (2011) zakljucuju da
loSe institucije, porast korupcije i nepotizma
poveéavaju troskove poslovanja i ometaju priliv
SDI. Sli¢no, Wheeler i Mody (1992), Hines
(1995), Cuervo-Cazuro (2008), Azam i Ahmad
(2013) su otkrili da postoji negativha korelacija
izmedu SDI i korupcije.

Solomon (2011) je koristio GMM procjenu da
ispita vezu izmedu politickog i ekonomskog
okruzenja na panelu od 111 zemalja izmedu 1985.
1 2005. godine i pronaSao je njihovu snaznu vezu u
kojoj veli¢ina trzisSta, politicka stabilnost i inflacija
pozitivno uticu na prilive SDI. Sli¢no, Harms i
Ursprung (2001) su pronasli pozitivnu vezu
izmedu politickih prava i priliva SDI.

Postoje neki dokazi da politi¢ari i interesne grupe
slijede svoje nemoralne prakse i zloupotrebljavaju
lo§ institucionalni kvalitet za privatnu Kkorist.
Penev i Rojec (2014) isticu potrebu ocuvanja

NOVI EKONOMIST



kvaliteta poslovnog i investicionog okruzenja kao
vazne determinante ulaznih SDI.

Nadalje, neke rano sprovedene empirijske studije
potvrdile su pozitivnu vezu izmedu ekonomske
integracije i priliva SDI (Dunning, 1993; Rosati ,
1998). Osim toga, za zemlje koje su joS u procesu
pristupanja EU postoji vjerovanje da zakonske i
institucionalne reforme mogu unaprijediti dalji
ekonomski razvoj. 1z toga proizilazi da je
oblikovanje ekonomskog sistema, upravljackih
kapaciteta i uspostavljanje dobrog poslovnog
okruzenja veoma vazno za kreiranje indikatora i
dinamike dobrog upravljanja koji ¢e potencijalno
povecati ulaganja.

Estrin i Uvali¢ (2010) su objasnili vezu izmedu
priliva SDI i institucionalnih determinanti,
privatizacije i clanstva u EU koris¢enjem
gravitacionog modela izmedu zemalja Zapadnog
Balkana i zemalja EU. Otkrili su da slabost
institucija, spor ritam privatizacije i neclanstvo u
EU utiCu na niske tokove stranih direktnih
investicija u tim zemljama.

NajviSe stranih investicija u Jugoisto¢nu Evropu
dolazi iz EU, najviSe zbog blizine regiona, ali i
zbog pristupnih pregovora izmedu c¢lanica EU i
zemalja kandidata (Gani¢, 2013). Iako Ganié i
Hrnji¢ (2019) nisu mogli pronaéi statisticki
znacajnu vezu izmedu poslovnog regulatornog
okruzenja neke zemlje 1 stranih direktnih
investicija u zemljama Centralne, Isto¢ne Europe i
Jugoistoéne Europe, njihovi nalazi otkrivaju da
politicka stabilnost, proces europskih integracija i
smanjenje troSkova poslovne regulative mogu
povecati priliv SDI.

Zemlje sa niskim dohotkom obi¢no imaju nisku
razvijenost poslovnog okruzenja, §to sprecava
priliv SDI. Na primjer, Saidi , et al. (2013) su
utvrdili da dobar institucionalni kvalitet podstice
viSe stranih ulaganja. To implicira da na
atraktivnost ~ zemlje utiCe  sistem  dobrog
upravljanja. Takode, neki autori vide blisku vezu
izmedu nedostatka transparentnosti i korupcije
uzrokovane odsustvom sistema dobrog upravljanja
(Wang i Swain, 1997; Saidi , et al.; 2013). lako su
Kayani i Gani¢ (2021) pronasli kontrolu korupcije,
vladavine prava i regulatornog kvaliteta kao
znacajnu varijablu u odredivanju tokova SDI u
Kini, nisu mogli prona¢i znacajnu vezu izmedu
politicke stabilnosti, glasa 1 odgovornosti i
efektivnosti vlade sa tokovima SDI. Stavise,
Mishra i Daly (2007), Samimi i Ariani (2010) su
otkrili da dobar pravni i pravosudni sistem ima
pozitivan uticaj na priliv SDI.

3. METODOLOGIJA I PODACI

Parametri funkcije FDI se procjenjuju kroz panel
procjenu: zdruzeni najmanji kvadrat, model
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fiksnog efekta (FE) i model slu¢ajnog efekta (RE).
Koristenjem Pooled Least Square, FE i RE
modela, mogu se rijesiti neki od poprecnih
presjeka i specificnih efekata perioda.

Objedinjeni model najmanjeg kvadrata ili
zajednicki efekat u naem modelu moze se izraziti
na sljede¢i nacin:

FDIit: I:I'I'I?:.r Ki‘t+Eit
i=12 ... N (broj popre¢nog presjeka)
it=1,2,....T (broj vremenskih perioda) (1)

Gdje FDI;; je SDI kao procenat bruto domacdeg
proizvoda zemlje i u godini t, X predstavljaju
jednu nezavisnu varijablu (1V) za zemlju I u godini
t; i je termin greske.

U drugom slucaju, FE model istrazuje odnos
izmedu prediktora (FDI) i varijabli ishoda (EFRE,
POLR, INF, TRO) unutar zemlje. Svaka zemlja
ima svoje individualne karakteristike (). To se
moze izraziti na sljedeci nagin:

FDIj;= o+B" Xje+ 25 2

S druge strane, pretpostavlja se da su varijacije
medu zemljama nasumiéne i nekorelirane sa
prediktorom ili nezavisnim varijablama uklju¢enim
u model za eliminaciju heteroskedasti¢nosti (Green
2008). RE model se moZe izraziti na sljedeci
nacin:

FDL;= a +B' Xty + &5 3)

Gdje je =i greSka unutar zemlje, a gdje je greska
u; izmedu zemalja.

Tada se model predlozen za naSe istraZivanje moze
izraziti na sljedeci nacin:

FDI, =a + B, POLRy+ B, EFRE,+ P, TRO,+
By INFL;; +&5, (4)

Gdje je i indeks zemlje gdje imamo 8 zemalja:
Albanija, Bugarska, Rumunija, Hrvatska, Bosna i
Hercegovina, Sjeverna Makedonija, Crna Gora i
Srbija, t je vremenski indeks izmedu 2002. i 2020.,
By je konstanta, wje greSka termin, PBj su
koeficijenti povezani s razli¢itim varijablama, FDI
(neto prilivi SDI (BDP %) je zavisna varijabla,
EFRE (indeks ekonomske slobode) je pokazatelj
ekonomske slobode, POLR je glas i odgovornost
kao pokazatelj politicke slobode, TRO je
otvorenost trgovine i INFL je stopa inflacije kao
nezavisne varijable.

Hipoteza studije je da ve¢a ekonomska i politicka
sloboda moze povecati neto priliv SDI. Kako bi
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ispitali koji model je preferirani i izvr§ili selekciju
medu njima, studija koristi tri testa: Chow test,
Hausmanov test i Lagrangeov test mnozitelja.

Da bi se testirao koji model je poZeljniji izmedu
Pooled LS i Fixed efekta, koristit ¢e se Chow test,
dok ¢e Hausman test odluciti da prati Fixed Effect
ili Random Effect. Test Lagrangeov mnozilac
(Lagranzov mnozilac) ¢e se koristiti da bi se
odlucilo da 1i je slucajni efekat pozeljniji od
Pooled LS.

Da bi se analizirale determinante ekonomske
slobode i politicke stabilnosti u prilivu SDI,
uklju¢ene su dvije kontrolne wvarijable: rezim
otvorenosti trgovine i stopa inflacije za osam
zemalja Jugoistocne Evrope: Albaniju, Bugarsku,
Rumuniju, Hrvatsku, Bosnu i Hercegovinu,
Sjevernu Makedoniju, Crnu Goru i Srbiju izmedu
2002. i 2020. godine, dobijena od MMF-a,
Svjetske banke ili OECD-a.

Zavisna varijabla neto priliva SDI kao procenat
BDP-a koristi se za mjerenje uticaja promjena u
nivou ekonomske slobode i politicke stabilnosti na
varijacije priliva SDI, dok se stopa inflacije i reZzim
otvorenosti  trgovine  koriste kao kontrolne
varijable. Neto prilivi stranih direktnih investicija
kao procenat BDP-a poticu iz baze podataka
Svjetske banke.

Indeks ekonomskih sloboda koji je pripremila
Heritage Foundation Koristi se kao pokazatelj za
ekonomske slobode i pokriva deset varijabli
uklju¢enih u ovaj indeks (sloboda poslovanja,
sloboda rada, sloboda trgovine, monetarna
sloboda, imovinska prava, sloboda od korupcije,
sloboda ulaganja, veli¢ina vlade, finansijske
slobode i fiskalne slobode). Svaki od ovih faktora
ocjenjuje se od 1 do 5, pri ¢emu skor 1 implicira
najbolje okruzenje sa ekonomskom slobodom, a 5
najnizi. Varijabilna ekonomska sloboda je
ukljuena u na§ model jer su neke nedavne
empirijske studije potvrdile pozitivan odnos
izmedu ekonomske slobode i priliva SDI ili da
poveéanje ekonomske slobode dovodi do
povecéanja priliva SDI (Obwona , 2001; Bengoa i
Robles, 2003; Kapuria , 2007; Pourshahabi et al.
2011; Pearson et al. 2012).

Sljedeca varijabla glasa i odgovornosti
se koristi kao zamjenska varijabla za mjerenje

politicke slobode. UopSteno, mjeri sposobnost
gradana zemlje da ucestvuju u izborima svoje
vlade, ukljucujuéi slobodu izrazavanja, slobodu
udruzivanja i slobodne medije (Kaufmann, et al.
2007). Sabir i dr. (2019) i Saadatmand i Choquette
(2012) pronasli su pozitivan glas i odgovornost i
vezu sa stranim direktnim investicijama.

Otvorenost trgovinskog rezima mjerena
kao postotak BDP-a je u ovom sluéaju nekako
logi¢na varijabla, jer znamo da kada neka
kompanija investira u stranoj zemlji, to pruza vise
koristi zemlji domacinu (Brecher i Findlay, 1983;
Sabir, Rafique i Abbas, 2019; Hraiba et al, 2019).
Osnovna premisa sprovedenih studija je da se na te
SDI moze uticati i odrediti visi nivo trgovinske
otvorenosti jer je trgovinski rezim povezan i sa
spremnos¢u i otvoreno$¢u vlade za transparentnu
saradnju sa drugim trgovinskim partnerima.

Sljede¢a kontrolna varijabla, stope
inflacije, mjerene potrosackim cijenama na
godi$njem nivou, ukljuéena je kako bi se prikazala
makroekonomska (ne)stabilnost.  Visok nivo
inflacije obeshrabruje investitore i dovodi do
smanjenja priliva SDI u zemlje domacine. To je
razlog zasto je stabilnost stope inflacije vazna za
privlacnost SDI zemlje (Wint i Williams, 2002).
Jedna nedavna studija koju su uradili Mason i
Vracheva (2017) i Hraiba et al (2019) takode je
potvrdila zna¢ajnu vezu izmedu inflacije i SDI.

4. EMPIRIJSKI REZULTATI

Tabela 1. daje matricu korelacije nezavisnih
varijabli. Kao §to je prikazano u Tabeli 1, nema
ozbiljnog problema sa multikolinearnos¢u jer sve
varijable koje su prikazane imaju vrednosti ispod
0,5. U matrici korelacije vrijednosti idu od -0.073
do 0.467 gdje nema kriti¢ne Korelacije izmedu
nezavisnih  varijabli. Na primjer, varijabla
ekonomske slobode je pozitivno povezana sa
glasom i odgovornoséu i  trgovinskom
otvorenos¢u, dok je u negativnoj Kkorelaciji sa
inflacijom.  Varijabla inflacije je pozitivno
povezana sa glasom i odgovornoséu, dok je
otvorenost trgovine u negativnoj korelaciji sa
glasom i odgovornos¢u i inflacijom.

Tabela 1. Korelaciona matrica nezavisnih varijabli

EFRE VA INF TRO
EFRE 1.0000
VA 0,1647 1.0000
INF -0,2970 0,2369 1.0000
TRO 0,4678 -0,0730 -0,2957 1.0000

lzvor : Izracun autora
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Dodatno, VIF test se Kkoristi za provjeru
multikolinearnosti jer u nekim sluc¢ajevima podaci
gdje nijedan par varijabli nema visoku korelaciju,

meduzavisna. Vrijednost i tolerancija VIF
koeficijenta za svaku pojedina¢nu varijablu, i kao
grupu, niska je i moze se zakljuciti da problem

grupa varijabli zajedno moze hiti jako  multikolinearnosti u nasem slucaju ne postoji.
Tabela 2. VIF procjene
Varijabla VIF UVIF
EFRE 1.44 0,694439
TRO 1.35 0,742691
RINF 1.23 0,811071
VA 1.15 0,86976
Mean VIF 1.29

lzvor: Izracun autora

Kao sto je prikazano u Tabeli 3, rezultat Chow
testa implicira da je FE model prikladniji od
Pooled LS jer je vrijednost Hi-kvadrata popre¢nog
presjeka manja od 0,05% i nulta hipoteza se
odbacuje.

U drugom sluaju statistika Hausmanovog testa
kaze da je p vrijednost 0,2667. Nul hipoteza se ne

moze odbaciti za nivo znacajnosti od 0,05% jer je
t0 0,2667 vece od 0,05%.
To otkriva da je RE model prikladniji od FE
modela. | na kraju, izlazna statistika Lagrangeovog
testa mnozitelja implicira da je RE model
prikladniji od Pooled LS.

Tabela 3. Specifikacija modela

Objedinjeni LS vs. FE

model Chow test

Poprecni presjek Hi-kvadrat

stat. 76.083735 Prob>F= 0,0000

Breusch i Pagan

Objedinjeni LS u odnosu na Lagranzijev test

chibar2(01) = 97,39 Prob>chibar2

RE model o 1 =0,0000
mnozitelja
. Hausmanov test :
Slucajni e fiksnog g orelirani slucajni chi2(5) 5.207257 Pro_fgggb?arz
efekti) s

lzvor: Izracun autora

Kao §to je prikazano u Tabeli 4, varijabla EFRE
kao zamjenik ekonomske slobode nije prikazana
kao statisti¢ki znacajna u odredivanju priliva SDI.
Varijabla EFRE ima negativan predznak i nije u
skladu s naSim 1 teorijskim ocekivanjima
ukljucujuéi i Pooled OLS. Moze se objasniti da je
trenutni nivo ekonomske slobode u zemljama u
uzorku slab i ne utice mnogo na privla¢nost SDI.
(To nije u skladu sa nekim ranijim empirijskim
studijama koje je uradio Obwona, 2001; Bengoa i
Robles, 2003; Kapuria, 2007; Pourshahabi et al.
2011; Pearson et al. 2012)

Druga varijabla VA kao proxy politicke slobode
prikazana je kao visoko znaCajna varijabla u
odredivanju privlacnosti SDI u zemljama
Jugoistocne Evrope u sva tri modela. U RE modelu
koji slijedimo kao prikladniji, output RE modela
implicira da je povecanje priliva SDI znacajno
determinisano porastom politicke slobode. Dakle,
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trenutni nivo politicke slobode u zemljama u
uzorku moze doprinijeti rastu priliva SDI.

To je u skladu sa studijama koje su uradili Sabir, et
al. (2019) i Saadatmand i Choquette (2012).
Umjesto toga, to se moze objasniti nekim nalazima
dobijenim od Sayari et al. (2018) i De Haan i
Sturm (2000).

Nadalje, odrzavanje ostalih faktora konstantnim
poveéanjem otvorenosti trgovine od jedan posto
povecava priliv SDI za 7,3%.

To ukazuje da veca otvorenost trgovine igra vaznu
ulogu u privlacenju priliva SDI medu osam
zemalja Jugoistocne Evrope.

To potvrduju i neke ranije studije kao Sto su
Brecher i Findlay, (1983); Sabir, Rafique i Abbas,
(2019); Hraiba et al, (2019). Takode, sljede¢a
kontrolna varijabla inflacija potvrdila je nasa
ocekivanja u odredivanju SDI i pokazala se
statisti¢ki znacajnom.
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Tabela 4. Procjene regresije

Varijabla Pooled OLS FE RE
-0,2420138 -0,0207615 -0,061769
EFRE [-2,93]*** [-0,23] [-0,69]
1.838808 15.1784 13.10538
GOES [1.97]*** [5.26]*** [4.86]***
0,1052609 0,324881 0,303462
INF [2.13]** [3.43] *** [3.24] ***
0,1296168 0,0633108 0,073274
TRO [5.02]*** [2.04]** [2.42]**
7.832077 -2,42577 -0,317491
Konst [1.70]* [-0,49] [-0,06]
Number obs. 152 152 152
8.017232 12.99 10.51
F-stat Prob > F = 0,0000 Prob > F = 0,0000 Prob > F = 0,0000
R-kvadrat 0.18 0,50 0.22
Prilagodeno R-
kvadrat 0.16 0.46 0.20
DW test 0,672348 1.131486 1.131486
lIzvor: Izra¢un autora
ZAKLJUCAK Ove oblasti su na listi prioriteta koje treba

Studija generalno sluzi da se shvati koliko vlasti u
Jugoistocnoj Evropi, kroz svoju politicku i
ekonomsku slobodu, ¢ine da uspostave mnogo
bolje i privla¢nije okruzenje za strance. Konkretno,
u ovoj studiji smo istrazivali uticaj ekonomske i
politicke slobode kao dva netradicionalna faktora
na atraktivnost SDI u osam zemalja Jugoisto¢ne
Evrope.

lako je studija istrazivala druga istrazivanja i
teorije i pokusala vidjeti koji su dokazi iz drugih
regija, rezultati su drugaciji ako je uporedimo s
Jugoistocnom Evropom. Jedan od razloga je $to
analizirane zemlje prolaze kroz ekonomsku, ali i
politi¢ku tranziciju.

Dobijeni nalazi naseg istrazivanja nisu potvrdili
doprinos ekonomske slobode stranim direktnim
investicijama u osam zemalja Jugoistocne Evrope.
Moze se objasniti da odredeni nivo reformi
sprovedenih u oblasti slobode poslovanja, slobode
trgovine, monetarne slobode, slobode ulaganja,
veli¢ine vlade, imovinskih prava, slobode od
korupcije, slobode rada, finansijske slobode i
fiskalne slobode i dalje zaostaje za razvijenim
drzavama. Drugi fenomen su mala trzista, posebno
nakon §to je Jugoslavija prestala da postoji, region
treba da se integrise u pravom smislu, snizi
medusobne barijere kako bi poboljSao svoju
poziciju za SDI
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unaprediti za vlade u regionu. To implicira da
zemlje Jugoistotne Evrope treba da uloze vise
napora da stvore dobru investicionu klimu za priliv
SDI. Takode, nalazi su potvrdili uticaj politicke
slobode na privlac¢nost SDI i da dati nivo politicke
slobode doprinosi rastu SDI.
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SUMMARY

The aim of this research is to empirically
investigate the influence of economic and political
freedom as two non-traditional factors on the
inflow of FDI in selected countries of Southeast
Europe. Namely, this study extends the empirical
evidence between non-structural variables and
FDI that is less researched than the impact of
structural variables on FDI. The study goes on to
answer whether economic and political freedoms
influence the attractiveness of foreign direct
investment flows in eight countries of Southeast
Europe. Accordingly, the study hypothesizes that a
high level of economic and political freedom is
positively  associated with  foreign  direct
investment. The number of countries that adapted
to receiving and providing FDI almost doubled by
the year 2000. So, in this period, global FDI flows
were on the rise, and the percentage of FDI to and
from developing countries began to rise compared
to developed countries. The region of Southeast
Europe, like many other transition regions, needs
access to foreign capital and a modified business
environment to make it pleasant for foreign
investors. The study hypothesis that a higher
economic and political freedom may increase FDI
net inflows. To examine which model is preferred
and make selection among them the study uses
three tests: Chow test, Hausman test and Lagrange
multiplier test. To test which model is preferred
between Pooled LS and Fixed effect a Chow test
will be used, whereas Hausman test will decide to
follow Fixed effect or Random effect. Also, Test
Lagrange Multiplier Lagrange multiplier will be
employed to decide whether Random effect is
preferred than Pooled LS. To analyze the
determinants of economic freedom and political
stability in FDI inflows, two control variables:
trade openness regime and inflation rate are
included for the eight South East Europe
countries: Albania, Bulgaria, Romania, Croatia,
Bosnia and Herzegovina, North Macedonia,
Montenegro, and Serbia between 2002 and 2020
and sourced from IMF, World Bank or OECD.
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Abstract: The aim of this research is to empirically
explore impact of economic and political freedom
as two nontraditional factors on FDI inflows in
eight of South East Europe countries between 2002
and 2020. Accordingly, the study hypothesis that
high level of economic and political freedom is
positively associated with FDI. The study uses
panel data techniques. The obtained findings of the
study failed to confirm contribution of economic
freedom on FDI in eight South East European
countries. It can be explained that a given level of
reforms conducted in the field of business freedom,

trade freedom, monetary freedom, investment
freedom, government size, property rights,
freedom from corruption, labour freedom,

financial freedom, and fiscal freedom are still
lagging from developed countries. On the
contrary, the findings confirmed the impact of
political freedom on FDI attractiveness and that
given level of political freedom contributes to
growth of FDI.

Key words: economic and political freedom, FDI,
panel data techniques, South East Europe

JEL classification: F21, F23
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1. INTRODUCTION

The global trends of FDI recently show that there
are variations in percentage share of FDI flows
between developed and developing countries. As
FDI started to increase in its importance the
developed countries were major investors and
receivers, but over the years situation was
changing and developing countries sometimes
created highest percentage share of FDI flows. In
this context historically, a country needs to create
friendly business and macroeconomic environment
including economic and political freedom. All this
is really crucial for attracting investments to
certain area. Although investment recipient and
investment provider can sourced benefits from
FDI, the countries make their investment regimes
and business practices more friendly. The systems
with economic and political freedom seem to work
better in terms of FDI inflows.

The number of countries that accommodated to
receive and provide FDI almost doubled until the
2000. Thus, in this period global FDI flows were
increasing, and the percentage of FDI in and out of
the developing countries started to increase
comparing to developed countries. The South East
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Europe region as many other transition regions
need access to foreign capital and modified
business environment to make them friendly for
foreign investors. It also important in an era of
globalization  that opens new  business
opportunities for multinational companies and
follow some cross-bordering operations in host
economies (Mahmutovic et al., 2017).

The aim of this research is to empirically explore
impact of economic and political freedom as two
nontraditional factors on FDI inflows in selected
South East Europe countries. Namely, this study
extends the empirical evidence between
nonstructural variables and FDI that are less
explored than impact of structural variables on
FDI.

At the same time, practices in South East Europe
are really interesting for observation, because all
countries are making both political and economic
transition from socialism to democracy and market
oriented economy.

Transition started back in 1990s after dissolution
of former Yugoslavia. The process of economic
reforms launched with the process of privatization
of state-owned enterprises, price liberalization, and
market deregulation was aimed to improve
economic recovery hampered by the Balkan wars
between 1990 and 1995. During the reforms in
1990s, public deficits and hyperinflation are some
of the problems of economic stagnations faced by
the region with considerable catching up needed in
foreign capital to finance a relatively high current
account deficit (Gani¢, 2021).

The study proceeds to answer does Economic and
political freedom affect country's attractiveness of
FDI flows in eight South East European countries.
Accordingly, the study hypothesis that high level
of economic and political freedom is positively
associated with FDI.

2. LITERATURE REVIEW

Although, selection of investment location is
mostly driven by economic indicators there are
more cases where presence of non economic
elements play import role. Accordingly, an
intention here is to examine whether promoting
non economic elements as economic and political
freedom can impact on attractiveness of FDI.

The economic freedom s very important
determinant, and it can enhance FDI inflows to the
host country. Some authors as Meyer and Sinani
(2009) and Bruno and Campos (2013) point
importance of human capital, financial market
development in determination of FDI in host
economies. In addition, business environment, and
institutional regime with EBRD indicators as
Index of Economic Freedom, which analyze labor,
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property rights, fiscal, monetary, financial
components and similar can be used in
examination of FDI inflows. The study done by
Botri¢ (2010) found high correlation between this
indicator and FDI.

A number of recent studies (Obwona, 2001;
Bengoa and Robles, 2003; Kapuria, 2007;
Pourshahabi et al. 2011; Pearson et al. 2012) found
a positive link between FDI and economic
freedom. Although there is widespread believe that
economic and political freedom support FDI
inflows in some empirical studies empirical
evidences are inconclusive, or elusive. For
instance, some studies as Sayari et al. (2018) and
de Haan and Sturm (2000) examined a link
between economic freedom and FDI in Eastern,
Central and Western European countries and found
their marginally significant and negative
relationship. One other study done by Ciftci and
Durusu-Ciftci (2021) found a weak evidence in
terms of causality between economic freedom, FDI
and economic growth for some of components of
economic freedom.

Voice and accountability defined by Kaufmann et
al. 2007 can have positive relations with FDI
providing risk free environment for investors. For
example, Sabir, et al. (2019) investigated a link
between institutional quality and FDI employed a
set of low, lower middle, upper of middle
countries between 1996 and 2016. Their study
finds that most of institutional indicators (control
of corruption, rule of law, political stability, voice
and accountability, government effectiveness) on
FDI inflows are more important and higher level in
developed countries than in developing countries.

Some studies done by Bauchanan et al. (2012) and
Mengistu and Adhikary (2011) conclude that poor
institutions, rise of corruption and nepotism
increase cost of doing business and impede FDI
inflows. Similarly, Wheeler and Mody (1992),
Hines (1995), Cuervo-Cazuro (2008), Azam and
Ahmad (2013) found that there is negative
correlation between FDI and corruption.

Solomon (2011) used GMM estimator to examine
a link between political and economic environment
in a panel of 111 countries between 1985 and 2005
and found their strong relationship where market
size, political stability and inflation positively
influence on FDI inflows. Similarly, Harms and
Ursprung (2001) found positive relationship
between political rights and FDI inflows.

There are some evidences that politicians and
interest groups follow their immoral practices and
abuse poor institutional quality for private gains.
Penev and Rojec (2014) stress the need to keep a
quality of the business and investment
environment as an important determinant of
inward FDI.
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Further, some early conducted empirical studies
confirmed a positive relationship between
economic integration and FDI inflows (Dunning,
1993; Rosati, 1998). In addition, for countries
which are still in process of EU accession there is
believe that legal and institutional reforms that can
enhance further economic development. It follows
that shaping the economic system, governance
capacities and establishing good environment for
business is highly important for creating good
governance indicators and dynamics that will
potentially enhance more investments.

Estrin and Uvalic (2010) explained relationship
between FDI inflow and institutional determinants,
privatization and membership in EU by using of
gravity model between Western Balkan countries
and EU countries. They discovered that weakness
of institutions, the slow pace of privatization and
non-membership of the EU affect low FDI flows
in those countries.

The most of foreign investments in South East
Europe are coming from the EU, mostly because
of the proximity of the region, and because of
accession negotiations between EU members and
the candidate countries (Gani¢, 2013). Although
Gani¢ and Hrnji¢ (2019) could not find statistically
significant link between a country's business
regulatory environment and FDI in Central Eastern
European and Southeast European countries their
findings reveal that political stability, European
integration process, and reduction costs of business
regulations can increase FDI inflows.

The low-income countries usually have low
development of business environment, which
deters inflow of FDI. For instance, Saidi, et al.
(2013) found that good institutional quality
encouraging more foreign investments. It implies
that country's attractiveness is influenced by a
system of good governance. Also, some authors
see a close link between lack of transparency and
corruption caused by the absence of a system of
good governance (Wang and Swain, 1997; Saidi,
et al.; 2013). Although, Kayani and Gani¢ (2021)
found control of corruption, rule of law and
regulatory quality as significant variable in
determination of FDI flows in Chine they could
not find significant relationship between political
stability, voice and accountability and government
effectiveness with FDI flows. Moreover, Mishra
and Daly (2007), Samimi and Ariani (2010)
finding out that good legal and judicial system
have positive impacts on FDI inflows.

3. METHODOLOGY AND DATA
The parameters of FDI function are estimated

through panel estimation: Pooled Least square,
Fixed effect (FE) model and Random effect (RE)
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model. By employing Pooled Least square, FE and
RE model, some of cross section and period
specific effects can be solved.

Pooled Least square or common effect
model in our model can be expressed as follows:

FDIit =a+ Br Hit+ Eit
i =1,2....N (Number of cross section)
andt =1,2,.....T (number of time periods) (1)

Where FDL; is the FDI as percentage of the gross
domestic product of country i in year ft,
X;; represent one independent variable (V) for
country i in year t; i is the error term.

In the second case, the FE model investigates the
relationship between predictor (FDI) and outcome
variables (EFRE, POLR, INF, TRO) within a
country. Each country has its own individual
characteristics (z;}. It can be expressed as follows:

FDI; = aj+ B’ Xjpt+ &5 )

On the other hand, variations across countries are
assumed to be random and uncorrelated with the
predictor or independent variables included in
model to eliminate heteroscedasticity (Green
2008). The RE model can be expressed as follows:

FDI; = o +B" Xje+ u; + & 3)

Where &j; is within country error and u; is
between country error.

Then, the model proposed for our research can be
expressed as follows:

FDI; = o+ B, POLR;; +B, EFRE;; + B; TRO;; +
By INFL;; + 3 4)

Where i is the country subscript where we have 8
countries: Albania, Bulgaria, Romania, Croatia,
Bosnia and Herzegovina, North Macedonia,
Montenegro, and Serbia, t is the time subscript
between 2002 and 2020, B is the constant, i is an
error term, B; are the coefficients associated with
different variable, FDI (FDI net inflows (GDP %)
is dependent variable, EFRE (Economic Freedom
Index) is proxy for economic freedom, POLR is
voice and accountability as a proxy for political
freedom, TRO is trade openness and INFL is the
inflation rate as independent variables.

The study hypothesis that a higher economic and
political freedom may increase FDI net inflows. To
examine which model is preferred and make
selection among them the study uses three tests:
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Chow test, Hausman test and Lagrange multiplier
test.

To test which model is preferred between Pooled
LS and Fixed effect a Chow test will be used,
whereas Hausman test will decide to follow Fixed
effect or Random effect. Also, Test Lagrange
Multiplier Lagrange multiplier will be employed to
decide whether Random effect is preferred than
Pooled LS.

To analyze the determinants of economic freedom
and political stability in FDI inflows, two control
variables: trade openness regime and inflation rate
are included for the eight South East Europe
countries: Albania, Bulgaria, Romania, Croatia,
Bosnia and Herzegovina, North Macedonia,
Montenegro, and Serbia between 2002 and 2020
and sourced from IMF, World Bank or OECD.

A dependent variable of FDI net inflows as
percentage of GDP is employed to measure effect
of changes in the level of economic freedom and
political stability on variations of FDI inflows,
while inflation rate and Trade openness regime are
used as control variables. FDI net inflows as a
percentage of GDP are sourced from the World
bank database.

The index of economic freedom prepared by the
Heritage Foundation is used a proxy for economic
freedom and cover ten variables included in this
index (business freedom, labour freedom, trade
freedom, monetary freedom, property rights,
freedom from corruption, investment freedom,
government size, financial freedom, and fiscal
freedom). Each of these factors is graded from 1 to
5, where score of 1 implies the best environment
with economic freedom and a score of 5 means the
lowest. The variable economic freedom is included
in our model because some recent empirical
studies confirmed positive relationship between
economic freedom and FDI inflows or increase of
Economic freedom lead to increase of FDI inflows
(Obwona, 2001; Bengoa and Robles, 2003;
Kapuria, 2007; Pourshahabi et al. 2011; Pearson et
al. 2012).

Next variable of voice and accountability is used a
proxy variable for measuring political freedom.
Generally, it measures a capacity of country's
citizens to participate in election of their

government, including freedom of expression,
freedom of association, and a free media
(Kaufmann, et al. 2007). Sabir, et al. (2019) and
Saadatmand and Choquette (2012) found positive
voice and accountability and FDI nexus.

The openness of trade regime measured
trade as percentage of GDP is somehow logical
variable in this case, because we know when some
company invests in foreign country, it provides
more benefits to host country (Brecher and
Findlay, (1983); Sabir, Rafique, and Abbas, 2019;
Hraiba et al, 2019). The main premise of the
studies conducted is that those FDI can be
influenced and determined by higher level of trade
openness because trade regime is also connected
with government readiness and openness to
transparently cooperate with another trade
partners.

Next control variable, Inflation rates,
measured by consumer prices annual %, is
included to present macroeconomic (in)stability.
High level of inflation discourages investors and
leads to decrease FDI inflows in host countries. It
is a reason why inflation rate stability is important
for country's attractiveness of FDI (Wint and
Williams, 2002). One recent study done by Mason
and Vracheva (2017) and Hraiba et al, (2019) also
confirmed  significant  relationship  between
inflation and FDI.

4. EMPIRICAL RESULTS

Table 1 provides correlation matrix of independent
variables. As it is shown in Table 1 there is no
serious problem with multicolineraty because all
explanatory variables have values bellow 0.5. In
Correlation matrix values go from -.073 to 0.467
where is no critical correlation between
independent variables. For example, a variable of
economic freedom is positively associated with
voice and accountability and trade openness while
negatively correlated with inflation. A variable of
inflation is positively associated with voice and
accountability while trade openness is negatively
correlated with voice and accountability and
inflation.

Table 1. Correlation matrix of independent variables

EFRE VA INF TRO
EFRE 1.0000
VA 0.1647 1.0000
INF -0.2970 0.2369 1.0000
TRO 0.4678 -0.0730 -0.2957 1.0000

Source: Author’s calculation
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Additionally, VIF test is wused to check
multicolineraty because in some cases data where
no pair of variables has a high correlation, a group
of variables together may be highly
interdependent. The value and tolerance of VIF

coefficient for each individual variable and as a
group is low and it can be concluded that a
problem of multicolinearity in our case does not
exist.

Table 2. VIF estimates

Variable VIF UVIF
EFRE 1.44 0.694439
TRO 1.35 0.742691
RINF 1.23 0.811071

VA 1.15 0.86976
Mean VIF 1.29

Source: Author’s calculation

As shown in Table 3, the output of Chow test

implies that FE model is more appropriate than
Pooled LS because a value of probability Cross-
section Chi-square is less than 0.05% and the null
hypothesis is rejected. In the second case Hausman
test statistics says that p value is 0.2667. The null

hypothesis cannot be rejected for level of
significance of 0.05% since that 0.2667 is higher
than 0.05%. It reveals that RE model is more
appropriate than FE model. And lastly, the output
statistics of Lagrange multiplier test implies that
RE model is more appropriate than Pooled LS.

Table 3. Specification of model

Pooled LS vs. FE

model Chow test

Cross-section Chi-square stat.

76.083735 Prob>F= 0.0000

Breusch and Pagan
Lagrangian multiplier
test

Pooled LS vs. RE
model

Prob>chibar2

chibar2(01) = 97.39 =0.0000

Hausman Test
(Correlated random
effects)

Random vs. Fixed
model

Prob>chibar2

chi2(5) 5.207257 =0.2667

Source: Author’s calculation

As shown in Table 4, a variable EFRE as proxy for
economic freedom is not shown as statistically
significant in determination of FDI inflows.

The variable EFRE has a negative sign and it is not
in according with our and theoretical expectations
including and Pooled OLS. It can be explained that
the current level of economic freedom in sampled
countries is a weak and do not impact much on
FDI attractiveness. It is not in the line with some
earlier empirical.studies done by Obwona, 2001;
Bengoa and Robles, 2003; Kapuria, 2007;
Pourshahabi et al. 2011; Pearson et al. 2012)

The second variable of VA as proxy for political
freedom is shown as highly significant variable in
determination of FDI attractiveness in the South
East Europe countries in all three models. In RE
model as we follow as more appropriate, the
output of RE model implies that increase FDI
inflows is significantly determined by rise of
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political freedom. Therefore, the current level of
political freedom in the sampled countries can
contribute to growth of FDI inflows. It is in the
line with studies done by Sabir, et al. (2019) and
Saadatmand and Choquette (2012). Rather, it can
be explained with some findings obtained Sayari et
al. (2018) and de Haan and Sturm (2000).

Further, holding other factors constant a one
percent increase in trade openness increases FDI
inflows by 7.3%. It indicates that higher trade
openness plays important role in attracting FDI
inflows among eight South East European
countries. It is confirmed some earlier studies as
Brecher and Findlay, (1983); Sabir, Rafique, and
Abbas, (2019); Hraiba et al, (2019). Also, next
control ~ variable inflation  confirmed our
expectations in determination of FDI and shown as
statistically significant.
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Table 4. Regression estimates

Variable Pooled OLS FE RE
-0.2420138 -0.0207615 -0.061769
EFRE [-2.93]*** [-0.23] [-0.69]
1.838808 15.1784 13.10538
VA [1.97]*** [5.26]*** [4.86]***
0.1052609 0.324881 0.303462
INF [2.13]** [3.43] *** [3.24] ***
0.1296168 0.0633108 0.073274
TRO [5.02]*** [2.04]** [2.42]**
7.832077 -2.42577 -0.317491
Const [1.70]* [-0.49] [-0.06]
Number obs. 152 152 152
8.017232 12.99 10.51
F-stat Prob > F = 0.0000 Prob > F = 0.0000 Prob > F = 0.0000
R-squared 0.18 0.50 0.22
Adjusted R-squared 0.16 0.46 0.20
DW test 0.672348 1.131486 1.131486
Source: Source: Author’s calculation
CONCLUSION These areas are on the list of priority to be

The study serves generally to understand how
much government in the South East Europe
through their political and economic freedom, do
to establish much better and more attractive
environment for foreign. Specifically, in this study
we explored the impact economic and political
freedom as two non-traditional factors on
attractiveness of FDI in eight South East European
countries.

Even though the study explored another researches
and theories and tried to see what evidences from
other regions are, results are different if we
compare it with South East Europe. One of the
reasons is that analyzed countries are passing
through economic transition as well as political
one.

The obtained findings of our study failed to
confirm contribution of economic freedom on FDI
in eight South East European countries. It can be
explained that a given level of reforms conducted
in the field of business freedom, trade freedom,
monetary  freedom,  investment  freedom,
government size, property rights, freedom from
corruption, labour freedom, financial freedom, and
fiscal freedom are still lagging from developed
countries. Another phenomena is small markets,
especially after Yugoslavia ceased to exist, region
need to integrate in true sense, lower barriers
among themselves in order to improve their
position for FDI
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improved and upgraded for the governments in the
region. It implies that South East Europe countries
should put more efforts to create good investment
climate for FDI inflows. Also, the findings
confirmed the impact of political freedom on FDI
attractiveness and that given level of political
freedom contributes to growth of FDI.
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SUMMARY

The aim of this research is to empirically
investigate the influence of economic and political
freedom as two non-traditional factors on the
inflow of FDI in selected countries of Southeast
Europe. Namely, this study extends the empirical
evidence between non-structural variables and
FDI that is less researched than the impact of
structural variables on FDI. The study goes on to
answer whether economic and political freedoms
influence the attractiveness of foreign direct
investment flows in eight countries of Southeast
Europe. Accordingly, the study hypothesizes that a
high level of economic and political freedom is
positively  associated with  foreign  direct
investment. The number of countries that adapted
to receiving and providing FDI almost doubled by
the year 2000. So, in this period, global FDI flows
were on the rise, and the percentage of FDI to and
from developing countries began to rise compared
to developed countries. The region of Southeast
Europe, like many other transition regions, needs
access to foreign capital and a modified business
environment to make it pleasant for foreign
investors. The study hypothesis that a higher
economic and political freedom may increase FDI
net inflows. To examine which model is preferred
and make selection among them the study uses
three tests: Chow test, Hausman test and Lagrange
multiplier test. To test which model is preferred
between Pooled LS and Fixed effect a Chow test
will be used, whereas Hausman test will decide to
follow Fixed effect or Random effect. Also, Test
Lagrange Multiplier Lagrange multiplier will be
employed to decide whether Random effect is
preferred than Pooled LS. To analyze the
determinants of economic freedom and political
stability in FDI inflows, two control variables:
trade openness regime and inflation rate are
included for the eight South East Europe
countries: Albania, Bulgaria, Romania, Croatia,
Bosnia and Herzegovina, North Macedonia,
Montenegro, and Serbia between 2002 and 2020
and sourced from IMF, World Bank or OECD.
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Ancmpakm: Beh cxkopo Osuje eodune ceujem ce
Cyouasa ca GenuKUM EeKOHOMCKUM U3A308uUMd, d
jeoan 00 mwux je kaxo npunazooumu NoCi08arbe
jeonoe  npuepeonoz  cybjexkma yCao8uMa
nanoemuje. Ca eeruxom cucypHouthy ce mooice
pehu  oa nocmoju  6pro  MAno0  NPUBPEOHUX
cybjekama Ha Koje nawdemuja Huje ocmasuid
mpaea, HaHujena  6udmuUGe  NOCHeOuye  Hd
nocnosamwe. Meljlymum, Mmodce au ce Kpusa
nepyunupamu Kao wawca 3a 0asu  paseo),
Moeyhinocm Oa ce ocmeape 60U pe3yimamu Y
O00HOCY Ha KoHKypeHyujy? Jedaw 00 HauuHa
nobomuwasarma paod y2ocmumemsckux objekama
jecme u umniemenmayuja OuUUManHux
mexHonoz2uja ynompeoom MooOunHe anauxayuje.
Cxoono mome, OCHOBHU yYus pada jecme 0a
YMEPOUMO 0a Iu OuSUManHe mexmoio2uje ymuyy
Ha  ynompeby  MoOunHe — anauxayuje y
V2OCmMUmMebCKUM objekmuma. Memooe
KOpuwmeHre 3a UCmpasjicusaree buhe ynumuux Kao
MEmoO  K8AHMUMAMUBHOZ UCTIPAICUBAFLA, e
uHmepsjy, Kao Memoo K8AIUMAamueHo2
UCMPpadiCusarsd. Ouexusanu pesyamamu
ucmpaxcugaroa jecy ymephusare nocmojared
ymuyaja OusumanHux mexsono2uja Ha ynompeoy
MobuiHe — anaukayuje Y VeOCmume bCKum
objexmuma..

Kuwyune pujeuu: maprxemune, oucumanuzayuja,
MOOUIHA anaukayuja, cmpamezuja, mpicuuime,
oueumanua mpauncgopmayuja
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1. YBOJ

Ynorpeba AUrHTATHE TEXHOJOTHjEC Y CBHJETY CE
noBehaBa Ha JHEBHOM HHBOY. KoMmaHwuje, y oBOM
Clly4ajy YrOCTHUTEJbCKH O00jeKTH, Mopajy Ja
OJITOBOPE CTAJHMM H3a30BHMMa Yy OBOj OOJIACTH.
HeonxonHo je HAanmoOMEHYTH Ja Ce TPSHIOBH H
motpebe BeoMa Op30 MHjeHajy, T€ CXOIHO TOME
HUje Moryhe OWTH macWBaH Ha TPXKHUIITY YKOIUKO
ce TeXH 3aJpKaTH CBOje TPXKUIIHO ydelhe.
TpenmoBH omiMBa pajgHe CHare y pasBHjeHH]je
3emsbe EBpore, HuUCy 3a00MLLIM OBaj CEKTOP
npuBpene, HEro  HaNpoOTHB, IOCTajy  CBE
U3PKCHHU]U U BUIJBUBUjU. JEIHO OJ1 pjelictbha jecy
U JIUTUTaJHE TEXHOJOTHje, OJHOCHO Yy OBOM
ciydajy MOTyRHOCT JjeTuMHYHE 3aMjeHe 0co0Jba
y YrocTuTeJbcKkuM obOjektuma. Haumme, pujed je o
MOOWJIHO] aIuIMKaluju IOoMONy Koje MOCTOju
MOryhHOCT Hapy4HBama IPOM3BOJA H yciyra 0e3
(U3MYKOT KOHTaKTa ca 0colbJbeM, IITO yOp3aBa
mporec ucnopyke Te omoryhaea o6e30jehuBame
e(uKacHUjer CBAaKOAHEBHOT MOCIOBambA.

OBaj BHMJ WHOBALlMje CBAaKaKo IPEJCTaBIba
MIPUIIMKY 32 CBOjEBPCHH HANpEAaK Y MOCIOBamy H
oMoryhaBame cIleKTpa yciyra Koje KOMIaHHje U3
OBOT CEKTOpa HyJIe, aJli je CBAaKaKo HEOIXOJHO Ja
ce YTBpAM Kako OW TP)KWIITE PEearoBajio Ha OBAj
BUJI TPOMjeHe, OJHOCHO KOJHMKO Cy IOTPOLIAYH
CIPEeMHH Jia 3aMHjeHe TPaJUIMOHAIHHU IIPOLEC
Hapy4YHMBama y yrOCTHTEJHCKOM 00jeKTy.

Ha ocHoBy ToOTa, CIIpOBEJICHO j€ UCTpa)KHBambe ca
WBEM Ja C€ YTBPAM TIIOCTOjU JIHM YTHIA]
JUTHTATHUX TEXHOJIOTHja Ha ynoTpeOy MoOwmiHe
aIUIMKaLMje y YTOCTUTEJHCKUM 00jeKTnMa
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2. JIMT'UTAJIHE TEXHOJIOTHJE

VY nmperxomHUM JelieHHjaMa, KOMIIaHHje Ce HUCY
cyodaBajie caMO ca UHTEpHHUM HM3a30BHMa Kao ILITO
Cy MpPOAYKTHBHOCT, CMame€lme TPOLIKOBA IO

JeTUHUTI TPOU3BOJIA it nosehame
(hIeKCHOMITHOCTH, HEr0 W Ca jaCHUM U BeoMma
HM3a30BHUM TEXHOJIOLIKUM poMjeHama,

MIPOMjeHOM TIpedepeHIrja Kymara, Te pa3InduTHM
npaBHUM nHuTakbuMa. OBO je JOBENO 0 M3a30BHE
CUTyalllje y KOPIOPAaTHBHOM KOHTEKCTY: BEIHKH
je Opoj HOBHX TEXHOJIOIIKHX MOTYhHOCTH Koje
HOCTOje, alu JbYyOW HUCY CUTYPHH Kako Ia HX
KOPHCTE ¥ UMIUICMEHTHPA]y Y KOHTEKCTY
npousBona u yciyra (Lerch u Gotsch, 2015). Osa
o0JiacT, OJJHOCHO OBa BpCTa JIECTPYKTHBHE CHIIE,
jenHa je on HajBHmIe OOpaljuBaHMX Ol CTpaHe
UCTpaXXMBada, jep HHUKaJa ce HE MOXe ca
curypHouthy TBpAMTH Ha KOju hie HaYMH MOCIOBHH

cyOjekT nma pearyje Ha yBohewe ompelhene
JIWTHTAJHE TEXHOJOTHje, OJHOCHO Kako he
pearoBaTd Ha JUTHTAIHY TpaHchOpMaryjy.

IIpemy3eha Mory BpeMeHOM OWUTH YCIIjeITHa aKko ce
MOTy TpPUJIArOJMTH CBOM OKpYXemy. Beoma je
BaXHO Ja cBe (YHKIMOHATHE IfjenuHe Oymy
YKJbY4YCHE y TMpojekaT TpaHchopMalimje, Kako Ou

MOCJIOBHU CYOjeKT aJeKBaTHO pearoBao Ha
HaBEICHE TMpOMjeHEe. YKOJMKO HE IOCTOjH
koxe3nja u3Mel)y (YHKUMOHAJIHUX  IjesUHa,
MOCTOjU BeoMa Benuka MoryhHocT Jna  ce
KOMITaHH]ja HE MIPUIAro U noctojehum
TPEHJIOBMMAa W Tako H3ryOM 3HauyajaH MO
TpKUIIHOr  ydemha. VYcBajame — TUTHTATHUX

TEXHOJIOTHja TIOCTaje jeTUHCTBEHA IIOJIUTHKA,
OJTHOCHO IWJb, @ HEMOTryhHOCT Ja ce MpuXBaTH
OBaj M3a30B MOrao OM WMaTh HecarjeIuBe
exonoMmcke rocibenune (Gruber, 2017).

VY cywTHHHM, JaHac Cy JAWTHTAlHE EKOHOMCKeE
AKTHBHOCTH Y3POKOBaHE NPUMjCHOM AMIUTAIHUX
TexHoJiordja Beh He3ao0uIa3aH U0 CBAKOIHEBHOT
JKMBOTa, OJIHOCHO KOPUCTE C€ M 3a KYNOBHUHY Ha

MHTEpHETy, T[O03MBalkbe TaKCchja, pe3epBalujy
XOTeJcke  cobe, KYINOBHHY  aBHOHCKHX U
KEJbE3HNYKUX  KapaTa, Hapy4YWBame  XpaHe,

ydemrhe Ha OHIAjH KOH(epeHIHjaMa, Kao W 3a
3aKaszuBame Iperiena kox jpokropa (Huang, Qiu,
Wang, 2021). Ha npumjep, HEKH of aKaIeMCKHX
OHJIajH CeMHHapa NIpHBIIaue MWJIMOHE Tielajana.
CroTHHE MHJIMOHA HOTpOLIaYa KYyIyjy HPOU3BOJIE
ca ratdopmu 3a e-TproBuHy. Heke mumatdopme
JPYLWITBEHUX MeJIuja Ce€ HCTOBPEMEHO CIIy)Ke
MIIdjapamMa KOpHCHHKa. A CBakako je OWTHO
HarJlaCUTH Ja cy OOMM M Op3uHAa E€KOHOMCKHX
aKTUBHOCTH JIOCTUTIIM HMBOE KOjU HHKAJa paHuje
Hucy BubeHH y Jpyzackoj uctopuju (Huang, Huang,

2018).
MehyTtum, BaXKHO je HarjJacuTH Ja ce OBaj HAUWH
NpUMjeHe  JUTUTAJIHUX  TEXHOJIOTHja KO

CTaHOBHHUIIITBA HC MOXC HO,HpaByMI/IjCBaTI/I 3a CBC
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3eMJbe CBHMjeTa. ToMmMe Yy TpWIOr TOBOPH U
ucrpaxuBame Komuna u Mectuepuja (2018) xoju
Cy YTBpAWIM Ja IOCTOjeé OTPOMHE pa3juKe Y
KOpPHIUTEHY IUTHTAJHUX TEXHOJOTWja IIHPOM
CBHjeTa, KOje Cy YeCTO IIOBEe3aHE Ca CTEIIEHOM
pa3BHjeHOCTH oapeleHe 3eMIibe.

2.1. MoOuiiHa anuinKamnuja

OHe npesicTaBIbajy MPOU3BOM yIOTpeOe MaMETHUX
Tene)OHa, OTHOCHO TPEHI KOjH je HacTao
KOPHILITEHEM MHTEPHETa M Pa3BOjeM TEXHOJIOTH]eE.
CymTuHa KOpUINTEHha aluldKaluja Be3yje ce 3a
OJIaKIIaBa€ CBAKOJHEBHOT JKMBOTA M KOHIIENTA
MAMETHUX TpajoBa, KOJHU JbyIUMa CMamyje
TPOILIECHE BpEMEHA Ha CBAaKOJHEBHE 00aBe3e.
TokoM mocibenme  ACHEHHWjE,  MOIYIapHOCT
aTruTMKaIja je HacTaBWiIa Oa pacte (TPeHYTHO je
JOCTYITHO BUIE Of 2,87 MWINOHA AaIDIMKAaIHja).
Melytum, HMako ce pacT alMKandja MOCTEHEHO
ycropaBa, OHE OCTajy y CpLy CTpareruja
JUTHTATHOT MapKeTHHra, yruuyhu Ha eKoHOMHje
mupom ceujeta (Stocchi u capaanunm, 2022).
Ayrtopu neduHHMIIYy MOOWIHE aljMKalyje Kao
copTBep OM3ajHHpPAH JAa KOPUCTH MOOMIHY
TEXHOJIOTH]y, MOAp)KaBa IMPUKYIUbAke M MPEHOC
nojiataka y KOMeplHujajiHe, BIaJuHE W 3a0aBHE
CBpXE 3a CEKOHOMCKE WM JApyIITBeHE porahaje
(Chinedu, Huisman, Taylor, 2020).

MobunHa amMKanuja OJHOCH C€ Ha BPCTY
pasBujeHor coTBepa 3a MOKpeTamke Ha MOOMITHOM
ypebhajy (mametHOM TenedoOHY) U TpYKaAmE
KOPHCHHUIIMMA yCJIyra CIMYHMX OHHMa Koje cy
JOCTyIIHE Ha pauyHapy. Mehyrtum, moOwuiHa
arIMKaluja nma u HEKe pasnuuure
KapakTepUCTHKE: ONTHMHU30BaHa je 3a MOOWIIHE
ypehaje ca eKpaHOM OCjeTJbUBAM Ha JOMAHD,
00MYHO ce Hyau OecryiaTHO (Mako ce MPeMHjyM
Bep3uje W merora ymorpeba MOTY HAIUIATHTH),
JIOCTYIIHA j€ Ha eJIEKTPOHCKOM TPXHINTY TJje CBU
KOPUCHUIIM MOTY Ja OIMjeHe, KOMEHTapuily u
mpenopyye KopHIITemhe ojpelieHe ammmkanuje
(Liu, Au, Choi, 2014).

Amunkanyje ce pasBHjajy Kako OH mojapkaje
CBAaKOJHEBHE aKTUBHOCTH (IIPUMjepH MOTy OWTH
nperpara pectopasa, npahemwe noralaja), kKako Ou
mo0oJpIIane KOMYHUKaIyjy, MoryhHocTH U
IpyXeme JOK ce ocoba Hama3u y TOKpeTy
(mpumjepu 3a TO jecy pasMjeHa TOpyKa W
JpYLITBEHE Mpexe), 3a 1M000JbIIakbEe HCKYCTBa C
pobHOM MapkoM (TIpuMjep jecy alulMKaluje Koje
Cy pa3BHJIM OpEHJOBH 3a IOJPLIKY KYNOBHHE Ha
MpeXH W  HMHTEPAaKUWjy C MapkKaMa), 3a
nobospiiame MpodecrHoHaTHe MPOJLYKTUBHOCTH
(opraHuszaTopy, amiMKalyje 3a e-NOWITy) WM
HCKYCTBO yuerma (YUTa4Ydl e-KIbUra), a MOHEKaa U
camMo ma OM ce HWCHyHWIO CJI00O0JHO BpHjeMe
(Mobuae wurpe). Ca Tako HIMPOKUM PacIOHOM
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BpcTa W ynorpeba, MOOWJIHE aruIMKaluje MOory
NPYKUTH KOpUCHHUIIIMA MIepCOHAIIM30BaHO
UCKYCTBO, 0€3 BPEMEHCKHX WIN HPOCTOPHUX
rpanuna. (Palumbo, Dominici, Basile, 2014).

Kao mTo je Beh cmomenyto, ,,Apple Store” u
,»Google Play* mjenyjy xao aBa riaBHa ,Mjecta” y
KOjUMa KOPHCHHIH MOTY NpPEy3eTH alUTUKaIlije
Koje Hajuemhe pa3Bujajy Tpehe cTpane. Y ocHOBH,
TO cy muardopMe, ABOCTpaHa TPXKUILITA HA KOjUMa
ce OKyIUba BHUILIE CTpaHa (IporpaMepH aruIvKaluja
Y KOPHCHHIIM aIlTUKalyja KOju Cy Yy OBOM CIIy4ajy
HajHCTAKHYTHUjH) KaKko OU ce oJlaKIana pa3MjeHa.

3. METOAE UCTPAKNBAIbA

UctpaxuBamwe he ykipyuuBaTtd pBa Jujena,
OJTHOCHO KBAaHTHTaTUBHH W KBAJUTATHBHHU [HO.
BaxHo je nHanomenytu na he Behuncku nuo mcror
OWMTH y KBaHTUTATUBHOM OOJIMKY, a TEXHHKa KOja

he Outm KopuIITEHA jecTe TEXHMKA YNUTHHKA. 3a
pasnMKy OJ KBAaHTHTATHBHOT  HCTPaXKHBama,
KBAINTATUBHO HCTPAXWMBamke he OMTH BE3aHO 3a
KOMEPITH]jaTu3alinjy WHOBAIHje, OITHOCHO
NICHXOJIOIIKE MOMEHTE KpajlbMX KOPUCHUKA H
BJIACHWKA PECTOpaHa Koje Huje Moryhe u3MjepuTn
IMyTeM YIOUTHUKA, a TOM NpWIHKoM Owuhe
KOpHIUTEHA TEXHUKA HHTEPB]ya.

MeTtone obpajze Koje Cy KOPHUIITEHE y pamy jecy
aHaJM3a M CHHTE3a, Te MHAYKIHja ¥ ASAyKIHja.
HctpaxuBame je O1no crpoBeeHO Ha TEPUTOPUjU
Bbocue u Xepuerosune.

4. PE3YJITATU UCTPAXKUBAIBA

CIIpOBE/ICHO j¢ HCTPAXKHUBAKE KOj€ j€ YKIbYIHBAIIO
ykynHo 214 wucnuranuka. HakoH cnpoBeneHor
UCTpaKuBamba J00HjeHH Ccy cibenchu momau:

Tabena 1. IIpukaz pe3ynrata UCTpaKUBaAbHA

Hon Dpekeenyuja Ilpoyenam
Mymiku 101 47,2%
Kencku 113 52,8%
Tooune cmapocmu

Ucnop 18 roguna 1 0,5%
18 — 29 roguna 123 57,5%
30 — 39 roguna 35 16,4%
40 — 49 roguna 33 15,4%
50 — 59 roauna 21 9,8%
Ipeko 60 roguna 1 0,5%
Mjeceuna npumarva

Hcmox 500 KM 55 25,7%
500 — 1000 KM 68 31,8%
1000 — 1500 KM 54 25,2%
1500 — 2000 KM 21 9,8%
Ipexo 2000 KM 16 7,5%
a nu nocjehyjeme

yzocmumesncke oojekme?

Jla 108 50,5%
ITonekan 97 45,3%
He 9 4,2%
Konuko uecmo nocjehyjeme

yeocmumesvcke odjekme?

Csaku 1aH 36 16,8%
2 — 4 myta ceIMUYHO 91 42.5%
Jennom ceqMHUIHO 50 23,4%
JemHoM MjeceqHO 29 13,6%
JegHoM roauime 8 3,7%
Ma au 6ucme uewthe

nocjehueanu yzocmumencku

odjexam yKkonuko oucme

umanu eehy coyujanny

oucmanuy, 00HOCHO marsu

KOHmMAaKm ca 0coovem u

ocmanum zocmuma?
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Tl 107

50%

Hucam curypan 82

38,3%

He 25

11,7%

Konuko eam 3nauu
KoMyHUKayuja ca Konooapom
00HOoCHO yewthu Konmaxkm ca
0co0.meM y20cmume Koz
objexma?

Beoma mu 3Haun 32

15%

3Haum, any HAje IpecyaaH 75
¢dakTop

32%

Hewma Hexn noceban yTuimaj Ha
MOj H300p YTOCTUTEIHCKOT 78
objekTa

36,4%

VYomuure My He 3Ha4YH 29

13,6%

a au cmampame oa ou
anaukayuja nomohy koje
Oucme napyuueanu npouszeooe
0e3 Konobdapa yuununa eaw
Oopasax y yzocmumenCKom
o0bjexmy yzo00nujum?

Ha, cMatpam n1a 61 MU U3y3€THO
3HAYUJIO

141

65,9%

Hucam curypan 52

24,3%

He, He 61 Mu 3HaYUIIO 21

9,8%

H3zeop: Aytop

[Ipuje moyerka MCTpaKMBama LWJb je OHMO Ja ce
M3BPLIM [MJbaHA MOJjeja WCIUTAHUKA, OJHOCHO
KOJIMKO KOje CTPYKType ojpeljeHe ApyIITBeHe
rpyne tpeba aHamu3upaTd. [locTHTHYT je UMb 3a
n30alaHCUPaHOM TIOJTHOM CTPYKTYpOM
WUCIHTAaHWKa Thaje je onxHoc m3Mely momoBa
npubxao 50%. OcuM Tora, 1miaH je 6uo na 60%
UCIIUTaHUKA YKJbYUyjy rpyny ox 18 — 29 roxuna,
20% ox 30 - 39 roauna, a octanu 20%. OBaj Tan
je ocTBapeH, Kako Ou (Qokyc OMO Ha MIIaaUMa,
OJIHOCHO OCHOBHOj IMJBHOj TPYIH KOja je Be3aHa
3a OBY HIIE]Y.

IIITo ce Thye momaTaka Koju cy godujeHu Ha Tpehe
NHTake, a OJHOCE CEe Ha MjeceyHa INpHMama,
JOOWjeHH Cy NPWIMYHO OYCKHBAHU pE3YJITAaTH.
CXOOHO IMJBHO] TpPyIH KOja je aHKeTHpaHa
OUYCKMBAHO je Ja OHH WMajy BEhMHCKH MpHUMarba
mo 1500 KM, mro ykasyje ma cy y paHoj ¢a3u
Kapujepe, Te na he y oyayhnocrtu Outu onpehern
pacT y TOM IpaBity.

YTBplheHo je ma WCIUTAHWIM W Jajse mocjehyjy
YTOCTUTEJhCKE O00jeKTe, OMHOCHO na 4ak 95,8%
WCIIUTAHHKA U JIaJbe UJIE Y YTOCTUTEJbCKE 00jeKTe.
OBo yKasyje na ce HHUje M0jaBUO TPEHJ TMajaa
(y3poKkoBaH MaHIEMHjOM KOPOHABUpYcCa) OJyIacka
y YrOCTHTeJbCKe OOjeKTe, Te Ja MIIaiu Jbyau U
Jasbe  BehwHCKM — HOpManmHO — oylaze Yy
YrocTHTEJbCKE 00jeKTe, ITO CBAKaKO MO3MTHBHO
yTHde Ha peanmsanujy ose uueje. CXoIHO TOMeE,
yrBpheno je na gak 82,7% ucnuranuka nocjehyje
YTOCTUTEJhCKE 00jeKTe Makap jeJHOM CEIMHUYHO,
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IITO TOBOPH O KYNTYpH IpymTBa o nocjehusamy
YrOCTHTEJCKUX O0jeKata W YrOCTHUTEJHCKOM
00jeKTy Kao MjecTy IpyXKema/cacTaHaka.

Hakon Tora aHanm3umpaHo je, IyTeM IHTama
HMHTEH3UTeTa (300T TEXHWYKHX pas3jiora HHUje
VKJBY4CHO Yy TPETXOOHY Tabenmy), KOju TO
MoOKazaTeJb ~ HajBUIIE CMETa  KOPHUCHHUIMMa
YrOCTHTEJbCKUX ~O0jeKkara IPUIMKOM IOcjeTe
ucTuMa. YTBphEeHo je 1a cy HOTpoIadyy MPpUIMIHO
UHIU(EPEHTHN IpeMa H3IJIEAY YTrOCTUTEJHCKOT
objexra OJTHOCHO Ta KapakTepUCTUKA
YrOCTHTEJbCKUX OOjekaTa MM He NpelCcTaBba
npetjepaHo OUTHY CTaBKy y o07abupy o0jekTa.
[punmuno wm3Henalhyjyhe je ma cy mamo Mmame
6w MHANGEPEHTHH y OJHOCY IIpeMa BHUCOKUM
LjeHaMa, OJHOCHO Ha3HAYWIM Cy Jla UM 3Hadu
anmu na nujeHe Hehe OuTH mpecymad (akTop mpu
omabupy INTO TpeCcTaBiba HOBY HH(GOpPMAIHjy O

pasMHMIUBAKYy ~ MIIQAWX  JbYyIH, KOjU  CY
BjepOBaTHHj€ CKJIOHMjH Ka MaKCHMH3AIUjU
3aJ0BOJBCTBA Y  OJHOCY Ha  E€KOHOMCKY

pauuoHanHocT. HeypenHu CTOJIOBH, Iyro YeKarmbe
xpaHe u mmha, Hesby0a3HO 0COOJbE y BEIIHKO]
MjepH CMeTajy KpajlhHM KOPHCHUIMIMA U HEIITO je
MTO CUTYPHO W Te€ Kako yThde Ha wu300p
YroCTUTEJBCKOT 00jekTa. OBU MOAANM HAM YKa3yjy
Ha TO Jia KYIIIH JKeJie BUIE, HE CaMO XpaHy WU
nmuhe, HEro KOMIUIETHO HCKYCTBO OopaBKa Yy
YTOCTHTEJHCKOM O00jEeKTy Kako OM Ha e(peKTHBaH
HauMH MaKCUMM3UPAIN CBOje 3a/10BOJbCTBO. CBe
OBO Uie Y IPHJIOT UMIUIEMEHTAIIM)H aluIMKalje 3a
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Hapy4MBame Koja OM HampaBWja jeJHO HOTIIyHO
HOBO HCKYCTBO KOje OM 3ayBHjeK HPOMHjEHUIIO
Meplentuujy OopaBKa y YTOCTHTEIFCKOM 00jeKTYy.
Takole, 3Ha4uajHO je OWJIO HWCHUTATH Aa T OH
Kpajibll KOPHCHHUIM TOCjehnBanyM yrocTUTeIhCKe
objexkre y ciydajy mpuMmjeHe jom Behmx mjepa
COLIMjATHOT JIACTaHIUpama (Mamer KOHTaKTa ca
ocobspeM). YTBpheHo je nma camo 11,7%
UCNIUTaHNKa HEe OW HU HAKOH TOI' MOTe3a
nocjehuBaso oBa Mjecrta, IITO HaM TOBOPH O
3Ha4ajy  HMMIUIEMEHTalWje  alUlMKaluje  Kao
MHCTPYMEHTa 3a CMambHBamke KOHTaKTa ca
0c00JbEM YTOCTUTEIBCKOT 00jeKTa.

Melytum, 6110 je HEONmXoHO Jia ce YTBPIU KaKo
Ha TIOTpOLIaye YTHYE CMambeHe JAPYIITBEHE
WHTEpaKIyje, OJHOCHO Beh yxXomaHM KOHIENT
KOMYHHKAaIlHje ca O0COOJBEM  YrOCTHTEJHCKOT
objexra. OaroBopu KOju Cy HOOMjEHH acoIHpajy
Ha IIpUKa3 HOPMAJHOT paclopena, OIHOCHO
HOKa3yje Ja HUCY 3aCTYIJbCHE eKCTPEeMHE OMLHje,
Jla je W3y3eTHO 3HAYajHO WM Ja HHUje YOIIIITE
3Ha4ajHo. To ykasyje ma moctoju onpeheHu yTuiaj
KOJH je HeKaJ MambH WIM Behu y 3aBHCHOCTH OJ
notpeba U CUTyaldje y K0joj Ce KyIIX y JAaTOM
MOMEHTy Hanase. OBO CHIYpHO IIPEACTaBJba
onpeheHy Bpcty omertajyher ¢akTopa, OTHOCHO
Oapujepe Kojy je MOTpeOHO mpeBa3mhu Kako Ou
KYIIIM IPUXBATHIN jOII BUIIE oJpeljeHH HOBH BUJ
ycmyre. Heomxomno je nma amnmkanuja Oyae IITO
MHTEPAaKTHBHHja Ha HAYMH KaKo OW MOTpOLIa4yd Ha

HajOe300HIjH HaYHH CYTICTHTYHCATH
TpaAuLHOHAIHN Ha4ylH Hapy4YHBamba
ATUTAKAIT] OM.

Hakon oBoOr mwurama YCIHjEAHIO je 3a HHjaHCY
JUPEKTHUjE THTamke, BE3aHO 32 KOPHUILITEHE
aruIMKalje Kao HOBOI Ha4yMHA HapyuuBama, TIje
ce 65,9% Jbyau M3jacHWIO Ja OW KOPHCTUIIO OBaj
BUA CO(PTBEpPCKOT pjerrema. Mehyrum, 3Ha4ajan
nojartax je na ce u 24,3% Jbynu u3jacHWIO J1a HUje
CUT'YpHO IUTO HaM yKasyje 1a OM M OHH MOIJIH
OWTH MOTEHIIMjaJTHO 3aWHTEPECOBAaHH y CIyYajy Aa
UM Ce yKaxke NpWIMKa Ja mpodajy OTHOCHO naa
Oyay paHU HHOBATOPH.

Ha ocHOBy mpeTxXofHUX OJroBOpa MOXeE Ce
3aKJbyYUTH Ja IMOTPOLIaYM KMajy IO3UTHBHO
MHUIUBEHEC O alUIMKalMju 32 HapyuyuBame WU
CIIPEMHH Cy Jia po0ajy 0Baj BUIl HAPYYHBabha Kao
HOBO JUTHUTAIHO pjemermne. CBaKako HEOIXOTHO je
YJIOXHUTH Hallope Kako OM ce amMKanuja IITo
BUILIE YyHAIpHjequia ¥ Kako OM ce aHyiaupao
HeJI0CTaTaK MHTEpaKIMje ca KoHoOapuma.

3AK/bYYAK

Pacnrer nanaemuje KOpOHaBUPYCa, OJHOCHO HECH
3aBplIeTaK, TPEHYTHO HHUje Moryhe mpensuijeru.
Hauun xwuBoTa JbYAM HU y KOM ciydajy Hehe Outu
ucrtu. [lorpede jbyan cy ce 3Ha4ajHO IPOMUjEHHIIE
y OIHOCY Ha TEpHOJ TpHje MOYEeTKA HaHAEeMH]e.
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Hako TO mpexacTtaBiba IMOTEHUHWjasIHE NpobIEMe,
BjElITHje KOMIIaHWje, OJHOCHO  IOjEAMHIIH,
CIIPEMHH Cy Aa Hal)y IO3UTHBHE KapaKTepHUCTHKE
MaHAEeMHje W OJrOBOpe Ha Haje(pMKAaCHUjH HAdUH
Oynyhum m3a30BUMa Ha TPKHUIITY.

Y TeopujckoM nujerry pama oOpahjeHm cy
KOHIICTITH KOjU Cy HajOMTHHjU 3a MaTepHjy Koja je
MpeaMeT HCTpaKuBama. MehyTuM, HEOIXOTHO je
EMITUPHjCKH MOTBPAUTH oapelheHe Te3e u cTaBoBe
Koju cy ommurenpuxBahenn. CxomaHo Tome, OO je
HEOIXOJHO CIPOBECTH HCTPAXKUBamkE Kako Ou ce
YTBPJIUIIO CTBApPHO CTah€ Ha TEPEHY.

VY uctpaxuBamy je ydecTBoBaso 214 ucnMTaHUKa,
KOjU Cy OJroBapald Ha JIEBET IOCTaBJbEHUX
muTama. Y HUCTpakWBamy je yTBpheHo ma dak
82,7% wcnmranmka mocjehyje  yrocturespcke
o0jekTe 6apeM jemHOM ceAMUYHO. McruTaHumu cy
KOHCTATOBAIM JHa mpedepupajy KOHTAaKT ca
0co0JbEM  YTOCTHUTEJhCKHX oOOjekara, amm ce
HUCTOBpeMeHO mHX 65,9% wm3jacHmino na Oum
KOPUCTHJIO OBaj BUA CO(TBEPCKOr pjelicha Kaaa
O ra MPUMHjETHIIN Y YTOCTUTEIHCKOM 00jEKTY.
HaxoH aHanusupama CBUX IOKa3aTeba, MTOYESBIIN
O] TEOPHjCKUX T1a CBE JI0 UCTPAXKHMBAYKOT JHjela,
MOJKEMO 3aKJbYYHTH J1a MOCTOjU 3HAYajaH YTHIIA]
TUTUTATHIX TEXHOJIOTHja Ha ymoTpeOy MOOMITHE
aIUTIKAIHj€ Y YTOCTUTEIECKAM 00jeKTHMA.
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SUMMARY

The Covid-19 pandemic has caused an enormous
crisis and global changes. However, change
should sometimes be seen as an opportunity for
innovation, which can change everyday life. More
precisely, to help stakeholders to adapt to the
current situation, and accordingly to be more
resilient to the crisis.

Digital technologies are one of the solutions for
adapting business to a challenging situation. At
the beginning, the paper presents the theoretical
concepts of the mobile application, as well as ways
to use them. In addition, the paper indicates that
the research is based on application for ordering
without staff of catering facilities.

After that, a qualitative and quantitative research
was conducted in order to determine whether there
is an impact of digital technologies on usage of
mobile application at catering facilities. It is
important to note, 214 respondents participated in
this research. The research found that as many as
82.7% of respondents visit catering facilities at
least once a week. Respondents stated that they
like contact with the staff of catering facilities, but
at the same time 65.9% of them stated that they
will use this type of software solution if they notice
it in a catering facility.

After analyzing all the indicators, starting from the
theoretical to the research part, it can be
concluded that there is a significant impact of
digital technologies on wusage of mobile
application at catering facilities.
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Abstract: For almost two years now, the world has
been facing major economic challenges, precisely
struggling how to adjust the business in a period of
a pandemic. It can be said with great certainty that
there are very few economic entities to which the
pandemic has left no trace or caused visible
consequences on business. However, we can
perceive the crisis as a chance for further
development or an opportunity to show that we
can achieve better results compared to the
competition. One of the ways to improve the usage
of mobile application in catering facilities is the
implementation of digital technologies.
Accordingly, the main goal of this paper is to
determine whether there is an impact of digital
technologies on the usage of mobile application in
catering facilities. The methods used for the
research will be a survey as a method of
quantitative research, and an interview as a
method of qualitative research. The expected
results of the research are to determine whether
there is an impact of the of digital technologies on
the usage of mobile application at catering
facilities.

mobile
digital

Key words:
application,
transformation

marketing,
strategy,

digitalization,
market,

JEL classification: M, O
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1. INTRODUCTION

The digital technology in the world is increasing
on a daily basis of company, in this case catering
establishments must respond to the constant
challenges in this area. It is necessary to mention
that trends and needs change very quickly, and
accordingly it is not possible to be passive in the
market if you want to keep your market
involvement.

The trends of the outflow of labor force to the
more developed countries of Europe have not
bypassed this sector of the economy, on the
contrary, they are becoming more and more
pronounced and visible. One of the solutions are
digital technologies, that is, in this case, the
possibility of partial replacement of staff in
catering establishments. Namely, it is a mobile
application that allows you to order products and
services without physical contact with the staff,
which speeds up the delivery process and enables
more efficient daily operations.

This type of innovation certainly represents an
opportunity for a kind of progress in business and
enabling the spectrum of services that companies
from this sector offer, but it is certainly necessary
to determine how the market would react to this
type of change, i.e. how willing consumers are to
substitute the traditional ordering process in a
catering establishment. Based on this, a study was
conducted, with the aim of determining whether
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there is an impact of digital technologies on the
use of mobile applications in catering facilities.

2. DIGITAL TECHNOLOGIES

In previous decades, companies were not only
faced with internal challenges such as productivity,
reducing costs per product unit and increasing
flexibility, but also with clear and very challenging
technological changes, changing customer
preferences, and different legal issues. This has
lead to a challenging situation in the corporate
context: there is a large number of new
technological opportunities that exist, but people
are not sure how to use and implement them in the
context of products and services (Lerch and
Gotsch, 2015). This area, i.e. this type of
destructive force is one of the most studied by
researchers, because it can never be said with
certainty how a business entity will react to the
introduction of a certain digital technology, i. e.
how it will react to digital transformation.
Businesses can be successful over time if they can
adapt to their environment. It is very important
that all functional units are included in the
transformation project, in order for the business
entity to respond adequately to the mentioned
changes. If there is no cohesion between the
functional units, there is a very high possibility
that the company will not adapt to existing trends
and thus lose a significant part of the market
involvement. The adoption of digital technologies
becomes a unique policy, or goal, and the inability
to accept this challenge could have unfathomable
economic consequences (Gruber, 2017).

In essence, today, digital economic activities
caused by the application of digital technologies
are already an unavoidable part of everyday life,
i.e. they are used for shopping on the Internet,
calling a taxi, booking a hotel room, buying plane
and train tickets, ordering food, participating in
online conferences, as well as for scheduling a
doctor's appointment (Huang, Qiu, Wang, 2021).
For example, some of the academic online
seminars attract millions of viewers. Hundreds of
millions of consumers buy products from e-
commerce platforms. Some social media platforms
serve billions of users simultaneously. It is
certainly important to emphasize that the volume
and speed of economic activities have reached
levels which have never been seen before in
human history (Huang, Huang, 2018).

However, it is important to emphasize that this
way of applying digital technologies to the
population cannot be assumed for all countries of
the world. This is supported by the research of
Komin and Mestieri (2018), who determined that
there are huge differences in the use of digital
technologies around the world, which are often
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related to the level of development of a certain
country.

2.1. Mobile application

They are a product of the use of smartphones, that
is, a trend that arose from the use of the Internet
and the development of technology. The essence of
using applications is related to facilitating
everyday life and the concept of smart cities,
which reduces people's time spent on daily tasks.

Over the last decade, the popularity of apps has
continued to grow (more than 2.87 million apps
are currently available), but although the growth of
apps is gradually slowing down, they remain at the
heart of digital marketing strategies, influencing
economies around the world (Stocchi et al., 2022 ).

The authors define mobile applications as software
designed to use mobile technology, support the
collection and transmission of data for
commercial, government and entertainment
purposes for economic and social events (Chinedu,
Huisman, Taylor, 2020).

A mobile application refers to a type of software
developed to run on a mobile device (smartphone)
and provide users with services similar to those
available on a computer. However, the mobile
application also has some different features: it is
optimized for mobile devices with a touch screen,
it is usually offered for free (although premium
versions and its use may be charged), it is available
on an electronic market where all users can rate,
comment and recommend using a specific
application (Liu, Au, Choi, 2014).

Applications are developed to support everyday
activities (examples can be restaurant searches,
event tracking), to improve communication,
opportunities and socializing while a person is on
the move (examples are messaging and social
networks), to improve the shopping experience
brand (examples are apps developed by brands to
support online shopping and interact with brands),
to improve professional productivity (organizers,
e-mail applications) or learning experience (e-book
readers), and sometimes just to fill free time
(mobile games). With such a wide range of types
and uses, mobile applications have the potential to
provide users with a personalized experience,
without time or space boundaries. (Palumbo,
Dominici, Basile, 2014).

As mentioned above, the Apple Store and Google
Play act as the two main "places” where users can
download applications most often developed by
third parties. Basically, they are platforms, two-
sided marketplaces where multiple parties (app
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developers and app users being the most prominent
in this case) come together to facilitate exchanges

3. RESEARCH METHODS

The research will include two parts, i.e.
quantitative and qualitative part. It is important to
note that the majority of it will be in quantitative
form, and the technique that will be used is the
questionnaire technique. Unlike the quantitative
research, the qualitative research will be related to
the commercialization of the innovation, that is,
the psychological moments of the end users and
restaurant owners that cannot be measured through

questionnaires, and on this occasion the interview
technique will be used. The processing methods
that has been used in the work are analysis and
synthesis, as well as induction and deduction.

The research was conducted on the territory of
Bosnia and Herzegovina.

4. RESEARCH RESULTS

This reasearch has been carried out and it

includes 214 respondents in total. After the
conducted research, the following data were
obtained:

Table 1. Results of research

Gender Frequency Percentage
Male 101 47,2%
Female 113 52,8%
Age

Under 18 1 0,5%
18 - 29 123 57,5%
30-39 35 16,4%
40 - 49 33 15,4%
50 —59 21 9,8%
Over 60 1 0,5%
Monthly income

Under 500 BAM 55 25,7%
500 — 1000 BAM 68 31,8%
1000 - 1500 BAM 54 25,2%
1500 - 2000 BAM 21 9,8%
Over 2000 BAM 16 7,5%
Do you visit catering facilities?

Yes 108 50,5%
Sometimes 97 45,3%
No 9 4,2%
How often you visit catering facilities?

Everyday 36 16,8%
2 — 4 times a week 91 42,5%
Once per week 50 23,4%
Once per month 29 13,6%
Once a year 8 3,7%
Would you rather visit the restaurants

more often if they had a greater social

distance, that is, less contact with the staff

and other guests?

Yes 107 50%
Not sure 82 38,3%
No 25 11,7%
How important is communication with

the waiter, or more frequent contact with

the restaurant staff?

It means me a lot 32 15%
It means, but it is not a decisive factor 75 32%
It has no particular influence on my choice 78 36.4%
of restaurant
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It means nothing to me 29 | 13,6%
Do you think that an application to order

products without a waiter would make

your stay in a restaurant more pleasant?

Yes, | think it would mean a lot to me 141 65,9%
Not sure 52 24,3%
No, it wouldn't mean to me 21 9,8%

Source: Author

Before starting the research, the goal was to
perform a targeted division of respondents, that is,
how many of the structures of a certain social
group should be analyzed. The goal of a balanced
gender structure of respondents was achieved,
where the ratio between the sexes is approximately
50%. Besides that, the plan was that 60% of
respondents included the group of 18-29 years,
20% from 30-39 years, and the other 20%. This
plan was realized, so that the focus would be on
young people, that is, the basic target group that is
related to this idea.

As for the data obtained for the third question,
which refer to monthly income, the expected
results were obtained. According to the target
group that was surveyed, it is expected that most
of them have an income of up to 1500 KM, which
indicates that they are in the early stages of their
careers, and that there will be some growth in that
direction in the future.

It was established that respondents still visit
catering establishments, that is, that even 95.8% of
respondents still go to catering establishments.
This indicates that there has not been a downward
trend (caused by the "Covid-19" pandemic) of
going to catering establishments, and that young
people still mostly go to catering establishments
normally, which certainly has a positive effect on
the realization of this idea. Accordingly, it was
determined that as many as 82.7% of the
respondents visit catering establishments at least
once a week, which speaks of the culture of the
society about visiting catering establishments and
the catering establishment as a place for
socializing/meetings.

After that, it was analyzed, through the question of
intensity (not included in the previous table due to
technical reasons), which indicator bothers the
users of catering facilities the most when visiting
them. It was established that consumers are quite
indifferent to the appearance of a catering
facilities, that is, this characteristic of catering
facilities is not an overly important item for them
in choosing an establishment. It is quite surprising
that they were a little less indifferent towards high
prices, i.e. they indicated that it means to them, but
that prices will not be a decisive factor when
choosing, which represents new information about
the thinking of young people, who are more likely
to be more inclined towards maximizing
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satisfaction in relation to economic rationality.
Untidy tables, long waits for food and drinks,
unfriendly staff greatly bother the end users and is
something that certainly has a big influence on the
choice of a restaurant. These data indicate to us
that customers want more, that is, not only food or
drinks, but the complete experience of staying in a
catering facility in order to effectively maximize
their satisfaction. All this is in favor of the
implementation of an ordering application that
would create a completely new experience that
would forever change the perception of being in a
restaurant. Also, it was important to examine
whether the end users would visit catering facility
in case of application of even greater social
distancing measures (less contact with staff). It
was determined that only 11.7% of the respondents
would not visit these places even after that move,
which tells us about the importance of
implementing the application as an instrument for
reducing contact with the catering staff. However,
it was necessary to determine how consumers are
affected by the reduction of social interaction, i.e.
the already  well-established concept of
communication with the staff of the catering
facility The answers that were received are
associated with the display of a normal schedule, i.
e. it shows that extreme options are not
represented, that it is extremely significant or that
it is not significant at all. This indicates that there
is a certain influence that is sometimes smaller or
larger, depending on the needs and the situation in
which the customers are at that moment. This
certainly represents a specified type of disruptive
factor or barrier that needs to be overcome in order
for customers to accept even more a certain new
type of service. It is necessary for the application
to be as interactive as possible in order for
consumers to replace the traditional way of
ordering with the application in the most painless
way. This question was followed by direct
questions regarding the use of applications as a
new way of guidance, where 65.9% of people
declared that they would use software. However,
the significant data is that 24.3% of people
declared that they are not sure, which indicates that
they could also be potentially interested in the
event that they have the opportunity to try, i.e. to
be early innovators. Based on the previous
answers, it can be concluded that consumers have
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a positive opinion about the ordering application
and are ready to try this type of ordering as a new
digital solution. It is certainly necessary to make
efforts to improve the application as much as
possible and to cancel the lack of interaction with
the waiters.

CONCLUSION

The outcome of the "Covid-19" pandemic, i.e. its
end, cannot be predicted at the moment. People's
way of life will never be the same. People's needs
have changed significantly compared to the period
before the start of the pandemic. Although this
presents potential problems, more skilled
companies or individuals are ready to find the
positive features of the pandemic and respond in
the most efficient way to future challenges on the
market. In the theoretical part of the work, the
concepts that are most important for the subject
matter of the research are discussed. However, it is
necessary to empirically confirm certain theses and
positions that are  generally  accepted.
Consequently, it was necessary to conduct research
in order to determine the actual situation on the
ground. Research included 214 respondets which
corresponded nine questions. The survey found
that as many as 82.7% of respondents visit
restaurants at least once a week. The respondents
stated that they prefer contact with the staff of
catering establishments, but at the same time
65.9% of them declared that they would use this
type of software solution if they noticed it in a
catering facilities. After analyzing all the
indicators, starting from the theoretical to the
research part, we can conclude that there is a
significant influence of digital technologies on the
use of mobile applications in hospitality facilities.
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SUMMARY

The Covid-19 pandemic has caused an enormous
crisis and global changes. However, change
should sometimes be seen as an opportunity for
innovation, which can change everyday life. More
precisely, to help stakeholders to adapt to the
current situation, and accordingly to be more
resilient to the crisis. Digital technologies are one
of the solutions for adapting business to a
challenging situation. At the beginning, the paper
presents the theoretical concepts of the mobile
application, as well as ways to use them. In
addition, the paper indicates that the research is
based on application for ordering without staff of
catering facilities. After that, a qualitative and
quantitative research was conducted in order to
determine whether there is an impact of digital
technologies on usage of mobile application at
catering facilities. It is important to note, 214
respondents participated in this research. The
research found that as many as 82.7% of
respondents visit catering facilities at least once a
week. Respondents stated that they like contact
with the staff of catering facilities, but at the same
time 65.9% of them stated that they will use this
type of software solution if they notice it in a
catering facility. After analyzing all the indicators,
starting from the theoretical to the research part, it
can be concluded that there is a significant impact
of digital technologies on usage of mobile
application at catering facilities.
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Ancmpakm: Hnoexc nosucmuukux nep@opmancu
(JI[IA) npeocmasma eadcan noxazamesn Cmarba
Jlo2ucCmuKe U FeHe pPA3GUjeHOCmuU Y OpaIcaéamd.
Hnoexc nosucmuyxux nepghopmancu je oupexmHo
6e3aH 3a HUGO PA36UjeHOCmU NPUGPEOHO2 CUCmeMd
u Kao makas Oaje adekgamwuy HNOON02Y 3d
YHanpeherbe — eKOHOMUje, KpO3 JOSUCTHUKY U
mpeosuny. Llun 0602 pada je ymephusarve
ymuyaja anaiuze ocjemmugoCmu Ha 8peoH08AIbe
u paneupawe JIIIH y semmwama bankana, npema
usgjewumajy Csjemcke banxe. Ananuza
ocjemmugocmu nOOpazymujeea npomjeny 3Hauaja
wiecm Kpumepujyma Ha OCHOBY KOjux ce 6puiu
paneuparwe JIIIU. [Ipemxoono je npumjernen
MoOen suuiekpumepujymcroe oonyyugarna (BKO),
koju ce cacmoju 00 CRITIC u MARCOS memooa
3a odpehusarwe panea JIIIH Opocasa Banxana.
Cumynupane cy medicune xpumepujyma xkpo3 36
cyenapuja, npu yemy ce medCuHe NOCMAMPAHO2
Kpumepujyma mujersajy y onceey 15% - 90 %.
Kpajrwu pesynmamu nokaszyjy 0a epujednocmu
Kpumepujyma uepajy eeoma Oumuy ynozy 'y
paneupary opocasa bankana, kada je y numarey
UHOEKC N0UCUYKUX NePPHOpMAHCU.

Kuoyune  pujeuu: Hnoexc JOCUCTNUYKUX
nepgopmancu, ananusa ocjemmusocmu,
paneupare, BKO moden, mesicuna kpumepujyma,
Csjemcka banka.

JEL knacuguxayuja: C6, EO
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1. YBOJ

Wunexc noructuukux nepdopMaHCH pa3BHjeH je
on ctpaHe CBjeTcke OaHKe Kako OW Ce M3BPIIHIO
paHrupame  JIOTHCTHYKHX — meppopMaHcH  Ha
cBjerckoM HuBOY. [pyrum pujeunma JIIIU ce
MOXe JAedHMHHCATH Kao HHAEKC KBaluTeTa
JOTUCTUKE KOjH y 003Up y3UMa IIECT Pa3InduTHX
(axropa.

[ws paHrmpama apkaBa Ha OCHOBY HHAEKCA
JOTHCTUYKHUX TepPOpPMaHCH jecTe YTBphUBambe
CTama, Te MoryhHOCT uaeHTH(UKALIH]S
Pa3IMUUTHX U3a30Ba U HUXOBO MPEBA3UIIAKEHE Y
00J1aCTH JIOTUCTUKE U TPTOBHHE.

JIIIA ce cacToju O ceTa KBAJUTATUBHUX U
KBaHTHTATUBHUX Mjepa KOjJH UTPajy KIbyUHY yJIOTY
y M3paad JIOTHCTHYKOI NpOQHIa CBHX 3eMalba.
JIIIN mjepu nepdopmaHce y JTaHIy CHaOIujeBamba
y OKBHPY jeIlHE 3eMJbe, T€ Hy/AU JIBHje Pa3IHIuTe
nepcriekTuse Tj. MehyHapoxnu n romahu JIITHN.

Cejercka ©0aHKa KOPHCTH WIECT  KJbYYHHX
JUMEH3Mja Kako Ou ce ozapemwie nepdopmance
3eMajba U Kako O ToKaszajia YKynaH JIOTHCTHYKU
yunHaK:  e(uKacHOCT  Tpomeca  IapHmbEHa,
KBaJIUTET uHppacrpykrype, mehyHnapoaue
mommibke - Jakoha ypehuBama NOMIMIBKH 10
KOHKYPEHTHHUM LMjeHamMa, KOMIIETEHTHOCT |
KBAIUTET JIOTUCTUYKHX  YCIyra, CIIOCOOHOCT
npahema MONIMJBKM M HCIOPYKa IOIIMJBKH Yy
OKBHPY IUIAHHPAHOT WJIM OYEKHBAaHOI pOKa
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(mpaBoBpemeHocT). [IpBO paHTHpame U3BPILCHO je
on crpane Cejercke Oanke 2007. roauHe, ApYro
2010. roguue, ga OM onm Taja mIa HagaJbe, MCTO
OWJIO BPIIICHO CBAaKe JBHj€ TOIIHE.

OBaj  wW3BjemiTaj  TpencTaBlba  JIParolljeHe
nHpOpManmje, C OO3UPOM Ma je JIOTUCTHKA
Mpero3HaTa IMHPOM CBHjeTa Kao IOTEHIIHjaHH
IPOCTOp 3a Pa3BOj KOMIUIETHE TpHBpene H
CKOHOMM]E jeHE JPIKaBe.

umb oBor paja jecTe yTBpPAMTH YTHLA] IPOMjeHE
3Havaja (akTopa Ha OCHOBY KOJUX C€ BpIIH
panrupame JIIIM Ha koHauHe pe3syinrare. Kao
npuMjep, pa3MaTpaHo je YKYyIHO JeceT 3eMalba,
OTHOCHO  KOMIUIETHO  mojpydyje  banxkana.

Kopak 1: ®opmupame noueTe MaTpuLe

oo X e Xy
X = Xa Xy oo X
j
Xt Xn2 = X

[pumujemen je narerpucanun BKO mopen (Ulutas
n Karakdy, 2019; Isik u ap. 2020), xoju 3ajeaHo ca
HOEA mogemom (Marti m gp. 2017; Melo u mp.
2020) mpencraBiba decTe TEXHUKE BPEIHOBAIbA
JIIN.

2. IPUMMJEBLEHE METOJE
2.1. Criteria Importance Through Intercriteria

Correlation - CRITIC merona

CRITIC wmetona ce cactoju on cibenehux kopaka
(Diakoulaki u ap. 1995 ctp. 764-765; Mutposuh-
Cumuh u np. 2020, ctp. 5-6):

Mi=12,....m; j=12,..,n

M

raje (Xij) mpeacTaBba KapaKTePUCTUKE | aNTePHATHBE Y ONHOCY HA j KPUTEPUjYM.

Kopak 2: HopMmanu3zaiija moueTHe MaTpHIIE y 3aBUCHOCTH OJ1 THIIA KPUTEPH]jyMa.:

X; — min x;
r.

, =——————— ako jeB— max
max x; —min x;
I |

X; —Max x;
r=—————— ako jeC —min
min x; —max X;

1 I

@

®)

Kopak 3. OnpehuBame cumeTpryHe MaTpuIle JIMHEApHe Kopenaryje

Ny Xy —2 %2 Y,
JnEX —(2x ) Ny —(y,)

=

4)

Kopak 4. IIpopauyH cranmapjse AeBujanmje (6) u mpopauyH cyme matpuiie 1-rij.

®)

raje N mpejcTaBiba YKymmaH Opoj mojaraka y y30pKy, X je cpeliiba BPHjeIHOCT MOoaTaka y

Y30pKY.

i(1_rii)

j=1

(6)

Kopak 5. OapehuBame konuanHe HHGOpMAIFja y 0OJTHOCY Ha CBAKU KPUTEPHjyM:

Cj = O'Zn:l— T
=

Kopax 6. [IpopauyH TexxnHa KpUTepHjyma:

Wi: n :
2.C

=t
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2.2. Measurement Alternatives and Ranking
according to Compromise Solution —
MARCOS meToaa

Y oB0j cexnmju nprkasaH je anmropuram MARCOS
MeToZie Koja ce Oasupa Ha nedUHHCAY OITHOCA
n3Mel)y anTepHaTBa U peepeHTHUX BPHjCTHOCTH
(MmeamHUX W aHTHHICATHUX alTepHaTHBa). Ha
OocHOBY geduHmcaHnmx omHOoca oxapehyjy ce
(yHKIMje KOPHCHOCTH aJITepHATHBA M BPIIH CE
KOMITPOMHCHO paHTHpame y OJJHOCY Ha WaeaHa U
aHTHHJICaTHa pjemema. l[IpedepeHnuje ommyka

neduHuIy ce Ha OCHOBY ()YHKIMja KOPHCHOCTH.
@dyHKIMje KOPUCHOCTH TIPEJCTaBJbajy IO3ULH]Y
anNTepHaTHBE Yy ONHOCY Ha  HICATHO H
AHTHUZCATHO pjelIehe.

HajOospa anTepHaTuBa je OHa Koja je HajOmmxa
WIeaTHO) W HWCTOBPEMEHO HajyJasbeHHja Of
agTuugeanse pedepentHe Tauke. MARCOS
MeToJa peaimsyje ce Kpo3 cibenehe Kopake
(Cresuh u gp. 2020 crp. 4-5; Bouraima u np.
2021, crp. 23-25; CreBuh n bpkosuh, 2020, crp.
3-5):

Kopax 1: ®opmupama nodetHe MaTpuIle OAIyYHBama. BUIIEKPUTEPHjYMCKH MOJEIH
NoJipa3yMujeBajy Ae(pUHNCAE CKyIla KpUTEPHjyMa 1 aJITepHATHBA.

Kopak 2: ®opmupame NpoLmIMpEeHE MOYETHE MaTpHule. Y OBOM KOpaKy BpLIH Ce
MPOIIMPEHE OYETHE MaTpHile Kpo3 AeduHucamwe uneanHor (Al) u antuuneantor (AAI)

pjemiema .
C, C, .. C,
AAl Xaa1 Xaa2 - Xaan
A X1 X e X
X = Ao | X1 Xp e X
An Xml X22 an
Al Xail Xai2 Xain i

)

AnTHnneanto pjememne (AAl) mpencraBiba HajIONIN]y aNTePHATHBY JOK UACATHO
pjetiese (Al) peacTaBsba aITEPHATURY ca HAjOOJHOM KapaKTEPUCTUKOM. Y 3aBHCHOCTH
ox npupoae kputepujyma AAIl n Al nedunumry ce npumjeHom:

AAl =minx;j if jeB and maxxjj
J J

Al = max x;;

if jeB and minx;;
J J

if jeC

if jeC

(10)

(1)

raje B npexacrasiba Genedur rpymy kpurepujyma, 10k C rpeacraBiba TPOIIKOBHY IPYITY

KpUTEPHjyMa.

Kopak 3: Hopmamm3armja npommpene modetHe matpute (X). EnemenTe Hopmanmu3oBaHe

marpue N = [nij:lmxn JI0OHMjaMo TIPHM]jECHOM:

n =2 if jeC
X::
ai

(12)

(13)

Tje eNEMEHTH X;; U X,; TIPSICTaBibajy elleMeHTe MaTpuie X.
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Kopak 4: OapehuBame otexane marpume V = [vij Jm . Otexana matpuna V nobuja ce
X

MHOXXEHheM HopMaii3oBaHe N ca TeKMHCKUM KoeHUIjeHTHMa KpUTeprjyma w; .
Vij =Njj X Wj

(14)
Kopax 5: Ilpopauyn crenena xopucHoctu anrepHaruBa Ki. Ilpumjenom mspasa (15) u

(16) mpopadyHaBajy ce CTEIeHH KOPHUCHOCTH AJITEPHATHBE Y OAHOCY AHTHHIICATHO H
HICaTHO pjelieHe.

_ S;
Ki = —
Saai (15)
ai (16)
raje S; (i=1,2,..,m) npeicTaBiba CyMy eleMeHaTa oTexXaHe MaTpule V.
n
Si = Zvij 1)

i=1

Kopax 6: OnpehuBame ¢pyHkuuje kopucHocTr antepaatua f(K;). @yHkIMja KOPHCHOCTH
npencTaBsba KOMIPOMHC MOCMATPaHe alTepPHATUBE Y OJHOCY Ha U/ICATHO ¥ aHTHUACAITHO
pjenreme. OyHKIMja KOPUCHOCTH AJITEPHATUBA AC(HHHMIIIE Ce IPUMjEHOM H3pas3a:

K+ K .
fk)= - (k) 1-1(K )’

k) f(k)

raje f (Ki’) npecTaBiba (QYHKIM]Y KOPHCHOCTH Y OJHOCY Ha aHTHHUJCAITHO pjelieHe,

(18)
1+

JIOK f(Ki*) npe/cTaB/ba (QYHKIHjy KOPUCHOCTH y OJHOCY Ha HACATHO pjeIIChe.

@dyHKIMje KOPUCHOCTH Yy OJHOCY Ha HJEallHO M aHTHUHJEAHO pjememe onpelyjy ce

MIPUM]jECHOM H3pasa.

NS
i ravs
+ Ki7
f(k)= K K-

Kopak 7: Panrupame antepHaTuBa.

3. BpeanoBame JIIIN npumenom BKO monena

Y oBoM aumjeny pana mpukaszaHo je mnopeheme
pesyJsiTara MHAEKCa JOTHCTHYKUX NephopMaHCH 3a
3emube bankana o 2007. no 2018. rogune: I'puka,
AnbGanmja,  bByrapcka,  CpOuja,  XpBaTcka,
Cnosennja, llpna Topa, Pymynuja, BocHa wu
XepuerosuHa u CjeBepHa Makenonuja. Taxobe,
npukazaH je ocBpt Ha BJII (6pyro momahm
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(19)

(20)

IIPOM3BO/) T10 TJIaBM CTAHOBHHKA 3eMaJba baskana,
y IWby yTBphUBama Kopenamuje ca paHroBuMma
npeMa HMHAEKCY JIOTHCTHYKUX Iep(OpMaHCH.
PasBujenoct 3emibe ce Mjepu Opyro pomahum
MIPOU3BOJIOM IO CTaHOBHHUKY, raje ce B/IIT mujemn
Opojem craHoBHMKAa. Ha commm 1. mpukasaH je
BJIl no rnaBu craHoBHHMKA 3eMasba bajkaHa 3a
2020. roguHy y mojapuma.
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Camka 1. Bpyro nomahu npousBo o craHOBHUKY 3eMasba bankana 3a 2020. roguny

30000

20000
12896

7677

10000 5917 6080

, HH

25517

17623
14134

10079
7721

5246
1 I

E Cjepepna Maxkenonuja B BocHa u Xepueroenda O PymyHija

Ellpna I'opa B CnoeeHuja
B Cpbuja B Eyrapcka
BT puka

O Xpearcra

B Andannja

H3eop: GDP per capita (current US$) | Data (worldbank.org)

Panr 3emapa mo B/AI1-y mo riiaBu CTaHOBHHKA je
ciwenehn:  CrnoBenmja, ['puxa,  XpBaTcka,
Pymynwnja, Byrapcka, Llpra 'opa, Cp6uja, bocra u
XepuerosuHa, CjeBepHa Makenonuja n AnbaHuja.
Ha ocHOBY 0oBOTra MOXXEMO YBHUJjETH /1a Cy 3€MJbE
bankana koje ce Hamaze y EBporckoj yHuju
E€KOHOMCKH pa3BHjeHHje, IITO MOXE YTHIATH Ha
panr JIIIN.

Ha cnumm 2. mpukaszan je JIIIM panr 3emasba
bankana om 2007-2018. romune. Hajoosbe
panrupana 3eMJbe no BJIII Ha bankany no riasu
cTraHoBHHKa Owna je CroBeHHja, Koja je mpema
JIIIN 2007. rogure octBapmia 3,14 (panr 37), a
2018. rogure 3,31 (panr 35), mrTo je moOosbIIAkE
on 5,41%. 3emipa ca HajmMamuMm B/II1 mo riaBm
cTaHOBHHKa Omima je AmnbaHuja koja je 2007.
roguae Ha JIIIU octBapuna 2,08 (panr 139), a 'y
2018. rogunu 2,66 (panr 88) To je moboJsblIame 3a

27,88 %. I'puka je moxuBjena cmameme o 4,76%,
To ject 2007. ronuHe ocTBapmia je 3,36 (panr 29),
a 2018. rommae 3,2 (pamr 42). CjeBepHa
Maxkenonuja je mnoxwuBjena Hampemak na JITIA
mucta 3a 11,11%, jep je 2007. ronuHe ocTBapmia
2,43 (panr 93), a y 2018. rogunu 2,7 (panr 81).
Cse ocrane 3emibe bankana ocTBapuie cy
Hanpenak Ha JIIIU nuctu ox 2007-2018. roguse,
XpBarcka 3a 14,39%, bocua u Xeprerosusa 3a
14,23%, Cpbuja 3a 24,45%, llpua Iopa 3a
20,61%, Pymynuja 3a 7,22% u Byrapcka 5,57%.
Ha ocHoBY oBOra MoXxe BHIjeTH /a Cy 3eMJbE KOje
cy umane Behu B/II1 mo rmaBu cTaHOBHUKA MIMaJe
Mmawu Hanpenak Ha JIIIM nuctu y ogHocy Ha
3emibe ca MabuM B/II1. To ce moceOHO oapasmiio
Ha CpOujy, Lpay Topy um AnbaHmjy, Koje cy
nMare 3HadajHu Hampenmak Ha JIIIWM mumctm y
onHocy Ha Cnoenujy u I'puky, ca n3y3eTkom 3a
XpBarcky.

Cauxka 2. Mehynapoaau JIITU 3a 3emibe bankana o 2007-2018. roaune
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Y HacTtaBKy paja NpUKa3aHH Cy pe3yiTaTH
npuMmujemeHor uHTerpucanor BKO  mopena.
Hajmpuje cy mpopadyHaTe TeXHHE KPHTEPHjyMa
npuMjeHoM ob6jextuBHe CRITIC mertone, na 6u ce
parrosu yrBpaumm xkopucrehn MARCOS metony.
Kopumiheno je 6 xpurepmjyma: Ilapmna (K1),
uadpactpykrypa (K2), mehyHapomuu TpaHCHOpT
(K3), mormctuuxe ycayre (K4), mpaheme pobe

(K5) 1 ncriopyka nommspKi y OKBUpPY IJIAHUPAHOT
win o4ekuBaHor poka (K6) Ha ocHOBY Kojux ce
nedurunmre JIIIN. CBu KpUTEepHjyMu cy KOPHUCHOT
tuna (OeHegutHN) W Tpeba WX MaKCHMHU3UPATH.
AnTepHaTuBe Cy 3eMJbe bankaHa, Ha OCHOBY
mBjemrTaja CsjeTrcke Oanmke 3a 2018. romgmHy
(Tabena 1).

Tabena 1. [ToyetHa MaTpuia ouTydrBamba

I'pu. | 2,84 | 3,17 | 3,3 | 3,06 | 3,18 | 3,66 | CmoB. | 3,42 | 3,26 | 3,19 | 3,05 | 3,27 | 3,7
Ano. | 235|229 | 282 |25 | 267 | 32 | I.LT. | 256 | 257 | 268 | 2,72 | 258 | 3,33
byr. | 294 | 2,76 | 3,23 | 2,88 | 3,02 | 3,31 | Pym. | 258 | 2,91 | 3,18 | 3,07 | 3,26 | 3,68
Cpo. | 26 | 26 | 297 | 27 [ 2,79 | 333 | buX | 263|242 |284 | 28 | 289|321
Xps. [ 298 | 3,01 | 293 | 3,1 | 3,01 | 359 | CMk. | 2,45 | 2,47 | 284 | 2,74 | 2,64 | 3,03

W3Bop: Ananuza ayropa

Hakon npumjerne CRITIC merone nobujene cy
cipenehe Bpujenaoctu kpurepujyma: w;=0,119;
w,=0,166; w,=0,185; w,=0,156; ws=0,168;

We=0,207. lasbe, MPUMUjCHCH j€ allrTOpUTaM
MARCOS metone 9uju cy pe3yaTaTd IpuKazaHu
y Tabemnm 2.

Tao6ena 2. Pesynratu npumjeare MARCOS mertone

(K7} | (KT} | f(K,) | Panr (KT} | (KT) | K} | Pamr
Ipu. 1,217 | 0,953 | 0,709 2 Cros. | 1,264 | 0,989 | 0,736 1
An6. 1,030 | 0,806 | 0,600 | 10 II.T. | 1,050 | 0,822 | 0,612 8
Byr. 1,172 | 0,917 | 0,683 5 Pym. | 1,190 | 0,931 | 0,693 3
Cp6. 1,092 | 0,855 | 0,636 6 buX | 1,087 | 0,851 | 0,633 7
Xps- | g 181 | 0925 | 0688 | 4 | M= 04 0814|0600 g
W3Bop: Ananuza aytopa
Hajoosse panrupana 3emspa je CrioBeHuja, a W
HajJIolMje paHrupasa je Anbanuja. Whp = (1-W,) (1-W,) (21)
n
4. AHa/IM32 0CjeT/bMBOCTH Pe3yJITaTa Ha Y cuenapujuma  Ci-Cg  mpomujemeH e

NpoMjeHe 3HAYAja KpUTEpHjyMa

Jlajbe, HEOMXOJHO je  W3BPIIMTH  aAHAIU3Y
OCjeTJbUBOCTH, OJIHOCHO YIIOPEAUTH pe3yJraTe
KaJa ce TIPOMHjeHe TEeKHHE KpUTEpHjyMa.
AHanuza ocjeTsbuBOCTH ce paau 30or Behe
CUT'YPHOCTH MPpUINKOM I/IMHHCMCHTaHI/Ije y
pEasHOM CEeKTOpY.

Y oBOM Jujeny  aHamM3e  OCjCTJHUBOCTH,
aHaIM3UpaH je  YTHIA] TPOMjeHe  CBHX
KpuTeprjymMa. Mujemane cy TeXKUHE KpUTepHjyma
y pacniony of 15-90% noveBm of1 Haj3HaYajHUjer
KpHUTEpHjyMa.

3a 3emsbe banmkana 3Hagaj kpurepujyma je Ka,
3atmm  kputepujymu Ky, Ks Ky Ks, K.
IIprmjenom m3pasa (21) (Epuer u ap. 2019, ctp.
22) dhopmupano je ykynHo 36 crieHapwuja.
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Haj3HauajHuju Kputepujym Ks, kpurepujym Kj y

cueHapujuma  C;-Cyp,  kputepujym7  Kg  y
cueHapujuma  Cy3-Cig, kputepujym7 Ky y
cueHapujuma  Cy9-Cyy, kputepmjym Ks vy
cueHapujuma Cys-C3p u  kxpurepujym7 K, 'y
cueHapujuma C3-Cze. Wnf§ mpencraBiba HOBY
BpHjemHOCT Kkpurepujyma, Wna mpexacraBiba
yMameHy BpHjEIHOCT Kpurepujyma, Wp je

M3BOpHA BPHUjETHOCT IIOCMATPaHOT KPUTEpHjyMa U
Wn pezncraBiba W3BOpHY BPHjEIHOCT KPUTEPHjyMa,
YHja je BPUjeAHOCT yMambeHA.

CBe cumynupaHe BpHjeTHOCTH KpUTEpHjyMa Kpo3
HOBOopMUpaHUX 36 clieHapHja IPeCTaBbEHE Cy
y Tabenu 3, a Ha ciaWIM 3. pe3yATaTH aHAIH3e
0CjeTJBUBOCTH.
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Tabena 3. CumynupaHe BpUjeIHOCTH KpUTEPHjyMa Kpo3 HoBoopMupanux 36 creHapuja

Wy W W3 Wy Wg Wg W, W W3 W,y Wsg Weg
S; 1021]012 018 | 0.16 | 0.15 | 0.18 | Sy | 0.21 | 0.12 | 0.22 | 0.13 | 0.15 | 0.17
S; 1022 1013 015|017 | 0.15 | 0.18 | Sy | 0.21 | 0.12 | 0.23 | 0.11 | 0.15 | 0.18
S; 1023]013 012|017 | 016 | 019 | S, [022 (012024 0.08 | 015 ]0.18
S, 10241013 )0.09 | 018 | 017 | 0.20 | S5, | 0.22 | 0.13 | 0.24 | 0.06 | 0.16 | 0.19
Ss 1 0.24 1014 | 0.05 019 | 0.17 | 0.20 | S,3 | 0.23 | 0.13 | 0.25 | 0.04 | 0.16 | 0.19
Sg | 0.25]0.14 1 0.02 019 | 018 | 0.21 | Sy, | 0.24 | 0.13 | 0.25 | 0.02 | 0.16 | 0.20
S; 10171012 1023 | 016 | 0.15 | 0.18 | Sps | 0.21 | 0.12 | 0.22 | 0.16 | 0.12 | 0.17
Sg [ 0141012023 | 017 | 015 ]0.18 | S | 021 | 0.12 | 0.23 | 0.16 | 0.10 | 0.18
Sg [ 0.11]013 024|017 | 016 | 0.19 | S; 022 | 012 | 023 | 0.17 | 0.08 | 0.18
S0 [ 0.08 | 0.13 | 0.25 | 0.18 | 0.16 | 0.20 | Sps | 0.22 | 0.13 | 0.24 | 0.17 | 0.06 | 0.19
S;; [ 0.05]0.14 | 026 | 018 | 0.17 | 0.20 | Sy | 0.23 | 0.13 | 0.24 | 0.17 | 0.04 | 0.19
S, 1002014027 (019017 | 021 | Sz | 023 | 013 | 0.25 | 0.18 | 0.01 | 0.19
S13/1021 (012 022016015014 |S; | 021010022016 | 0.14 | 0.17
S141021 1012023 016015012 ]Sz | 021 ]0.08)| 023|016 | 015 | 0.18
Si5 | 022 1 0.13 | 0.24 | 0.17 | 0.15 | 0.09 | S5 | 0.21 | 0.06 | 0.23 | 0.16 | 0.15 | 0.18
Si | 0.23 | 0.13 | 0.24 | 0.17 | 0.16 | 0.07 | S3, | 0.22 | 0.05 | 0.23 | 0.17 | 0.15 | 0.18
S17 1023 1 013 | 0.25 | 0.18 | 0.16 | 0.04 | Sg5 | 0.22 | 0.03 | 0.24 | 0.17 | 0.16 | 0.19
Sig 1 0.24 | 0.14 | 0.26 | 0.18 | 0.17 | 0.02 | S5 | 0.23 | 0.01 | 0.24 | 0.17 | 0.16 | 0.19

W3Bop: Ananuza aytopa

Camnka 3. Pe3ynraty aHanu3e 0CeTJbUBOCTH IIPH HOBUM BPHjEAHOCTHMA KPUTEPHjyMa

10
9
s XX
7
6
% 5
4
=i K X XX X X
2
1
0
1 6 11 16 21 26 31 36
CrieHapHjyM
——TI'puxa AnGannja Byrapcka Cp6uja
——XpBatcka ——Crnosernja ~ —IllpraTopa ~ ——PymyHnbja
—BHX ——C. MakejIoHHja

W3Bop: Ananuza aytopa

3AK/bYYAK

Y oBOoM paay H3BpIICHA j€ TMpOBjepa yTUIAja
aHaIM3€ OCjeTJPMBOCTH Ha paHTHpame 3eMalba
Bankana npemMa WHJICKCY JIOTHCTHIKHUX
nepdopmancu. PesynraTu aHaiaM3e OCjeTIHUBOCTH,
IPY HOBHUM BPHjE€JHOCTIMA KPUTEPHjyMa 3a 3eMJbE
Bankana, Ha ocHOBY 36 ceTOBa KOjH MPEACTaBIbajy
HOBE KpHUTEpHjyMe, IIOKa3zyjy Ja JoJla3Hu JIo
onpehenux mnpomjera. CroBeHHja MPEACTABIbA
HajOospe  pjerieme, AOK AnbaHMja TIPENCTaBIba
Hajmomuje pjememe. IIpomjeHe y paHroBUMa
3emMasba cy cibeaehe: PymyHmja koja ce y
MOYETHOM CIICHApHjyMy Hasla3u Ha Tpehem Mmjecty,
y BeIMKOM Opojy CIeHapHjymMa MpH TNPOMjEHHU
BPHjEIHOCTH KpUTEpHjyMa, Iaja Ha YeTBPTY
nos3uiMjy. XpBaTcka MHjela CBOja MjecTa ca
PyMmyHHjoM, 1OK je HWCTH ciydaj ca  OCMOM
panrupaHom antepHaruBom (Llpra Topa) wu
neseroM (CjeBepHa MakenoHHja), Koje MHjeHajy
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HO3ULHUje Y CEJaMHAaecCTOM U  OCaMHAaeCTOM
cueHapujy. Ha oOCHOBY H3BpIIEHOr IpopadyyHa
MOXE C€ 3aKbyYHTH Ja IIOCTOjH  YTHIIA]
BPHjETHOCTH KPUTEPHjyMa Ha paHTUpame HHACKCA
JOTHCTUYKHUX TepdopMaHcH, Te OM Tpedaso mpu
Kpeupamy u3Bjemraja CjeTcke OaHKEe YBPCTUTH U
OBaj 3HaYajaH Imapamerap.

JIUTEPATYPA

[1] Bouraima, M. B., Stevi¢, Z., Tanackov, L., &
Qiu, Y. (2021). Assessing the performance of
Sub-Saharan African (SSA) railways based on
an integrated Entropy-MARCQOS approach.
Operational ~ Research  in  Engineering
Sciences: Theory and Applications, 4(2), 13-
35.

Diakoulaki, D.,
Papayannakis, L.

G, &
Determining

Mavrotas,
(1995).

(2]

NOVI EKONOMIST



objective  weights in  multiple criteria
problems: The critic method. Computers &
Operations Research, 22(7), 763-770.

[3] Erceg, Z., Staréevi¢, V., Pamuéar, D.,
Mitrovi¢, G., Stevi¢, Z., & Zikié, S. (2019). A
new model for stock management in order to
rationalize  costs: ABC-FUCOM-interval
rough CoCoSo model. Symmetry, 11(12),
1527.

[4] GDP _per capita (current

(worldbank.org)
[5] International LPI_from_2007_to 2018.xlsx

(live.com)

[6] Isik, O., Aydin, Y., & Kosaroglu, S. M.
(2020). The assessment of the logistics
Performance Index of CEE Countries with the
New Combination of SV and MABAC
Methods. LogForum, 16(4).

[7] Marti, L., Martin, J. C., & Puertas, R. (2017).
A DEA-logistics performance index. Journal
of applied economics, 20(1), 169-192.

[8] Melo, 1. C., Péra, T. G., Junior, P. N. A., do
Nascimento Rebelatto, D. A., & Caixeta-
Filho, J. V. (2020). Framework for logistics
performance index construction using DEA:
an application for soybean haulage in Brazil.
Transportation Research Procedia, 48, 3090-
3106.

[9] Mitrovi¢ Simié, J., Stevi¢, Z., Zavadskas, E.
K., Bogdanovi¢, V., Suboti¢, M., & Mardani,
A. (2020). A novel CRITIC-Fuzzy FUCOM-
DEA-Fuzzy MARCOS model for safety
evaluation of road sections based on
geometric parameters of road. Symmetry,
12(12), 2006.

[10]Stevié Z., Pamucar. D., Puska, A, &
Chatterjee, P. (2020). Sustainable supplier
selection in healthcare industries using a new
MCDM method: Measurement of alternatives
and ranking according to Compromise
solution (MARCOS). Computers & Industrial
Engineering, 140, 106231.

[11] Stevié, Z., & Brkovi¢, N. (2020). A novel
integrated FUCOM-MARCOS model for
evaluation of human resources in a transport
company. Logistics, 4(1),

[12] Ulutas, A., & Karakoy, C. (2019). An analysis
of the logistics performance index of EU
countries with an integrated MCDM maodel 1.
Economics and Business Review, 5(4), 49-69.

US$) | Data

HOBW EKOHOMMWUCT

| 40 |

SUMMARY

The check of impact of sensitivity analysis on
ranking of the Balcans countries based on LPI is
performed in this paper. LPI is developed by
World Bank, in order to perform the ranking of
logistic performance on a global level. In other
words, LPI can be defined as logistic quality
index, which takes into consideration six different
factors. The aim of ranking countries based on
logistic performance index is determining state
and the possibility of identifying different
challenges and their overcoming in the area of
logistics and trade. LPI consists of a set of
qualitative and quantitative measures, which play
a key role in creating a logistic profile of all the
countries. Sensitivity analysis results, at new
criteria values for the Balkans countries based on
36 sets, which represent new criteria, show that
there are some changes. Based on the performed
calculation, it can be concluded that there is the
impact of criteria values on the ranking of LPI and
in producing the report of World Bank, this
important parameter should also be included.
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Abstract: The logistics performance index (LPI)
represents an important indicator of the state of
logistics and its development in countries. The LPI
is directly linked to the level of economic system
development, and as such provides an adequate
basis for the improvement of economy, through
logistics and trade. The aim of this paper is to
determine the impact of sensitivity analysis on the
evaluation and ranking of the LPI in the Balkan
countries, according to the report of the World
Bank. Sensitivity analysis implies the change of the
importance of six criteria based on which the LPI
ranking is done. The multi-criteria decision-
making model (MCDM), which consists of CRITIC
and MARCOS methods for determining the LPI
rank in the Balkan countries, was previously used.
Criteria weights are simulated through 36
scenarios, whereby the weights of the observed
criteria change in the range of 15% - 90%. The
final results show that criteria values play very
important role in the ranking of the Balkan
countries, when it comes to the LPI.
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Key words: The Logistics Performance Index,
sensitivity analysis, ranking, MCDM model,
criteria weights, The World Bank.

JEL classification: C6, EO

1. INTRODUCTION

The Logistics Performance Index was developed
by the World Bank in order to rank logistics
performance on a global level. In other words, the
LPI can be defined as an index of logistics quality
that takes into account six different factors. The
aim of ranking countries based on the logistics
performance index is to determine the state and the
possibility of identifying various challenges and
their overcoming in the field of logistics and trade.
The LPI consists of a set of qualitative and
quantitative measures that play a key role in
creating a logistics profile of all countries. The LPI
measures supply chain performance within a
country, and offers two different perspectives, i.e.
international and domestic LPI.
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The World Bank uses six key dimensions to

determine  countries' performance and to
demonstrate  overall  logistics  performance:
efficiency of customs clearance process,

infrastructure quality, international shipments -
ease of arranging competitively priced shipments,
competence and quality of logistics services,
ability to track and trace consignments and deliver
shipments within scheduled or expected delivery
times (timeliness). The first ranking was carried
out by the World Bank in 2007, the second in
2010, and from then on, the same was done every
two years.

This report represents valuable information, given
that logistics is recognized worldwide as a
potential area for the development of the entire
economy and the economy of a country.

Step 1. Formation of an initial matrix

The aim of this paper is to determine the impact of
changes in the importance of factors, based on
which the LPI ranking is performed, on the final
results. As an example, it was considered a total of
ten countries, i.e. the entire area of the Balkans. It
was applied an integrated MCDM model (Ulutas
and Karakdy, 2019; Isik et al., 2020), which
together with the DEA model (Marti et al., 2017;
Melo et al., 2020) represents a frequent LPI
evaluation technique.

2. APPLIED METHODS
2.1. Criteria Importance Through Intercriteria

Correlation - CRITIC method

The CRITIC method consists of the following
steps (Diakoulaki et al., 1995, pp. 764-765;
Mitrovi¢-Simi¢ et al., 2020, pp. 5-6):

Xp o Xp o o Xy
X X e Xy | .
X, =| - Mi=1,2,...m; j=1,2,...n
Xog  Xpo o X )
where (x;;) represents the characteristics of the i alternative in relation to the j criterion.
Step 2. Normalization of the initial matrix depending on the type of
X; —min x; )
r,=——————— ako jeB - max
o max X; —min X;
criteria: P e )
X; —Mmax x;
r,=———————— ako jeC —min
min x; —max x;
i i (3)
Step 3. Determination of the symmetric linear correlation
n Xy —> X f
matrix r, = ) 'y'z 2X2Y =
nEx ~(£x) -y -(£y,)
(4)

Step 4. Calculation of the standard deviation (o) and calculation of the sum of the 1-rij

matrix.

1 n .2
o= Egi()(i —x)

(®)

where n represents the total number of data in the sample, and X is the mean value of the

data in the sample.
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(6)
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Step 5. Determination of the amount of information in relation to each

criterion:C; =0y 1-1r,  (7)

=1

Step 6. Calculation of criterion weights:

2.2. Measurement and Ranking of Alternatives
according to Compromise Solution — MARCOS
method

This section presents the algorithm of the
MARCOS method, which is based on defining the
relationship between alternatives and reference
values (ideal and anti-ideal alternatives). Based on
the defined relationships, the utility functions of
the alternatives are determined and a compromise
ranking is made in relation to ideal and anti-ideal

(®)

solutions. Decision preferences are defined based
on utility functions. Utility functions represent the
position of an alternative in relation to an ideal and
anti-ideal solution. The best alternative is the one
that is closest to the ideal and at the same time
furthest from the anti-ideal reference point. The
MARCOS method is implemented through the
following steps (Stevi¢ et al., 2020, pp. 4-5;
Bouraima et al., 2021, pp. 23-25; Stevi¢ and
Brkovi¢, 2020, pp. 3-5):

Step 1: Formation of an initial decision matrix. Multi-criteria models imply defining a set of

criteria and alternatives.

Step 2: Formation of an extended initial matrix. In this step, the initial matrix is extended
by defining an ideal (Al) and anti-ideal (AAI) solution.

c, C .. C,
AAl _Xaal Xaa2 - Xaan—
A X X e X
X = P | Xo1 Xpp e Xop
Am Xm1 X22 o Xmn
Al _Xail Xai2 Xain i (9)
The anti-ideal solution (AAI) represents the worst alternative, while the ideal solution (Al)
represents the alternative with the best characteristics. Depending on the nature of the
criteria, AAI and Al are defined by applying the following:
AAl = m_in Xij if jeB and max Xij if jeC (10)
J J
Al :m?x Xij if jeB and mjin Xij if jeC (11)
where B represents the group of benefit criteria, while C represents the group of cost
criteria.
Step 3: Normalization of the extended initial matrix (X). The elements of the normalized
matrix N = [nij ]m are obtained by applying the following:
Xai i -
! (12)
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Xiji .
Xai (13)
where the elements x; and x,; represent the elements of the matrix X.

Step 4: Determination of the weighted matrixV =[vij] . The weighted matrix V is

mxn
obtained by multiplying the normalized matrix N with the weighting coefficients of the
criterion w; .

Vij =i xWj (14)

Step 5: Calculation of the degree of utility of alternatives K;. By applying Equations (15)
and (16), the degree of utility of the alternative is calculated in relation to the anti-ideal and
ideal solution.

_ S
K™ = S_I
aai (15)
ai (16)
where (i=1,2,..,m) represents the sum of the elements of the weighted matrix V.
n
S, = ZVU 17)
i=1

Step 6: Determination of the utility function of alternatives f(K;). The utility function
represents the compromise of the observed alternative in relation to the ideal and anti-ideal
solution. The utility function of alternatives is defined by the following equation:

K" + K¢ .
k)= 1-f(K7) 1-1(K )’ ()
k) ()

where f(Ki‘)represents the utility function in relation to the anti-ideal solution, while

f (Kf) represents the utility function in relation to the ideal solution. The utility functions
in relation to the ideal and anti-ideal solution are determined by applying the following

equation:

K
k)= KI+K;

+ Ki_
k)= K +K;

Step 7: Ranking the alternatives

3. EVALUATION OF LPI USING A MCDM
MODEL

This section of the paper presents a comparison of
the results of the logistics performance index for
the Balkan countries from 2007 to 2018: Greece,
Albania, Bulgaria, Serbia, Croatia, Slovenia,
Montenegro, Romania, Bosnia and Herzegovina
and North Macedonia. In addition, it is presented
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(19)

(20)

an overview of the GDP (gross domestic product)
per capita of the Balkan countries in order to
determine the correlation with the ranks according
to the logistics performance index. The
development of a country is measured by gross
domestic product per capita, where GDP is divided
by the number of inhabitants. Figure 1 shows the
GDP per capita of the Balkan countries for 2020 in
dollars.
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Figure 1. Gross domestic product per capita of the Balkan countries for 2020
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Source: GDP per capita (current US$) | Data (worldbank.org)

The ranking of countries by GDP per capita is as
follows: Slovenia, Greece, Croatia, Romania,
Bulgaria, Montenegro, Serbia, Bosnia and
Herzegovina, North Macedonia and Albania.
Based on this, it can be seen that the Balkan
countries that are in the European Union are
economically more developed, which can affect
the LPI ranking.

Figure 2 shows the LPI ranking of the Balkan
countries from 2007 to 2018. The best-ranked
country in the Balkans by GDP per capita was
Slovenia, which according to the LPI achieved
3.14 (rank 37) in 2007, and 3.31 (rank 35) in 2018,
which is an improvement of 5.41%. The country
with the lowest GDP per capita was Albania,
which achieved 2.08 (rank 139) on the LPI list in
2007, and 2.66 (rank 88) in 2018, which is an

improvement of 27.88%. Greece experienced a
decrease of 4.76%, i.e. in 2007 it achieved 3.36
(rank 29), and 3.2 (rank 42) in 2018. North
Macedonia experienced progress on the LPI list by
11.11% because it achieved 2.43 (rank 93) in 2007
and in 2018 it achieved 2.7 (rank 81). All other
Balkan countries made progress on the LPI list
from 2007 to 2018, Croatia by 14.39%, Bosnia and
Herzegovina by 14.23%, Serbia by 24.45%,
Montenegro by 20.61%, Romania by 7.22% and
Bulgaria by 5.57%. Based on this, it can be seen
that countries that had higher GDP per capita had
less progress on the LPI list compared to countries
with lower GDP. This particularly affected Serbia,
Montenegro and Albania, which had significant
progress on the LPI list compared to Slovenia and
Greece, with the exception of Croatia.

Figure 2. International LPI for the Balkan countries from 2007 to 2018
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International LPI from 2007 to 2018.xIsx (live.com)

Further in the paper, the results of the applied
integrated MCDM model are presented. First, the
weights of the criteria were calculated using the
objective CRITIC method, and the ranks were
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determined using the MARCOS method. There
were used six criteria; Customs (Ky), infrastructure
(Ky), international transport (K3), logistics services
(Ky), tracking and tracing of goods (Ks) and
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delivery of shipments within scheduled or
expected delivery times (Ks) based on which the
LPI is defined. All criteria are of benefit type and

2018 (Table 1).

Table 1. Initial decision matrix

should be maximized. Alternatives are the Balkan
countries, based on the World Bank report for

Ki [ Ko | Ki | Ko | Ks | Ksg Ki [ Ko | Ko | Ko | Ks | Ks
GRC | 2.84 | 3.17 | 3.3 | 3.06 | 3.18 | 3.66 | SVN | 3.42 | 3.26 | 3.19 | 3.05 | 3.27 | 3.7
ALB | 2.35 | 2.29 | 2.82 | 2.56 | 2.67 | 3.2 | MNE | 2.56 | 2.57 | 2.68 | 2.72 | 2.58 | 3.33
BGR | 2.94 | 2.76 | 3.23 | 2.88 | 3.02 | 3.31 | ROU | 2.58 | 2.91 | 3.18 | 3.07 | 3.26 | 3.68
SRB | 26 | 26 | 2.97 | 2.7 | 2.79 | 333 | BIH | 2.63 | 2.42 | 2.84 | 2.8 | 2.89 | 3.21
HRV | 2.08 [ 3.01 | 293 | 3.1 | 3.01 | 359 | MKD | 2.45 | 2.47 | 2.84 | 2.74 | 2.64 | 3.03

After applying the CRITIC method, the following
criterion values were obtained: w;=0.119;
w,=0.166; w5=0.185; w,=0.156; w5=0.168;

Source: Author's analysis

Table 2. Results of applying the MARCQOS method

We=0.207. Furthermore, it was applied the
algorithm of the MARCOS method, the results of
which are shown in Table 2.

(Ki) | (KT) | (K | Rank (Ki) | (KT | f(K.) | Rank
GRC 1.217 | 0.953 | 0.709 2 | SUN 1.264 | 0.989 | 0.736 1
ALB 1.030 | 0.806 | 0.600 | 10 MNE | 1.050 | 0.822 | 0.612 8
BGR 1.172 | 0917 | 0.683 5 ROU | 1.190 | 0.931 | 0.693 3
SRB 1.092 | 0.855 | 0.636 6 BIH | 1.087 | 0.851 | 0.633 7
HRV | 1181 | 0.925 | 0688 | 4 | MKD | 1.041 | 0.814 | 0606 | 9

Source: Author's analysis

The best-ranked country is Slovenia, and the
worst-ranked is Albania.

4. SENSITIVITY ANALYSIS OF THE
RESULTS TO CHANGES IN THE
IMPORTANCE OF THE CRITERIA

Furthermore, it is necessary to perform sensitivity
analysis, i.e. compare the results when the weights
of criteria are changed. Sensitivity analysis is done
for greater security during implementation in the
real sector. In this part of sensitivity analysis, it
was analyzed the impact of changing all criteria.
The weights of the criteria were changed in the
range of 15-90% starting from the most important
criterion. For the Balkan countries, the most
important criterion is Ks, followed by criteria Ky,
Ke, Ka, Ks, K. By applying Equation (21) (Erceg

etal., 2019, p. 22), a total of 36 scenarios were
formed.

w
Wi =(1-W,, ) —2—
p=( )(1—Wn) 21)

In scenarios S;-Sg, it was changed the most
important criterion Kj, criterion Ky in scenarios S;-
Sy, criterion Kg in scenarios S;3-Sig, criterion K,
in scenarios Sig-Sy4, criterion Ks in scenarios Sps-
Szp and criterion K, in scenarios Ssi-Szs. Wnfs
represents a new value of a criterion, Wna
represents a reduced value of a criterion, Wp is an
original value of an observed criterion and Wn
represents an original value of a criterion, the
value of which has been reduced. All simulated
criterion values through the newly formed 36
scenarios are presented in Table 3, and the results
of sensitivity analysis in Figure 3.

Table 3. Simulated criterion values through newly formed 36 scenarios

Wy Wy W3 Wy W5 Wg Wy Wy W3 Wy W5 Wg
S; 1021012 |0.18 | 0.16 | 0.15 | 0.18 | S;g | 0.21 | 0.12 | 0.22 | 0.13 | 0.15 | 0.17
S, 1022|013 ]0.15]017 015|018 | Sy |[0.21]0.12]0.23|0.11 ] 0.15|0.18
S; [ 023013012017 ]0.16 019 | Sy, [022]0.12]0.24 | 0.08 | 0.15 | 0.18
S; 1024|013 |0.09 |0.18|0.17 | 0.20 | S», | 0.22 | 0.13 | 0.24 | 0.06 | 0.16 | 0.19
Ss [ 024|014 |0.05|019|0.17 | 0.20 | Sy; | 0.23 | 0.13 | 0.25 | 0.04 | 0.16 | 0.19
Se | 025|014 | 0.02 | 0.19 | 0.18 | 0.21 | Sy, | 0.24 | 0.13 | 0.25 | 0.02 | 0.16 | 0.20
S; 1017 1012 1023|016 | 0.15]0.18 | Sps | 0.21 | 0.12 | 0.22 | 0.16 | 0.12 | 0.17
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Sg [ 0141012 023|017 | 015 ]0.18 | Sps | 0.21 | 0.12 | 0.23 | 0.16 | 0.10 | 0.18
Sg [ 011]013 024|017 | 016|019 |S,,]022]0.12|023]|0.17 | 0.08 | 0.18
S10 1 0.08 013|025 |0.18 | 0.16 | 0.20 | Syg | 0.22 | 0.13 | 0.24 | 0.17 | 0.06 | 0.19
S;; 1 0.05]014 026|018 | 017 | 0.20 | Sy | 0.23 | 0.13 | 0.24 | 0.17 | 0.04 | 0.19
S 1002014027019 ]017 | 0.21 | Sz | 023 | 0.13 | 0.25 | 0.18 | 0.01 | 0.19
S13/1021 (012022016 015|014 | Sz | 021 | 0.10 | 0.22 | 0.16 | 0.14 | 0.17
S14/1021]012 023|016 015|012 | S;, | 021 |0.08 023|016 | 0.15 | 0.18
S;5 1022013 024|017 | 0.15|0.09 | S33 | 0.21 | 0.06 | 0.23 | 0.16 | 0.15 | 0.18
Si61 0231013024017 |0.16 | 0.07 | S3, | 0.22 | 0.05 | 0.23 | 0.17 | 0.15 | 0.18
S17 1023013025018 | 0.16 | 0.04 | Sgs | 0.22 | 0.03 | 0.24 | 0.17 | 0.16 | 0.19
S13/1024 1014026018 ) 0.17 | 0.02 | Sz | 0.23 | 0.01 | 0.24 | 0.17 | 0.16 | 0.19

Source: Author's analysis

Figure 3. Results of sensitivity analysis for the new criterion values
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index. The results of sensitivity analysis, with the
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SUMMARY

The check of impact of sensitivity analysis on
ranking of the Balkan countries based on the LPI
is performed in this paper. The LPI is developed
by the World Bank in order to perform the ranking
of logistics performance on a global level. In other
words, the LPI can be defined as logistics quality
index, which takes into consideration six different
factors. The aim of ranking countries based on
logistics performance index is determining the
state and the possibility of identifying different
challenges and their overcoming in the area of
logistics and trade. The LPI consists of a set of
qualitative and quantitative measures, which play
a key role in creating a logistics profile of all the
countries. Sensitivity analysis results, at new
criteria values for the Balkan countries based on
36 sets, which represent new criteria, show that
there are certain changes. Based on the performed
calculation, it can be concluded that there is the
impact of criteria values on the ranking of LPI and
in producing the report of the World Bank, this
important parameter should also be included.
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yunm 0602  padoa  0a  NpuKajxce  HAYUH
@dynyuonucarna mpeogurne y 006a C8aKOOHEGHUX
npomena Ha 2nobarHom  Hogoy. OuexugaHu
pasyamamu 06802 paoa jecy 0a npyicu adekeammue
ungopmayuje 0 Qynkyuonucarwy mpeosure y
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Opyuimea, 4Y06e4aHcmed U Y0BeKA-KAO MO3AUK
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Kwyune  pujeuu: Tpeosuna, oueumanta
exoHomuja, e/leKmMPOHCKA mp2eoguna,
2nobanuzayuja, OUSUmanu3ayuja, UHmepHem.

JEL knacugpurayuja: O039

1. YBOJ

TproBuna je jeaHa oJ HajCTapUjUX NPUBPEAHUX
JeTIaTHOCTH, CaMUM THM je HajIlo/UIOXKHHUja
npoMeHn u yBohewmy wuHoBanuja.Ca pa3BojeM
nHpopManmMoHe  TEXHOJIOTHje  JOJla3H  JIo
puoIIKaBama TPaIUIUOHATHUX obnunka
IIOCIIOBama, HOCWIIANA TPrOBHHCKE NETATHOCTH M
nHpOPMATHKE U eNeKTpoHHKe. VcrocTaBmiio ce ga
npuMeHa HH(POPMAaTHKE U TEXHOJIOTH]jE MPYXKa HU3
MoryhHOCTH 3a pa3Boj TproBuHe. EnexTpoHCKa
TPTOBWHA j& Y CBOM Pa3BOjy €BOIyupaia, pa3BojeM
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CaTeIUTCKe u KabJoBCKe TeNeBU3Hje,
MHKPOEJIEKTPOHUKE M IpUMEHE HH(OPMAIHOHO-
KOMYHUKaIlHOHMX CHCTEMa, CBE [0 pa3Boja

MHTEPHETAa KOJUM JOJa3u OO CTBapama HOBUX
WHCTUTYLHja TProBHHE. [Ipolec muruTamm3aImje
je moAcTakao pa3Boj BHPTYEITHHX 3ajelHHUIla Koje
pa3BHjajy CBOje BHpPTyeNmHE BalyTe, pa3Boj
BUPTYEHOT OOJHMKAa TPrOBHHE, KYIOBHHE Ha
»KJIIMK®, a CBE TO JIONPHHOCH OJMYEHY Npobiiema
CaBpeMEHOI' JIpymTBa, OOpOM 3a OICTaHaK
TpPaAMIMOHAIHUX 3aHMMama Kao U YOBEKa Kao
ceecHor Oumha, a He 4dyoBeka y ,klaud”
OKpYyXewy.YIIpaBo je W LWJb OBOI pajga Ja
NpUKake HauuH (YyHIHOHHCAama TPrOBUHE y Yy
moba CBaKOAHEBHHMX MIPOMEHAa Ha TIIOOATHOM
HOBOy. Llw/b MCTpakuBama je yIO3HAaTH ce ca
NOjMOM EJICKTPOHCKE TPrOBHHE, WHOBAaIHMjama Y
CNICKTPOHCKOj ~TPTOBHMHHM, IPUKAa3aTH H3a30BE
TPrOBHHE y CaBPEMEHHM YCJIOBHMA, Ka0 W yTHLA]
NaH/JeMHUje KOPOHABUpYyCa HAa Pa3Boj €ICKTPOHCKE
Tpropune. IlomasHa mpeTmocTaBka je  Ja
€JIEKTPOHCKA TPTOBHHA TIPETBapa CBET Y TJI00aTHO
TPXKMILITE U J]a jé Kao TaKBa MOJUI0KHA pOMeHaMa
u u3azoBuMa. OYEKHMBaHM pazylnTaTH OBOI paja
jecy nma Tmpyku afekBatHe wuH(MOpMAIUje O
(yHKUMOHHCaRky  TPrOBHHE Yy  YyCJIOBHMA
IOUTHTAJHE TpaHcpopMaluje, Oa INpUKaKe HOBE
MOJeNie APYLITBA, TPrOBHHE y YCJIOBHMa "HOBe-
BeO-HHTEPHET-AUTUTAITHE" EKOHOMH]E.

2. IMTUTAJIHA TPAHC®OPMALINJA
TPI'OBHUHE

Jurutanna tpaHchopManuja NpeacTaBba MpoLec
yBoh)ea AUTUTATHUX TEXHOJIOTHja y CBE CErMEHTE
JKHBOTA M rmocioBama. Ca pa3BojeM W NMPUMEHOM
UHTEPHETa OTBapa c€ TMyT Ka JHIHTAJHO]
EKOHOMHJH KOja MPOKMMa CBE aclieKTe TII00aHe
CKOHOMHjEe U OJJHOCH C€ Ha CKOHOMH]jY 3aCHOBAaHY

Ha JUTUTaTHUM TeXHOJIOTHjaMa u
KOMYHHUKaIIUOHUM Mpexama. IIpumena
HUHTEpHETA JIOBOJU 110 PEUHXEHEPUHTA

LEeJOKYIIHOT JIaHIa CHa0JeBama, pa3Boja HOBUX
MOCJIOBHUX (hOpMaTa TProBuHe podoM, yciryrama u
karmuTanoM. IlpowsBomu ce W Tpryje a jga ce
NOCJIOBHHU MapTHEpH yoruTe U He Buae. OTBapa ce
NyT K& HOBOM KOHLENTY, KOHIENTY BHPTYEIHOT
(emexTpoHCKOT) MOCJIOBaMba, EJICKTPOHCKE
TProBUHE, BUPTYEIIHOT JIaHIa CHAa0IeBamba.

JlururanHa eKOHOMHja Ce OJHOCH Ha EKOHOMH]Y
KOja ce 3aCHMBA Ha JUTUTAJIHUM TEXHOJIOTHjaMa,
YKIby4dyjyhu IurnTasHe KOMYHHKAI[HOHE MpExe
(MHTEpHET, HWHTpPAaHET W IIPUBATHE MpEXe ca
JIOJAaHOM BpenHomiNly), padyHape, codTBep U
apyre cpoaHe HMHGOpPMAaILHOHE  TEXHOJOIHje
(Turban, McLean u  Wetherbe, 2004).
[MocTuHAYCTPHjCKO APYIITBO O3HAYABajy IOjMOBH
,»MpEXKHa CKOHOMHja®, , IUTHTATHA CKOHOMHja" H
Kao TaKBM pa3aBajajy eKoHOMHjy BolheHy
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pecypcuMa W €KOHOMH]y BohjeHy 3HameM H
nHdopmanujama. [lojam ,,HOBa eKOHOMHja“ YECTO
MIPEACTaBba CHHOHUM JHUIHTAJHE EKOHOMH]E.
Ibena  wuwHOpacTpykTypa  Tpyka  TiIo0anHy
mwiathopMy y KOjoj JbyOM H OpTaHM3aIHje
KOMYHUIIpajy © capalyjy, ¥ TOI HeHHM
VTHIAjeM MIHPOM CBETa IONUIO je 10 BEIUKHX
NpOMEHa Ha TPXKHUIITY paga ©  TPXKUIITY
npousBoja. IIpema OELJ-y, TepMuH ,HOBa
eKOHOMHja™ OIMCyje AacleKTe WM CEKTOpe
NpUBpEAE KOja TPOU3BOJE WIM HHTEH3MBHO
KOpHUCTE MHOBATUBHE WM HOBE TexHosoruje. OBaj
peaTUBHO HOBU KOHILIETIT C€ HAPOUUTO OJHOCH Ha
HHAYCTPHje y KOjuMa MPOU3BOIEHA, ITpojaja U
mcTpuOynrja poda M yciayra CBe BHUILE 3aBHCE O
padyHapa, TENEKOMyHMKalMja H  HHTEpHETa
(OELLA, 2014).

hysopuh u  CoxonoB-Mmamenosuh  (2014)
3akpydyjy nma ,mu3azoe HWKT mpuxsartajy
MYJITHHALMOHAIHE  KOMIIAHWje, JUAEpH  Ha
MIO0ATHOM TPXKHIITY. 300r Pa3IMYUTOr TeMIa
ummiementaimje KT y crparerujy mocioBama
JOJa3u JI0 TEXHOJOIIKOT M EKOHOMCKOT rera
usMel)y kommanuja. Pasmuke cy jomr yodsbHBHjE
ak0 Cce pa3BO] W IpPUMEHA TEXHOJOIIKUX
WHOBallMja TIOcMaTpa Ha TIJOOATHOM HHBOY.
JururanHa moxmena koja Beh moctoju u3Mehy
pasBujeHor CeBepa U HepasBujeHor Jyra, Bommhe
JIaJb0j TEXHOJIOIIKO] M1 EKOHOMCKO] Toienn u3mehy
OBHX 3eMajpa. |eHepaTopu ,HOBE EKOHOMHjE"
JoBoje W 10 mozene mpexyseha Ha rmobamHO
npeno3HarbiBa U npeny3eha napoxujaiHor THIIA.
Kpo3 Ty mpusmy, u y ycioBuUMa jajber Mpoaopa
UKT Tpeba carnematu Oynyhe TpeHIoOBe
rinobanuzanuje” (cTp.145).

Jenan oj Haj3acTymJbeHHMjUX OOJIMKA TPrOBUHE Y
JUTHTAIHOj TpaHcopMmaluju je eNeKTpOHCKa
TProBUHa KOja je HacTala ynpaBo Ha OCHOBY
pa3Boja MH(POMAIHOHO-KOMYHHKALIMOHHX
TEXHOJIOTHja M CJICKTPOHUKE KaJa je CTBOPEH IyT
3a pa3BOj JAWTHTANHE €KOHOMHjE KOje J1ajy OCHOB
3a CTBapame eIEKTPOHCKE TProBuHe. EnekTpoHcka
TProBHHA je Y CBOM Pa3BOjy €BOJIyHpaJa, pa3BojeM
caTeJInTCKe u KabJIoBCKe TeNeBU3Hje,
MHKPOEJIEKTPOHUKE ¥ TMPUMEHE HH(POPMAIHOHO-
KOMYHHUKAI[MOHUX CHUCTEMa, CBE [0 pa3Boja
HHTEpHETa KOJHUM JIOJIa3d [0 CTBapama HOBHX
WHCTHUTYNMja TProBWHE. ENEKTpOHCKa TProBUHA
Ka0 CHHOHMM 3a HHTEPHET TPrOBHHY j€ YCKO
MOBe3aHa ca APYTUM HayYHHM JUCLHUILIMHAMA Kao
LITO CY: MOCJIOBHA HH)OPMATHKA, TUCTPHOYHPAHH
MapKeTHHT, ENEKTPOHCKO MOCIIOBAKHE,
eNEeKTPOHCKH MapKETHHT.

EnexkrpoHcka TproBuHa (e-TproBHHA, €HIJ. e-
commerce ) ce nepuHUIIe Kao 00aBJbaAkE

NIOCJIOBHUX TpaHCaKIHja yTEM
TEJIEKOMYHUKAIIMOHUX  Mpeka, Ipe  CBera
NOVI EKONOMIST



uHTepHera. Takohe, ucrnue ce na wu3pasz e-
TProBUHA IIOKyIlIaBa Ja O3HAa4d pa3HOBPCTaH,
MYJATHIUCIHAIUIMHAPAH IM0Ca0 KOju oOyxBaTa cCeT
aKTUBHOCTH TI0YEB OJf TEXHOJOTHje Koja je
HAMEHCHA  padyyHapcKUM  eKCIepTHMa 10
nmoHamama kymamna (Turban, McLean n Wetherbe,
2003, ctp.168). CecHH YMEHCHUIIE /1a HE MTOCTOjH
jemMHCTBEHa JAe(UHUIMja TIOjMa EJIEKTPOHCKE
TProBUHE, ¥ Ja ce jAchuHUIMja HE MOXKE
CTaH/IapJM30BaTH, €JIEKTPOHCKa TPrOBHHA 3aIpaBo
Npe/ICTaBJba M0jaM ca BUILE 3HAYeHha, TC M0 OBUM
ayTopuMa MHOTH TEOpeTHYapH U HNpaKTHYapH
KOpHCTE HM3pa3 €JIEKTPOHCKO IMOCIOBame (EHII. e-
business) kao CHHOHMM 3a €-TPrOBHHY Koja
oOyxBaTa HE caMO MpOJAajy W KYIOBHHY, Beh
Takohe U mpyxame yciyra Kynuma, capaimy ca
NOCIOBHAM  IapTHepUMa H  clpoBoleme
SNIEKTPOHCKHUX TpaHCAKIMja YHyTap OpraHu3aLlije
(Turban u cap., 2003, ctp. 168). EnextpoHcka
TProBHHa 00yXBaTa IOCIOBHE aKTHBHOCTH KOje Ce
onBWjajy wu3BaH mpenay3eha, a  EIEKTPOHCKO
MOCIIOBakbe O0yXBaTa IIPHUMEHY HWH(OMAaLUOHE
TEXHOJIOTHje 3a 00pajy MOCIOBHHUX TpPaHCAKI[Hja
yuytap mnpeayseha u wuncTHTynuja (Laudon wu
Traver, 2002, ctp.10). YV pa3Bojy eICKTPOHCKE
TPrOBHHE MOTY C€ YOUHTH IBE KapaKTCPHCTHYHE
tdaze, u Tto (hy3oBuh, CokonoB-MuaneHoBuh u
hy3osuh, 2018, cTp.125):

1. mpumeHa WHPOPMAMOHO-KOMYHHUKAIMOHHUX
TEXHOJIOTH]a y TPaJULIOHATHIM
MHCTUTYLIMjaMa TPrOBUHE, H

2. pa3BOj HOBHMX EJEKTPOHCKUX WHCTUTYIIHja
TPrOBHHE.

IpBy ¢a3y kapakTepuiie NpUMEHa pavyHapa,
pa3seoj EAN/GS1, EPOS, EFTPOS cucrema y
TpamuuoHanHoj TproBuHu. Ca mojaBom EDI-ja,
EDIFACT crangapna W MHTEpHETa HacTaje HOBa
(a3a MHCTUTYLMOHAIHUX WHOBAILMja y TPrOBHHH,
NO3HATHja KA0 CJICKTPOHCKA-UHTEPHET TPrOBHHA.
[Topen BUpTyeJIHUX NPOJABHMIA, OHJIAjH (EHTr.on-
line) mpomaBama W Kymaia, pas3BHjajy ce H
CNIEKTPOHCKE  ayKIHje, eINEeKTPOHCKe  Oep3e,
narnupHa JIOKYMEHTa 3aMelbyjy  eJIeKTPOHCKa
MOCJIOBHA JIOKYMETa, Pa3BHjajy c€ HOBU MOJEIH
CNIEKTPOHCKE TproBuHe. YBuha ce TO ma je
noTpeOHO CTaH/ap130BaTH LEJIOKYTIHY
TEJICKOMYHUKAaIMOHY WH(]pacTpyKTypy Kojom he
ce 00e30eUTH jeANHCTBEHH je3MK KOMYHHKAIMje
y KaHaJy MapKeTHHra, MI0YeB 0]l MpeTpaKhBamba 1
Npe3eHTanyje MoCIOBHUX MH(OpManuja, cucrema
miahama, UCcTopyke, ma 10 pekiaManyja Kymniuma.

3. HOBU MOJIEJIM TPTOBUHE

Hakon mojaBe IIOC ompeme, KOMIIjyTepKCUX
CKEHep Kaca, MHTepHeTa W CJIMYHO JA0Ja3d MO
mpeJyacka ca TpaIWIMOHATHHUX cucTema Iiahama
(4ex, MeHuIla, ManupHU HOBAll) HA EJIEKTPOHCKU
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cucrteM Iuiahawa. TpKHUIIHO pa3BUjeHE 3EeMIbE

pasBWiEe Cy CEJEKTPOHCKHM HOBAll, EJIEKTPOHCKE
KpEAUTHE KapTHIIE, CJICKTPOHCKH Yek,
eleKTpoHCKa  Imahama  myTeM  MOOWIHHX

Tene)OHa M MHOTE JPYyre CHUCTeME EeJICKTPOHCKOT
mwrahama. CXOIHO TOME, €IeKTPOHCKO Iurahame je
y CHCTeMy €-TPrOBHHE YBEIIMKO 3a)KHBEJO.
MehytnmM, 32 eKOHOMCKY OOjeKTHBH3AIH]y HaJbET
pa3Boja TMOTpeOHO je caryiepaTH: KymoBHY Moh

Oynyhux e-Kymaria, COLIMOKYJITYPOJIOIIKE
ocobeHoCTH, cTeneH CUTYpPHOCTH, HUBO
pa3BHjEHOCTH TEIEeKOMYHUKAI[OHE
uHdpactpykrype wutn. EnexTpoHcka TproBuHa
mpeTBapa  CBeT y  TJIOOANHO TP KHIITE.
WHTepHannoHanu3annja €JIEKTPOHCKE TPrOBHHE
oJpa3yMeBa CTaHAAPIU3aLH]Y
TENEeKOMYHHUKAIMOHE nHppacTpykType,
CTaHJApAM3aLMjy  EJICKTPOHCKHX  IOCIOBHHX
JOKyMeHaTa, HWH()OPMaIHOHO-KOMYHUKAIIMOHMX

cucTeMa, 0e30eHOCHMX HPOTOKONA y CHCTEMY
e.TproBuHe " cinuHo.HeomxomHo je pa3BuUTH
KOHIENT HHPOPMATHYKE KOONEPATUBHOCTU U TO
ce Moxe mnoctuhu MeljycoOHMM NOBE3UBamEM
uHdpacTpykType  OaHaka M TPrOBUHCKHX
KOMIIaHWja y  HalMOHAJIHY M  TJo0anHy

HHPPACTPYKTYPY.

Y mpomecy  pa3Boja  HAyYHO-TEXHOJOIIKOT
mporpeca W TocioBama npexyseha y  cBe
TypOyneHTHHjeM OKpyxkemy Hactao je EDI. Ca
pa3BojeM MHPOPMAMHNOHUX TEXHOJIOTH]ja, IPIMEHE
nMejna, TpeHoca  BHU3yeIHe  WHopMamyje,
cpennHoM 90-MX TOIMHA y TPXKHUIIHO Pa3BUjeHUM
3eM/baMa Jlonasuw A0 adupmanuje KOHIENnTa
€JIEKTPOHCKE TproBuHe 3acHoBaHe Ha EDI
texHonoruju. EDI je pa3meHa cTpyKTypupaHHX
KOMEpLHjaJIHUAX 0JIaTaKa, IITO FTOBOPH JIa OPYyKe
Mopajy wumaru  (Qopmar Koju  omoryhasa
eNeKTpoHCKy o0paxy. EDI mpencraBma pasmeHy
momataka m3Mmely padyHapa 3aceOHHX (upMH,
TIPeCTaBJba pa3MeHy nojaraka usmely padyHapa
MaHyelHe  HWHTEpBEHIHWje,  Jakjie  pa3MeHa
momaTaka mi3Mely ammmkanmja, He Jbymu. EDI
omoryhiyje eneKTpOHCKY pa3MeHy Iofaraka He
caMo y TProBHHH, Bel ¥ y OCTaJIUM JeIaTHOCTUMA:
TPaHCIIOPTY,  UApPHHHU,  IUIATHOM  I[IPOMETY,
3IIPaBCTBY, AP>KaBHOj yIpaBH U jap, apupmuiryhu
NPUTOM KOHIENT  EJIEKTPOHCKE TProBHHE U
eneKkTpoHcKor nocioBama( Hy3osuh u MBanosuh,
2017, ctp.124.). I'mobanu3anuja TpXKUIITA YUjH je
Hocunany EDI TexHonoruja mpyskajy moryhHoct
NpUBpeHUM cyOjekTiMa naa mosehajy cBoje
yuemhe kako Ha gJomaheM Tako ©  Ha
MehyHapoaaoM TpxuiTy. MoryhHOCT mpakTuuHe
npumene EDI-ja y TproBuHH cy HeorpaHUuCHE.
IIpema jemHoM wuctpaxuBamy, 80% cMeTHH Yy
(byHKIMOHKCAKY TPrOBUHCKUX mpeay3eha HacTao
je 30or mpobiieMa y komyHHIIHpamby. OBE CMETHE
Cy ToclienuIia HeaJeKBaTHOT Opoja MM BEIHUKOT
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Oopoja wuHpopmarmja. Otyma u mnortpeba 3a
yBohemeM HH(YOPMAITOHOT CUCTEMa Y TPTOBUHH.

YOp3anu pa3Boj HHTEPHETA TOACTAKA0 j& U Pa3Boj
BUPTYETHUX 3ajeJHHUIA KOje pa3BHjajy CBOje
BUPTyeNTHE BalyTe Kako Ou omoryhmie pasMeHy
poba wm ycayra wusMely CBOjuUX UIIaHOBA.
BuprtyenHe BanyTe Cy peNaTHBHO HOB BHJA
€JIEKTPOHCKOT HOBIIA KOje ce KopHcTe 3a mrahame
poba m yciyra, Kao M JApYyrux TpaHcakuuja. Y
JUTEpaTypd  IOCTOjeé  MHOre  JedHUHUIMje
BUpTYyenHe Banyte. [Ipema nedununuju EBponcke
LHEeHTpaJHe OaHKe, BHpPTyENHa BajlyTa je THI
HeperyJINCaHorT, UM TATHOT HOBIA, KOjU Ce H3/1aje
M 0OWYHO KOHTPOJIMIIE CBOj pa3Boj, a KOPHCTH Ce
n mnpuxBaheH je wel)y wraHoBuma oxpelhene
BuptyenHe 3ajenaune (Crankuh 2009, ctp.95).

OO0aBpame  e-TProBuHe MOMOhy  MOOWIHUX
ypebaja 1 OS)KUIHUX MpeKa MpeCcTaBba MOOMIIHY
TpProBuHY(M-TPrOBHHA) , KOja CE jOII Ha3UBa U M-
mocJoBame. Y OBe akTHBHOCTH cnanajy B2b, B2C,
M-yIpaBa M TpaHCaKIMje M-ydema Kao M MPEeHOC
uHdopmanmje 1 HoBla. Kao u ko e-TproBuHe, M-
TProBUHA TIPEJCTABIba CICKTPOHCKH TPAHCAKIH]Y
Koje ce 00aBma nomohy MobOmIHUX ypehaja, mpeko
MHTEpHeTa, MOCIOBHUX HWHTPa-MpexKa, NMPUBATHUX
JMMHAja 32 KOMYHHUKAIWjy WIH JPYTHX OSKUIHHUX
Mpeka.  M-TproBuHa  ce  pasiukyje  on
TPaIULUOHAIHE €-TPrOBUHE W YECTO KOPHUCTH
CIICIMjaliHe TIOCJIOBHE MOJeNe, IUTO JOBOOH O
pa3Boja BenmmKOr Opoja HOBHX  aIUTHKaIija
IPOMEHOM OJHOca u3Melhy Kymauma M IpojaBara.
[TameTHn TenedoHM JaHacC WUrpajy 3HAYAjHHjY
YJIOTY Y JIMYHOM MBOTY MOTpOILIaya, y OJHOCY Ha
JECKTOIl WM JIAITOI padyHape, Ipe cBera 300r
Tora WTO Cy ((U3UYKKM CTAJHO HPHCYTHHU
MOTpOLIaYMMa WIN Y BUX0BO] OJIM3MHU. JenHO of
3Ha4ajHUX o0eJiekja maMeTHUX TenedoHa je To Ja
OHH MJCHTU(HKY]Y TaUHY aApecy KOPHCHHKA IITO
oMoryhaBa TapreTHplke MapKETHHIIKUX TOpyKa Ka
HOTPOIIaYMMa Ha OCHOBY HHXOBE JIOKALIHje.

Pa3Boj nOpymTBEeHMX Mpexa W JAPYIITBEHOT
MapKeTHHTa JONPHHEO j€ T1I0jaBH JpPYLITBEHE
TProBUHE, OJIHOCHO TPrOBUHE ITyTE€M JPYLITBEHHX
Mpexa. [lojam apymTBeHE TProBHHE C€ MPBU MYT
nojassbyje 2005. roaune, ycien sehe ymorpebe
IpymTBeHHX Meauja. Cama IpyIITBEHa TPrOBHHA
KOja Cce Ha3WBa W JPYIITBEHO IOCIOBamkE Ce
OJIHOCH Ha TpaHCaKIMje e-TProBHHE Koje ce
OJIBMjajy TpeKo JApPYIITBEHHX MeIuja Ha
MHTEpHETY, HacTajla HHTEIPHCAhEM e-TPrOBHHE U
e-MapKeTHHra noMoly aruIvKaiyje 3a JpyLITBEeHe
menuje BeO( enrn. Web) 2.0 JpymTBeHa
TProBUHA INPEJCTaBJba TPrOBUHY KOja YKJbydyje
kopumheme APy TBEHNX ME/Hja Koje TToApKaBajy
JpYLITBEHE HMHTEpaKIyje u momoh y
aKTHMBHOCTMMA, KYNOBHHE, Kao H  Mpojaje
MPOM3BOJIa M yCIyra Ha MPEXH M BaH me. OHa je
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Owia TIJIaBHM T[IOKpeTay JpYIITBEHE TPrOBHHE,
nopen  riobanuzanuje  mocioBama.  IIpomec
riofanu3anyje je TOBeo 10 capalrbe 3aloCICHHX,
nmapTHepa W HOTpollaya LIMpOM cBera. PasBoj u
Op3n pacT maMeTHHX TeledoHAa Cy OMOTyhmiH
pa3Boj apymrBeHe TproBuHe. Cama MOOMITHA
TPrOBHHA je TIpeACTaBjbajia OCHOBY pa3Boja
JPYIITBEHE TPrOBUHE.

Ha ocHoBY u3BOpa koju ce mojassbyjy oxn 2005. a
MOTOM M HApeIHHWX TOJMHA, MOXE CC 3aKJbyIHTH
Jla ce rIo0anu3anujom, y3 pasBoj HHYOPMALMOHUX
TEXHOJIOTHja, MEHha M CBECT MOTpOIIaya Kao H
BHUX0BA MepIeMInja riefama Ha caMe IPOU3BOJIE.
Pesynrar Tora je aHalOrHH pa3BoOj OPYIITBEHE
TPrOBHHE, KaO HOBH BHJ EJICKTPOHCKe. bp3nHa
HaTpeaoBama HHUje jeIHaKa y CBECTH IOTPOIIada
Kao y TEXHOJIOTHjH, ald UMa TCHACHLMjY Ja ce
CHHXPOHU3Yje y HEKOM HapeIHOM
neprony(MBanosuh, Cumosuh, 2019, ctp. 81).

4. TPTOBUHA Y HOBOM OKPYXKEBY -
HN3A30BU EJIEKTPOHCKE TPTOBUHE

HaxoH 1mITO Cy CTBOpEHHM YCJIOBH 3a Mpesa3ak U3
MEXaHHUKE Yy CJIEKTPOHCKY (ha3y pa3Boja, pa3Boja
,,HOBE-INTHTaTHe-BeO-eKOHOMHUj e, HacTraka
CJICKTPOHCKE  TPrOBHHE M CICKTPOHCKOT
MapKeTHHIa, TPXKUIIHO pa3BHjeHE 3EMJbE CYy
HUCKOpa4yWjie€ Yy HOBH TEXHOJIOIIKH IHKIYC,
Mo3HaTHju Kao mHIyctpuja 4.0. Y oBOM HUKIYyCY
WHTEpHET IpeicTaBba ¢a3y pa3Boja u omoryhaBa

HOBe MOryhHOCTH 3a pa3BOj EJIEKTPOHCKE
tproBune.  Wuaycrpuja  4.0. kao  HOBa
UHIyCTPHjCKA  peBoJdylHja  omoryhmma  je

ayromarusanujy M pa3BOj  TPrOBHHE Yy
TEXHOJIOLIKO-OpraHn3alMoHoM morneny. Jonasu
0 3aokpera y (¢akropuMa KOHKYPEHTHOCTH.
PecypcHo BoljeHa eKxOHOMHja ycTyma MecTo
€KOHOMHjH BOlCHOj 3HameM, WHOBalHjaMa W
nHpopManyjamMa. Y TIPBU IUIaH U30Mjajy 3HAEHE U
HOBE WHJeje Koje MJOBOJIE JO TEXHOJOUIKHX
NPOMEHa, C jelHe, W OAPKHBOI pacra, C APYre
CTpaHe.

TexHUYKO-TEXHOJIOIKN Hampelak y o0JjacTu
JUTUTAIHE WHIYCTPHje M padyyHapcTBa M3HEAPHO
jé  BemTauyKy HWHTEIUIeHIHjy, poboTe u
ayToMaTH3alljy KOju TocTajy Bojehm nm3ajHep
IUTHUTAaTHE EeKOHOMHMje W JpymTBa. Ha nuHUjN
JUrUTaIHEe TpHAc(opMallije ApYyUITBa Orjiacuia ce
n Cercka OaHKa ¢ MOpykoM: ,,Heka 3annmarma he
HecTaTd 300T ayToMmarusaluje, a ApPYru IOCIOBH
Hehe Outn HU Kpewpanu'. Kommnanuja ,,,,Foxconn
Technology Group “, a3mjckm mnpousBohau
»Apple“-oBux mpousBoga cMmamHO je  Opoj
3aI0CJICHNX 33 TpehuHy 0TKaKko cy poOOTH yIuTH y
BUXOB TPOW3BOJIHM TOroH. To 3Hauu Ja je y
neproxy ox 2012. mo 2016. romuae y O0BOj
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TajBaHCcKo] rpynanuju Bume ox 400.000 pagHuka
no0uiIo oTkasz 30or ayromaruzauuje (poboTH cy
racwm o 100.000 paganx Mecra roaummke). Ha
CHHCKY 3alloCieHuX y ,,Amazonu® TpEeHyTHO je
120.000 pobora. Jururanu3oBaHe MPOIABHUIE Y
KOjuMa HeMa Kaca 3a Hamjiaty HATH Kopru Beh ce
KyHoBHHa 00aBjha IIyTeM MOOWIHE aHIPOU]
alUTMKaIje IocTaje Cy CTBAPHOCT KOMITAHM)jE
,»Amazon Go*.

Oyrypuctn, mnpeasubajy HOBY  HMHUIHMjAH]y
JpYyUITBA y LEJIWHU HA HOBO] CTa3W YOBEYAHCTBA!
YOBEYAHCTBO 2.0. (ommmpHHje O TOME
Bunetu: Kese, 2016)

Bemrauka WHTENUTEHIMja W POOOTH MEHajy
TPaIUIMOHAIHE KOHLENT HOCIOBama, C jefHe, H
apupMHUIIy HOBH KOHLENT JUTHTaTH30BAHOT
npenyseha W ,,MapkeTHHr-MeHaIMEHT poboTa™ ¢
Ipyre crpaHe. MHOre KOMIIaHHje KOPHCTE
BEITAYKy HMHTEIUTCHLH]Y y CBOM NPOMOLHOHO-
KOMYHHKAI[MOHOM MUKCY Kako OH 3ampxane H
MPUBYKIIE Kymiie. MHOT'e KOMIIAHH]je IUIAHUPA]Y Ja
CBOj BO3HM MapK YHampeAe  BELITAYKOM
HHTEIUIeHIMjoM © omoryhe pobotuma 1a
yIpaBJbajy KaMHOHUMA.Y JIMTEpaTypH ce IMpolec
npesiacka ca pecypcHe CHOHOMHje Ha €KOHOMH]Y
BOh)eHy 3HamEM W HWHOBalHMjaMa IPETo3Haje Kao
NAapTHEPCTBO TP)KUIIHE CKOHOMHjE U 3Hama-
MHTEPAKLHja TP)KUIIHE SKOHOMHjE C HMPUPOITHHM
sHameM. [lom M. Pomep (Paul M. Romer)
mooutHuk HoOenmoBe Harpazge 3a CSKOHOMH)Y
(2018), ucrtpaxyjyhu Ha oBY TeMy, mopydyje na he
KOHKYPEHTCKY  IIPETO3HATJBUBOCT W OJPIKHB
€KOHOMCKH pa3BOj MMaTH HallMOHAJHE €KOHOMHU]e
W JIPYIITBO Yy LIEJMHHU YKOJHUKO C€ BUXOBa BH3H]a,
MHCHja W CTparerdja 3acHMBa Ha HHTETpUCAY
TEXHOJIOIIKUX MHOBalWja y JIyrOpOuHe
MakpoekoHOMcke ananm3e. Ilom M. Pomep je
JI0Ka3a0 KaKo aKyMyJaluja HJeja-TEeXHOIOUIKHX
MHOBAlMja IONPHHOCH IYTOPOYHOM E€KOHOMCKOM
pacty y Ti00alHOj EKOHOMHjH H Ollarocramy

craHoBuumTBa. C gpyre crpane, Jyean Hoa
Xapapu (Yuval Noah Harri), jeman of
HajIMTHPaHHU]UX ucropuyapa JaHAIIBUIE,

yIo30paBa ,,/1a BEITAYKy WHTEIUTCHIIN]y MOXEMO
KOPHUCTUTH Jia HampaBHMO paj wiu makao™. Ilo
BEMY ,,3200paBjbaMO Ja je Halll CBET CTBOpEH
JaHIeM cIydajHax jgorahaja m ma je ucropuja
o0nmMKoBama HE camMO Hamly TEXHOJOTH]Y,
MOJIMTHKY U APYIITBO, HETO M Hallla pa3MHUIIIbamba,
ctpaxoBe u cHoBe“. Comuonor E. T'mmenc (Etoni
Gidens) Hac HCTOBpeMEHO oXpabpyje M IUIaly,
TBpAHOM (pednma): ,Jia je OBO 3aauBibyjyhe u
3actpamyjyhe Bpeme.“ Msrmema nma Hac je
JUTHTaJHA  peBOJIylMja  JiOBeNa y  CTambe
OMaMJBEHOCTH W 30ymeHOCTH M Ja hemo, jomr
Iyro, ,CIymaTH MpHYe-YUYUTH JIeKOHje” of
BH3HOHApa TTO0AHOT cena.
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hy3osuh u Jlabosuh (2019) ncrnuy na ce Tpka
n3mely doBeka m mamerHux ypehaja Hacrabiba.
VcroBpeMeHO, Kpaj 3all0o4eTOM HCTPAXKUBABY
IUTUTATHE EKOHOMHje-TPrOBHHE ce He Hasupe.
Po6or mnmm xacmpka? Konauny ommyky nonehe
4yoBeK. To je W JIOrMYHO aKo MMaMoO y BUIY Ia
eNEKTPOHCKY TPrOBHHY Kpeupajy JbyAu 3a Jbyne.
U mopex HM3a HENMO3HAHWIA IITa HAaM JIOHOCE
TEXHOJIONIKE MpoMeHe u uHayctpuja 4.0., jenHo je
Beh wM3BeCHO, pPOOOT M HYOBEK Cy, YBEIHKO,
capamuuii.Ha kpajy, anu He Mame 1Mo 3Hauajy ,
Tpeba ucrahu na o e-TproBuHe He Tpeda NpaBUTH
»MHUTOMaHUjy"“. Ped je HOBOM HaumHy 00aBJbarba
TPrOBUHCKE JICIaTHOCTH, 3aCHOBAaHOM Ha NPUMEHU
CaBpeMEHHX  HH(OPMAIMOHO-KOMYHUKaIMOHUX
TEXHOJIOTHja ¥ CYCPET HOBOj —IWTUTAIIHO] -BeO -
WHTEPHET eKOHOMHUjU. E-TproBuHa koja je Hekama
NOMHIbaHa Kao BHU3Mja JaHAC je IocTaja
CTBapHOCT Yy TPKUIIHO Pa3BUjeHUM 3eMIbaMa(CTp.
28).

W mnopex Tora, ako cy M NpPUOIMKHO TauHa
npenBuharba TEXHOJOIIKO HCTpakuMBauke Kyhe
»Qartner “ u3 CAJl, na hie mo 2025. roaune jeana
TpehMHa pJaHaNIBUX TOCIOBAa OWTH 3aMemeHa
BEIITAYKH MHTEIUICHTHUM MallMHaMa, aKaJeMCKO
UCTpaXUBayKa €JHTa ce He cMe 00ecxpabpury,
06e3 o03Wpa Ha TO MTO Cy POOOTH BemITadyKa
HHTEIUTeHIINja, YBEJIUKO, KPeHYIN Y 0()aH3UBY Ha
TPXKUIITE paja, NOTHCKYjyhnm pamgHy cHary u3
(habpuukux xana u CyrepMapKeTa.

Jeman on Boxehmx wu3azoBa H mpobiema of
2020.ronuHe MIPECTaBIba naHaeMuja
KopoHaBupyca. Kao TakBa yTumana je Ha CBe
acrieKTe JKMBOTA, HA EKOHOMHjy 1a M Ha camy
TproBuHy. 300r cBoje cHenu(pUYHOCTH Koja
3axTeBa  (PU3UYKY  JUCTaHIly, u30eraBarmbe
KOHTaKTa, yTHIaJia je Ha IOHAlllame MOTPOIlaya,
Iy W WCTaKla 3Ha4aj e-TproBuHe. [laHmemuja je
JOaTHO yOp3aia pa3Boj ENEKTPOHCKE TPrOBHHE
jep ce jaBmia motpeba 3a KyHOBHHOM pobe myTeM
HHTepHeTa. MHOre KOMIaHuje Cy yBHIEJIE 3Ha4aj
SNIEKTPOHCKE TPrOBHHE U YCMEpHJIE CBOjy MaXmy
Ka mpomonuju ucte. IIponaja myreM HMHTEpHETa
nobuja Ha cBe BelieM 3Hauajy, and ce He
3aHEMapyje HH TPaauIMOHAIN OOJNHUIM MPOaje.
N30ujame maHAeMHUje je T0AaTHO yOp3aio pas3Boj
OECKOHTaKTHUX BHUJIOBAa KYMOBHHE, JIOK CY C€
oJpeheHn TpamMIMOHAIHK TProBUM HAULIH Y
npobmemy.  Ilpuctynm  koju  objammaBajy
TIOHAMIake NOTpoIIaYa MOJeJbEHH Cy Y TPH IpyIe:
(Mehta, Saxena, Purohit, 2020, ctp. 291-301)

®  [ICUXMYKH- 3aCHOBAHU Ha OJJHOCY IICUXE U
MOHAaMIamka MOTPOIAYa,;

®  COUMOJOIIKK NPHUCTYI - KOjH je rnoceehen
peakijamMa TOTpoIlada y pa3InduTHM
cUTyaljaMma Wik HaunHY TOHAIIamka Mo/
yTUIAjeM Pa3HUX IPYIITBEHHX MPUIINKA,
JIPYIITBEHUX Boha;
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e CGKOHOMCKM TIPHUCTYH — 3acHOBaH Ha
OCHOBHOM 3Hamby O MHKPOCKOHOMHjH Y
KOjeM TMOoTpomadd JedHHHILY CBOje
3axTeBe.

UctpaxuBama koja Ccy palleHa HaKOH MOYETKa
MaHIeMHje, U Koja ce U Jajbe paje, a ycMepeHa cy
Ha carjiejaBame IIOCIeAUIa IaHIeMHje Ha
MPUBPEIHO TMOCTIOBAmkE, IMTOKA3yjy Ja IpiKaBe Koje
Cy perucTpoBaje ciydajeBe 3apa3e Mokasyjy o 46
o 77% pacta y 3axTeBHMa 3a ycliyrama Koje ce
npykajy IyTeM JWIHTaJHe M HH(QOMaluoHe
TexHonoruje. Takole, mporiamiaBamke BaHPEIHOT
cTama U 3a0paHe KpeTama y Jp)KaBama, Kao Mepe
ycMepeHe Ha CIpeuaBame MIMpemka BUpyca, Malie
Cy 3a MOCJIEUIy pacT OHJAjH Ipoaaje u3Mehy 8 u
10%. UnHEN ce na 3amcTa NMPEACTOjH CBOjEBPCHA
PEBOIYIMja Y OABHjalby TPTOBHHE, KOja je CBaKaKo
HaWIa3uia, ajid Cy je YCIOBH MaHIeMHje 3Ha4YajHO
yop3amu. BaxHO je amoctpodupaTH 3HaYaj
MOCTOjama aJeKBaTHOT HOPMAaTUBHOT OKBUpA KOjH
je v QyHKIUjH HeoOMeTaHe MPUMCHE Pa3InIUTHX
o0JiuKa eNeKTPOHCKE TProOBUHE y Mpakcu. buio na
Cy y IUTamy pa3BHjEeHE, WJIH 3eMJbE Y DPa3Bojy,
BUX0BO (PYHKIMOHHUCAIE Y yCIOBMMA NaHAEMU]je
ce MPOMEHWJIO y IpaBly pactyher ocnamama Ha
MOTEHIMjajle M MONM IUTHUTATHUX TEXHOIOTH]a.
CBoje (yHKOMOHWCAmE Jpyau / JpymTBa /
EKOHOMj e / KOMIIaHHje npuiarolaBajy
IOUTHTATHOM ¥ OECKOHTAaKTHOM MEXaHH3MY 3a
pealu3anujy IOCIOBHUX TPAaHCAKLHja Ha CBUM
penammjama (m3meljy mojenuHana, win mnpexyseha,
win Biange - b2b, B2, B2I', I'2T" uta.). [Ipema
npojeklyjaMa y HOBOj MapajurMd IOCTKOBHU]L
pa3Boja he ycreniHuje OUTH OHE 3eMJbe/KOMITaHH]e
Koje cy Opxe u epHuKacHHje CIpPOBEJC IPOIEC
qururanusanyje. Hekn ayropu ykasyjy v Ha TO Jia
he ce paHHja nopehema n3mehy
pa3BHjeHHX/3eMasba Yy pa3Bojy, Mcroka/3amana,
OHMX KOJU MMajy /M OHHX KOjU HEMajy, Y HOBOM
CBETCKOM IIOPETKY CBECTH C€aMo0 Ha MoTpedy
nopehema usmehy OHHUX JMTHTATHUX
(OECKOHTAaKTHHUX) / M CBHUX OCTAIHX. Y TOM
CMHCIIy, €BHUACHTHO je Ja C€ KOHCTAaHTHO IIHPH
JUrUTaNHA nojiena Mel)y 3emMibama, 1ITO pe3ynTupa
HoBuM U Behum HejemnHakoctuma. (Pillai, R.S.
(2020), April)

Ctpax of 3apa3e KOPOHABUPYCOM CE€ Pa3IHMIHTO
UCIIOJBUO Y PA3IMYMTUM 3eMJbaMa, CaMHM THM
pasnuunre cy npedepeHnuje Ka KyIOBHHHU
oJpel)eHnX HaMUPHHIIA OHJIAjH:

- YV CpOuju oHIAJH KYNOBHHA OpTaHCKE
xpaHe je nosehana no 66,67%, y oxHocy
Ha IepHo/l IIpe MaHIeMHuje KOpOHaBHpYyca.
[IpomeHe y NpOLEHTYaIHOM CMHCIY ca
acTlieKTa OHJIajH KYINOBHHE MOTy ce
ob6jacHuTH oBehaHuM cTpaxom oj 3apaze
KOpDOHAaBHpPYCOM, Kao M 0o0jasHH 3a
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COIICTBEHO 31paBibe. OpraHcky XpaHy
HajBHIIE CYy  KOH3yMHpale  JKCHe,
reaepandja X (og 25-40 rogwmHA),
MOTPOIIaYM KOjH CY 3aBpPIIMIM BHIIY
OIKOJly W OHH KOjH WMajy MECEYHH
IOXOIaK W3HAI mpoceka (Ciric’,
Ignjatijevi¢, Brkanli¢(2020), . 151)

- YV Kunu TokoM maHzaeMuje KOpoHaBHpyca,
XpaHy Cy HajBUIIC OHJIAjH KyMOBaJIH
MIIaM KOjU JKUBE Y BEJIHKUM TPaJoBUMA.
(Gao, Shi, (2020), nm.1)

-V Wnmnju, HOTPOIIaYN uMajy
crienipuIaH CTaB MPUIHKOM JOHOLICHA
oJtyka o kynoBuHu. OHU MOpajy 1a BUIC
U JOOMPHY HPOW3BOA IIpe HEro IWTO ce
OUTyde 3a KyNOBHHY, IIOTOTOBO aKo je
BpenHocT pobe Beha. MHorm Kynmm cy
KOH3EPBaTUBHU M TEXE IOHOCE OJUIyKe
3aCHOBaHe Ha IPOMOIIMjaMa, HIIp. KaJa ce
HyZe HOIYCTH YKOJHMKO €€ KYIH OHJIAjH,
OecriatHa JocTaBa U cau4HO.(Srivastava
& Bagale (2019), mn. 309) Ilangemuja
KOpOHABHpYCa je yTHIlajia Ha pacT Opoja
KOPHUCHHKA HMHTEPHET KYMOBHHE, KOjuMa
je TakaB HauMH  KyNOBHHE  OHO
HezamucauB.(Susmitha (2021), . 1162)

TpamunnoHaiHa TProBUHa je IOMHHAHTaH BUJ
TprouHe y PemyOmumu CpOuju, anu ereKTpoHCcKa
TProBUHa OeleXW KOHTMHyHpaHH pacT. [Ipema
HCTPAXKHUBABY Peny6nmaxor 3aBoJa 3a
CTaTHCTHKY, 36.1% ucnurannka je y 2020. roanan
Ky[NWJIoO HewTo npeko wuHTepHera, 11,8% je
KynwiIo W TOCIeAmUX TOAWHY naHa, 9,1 % mpe
BUIIIC O] TOJUHY JaHa, 10K 41% ucnuTaHuka HUje
HHMKaJla KynoBajo Ha uHTepHery. P EnextpoHcka
tpropuHa y CpOuju, npeMa HCTPaKUBABY
Ipuspenne komope CpOuje, yABOCTpydYCHA je
TOKOM BaHPEIHOT CTama, y OJHOCY Ha BpeMe IIpe
MaHJeMHje KOpPOHaBHUpYyCa, a pPacT KyNOBHHE H
npojiaje MpeKo HHTepHeTa O4YeKyje ce u Yy
HapenHoM repuony. Anammza [IKC ykasyje ma je
npojaja HAMUpHUIR y  TOM  IEpUOAdY
noBehana jecer myra y OAHOCY Ha IPOCEYHH
MECEYHHM MpOMeT mpe maHzemuje. [laHmemuja je
CpOuju mopen pacta OHJIAjH MPOjaje TOHENa
NPOMEHY CTPYKTYype KOPHCHHKA, jep Ce OHJIajH
KyIIOBHHA IPOMIMPUJIa HAa CBE CTapOCHE TIpyIie
NoTpomaya ¥ TO HIMPOM Liesie 3eMJbe, Y3 PacT
npenacka Ha ynotpeOy oniaju mahama. Bennku
TPrOBUHCKM JIAHIM CY aKTHBUPIM M Ojadyaliu
CBOj€ OHJIajH NPOJIABHUIIE M COIICTBEHE JJOCTAaBHE
ciryx0e 300r 3aXTeBaHMX BHUCOKMX CTaHAapia 3a
TpaHCIIOPT npexpaMOeHux MIPOM3BO/IA.
3abenexkeHa Cy M HETaTUBHA MCKYCTBa KOPHUCHUKA
€-TProBUHE Y BEe3M Ca MaJIatbeM MOjeIMHNX CajTOBa
U 1pobiieMrMa ca ayToMaTH3alljoM OopydYHBamba
U TpuMama TnopynbuHa. Y3pok je Hajuemthe y
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TOME IITO JoMahu TProBUM joLI HEMajy HOTIIyHO
npuiaroleHa peniema 3a e-TproBUHY.

3AK/bYYAK

Ca pa3BojeM W IPHUMEHOM HHTEpPHETa OTBapa ce
MyT Ka JATHTAIHO] €KOHOMHJU KOja TPOKUMa CBE
acmekre riofanHe exoHoMHje. TproBmHa je Kao
HajcTapyja TMPUBpPEIHA ENAaTHOCT HajIOIIOKHI]a
npoMeHamMa W cycpehe ce ca m3a30BHMA
CaBpEMEHOT CBETa, T€ je€ MOTPEOHO KpeupaTH HOBH
MOJIeT ~ KOHKYpPEHTCKE MpegHoCTH Kkoju  he
HoApa3syMeBaTH MIPUMEHY BeIlITauKe
MHTEJIUTeHIINj e, nporueca JUTHTANN3alM] e,
pa3Bujambe MoOWIHE IUIaThopMe, APYIITBEHE
TPrOBUHE, CBE TO Ca LWBEM OICTAaHKa Ha
TPXKUIITY Yy CaBPEMEHUM YCJIOBHMa, YCIOBHMA
rmobanm3anuje. YOp3aHH pa3BOj HHTEpHETa
MOJICTAaKA0 j& M Pa3BOj BUPTYCIHUX 3ajeIHUIIA KOje
pa3BHjajy CBOje BHPTYCIHE BaIyTe Kako O
omoryhmite pasmeHy poba u ycimyra u3Meljy cBojux
4yjaHoBa. BemrTauka HHTENHMreHUMja ¥ POOOTH
MEbajy TPaJWIMOHAIHU KOHIENT IOCIOBama, C
jenue, u adupmHuILy HOBHU KOHIIETIT
JUTMTANIN30BaHOT mpeay3eha u  ,,MapkeTHHT-
MEHaIMEHT pobora“, ¢ apyre cTpaHe. MHore
KOMITIaHHj€ KOPHUCTE BEIUTAYKY HWHTEIMICHUH]Y Yy
CBOM IPOMOIIMOHO-KOMYHHKALIHOHOM MHUKCY KaKO
Ou 3aapxaie W mnpuByKie Kynume. Ha ocHOBY
NOJIa3HUX TPETIIOCTABKH JOJAa3UMO N0 3aKJbydKa
Ja ¥ Topel Hu3a OrpaHNYeHA MONYT APYIUTBEHO-
CKOHOMCKOT ~ OKpY)KeHa, KyIType U HaBHKe,
HOCJIOBHOI' OKpPYX€Hha ¥ TEXHUYKUX YCJIOBa,
€JIEKTPOHCKA TPrOBHHA TIPETBapa CBET Y TI00aIHO
Tpxkuiite. l30ujame mnaHgeMuje je  JOAATHO
yOp3ai0 pa3Boj OECKOHTAKTHUX BHI0BA KYIIOBHHE,
JIOK cy ce oapeheHH TpaguIlMOHATHU TPTOBIH
Hanu y mpoOiemy. Ilanmemuja je gokaszana
3Ha4aj eNEeKTPOHCKE TPrOBHHE U HEHE NPEIHOCTH,
Ka0 M HEH30eKHOCT y YCIOBHMAa KakBH Cy 3a
BpeMe MaHjaeMHuje.
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SUMMARY

Digital transformation is a process of introducing
digital technologies in all segments of life and
business. With the development and application of
the Internet, the way is opened to a digital
economy that permeates all aspects of the global
economy and refers to the economy based on
digital technologies and communication networks.
The application of the Internet leads to the
reengineering of the entire supply chain, the
development of new business formats for trade in
goods, services and capital. Products are traded
without business partners being seen at all. After
the advent of POS equipment, computer scanners,
the Internet and the like, there is a transition from
traditional payment systems (check, bill of
exchange, paper money) to electronic payment
system. Market developed countries have
developed electronic money, electronic credit
cards, electronic checks, electronic payments via
mobile phones and many other electronic payment
systems. Consequently, electronic payment has
come to life in the e-commerce system. However,
for the economic objectification of further
development, it is necessary to consider: the
purchasing power of future e-customers, socio-
cultural features, the degree of security, the level
of development of telecommunications
infrastructure, etc. The development of e-
commerce has contributed to the development of
mobile commerce, which is an electronic
transaction that is performed using mobile devices,
over the Internet, business intranets, private
communication lines or other wireless networks.
M-commerce differs from traditional e-commerce
and often uses special business models, which
leads to the development of a large number of new
applications by changing the relationship between
buyers and sellers. Social commerce is commerce
that involves the use of social media that supports
social interactions and assistance in activities,
shopping as well as sales, products and services
online and offline. She was the main driver of
social trade, in addition to the globalization of
business. The process of globalization has led to
the cooperation of employees, partners and
consumers around the world. The development and
rapid growth of smartphones have enabled the
development of social commerce. Mobile
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commerce itself was the basis for the development
of social commerce.

After creating the conditions for the transition
from Menanka to the electronic phase of
development, development of the "new-digital-
web-economy", the emergence of e-commerce and
e-marketing, market developed countries have
entered a new technological cycle, better known as
Industry 4.0. In this cycle, the Internet is a guide to
development and provides new opportunities for
the development of e-commerce. Industry 4.0. as a
new industrial revolution, it enabled the
automation and development of trade in terms of
technology and organization. There is a shift in
competitiveness factors.

The pandemic has further accelerated the
development of e-commerce as the need has arisen
to purchase goods online. Many companies have
realized the importance of e-commerce and turned
their attention to promoting it. Online sales are
gaining in importance, but traditional forms of
sales are not neglected either.
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Abstract: In modern conditions, when the Internet
has reached the peak of its development and
application., and enabled efficient and fast
communication, the world is facing a series of
changes that require adaptation to new
circumstances. The road to a new digital-Internet
economy is opening up. There is a digital
transformation of the economy (trade) and society
as a whole. Industry 4.0, artificial intelligence,
"fight" robots-cashiers, buy-sell on "Click", virtual
trade, mobile platforms, e-money, lead to a
turnaround in creating a new model of competitive
advantage of trade in the conditions of "new-Web-
Internet- digital "economy. It all takes place on a
digital platform. It is negotiated, sold-bought, on a
virtual platform, without the participants being
seen. The World Bank predicts that 1/3 of
traditional occupations will disappear by 2030,
while the "Silicon Valley" oligarchy predicts that
in 2050 the human brain (“identity-thinking
entity") will be stored in a “klaud” environment.
Physical-psychosociological- "material” and other
recognizability of today's man, economy and
society as a whole will be formatted in the form of
a "digital" record. Therefore, futurists predict a
new initiation of society as a whole on a new path
of humanity: HUMANITY 2.0. The aim of this
paper is to show the way trade works in the age of

HOBW EKOHOMMWUCT

| 57 |

everyday changes on a global level. The expected
results of this paper are to provide adequate
information on the functioning of trade in the
conditions of digital transformation, to present
new models of society, humanity, economy-trade,
better known in the futurist vision as "Digital
format of new society, humanity and man-as a
mosaic of harmonized details".

Key words: Trade, digital economy, e-commerce,
globalization, digitization, internet

JEL classification: 0039

1. INTRODUCTION

Trade is one of the oldest economic activities,
therefore it is the most susceptible to change and
the introduction of innovations. With the
development of information technology, there is a
convergence of traditional forms of business, the
carrier of trade activities and information
technology and electronics. It turned out that the
application of informatics and technology provides
a number of opportunities for the development of
trade. Electronic commerce has evolved in its
development, with the development of satellite and
cable television, micro-electronics and the
application of information and communication
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systems, until the development of the Internet,
which leads to the creation of new trade
institutions. The digitalization process has
encouraged the  development of virtual
communities that develop their virtual currencies,
the development of a virtual form of trade, "click"
shopping, all of which contribute to the
embodiment of the problems of modern society,
the struggle for the survival of traditional
occupations as well as man as a conscious being,
not man in " cloud" environment. It is precisely the
goal of this work to show the way trade functions
in the age of daily changes on a global scale. The
goal of the research is to get acquainted with the
concept of electronic commerce, innovations in
electronic commerce, to show the challenges of
commerce in modern conditions, as well as the
impact of the Covid-19 pandemic on the
development of electronic commerce. The starting
premise is that electronic commerce is turning the
world into a global market and as such is subject to
changes and challenges. The expected results of
this work are to provide adequate information on
the functioning of trade in the conditions of digital
transformation, to show new models of society and
trade in the conditions of the "new-Web-Internet-
digital” economy.

2. DIGITAL TRANSFORMATION OF
TRADE

Digital transformation is the process of introducing
digital technologies into all segments of life and
business. With the development and application of
the Internet, the way to a digital economy is
opening, which permeates all aspects of the global
economy and refers to an economy based on
digital technologies and communication networks.
The use of the Internet leads to the reengineering
of the entire supply chain, the development of new
business formats for trade in goods, services and
capital. It is produced and traded without the
business partners even seeing each other. The way
to a new concept is opening, the concept of virtual
(electronic) business, electronic commerce, virtual
supply chain.

The digital economy refers to the economy based

on digital technologies, including digital
communication networks (Internet, intranets and
private  value-added networks), computers,
software and other related information

technologies (Turban, McLean and Wetherbe,
2004). Post-industrial society is denoted by the
terms "network economy", "digital economy" and
as such they separate the economy driven by
resources and the economy driven by knowledge
and information. The term "new economy" is often
synonymous with the digital economy. Its

infrastructure provides a global platform where
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people and organizations communicate and
collaborate, and under its influence worldwide
there have been major changes in labor and
product markets. According to the OECD, the term
"new economy" describes aspects or sectors of the
economy that produce or intensively use
innovative or new technologies. This relatively
new concept particularly applies to industries
where the production, sale and distribution of
goods and services are increasingly dependent on
computers, telecommunications and the Internet.
(OECD, 2014)

Cuzovi¢ and  Sokolov-Mladenovi¢,  (2014)
conclude that "ICT challenges are accepted by
multinational companies, leaders in the global
market. Due to the different pace of ICT
implementation in the business strategy, there is a
technological and economic gap between
companies. The differences are even more
noticeable if the development and application of
technological innovations is viewed at the global
level. The digital divide that already exists
between the developed North and the
underdeveloped South will lead to a further
technological and economic divide between these
countries. The generators of the "new economy"
also lead to the division of companies into globally
recognizable and parochial type companies.
Through that prism, and in the conditions of
further penetration of ICT, future trends of
globalization should be viewed". (p. 145.)

One of the most represented forms of trade in the
digital transformation is electronic trade, which
was created precisely on the basis of the
development of information and communication
technologies and electronics, when a path was
created for the development of the digital
economy, which provides the basis for the creation
of electronic trade. Electronic commerce has
evolved in its development, with the development
of satellite and cable television, micro-electronics
and the application of information and
communication systems, until the development of
the Internet, which leads to the creation of new
trade institutions. Electronic trade as a synonym
for Internet trade is closely related to other
scientific disciplines such as: business informatics,
distributed  marketing, electronic  business,
electronic marketing.

Electronic commerce (e-commerce) is defined as
conducting business transactions via
telecommunication  networks, primarily the
Internet. Also, it is pointed out that the term e-
commerce tries to denote a diverse,
multidisciplinary business that includes a set of
activities starting from technology intended for
computer experts to customer behavior (Turban,
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McLean and Wetherbe, 2003, p.168). Aware of the
fact that there is no single definition of the concept
of electronic commerce, and that the definition
cannot be standardized, electronic commerce
actually represents a term with multiple meanings,
and according to these authors, many theoreticians
and practitioners use the term electronic business
(eng. e-business) as a synonym for e-commerce,
which includes not only sales and purchases, but
also customer service, collaboration with business
partners, and conducting electronic transactions
within the organization (Turban et al., 2003, p.
168). Electronic commerce includes business
activities that take place outside the company, and
electronic business includes the application of
information technology for processing business
transactions within companies and institutions
(Laudon and Traver, 2002, p.10). Two
characteristic phases can be observed in the
development of electronic commerce, namely
(Cuzovi¢, Sokolov-Mladenovi¢ and Cuzovié,
2018, p.125):

1. application of information and communication
technologies in traditional trade institutions, i

2. development of new electronic trade
institutions.

The first phase is characterized by the application
of computers, the development of EAN/GSL,
EPOS, EFTPOS systems in traditional trade. With
the emergence of EDI, the EDIFACT standard and
the Internet, a new phase of institutional
innovations in trade, better known as electronic-
Internet trade, is emerging. In addition to virtual
stores, online (eng.on-line) sellers and buyers,
electronic auctions, electronic stock exchanges are
also developing, paper documents are being
replaced by electronic business documents, new
models of electronic trade are being developed. It
is recognized that it is necessary to standardize the
entire telecommunications infrastructure, which
will provide a unique language of communication
in the marketing channel, starting from the search
and presentation of business information, payment
systems, delivery, and complaints to customers.

3. NEW TRADE MODELS

After the appearance of POS equipment, computer
cash register scanners, the Internet and the like,
there is a transition from traditional payment
systems (cheque, bill, paper money) to an
electronic payment system. Market developed
countries have developed electronic money,
electronic credit cards, electronic check, electronic
payments via mobile phones and many other
electronic  payment systems. Consequently,
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electronic payment has taken root in the e-
commerce system. However, for the economic
objectification of further development, it is
necessary to look at: the purchasing power of
future e-customers, socio-cultural peculiarities, the
level of security, the level of development of the
telecommunications infrastructure, etc. Electronic
commerce is turning the world into a global
market. The internationalization of electronic
commerce implies the standardization of
telecommunications infrastructure, the
standardization of electronic business documents,
information and communication systems, security
protocols in the e-commerce system and the like. It
is necessary to develop the concept of information
cooperation and this can be achieved by
interconnecting the infrastructure of banks and
trading companies into national and global
infrastructure.

EDI was born in the process of development of
scientific and technological progress and company
operations in an increasingly turbulent
environment. With the development of information
technologies, the application of e-mail, the
transmission of visual information, in the mid-90s
in market-developed countries, the concept of
electronic trade based on EDI technology was
affirmed. EDI is structured commercial data
interchange, which means that messages must be
in a format that allows for electronic processing.
EDI represents the exchange of data between
computers of separate companies, it represents the
shoulder of data between computers of manual
intervention, so the exchange of data between
applications, not people. EDI enables the
electronic exchange of data not only in trade, but
also in other activities: transport, customs,
payment transactions, healthcare, state
administration, etc., thereby affirming the concept
of electronic trade and electronic business.
(Cuzovi¢ and Ivanovié, 2017, p.124 ).
Globalization of the market, which is supported by
EDI technology, provides an opportunity for
business entities to increase their participation both
on the domestic and international markets. The
possibilities of practical application of EDI in trade
are unlimited. According to one research, 80% of
disruptions in the functioning of trading companies
were caused by problems in communication. These
disturbances are the result of an inadequate
number or a large amount of information. Hence
the need to introduce an information system in
trade.

The rapid development of the Internet has
encouraged the  development of  virtual
communities that develop their own virtual
currencies to enable the exchange of goods and
services between their members. Virtual currencies
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are a relatively new form of electronic money used
to pay for goods and services, as well as other
transactions. There are many definitions of virtual
currency in the literature. According to the
definition of the European Central Bank, virtual
currency is a type of unregulated, digital money,
which is issued and wusually controls its
development, and is used and accepted among the
members of a certain virtual community (Stanki¢

2009, p.95)

Conducting e-commerce using mobile devices and
wireless networks represents mobile commerce
(m-commerce), which is also called m-business.
These activities include B2B, B2C, m-
administration and m-learning transactions as well
as the transfer of information and money. As with
e-commerce, m-commerce is an electronic
transaction that takes place using mobile devices,
over the Internet, business intranets, private
communication lines or other wireless networks.
M-commerce differs from traditional e-commerce
and often uses special business models, which
leads to the development of a large number of new
applications by changing the relationship between
buyers and sellers. Smartphones today play a more
important role in the personal life of consumers,
compared to desktop or laptop computers. ,
primarily because they are physically constantly
present to consumers or in their vicinity. One of
the important features of smartphones is that they
identify the user's exact address, which allows
marketing messages to be targeted to consumers
based on their location.

The development of social networks and social
marketing contributed to the emergence of social
commerce, that is, commerce through social
networks. The concept of social commerce first
appeared in 2005, due to the increased use of
social media. Social commerce itself, which is also
called social business, refers to e-commerce
transactions that take place through social media
on the Internet, created by integrating e-commerce
and e-marketing using the Web 2.0 social media
application. Social commerce is commerce that
involves the use of social media that promote
social interactions and help in activities, buying as
well as selling, products and services online and
offline. It was the main driver of social trade, in
addition to the globalization of business. The
process of globalization has led to the cooperation
of employees, partners and consumers around the
world. The development and rapid growth of
smartphones has enabled the development of social
commerce. Mobile commerce itself represented the
basis of the development of social commerce.

Based on the sources that have appeared since
2005 and then in the following years, it can be
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concluded that globalization, along with the
development of information technologies, changes
the awareness of consumers as well as their
perception of the products themselves. The result
is the analog development of social commerce, as
a new form of electronic commerce. The speed of
progress is not the same in consumer
consciousness as in technology, but it tends to
synchronize in some future period. (Ivanovié,
Simovi¢, 2019, p. 81).

4. TRADE IN A NEW ENVIRONMENT -
CHALLENGES OF ELECTRONIC TRADE

After the conditions were created for the transition
from the mechanical to the electronic phase of
development, the development of the "new-digital-
web-economy”, the emergence of electronic
commerce and electronic marketing, market-
developed countries stepped into a new
technological cycle, better known as Industry 4.0.
In this cycle, the Internet represents a phase of
development and enables new opportunities for the
development of electronic commerce. Industry 4.0.
as a new industrial revolution enabled the
automation and development of trade in
technological and organizational terms. There is a
turning point in the factors of competitiveness. A
resource-driven economy is giving way to an
economy driven by knowledge, innovation and
information. Knowledge and new ideas that lead to
technological changes, on the one hand, and
sustainable growth, on the other, are coming to the
fore.

Technical and technological progress in the field
of digital industry and computing has given rise to
artificial intelligence, robots and automation,
which are becoming the leading designer of the
digital economy and society. On the line of digital
transformation of society, the World Bank also
spoke with the message: "Some occupations will
disappear due to automation, and other jobs will
not even be created." Foxconn Technology Group,
the Asian manufacturer of Apple products, has cut
the number of employees by a third since robots
entered their production facility. This means that in
the period from 2012 to 2016, in this Taiwanese
group, more than 400,000 workers were fired due
to automation (robots extinguished 100,000 jobs
per year). There are currently 120,000 robots on
the list of Amazon employees. Digitized stores
where there are no cash registers or shopping carts,
but purchases are made via a mobile Android
application, have become a reality for the company
"Amazon Go".
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Futurists predict a new initiation of society as a
whole on the new path of humanity: HUMANITY
2.0. (more on this see: Keze, 2016)

Artificial intelligence and robots are changing the
traditional concept of business, on the one hand,
and affirming the new concept of digitalized
enterprise and "marketing-management robots", on
the other. Many companies are using artificial

intelligence  in  their ~ promotional  and
communication mix to retain and attract
customers. Many companies are planning to
improve their wvehicle fleet with artificial

intelligence and enable robots to drive trucks. In
the literature, the process of transition from a
resource economy to an economy driven by
knowledge and innovation is recognized as a
partnership of the market economy and knowledge
- the interaction of the market economy with
natural knowledge. Paul M. Romer (Paul M.
Romer), winner of the Nobel Prize for Economics
(2018), researching this topic, says that national
economies and society as a whole will have
competitive recognition and sustainable economic
development if their vision, mission and strategy
are based on the integration of technological
innovations in long-term macroeconomic analyses.
Paul M. Romer proved how the accumulation of
ideas-technological innovations contributes to
long-term economic growth in the global economy
and the well-being of the population. On the other
hand, Yuval Noah Harari, one of the most quoted
historians today, warns “that we can use artificial
intelligence to create heaven or hell." According to
him, "we forget that our world was created by a
chain of random events and that history shaped not
only our technology, politics and society, but also
our thoughts, fears and dreams". Sociologist E.
Giddens (Ethony Giddens) both encourages and
frightens us, claiming (in words): "this is a
fascinating and terrifying time." It seems that the
digital revolution has left us in a state of stupor
and confusion, and that we will, for a long time, be
"hearing stories-learning lessons" from the
visionaries of the global village.

Cuzovi¢ and Labovi¢ (2019) point out that the race
between humans and smarts continues. At the
same time, there is no end in sight for the research
into the digital economy-trade. Robot or cashier?
The final decision will be made by man. It is also
logical if we keep in mind that electronic
commerce is created by people, for people. Despite
a series of unknowns, what technological changes
and industry 4.0 bring us, one thing is already
certain, robots and humans are, to a large extent,
collaborators. Last but not least, it should be
emphasized that e-commerce should not be made
into a "mythomania”. . It is a new way of doing
business, based on the application of modern
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information and communication technologies to
meet the new - digital - web - internet economy. E-
commerce, which was once mentioned as a vision,
has now become a reality in market-developed
countries. (p. 28.)

In addition, if the predictions of the technology
research company "Gartner" from the USA are
approximately correct, that by 2025 one third of
today's jobs will be replaced by artificially
intelligent machines, the academic research elite
must not be discouraged, regardless of the fact that
robots are artificial intelligentsia, in a big way,
launched an offensive on the labor market, pushing
the workforce out of factory halls and
supermarkets.

One of the leading challenges and problems since
2020 is the pandemic of the Covid-19 virus. As
such, it has affected all aspects of life, the
economy and even trade itself. Due to its
specificity that requires physical distance, avoiding
contact, it influenced consumer behavior, but also
highlighted the importance of e-commerce. The
pandemic further accelerated the development of
electronic commerce, as the need to purchase
goods via the Internet arose. Many companies have
realized the importance of electronic commerce
and directed their attention towards its promotion.
Online sales are gaining more and more
importance, but traditional forms of sales are not
neglected either. The outbreak of the pandemic
further accelerated the development of contactless
shopping, while certain traditional retailers found
themselves in trouble. Approaches that explain
consumer behavior are divided into three groups:
(Mehta, Saxena, Purohit, 2020, pp. 291-301)

« psychological - based on the relationship between
the consumer's psyche and behavior;

* sociological approach - which is devoted to
consumer reactions in different situations or
behavior under the influence of various social
situations, social leaders; and

 economic approach - based on basic knowledge
of microeconomics in which consumers define
their requirements.

Research that was done after the beginning of the
pandemic, and which is still being done, and is
aimed at looking at the consequences of the
pandemic on business operations, shows that
countries that have registered cases of infection,
show from 46 to 77% growth in requests for
services provided through digital and information
technologies. Also, the declaration of a state of
emergency and the prohibition of movement in the
states, as measures aimed at preventing the spread
of the virus, resulted in an increase in online sales
between 8 and 10%. It seems that a kind of
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revolution in the development of trade is really
coming, which was certainly coming, but the
conditions of the pandemic have significantly
accelerated it. It is important to apostrophize the
importance of the existence of an adequate
normative framework, which is the function of the
smooth application of various forms of electronic
commerce in practice. Whether it is developed or
developing countries, their functioning in
pandemic conditions has changed in the direction
of growing reliance on the potential and power of
digital technologies.

People/society/economy/companies adapt their
functioning to a digital and contactless mechanism
for the realization of business transactions on all
relationships (between individuals, or companies,
or governments - B2B, B2C, B2G, G2G, etc.).
According to the projections, in the new paradigm
of post-covid development, those
countries/companies  that  implemented  the
digitization process faster and more efficiently will
be more successful. Some authors also indicate
that earlier comparisons between
developed/developing countries, East/West, those
who have/and those who have not, in the new
world order will be reduced only to the need for
comparison between those who are digital
(contactless)/and all others . In this sense, it is
evident that the digital divide between countries is
constantly widening, resulting in new and greater
inequalities. (Pillai, R.S. (2020), April.)

The fear of the infection of Kovid-19 manifested
itself differently in different countries, therefore
there are different preferences towards buying
certain foods online:

- In Serbia, the online purchase of organic food has
increased to 66.67%, compared to the period
before the Covid-19 pandemic. Changes in
percentage terms from the aspect of online
shopping can be explained by the increased fear of
infection with Kovid-19, as well as fears for one's
own health. Organic food was mostly consumed
by women, generation X (aged 25-40), consumers
who completed higher education and those with an
above-average monthly income (Ciri¢, Ignjatijevié,
Brkanli¢(2020), pp. 151)

- In China during the Covid-19 pandemic, food
was mostly bought online by young people living
in big cities. (Gao, Shi, (2020), pp.1)

- In India, consumers have a specific attitude when
making purchasing decisions. They need to see and
touch the product before they decide to buy,
especially if the value of the goods is higher. Many
customers are conservative and tend to make
decisions based on promotions, e.g. when
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discounts are offered if you buy online, free
shipping and the like. (Srivastava & Bagale
(2019), pp.309) The Covid-19 pandemic affected
the growth of the number of users of online
shopping, for whom such a way of shopping was
unimaginable. (Susmitha ( 2021), pp. 1162)

Traditional trade is the dominant form of trade in
the Republic of Serbia, but electronic trade records
continuous growth. Electronic commerce in
Serbia, according to the research of the Republic
Institute of Statistics, 36.1% of respondents bought
something online in 2020, 11.8% bought
something in the last year, 9.1% more than a year
ago, while 41% of respondents did not never
shopped online. The reasons for the relatively large
number of those who do not use or are slow to
accept. Electronic commerce in Serbia, according
to research by the Serbian Chamber of Commerce,
doubled during the state of emergency, compared
to the time before the Covid-19 pandemic, and the
growth of online shopping and sales is expected in
next period. The analysis of PKS indicates that the
sale of groceries in that period increased ten times
compared to the average monthly turnover before
the pandemic. In addition to the growth of online
sales, the pandemic brought to Serbia a change in
the structure of users, because online shopping has
spread to all age groups of consumers and across
the entire country, with an increase in the
transition to the use of online payments. Large
retail chains have activated and strengthened their
online stores and their own delivery services. due
to the high standards required for the transport of
food products. Negative experiences of e-
commerce users related to the downfall of certain
sites and problems with the automation of ordering
and receiving orders were also recorded. The
reason is most often that domestic merchants do
not yet have fully customized solutions for e-
commerce.

CONCLUSION

With the development and application of the
Internet, the way to a digital economy is opening,
which permeates all aspects of the global
economy. Trade, as the oldest economic activity, is
the most subject to change and faces the challenges
of the modern world, and it is necessary to create a
new model of competitive advantage that will
include the application of artificial intelligence, the
process of digitalization, the development of a
mobile platform, social commerce, all with the aim
of surviving on the market in modern conditions. ,
conditions of globalization. The rapid development
of the Internet has encouraged the development of
virtual communities that develop their own virtual
currencies to enable the exchange of goods and
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services between their members. Artificial
intelligence and robots are changing the traditional
concept of business, on the one hand, and
affirming the new concept of digitalized enterprise
and "marketing-management robots", on the other.
Many companies are using artificial intelligence in
their promotional and communication mix to retain
and attract customers. Based on the initial
assumptions, we come to the conclusion that
despite a number of limitations such as the socio-
economic environment, culture and habits,
business environment and technical conditions,
electronic commerce turns the world into a global
market. The outbreak of the pandemic further
accelerated the development of contactless
shopping, while certain traditional retailers found
themselves in trouble. The pandemic has proven
the importance of electronic commerce and its
advantages as well as its inevitability in conditions
such as those during the pandemic.
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SUMMARY

Digital transformation is a process of introducing
digital technologies in all segments of life and
business. With the development and application of
the Internet, the way is opened to a digital
economy that permeates all aspects of the global
economy and refers to the economy based on
digital technologies and communication networks.
The application of the Internet leads to the
reengineering of the entire supply chain, the
development of new business formats for trade in
goods, services and capital. Products are traded
without business partners being seen at all. After
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the advent of POS equipment, computer scanners,
the Internet and the like, there is a transition from
traditional payment systems (check, bill of
exchange, paper money) to electronic payment
system. Market developed countries have
developed electronic money, electronic credit
cards, electronic checks, electronic payments via
mobile phones and many other electronic payment
systems. Consequently, electronic payment has
come to life in the e-commerce system. However,
for the economic objectification of further
development, it is necessary to consider: the
purchasing power of future e-customers, socio-
cultural features, the degree of security, the level
of development of telecommunications
infrastructure, etc. The development of e-
commerce has contributed to the development of
mobile commerce, which is an electronic
transaction that is performed using mobile devices,
over the Internet, business intranets, private
communication lines or other wireless networks.
M-commerce differs from traditional e-commerce
and often uses special business models, which
leads to the development of a large number of new
applications by changing the relationship between
buyers and sellers. Social commerce is commerce
that involves the use of social media that supports
social interactions and assistance in activities,
shopping as well as sales, products and services
online and offline. She was the main driver of
social trade, in addition to the globalization of
business. The process of globalization has led to
the cooperation of employees, partners and
consumers around the world. The development and
rapid growth of smartphones have enabled the
development of social commerce. Mobile
commerce itself was the basis for the development
of social commerce.

After creating the conditions for the transition
from Menanka to the electronic phase of
development, development of the "new-digital-
web-economy", the emergence of e-commerce and
e-marketing, market developed countries have
entered a new technological cycle, better known as
Industry 4.0. In this cycle, the Internet is a guide to
development and provides new opportunities for
the development of e-commerce. Industry 4.0. as a
new industrial revolution, it enabled the
automation and development of trade in terms of
technology and organization. There is a shift in
competitiveness factors.

The pandemic has further accelerated the
development of e-commerce as the need has arisen
to purchase goods online. Many companies have
realized the importance of e-commerce and turned
their attention to promoting it. Online sales are
gaining in importance, but traditional forms of
sales are not neglected either.
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Apstrakt: Industrijska politika je vazno sredstvo
koje  vladama  omogucava da  promovisu
industrijski razvoj i ubrzaju ekonomski rast. Ipak,
specificne mere koje su usvojene od strane
uspesnih industrijalizovanih zemalja ne mogu se
lako primeniti na ostale zemlje, ne samo zbog

posebnih drustveno-ekonomskih uslova
pojedinacnih  zemalja veé i Sto promene u
globalnom  okruzenju  uticu na efikasnost

instrumenata industrijske politike. Novi pristupi
industrijskoj politici prisutni su Sirom sveta,
narocito  posle krize izazvane pandemijom
koronavirusa. Jacanje industrijskog sektora je
kljuc¢ oporavka. Da bi se postigao ovaj vazan cilj,
industrijska politika mora biti u centru reakcija
vlada. Ne mozZe se oclekivati da se put razvoja
karakteristican za visoko razvijene zemlje sveta
primeni na Srbiju. Neophodna je promena
dosadasnje strategije razvoja industrije Srbije. Cilj
nove industrijske politike Srbije je da promovise
strukturne promene u industriji u korist
proizvodnje roba i usluga sa vecom dodatom
vrednoscu, modernizacijom, integracijom u
globalne lance vrednosti, razvojem ekonomije
zasnovane na znanju i pozicioniranjem za Cetvrtu
industrijsku revoluciju. Analiza u radu posvecena
je drzavnim podsticajima koji su deo nove
industrijske politike Srbije i jedna su od mera
pomocu kojih drzava utice na povecanje obima
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investicija, rast zaposlenosti i stvaranje
priviacnijeg poslovnog ambijenta za domace i
strane ulagace.

Kljuéne rijeci: industrijska politika, industrijska
politika Srbije, razvoj

JEL Klasifikacija: L52, 025

1. UvOD

U novije vreme javila se potreba za
preispitivanjem znacaja industrijske politike, ¢emu
su u velikoj meri doprinele globalna ekonomska
kriza i kriza izazvana pandemijom koronavirusa. 1z
toga, javlja se ponovni interes za industrijsk
politiku, koja se posmatra kao potencijalno
efikasan instrument koji moze da izvede industriju
i ukupnu privredu na put oporavka. Deni Rodrik
(2020) identifikuje niz trendova koji su doprineli
ovom obnovljenom interesu. On sugeriSe da su se
zemlje u razvoju pobunile protiv trzi$no-
fundamentalistickog pristupa i pojavila se potreba
za proaktivnom vladinom politikom. Pored toga,
pandemija je naglasila strateSku prirodu odredenih
sektora (npr. zdravstvo, poljoprivreda, logistika,
IKT) i nametnula brzi pomak ka specificnim
vrstama proizvodnje (npr. uredaji i usluge u vezi sa
zdravljem).
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O znacaju industrijske politike u savremenim
uslovima u svojim radovima pisali su: Haraguci
(2020), Cimoli (2020), Lin Jifu (2020), Mazukato
(2020), Cang (1994), Hausman (2003), Rodrik
(2008), Vejd (2012), Grinvold i Stiglic (2013),
Vorvik (2013), Di Mejo (2014). Znacajne studije o
industrijskoj politici dali su Cimoli, Dosi i Stiglic
(2009) i Stiglic i Lin Jifu (2013). Slucajeve Azije i
Kine naroCito su istrazili Li i1 Frer (2013).
Analizirajuci iskustva SAD i Evrope Mazukato
(2013) je ukazala na potrebu za sprovodenjem
javnih akcija u oblasti inovacija i industrijskih
promena. U evropskim zemljama na vaznost
industrijske politike ukazali su Koriat (2004),
Pianta (2010), Lukese i Pianta (2012), Reinstaler et
al. (2013), Aiginder (2014). Autori su se u svojim
radovima slozili da nije viSe pitanje zaSto je
potrebna industrijska politika ve¢ kako je
sprovesti.

Tradicionalno, industrijska politika je prvenstveno
imala za cilj povecanje produktivnosti i
konkurentnosti, kako bi uticala na bolji industrijski
rast i razvoj. Postavlja se pitanje u kojoj meri
budu¢a industrijska politika moze predstavljati
direktnu polugu za promovisanje odrzivih
strukturnih  promena zasnovanih na ljudskom
razvoju, drustvenoj koheziji i odrzivosti.

Nova industrijska politika Srbije ¢e biti usmerena
na stvaranje povoljnog poslovnog ambijenta,
otklanjanje  trziSnih i  vladinih  propusta,
zadovoljenje specifi¢nih potreba zasebnih sektora
sa proizvodima i uslugama sa visokom dodatom
vredno$¢u. Na taj nadin stvorice se uslovi za
poveéanje  konkurentnosti  industrije  Srbije,
integraciju u globalne lance vrednosti, razvoj
ekonomije zasnovane na znanju, izgradnju sektora
povezanih sa ciljevima odrzivog razvoja i
konkurentno pozicioniranje industrije za Cetvrtu
industrijsku revoluciju (Lutovac, 2020, str. 205).

Prilikom vladine podrske industrijskom razvoju u
vidu drzavnih podsticaja, Srbija bi trebalo da
postuje pravila Evropske unije o drzavnoj pomoci,
da harmonizuje svoju industrijsku politiku sa
industrijskom politikom Evropske unije, da
obezbedi transparentnost programa drzavnih
podsticaja i konstantno proverava efikasnost
njihove upotrebe. Drzavna pomo¢ moze da bude
opravdana ukoliko generiSe investicione projekte
koji se bez postojanja programa podsticaja ne bi
realizovali i ako pozitivni efekti realizacije tih
projekata znacajno nadilaze direktne i indirektne
troSkove  postojanja  programa  investicionih
podsticaja.
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2. TEORIJSKE KONTROVERZE O
NUZNOSTI VODENJA INDUSTRIJSKE
POLITIKE

Najcesce prihvacen argument u korist industrijske
politike eckonomska teorija vidi u prisustvu
nesavrsenosti trzista koje se pojacavaju sa rastom

medunarodne  trgovine, kao i znaCajnim
promenama U  proizvodnoj  strukturi i
medunarodnoj konkurentnosti. Pristalice

industrijske politike tvrde da je to jedini put koji
donosi stvarni ekonomski rast i strukturne
promene. Razvoj, u slucaju strukturnih promena,
ukljuéuje  proizvodnju nove robe, novih
tehnologija i prenoSenje resursa iz tradicionalnih
aktivnosti na one koje tek treba da se razvijaju.
Ulaganje u nove industrije zahteva finansijske
izdatke, ali ne i sigurne rezultate, pa samim tim
izgleda preterano rizi¢no za privatne zajmodavce.
Iz tog razloga se neki ekonomisti zalazu za
spreduzetnicku  drzavu“, koja trazi nove
moguénosti za rast (Mazzucato, 2018). Pristalice
ove tvrdnje smatraju da zemlje u razvoju nikada
nece prestati da budu zavisne od strane pomoci,
ukoliko ne budu koristile industrijsku politiku koja
¢e da transformise njihove domace industrije i
diverzifikuje njihove ekonomije. Nerazvijene
zemlje su i dalje siromasne jer trzi$ta ne podsti¢u
strukturne promene koje su potrebne. Trzisni
propusti Cesto nastaju jer firme nemaju adekvantne
podsticaje da razmotre efekte svojih akcija na
druge firme. Stoga se mogu udaljiti od aktivnosti
koje nisu profitabilne za firmu, ali koje imaju
pozitivne eksternalije na druge ekonomske aktere,
kao S§to je npr. ulaganje u obrazovanje ili
infrastrukturu. U svom radu ,,Industrijska politika
za 21. vek®, Deni Rodrik je naveo dve najvaznije
vrste eksternalija u kontekstu industrijske politike:
informacione  eksternalije  (eng. information
externalities) i koordinacione eksternalije (eng.
coordination externalities) (Rodrik, 2004).

Protivnici industrijske politike tvrde da postojanje
trzisnih neuspeha nije dovoljan razlog da opravda
drzavnu intervenciju, jer postoje teSkofe u
postizanju dobro ciljanih i efikasnih intervencija u
praksi. Propusti vlade mogu nastati kao nezeljeni

efekti horizontalne ili selektivne industrijske
politike, jer one svojim intervencijama viSe
ometaju  trziSte. Vladama cesto nedostaju

informacije i sposobnost da dizajniraju efikasnu
industrijsku politiku, te stoga izazivaju ,,zahtevanje
rente“ (eng. rent-seeking) ponaSanje  kod
ekonomskih subjekata. ,,Zahtevanje rente* ili
»uzivanje rente* je koriStenje resursa kompanije,
organizacije ili pojedinca kako bi se stekla
ekonomska dobit od drugih, bez recipro¢nih koristi
drustvu kroz stvaranje bogatstva npr. kada
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kompanija lobira za dobijanje subvencija, grantova
ili carinskih za$tita. Ove aktivnosti ne stvaraju
nikakvu korist za drustvo, ve¢ samo redistribuiraju
resurse od poreskih obveznika do kompanije.
Delimi¢no zbog opasnosti od ,,zahtevanja rente“,
trend u novoj industrijskoj politici je napustanje
tradicionalnih formi i okretanje  industrijskoj
politici Zasnovanoj na olaksavajucoj,
koordinativnoj ulozi, u skladu sa sistemskim
pristupom. Propusti vlade su ¢es¢i u zemljama u
razvoju zbhog slabijih kapaciteta vlada za
dizajniranje i sprovodenje industrijske politike.

3. DRZAVNI PODSTICAJI KAO DEO NOVE
INDUSTRIJSKE POLITIKE SRBIJE

Efikasne politike su kljuéne za ekonomski
oporavak zemalja. Buduéi da su odredeni sektori
vise pogodeni novonastalom zdravstvenom i
ekonomskom  krizom,  kreatori  industrijske,
monetarne i fiskalne politike ¢e imati ozbiljan
zadatak da podrze pogodena preduzeca i
stanovnistvo (Lutovac DPakovié, Medan, 2021,
str.19). Vazna lekcija iz iskustva razvijenih
industrijalizovanih  zemalja je da uspe$na
industrijska politika zavisi od stepena uskladivanja
instrumenata industrijske politike i institucija koje
su ukljuéene. Dakle, uskladivanje politika u okviru
koherentnog paketa politika je sloZen i dinamic¢an
proces. Glavni razlog je to $to vlade kreiraju i
sprovode politike tokom sprovodenja postojecih.
Dakle, nova politika se nikada ne uvodi u vakumu
institucija i politika. Stoga je izazov da se uskladi
nova politika (ili skup instrumenata politike) sa
postoje¢im paketom politika i institucija.

Aktivnost industrijske politike je ekonomski
opravdana pod odredenim okolnostima. U slucaju
odredenog broja trzisnih neuspeha, vladine
intervencije  mogu biti opravdane u procesu
raspodele resursa medu ekonomskim aktivnostima
ili sektorima. Drzavni podsticaji su sastavni deo
industrijske politike i jedna su od mera pomoc¢u
kojih drzava utie na trziSni polozaj pojedinih
preduzeca. Oni se moraju primenjivati vrlo
oprezno, uzimanjem u obzir njihovih pozitivnih i
negativnih strana. Kao jedan od glavnih razloga za
opravdanost drzavnih investicionih podsticaja
navodi se njihov direktan efekat na poveéanje
obima investicija, rast zaposlenosti i stvaranje
privlacnijeg poslovnog ambijenta za domace i
strane ulagace (Savi¢, Lutovac, 2019, str. 262).

,Drzavna pomo¢ je svaki stvarni ili potencijalni
javni rashod, ili umanjeno ostvarenje javnog
prihoda, kojim korisnik drzavne pomoci stice
povoljniji polozaj na trzistu u odnosu na
konkurente, ¢ime se narusava ili postoji opasnost
od narusavanja konkurencije na trzistu. Davalac
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drzavne pomo¢i je Republika Srbija, autonomna
pokrajina i jedinica lokalne samouprave, preko
nadleznih organa i svako pravno lice koje upravlja
i/ili raspolaze javnim sredstvima i dodeljuje
drzavnu pomo¢ u hilo kom obliku” (Republika
Srbije, Komisija za kontrolu drzavne pomod¢i,
2020, str. 4-5).

U Republici Srbiji u 2019. godini dodeljena je
drzavna pomo¢ u ukupnom iznosu od 110.724
miliona dinara. Uces¢e drzavne pomodi u bruto
domacem proizvodu 2019. godine je iznosilo 2%,
$to je neznatni pad u odnosu na 2017. godinu kada
je ucesce drzavne pomoc¢i u BDP-u u 2017. bilo
2,2%. (Republika Srbije, Komisija za kontrolu
drzavne pomoc¢i, 2020, str. 12).

Uces¢e u BDP-u drzavne pomo¢i dodeljene u
sektoru industrije i usluga 2019. godine iznosilo je
1,4% i ostalo je na istom nivou kao u prethodnoj
godini, dok je u blagom padu u odnosu na 2017.
godinu. U apsolutnom iznosu, dodeljena drzavna
pomo¢ sektorima industrije i usluga 2019. godine
belezi rast u odnosu na prethodne dve izvestajne
godine (Republika Srbije, Komisija za kontrolu
drzavne pomoc¢i, 2020, str. 18).

DrZavna pomo¢ u Republici Srbiji je 2019. godine
dodeljivana putem slede¢ih instrumenata:

- subvencija;

- poreskih podsticaja (poreski kredit, prestanak
poreskog duga, otpis poreza);

- zajmova — povoljnih kredita;
- garancija;

- ostalih instrumenata (prodaja nepokretnosti u
javnoj svojini bez naknade ili po ceni niZzoj od
trzisne, oslobadanje od placanja taksi, feed-in
tarifama) (Republika Srbije, Komisija za kontrolu
drzavne pomoci, 2020, str. 24).

Subvencije su najzastupljeniji instrument drzavne
pomo¢i putem kojeg je 2019. godine dodeljeno
55,4% ukupno dodeljene drzavne pomoci
(Republika Srbije, Komisija za kontrolu drzavne
pomoci, 2020, str. 25).

4. EMPIRIJSKO ISTRAZIVANJE UTICAJA
DRZAVNIH PODSTICAJA NA
ZAPOSLENOST U INDUSTRIJI SRBIJE

U radu, zaposlenost je analizirana kod uspesno
realizovanih investicionih projekata u periodu od
2006. do marta 2017. godine. Radi se o projektima
kod kojih su dodeljivana sredstva podsticaja, a koji
su uspeSno realizovani (izvrSena ulaganja,
zaposlena nova lica, uspesno zavrsen period
monitoringa, odrZzan broj novo zaposlenih).
Istrazivanje je uradeno na osnovu podataka iz
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Ministarstva privrede, kod projekata koji su
korisnici podsticaja za privlacenje investicija i
novog zaposljavanja u Republici Srbiji u periodu
od 2006. do marta 2017. godine (Vise o ovome
pogledati u: Lutovac, M. (2020). Nova industrijska

politika kao pretpostavka efikasnog razvoja
industrije Srbije.
Doktorska disertacija. Beograd: Ekonomski

fakultet. U svrhu sprovodenja ovog istrazivanja
koristi se t-test za zavisne uzorke i Hi-kvadrat test
prilagodenosti. Kod Studentovog t-testa analiziraju
se eksperimentalne jedinice pre i posle dobijanja
podsticajnih  sredstava, a Hi-kvadrat testom
prilagodenosti ispitano je da li raspodela broja
zaposlenih posle podsticajnih sredstava odstupa od
oc¢ekivane raspodele.

4.1. T-test za zavisne uzorke

T-test za zavisne uzorke je statisticka procedura
koja se koristi da bi se ispitale razlike izmedu

srednjih vrednosti skupova iz kojih poti¢u takvi
uzorci. Ovim testom uporeduje se srednja vrednost
neke promenljive u dve grupe povezanih ljudi ili
slu¢ajeva, ili  uporeduje srednja  vrednost
promenljive jedne grupe koja je ispitivana u dva
razlicita vremenska perioda (Ross, Willson, 2017,
str.17-19).

Predmet ovog istrazivanja su 54 uspesSno
realizovana investiciona projekta kod kojih se
analizira zaposlenost pre i posle dobijanja
podsticajnih sredstava (u daljem istrazivanju
pretpostavice se da se radi o slucajnom uzorku).
lako su bila 72 preduzeca, zbog podataka koji
nedostaju za 18 preduzeca, efektivan uzorak iznosi
54 preduzeca. Cilj je da se proveri da li podsticaji
za otvaranje novih radnih mesta pozitivno uti¢u na
rast zaposlenosti u preduzecima Korisnicima
investicionih podsticaja. U nastavku je data tabela
sa deskriptivnim statistikama koje oslikavaju
rezultate sprovedene analize.

Tabela 1. Deskriptivne mere zaposlenosti u uzorku od 54 preduzeca

Srednja Veli¢ina Standardna Standardna
vrednost uzorka devijacija greska sredine
Zaposlenost pre
subvencija 106,5926 54 173,99236 23,67736
Zaposlenost
posle subvencija | 231,0185 54 245,23439 33,37217

Izvor: na osnovu izlaza iz SPSS-a

Prva  kolona pokazuje srednju  vrednost
zaposlenosti u posmatranim preduze¢ima pre
dobijanja  podsticaja i  srednju  vrednost

zaposlenosti posle dobijanja podsticaja. Uo¢ava se
da je zaposlenost nakon dobijanja podsticaja
zna€ajno porasla u posmatranom uzorku. Druga
kolona pokazuje veli¢inu uzorka sa kojim se radi
analiza. U treCoj i Cetvrtoj koloni nalaze se
vrednosti standardne devijacije iz uzorka kao i
standardne greske sredine.

Nakon datih teorijskih napomena i objasnjenja, U
cilju provere istrazivacke hipoteze, postavljaju se
sledece statisticke hipoteze:

Hy: Nema razlike u prose¢noj zaposlenosti pre i
posle podsticajnih sredstava (odnosno Hy: uy - pp =
0, gde je uy prosecan broj zaposlenih pre dobijanja
podsticajnih sredstava, a  u, prose¢an broj
zaposlenih posle dobijanja podsticajnih sredstava),

Hi: Zaposlenost je vecéa posle podsticajnih
sredstava (odnosno Hy: u,> uy).
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Dakle, koristi se jednosmerni test. Izracunava se t-
statistika na slede¢i nadin. Najpre, sa d; se
obelezava vrednost razlike uskladenih parova
vrednosti promenljive iz dva zavisna uzorka, a sa
n broj parova (n = 54) (Prica et al., 2017, str. 54).
Dalje, neka je:

d=>3r,d; (1)

uzoratka sredina razlika. Standardna devijacija
razlika uskladenih parova se racuna po obrascu:

S3= = Sk, df—n-d%), ()
a odgovarajuca t-statistika je oblika:

d
£= 3: (3)

.-'I'\'ri’!
i ima = — 1 stepeni slobode.

Rezultati testa su dobijeni primenom programskog

paketa SPSS, ¢iji izlazni rezultat prikazuje Tabela
2.
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Tabela 2. Rezultati jednosmernog t-testa na oshovu zavisnih uzoraka

Srednja Statistika Stepeni p-
vrednost slobode vrednost
Zaposlenost pre
subvencija 12442503 3511 53 0,0005
Zaposlenost posle
subvencija

Izvor: na osnovu izlaza iz SPSS-a

Rezultati koje prikazuje Tabela 2. pokazuju da
realizovana vrednost t-statistike iznosi —3,511.
Kako p-vrednost iznosi 0,0005, $to je manje od
0,05, moze se zakljuciti da postoji dovoljno dokaza
da se odbaci nulta hipoteza i da se potvrdi tvrdnja
da se zaposlenost povecala posle dobijanja
podsticajnih sredstava.

4.2. Hi-kvadrat test prilagodenosti

Testom prilagodenosti se testira nulta hipoteza da
ostvarene frekvencije u eksperimentu slede
odredenu ili teorijsku raspodelu. Test je nazvan
testom prilagodenosti zato §to se testira nulta
hipoteza da se ostvarene frekvencije ,,dobro
prilagodavaju“ odredenom modelu (Mann, 2009,
str. 543).

Na pocetku ovog istrazivanja dobijeni su podaci iz
Ministarstva  privrede  Republike  Srbije o0
zaposlenima po preduzecima.

Preduzeca su podeljena u pet kategorija. Prvu
kategoriju ¢ine preduzeca kod kojih je ugovorom

predviden broj zaposlenih od 1 do 50 (takvih
preduzeéa ima 14), drugu grupu Cine preduzeéa
kod kojih je ugovorom predvideno od 51 do 60
zaposlenih (ima 17 preduzeca), tre¢u od 61 do 110
(ima 14 preduzeca), Cetvrtu od 111 do 200 (ima 13
preduzeca) i petu grupu Cine preduzeca kod kojih
je ugovorom predvideno od 201 do 1750 (ima 14
preduzeca). Ovakva raspodela broja zaposlenih
predvidenih ugovorom u ovom istrazivanju
predstavlja o¢ekivanu raspodelu.

U ovom istrazivanju se ispituje da li raspodela
broja zaposlenih posle podsticajnih sredstava u 72
uspesno realizovana investiciona projekta odstupa
od ocekivane raspodele.

Da bi se testirala ova hipoteza, primenjuje se
slede¢i postupak. Najpre se formuliSe nulta i
alternativna hipoteza :

H.: Nije doslo do promene u raspodeli broja
zaposlenih posle podsticajnih sredstava, odnosno
empirijska raspodela ne odstupa znacajno od
ocekivane,

Tabela 3. Distribucija preduzeéa prema broju zaposlenih

Broj zaposlenih Empirijska (ostvarena) Ocekivana frekvencija
frekvencija (O) (E)
Prva kategorija (1-50) 7 14
Druga kategorija (51-60) 5 17
Treca kategorija (61-110) 16 14
Cetvrta kategorija (111-200) 19 13
Peta kategorija (201-1750) 25 14
Ukupno 72 72

Izvor: obrada autora na bazi podataka dobijenih iz Ministarstva privrede Republike Srbije

H,;: Doslo je do promene u raspodeli broja
zaposlenih posle podsticajnih sredstava, odnosno
doslo je do odstupanja od oéekivane raspodele.

Statistika testa prilagodenosti se izraCunava na
slede¢i nadin:
g o2
¥i=E— (4)

E
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a broj stepeni slobode je :
df = k-1, (5)
gde je k broj kategorija, u ovom slucaju 5.

U Tabeli 4. nalaze se rezultati sprovedenog testa.
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Tabela 4. Rezultati Hi-kvadrat testa prilagodenosti

Vrednost Broj stepeni
o p-vrednost
statistike testa slobode
Hi-kvadrat test 23,992 4 0,000
Izvor: na osnovu izlaza iz SPSS-a
Kako je p-vrednost manja od bilo kog nivoa mesta u Srbiji pozitivno uticalo na rast

znacajnosti, donosi se odluka o odbacivanju H i
zakljucuje se da je doslo je do promene u raspodeli
broja zaposlenih posle podsticajnih sredstava,
odnosno da je doslo do odstupanja od ocekivane
raspodele.

Celokupno empirijsko istrazivanje je pokazalo da
podsticaji za otvaranje novih radnih mesta u Srbiji
pozitivno uti€u na rast zaposlenosti u industriji.

ZAKLJUCAK

U teoriji i praksi industrijska politika ima dugu
istoriju i javlja se sa poCetkom kapitalizma. Znacaj
industrijske politike menjao se zbog promena u
nacionalnim privredama i globalnoj ekonomiji,
posebno u poslednje dve decenije. U modernoj
ekonomskoj teoriji nova industrijska politika moze
se definisati kao: ,,primena niza mera i praktiénih
politika koje sprovode javne institucije kako bi se
stvorilo povoljno poslovno okruZenje i ohrabrilo
otvaranje novih preduzeca“ (Vlada Republike
Srbije, 2011, str. 39). Tokom prethodnih decenija
uoCava se postepeni prelazak na horizontalnu
industrijsku politiku kojom se poboljsava ukupna
industrijska  konkurentnost. Nove industrijske
politike obuhvataju raspon koji  obuhvata
ukljucivanje u globalni lanac vrednosti, ekonomiju
zasnovanu na znanju i novu industrijsku
revoluciju.

Nova industrijska politika Srbije ¢e biti usmerena
na stvaranje povoljnog poslovnog ambijenta,
otklanjanje  trziSnih 1 vladinih  propusta,
zadovoljenje specifi¢nih potreba zasebnih sektora
sa proizvodima i uslugama sa visokom dodatom
vredno$¢u. Na taj nadin stvorice se uslovi za
poveéanje  konkurentnosti  industrije  Srbije,
integraciju u globalne lance vrednosti, razvoj
ekonomije zasnovane na znanju, izgradnju sektora
vezanih za ciljeve odrzivog razvoja i konkurentno
pozicioniranje srpske industrije za Cetvrtu
industrijsku revoluciju (Lutovac, 2020, str. 205).

Kao jedan od najvaznijih razloga koji opravdava
drzavne investicione podsticaje u Srbiji navodi se
njihov konkretan efekat na otvaranje novih radnih
mesta, odnosno povecavanje zaposlenosti u zemlji.
Na osnovu sprovedene empirijske analize u radu
mozZe se zakljuciti da je otvaranje novih radnih
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zaposlenosti u industriji i ukupnoj privredi.
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SUMMARY

In recent times, there is a need to reconsider the
importance of industrial policy, mostly due the
global economic crisis and the crisis caused by the
COVID-19 pandemic. Hence the renewed interest
in industrial policy, which is seen as a potentially

effective instrument in inducing structural
transformation and economic growth, has
appeared.

The most commonly accepted argument in favor of
industrial policy economic theory sees in the
presence of market failures that intensify with the
growth of international trade, as well as
significant changes in production structure and
international competitiveness. Proponents of
industrial policy argue that this is the only path
that brings real economic growth and structural
changes. Opponents of industrial policy argue that
the existence of market failures is not a sufficient
reason to justify state intervention, as there are
difficulties in achieving well-targeted and effective
interventions in practice.

New industrial policy of Serbia will be aimed at
creating a favorable business environment,
eliminating market and government failures,
meeting the specific needs of separate sectors with
products and services with high added value. In
that way, conditions will be created for increasing
the  competitiveness of  Serbian  industry,
integration into global value chains, development
of knowledge-based economy, construction of
sectors related to sustainable development goals
and competitive positioning of Serbian industry for
Industry 4.0.

State incentives are integral part of industrial
policy and are one of the measures by which the
state influences the market position of individual
companies. They must be applied very carefully,
taking into account their positive and negative
sides.

In this paper, employment is analyzed in
successfully implemented investment projects in
the period from 2006 until March 2017. These are
projects in which incentives have been allocated
for attracting investments and new employment in
the Republic of Serbia, and which have been
successfully implemented. For the purpose of
conducting this research, t-test for dependent
samples and a Chi-square test are used. t-test
analyzes the experimental units before and after
receiving the incentives, and the Hi-square test
examined whether the distribution of the number of
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employees after the incentives deviates from the
expected distribution. The empirical research has
shown that incentives for job creation in Serbia
have a positive effect on employment growth in
industry.
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Abstract: Industrial policy is an important mean
that enables governments to promote industrial
development and accelerate economic growth.
However, specific measures adopted by successful
industrialized countries cannot be easily applied to
other countries, not only because of the special
socio-economic conditions of individual countries
but also because the changes in the global
environment affect the effectiveness of industrial
policy instruments. New approaches to industrial
policy are present worldwide, especially after the
crisis  caused by COVID19  pandemic.
Strengthening the industrial sector is the key to
recovery. To achieve this important goal,
industrial policy must be at the center of
government reactions. It cannot be expected that
the direction of development which is
characteristic for developed countries of the world
will be applied to Serbia. It is necessary to change
the current strategy for the development of Serbian
industry. The goal of Serbia's new industrial policy
is to promote structural changes in industry in
favor of higher value-added goods and services,
modernization, integration into global value chain,
development of a knowledge-based economy and
positioning for the Fourth Industrial Revolution.
The analysis is dedicated to state incentives which
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are part of the new industrial policy of Serbia and
are one of the measures by which the state
influences the increase in investment, employment
growth and creating a more attractive business
environment for domestic and foreign investors.

Key words: industry, Serbian industrial policy,
development

JEL classification: L52, 025

1. INTRODUCTION

Recently, there has been a need to review the
importance of industrial policy due to the
consequences of the global economic crisis and the
COVID-19 pandemic. This has led to a renewed
interest in industrial policy, which is seen as a
potentially effective instrument that can take the
industry and the overall economy on the road to
recovery. Dani Rodrik (2020) identifies a number
of trends that have contributed to this. He suggests
that developing countries have rebelled against the
market and fundamentalist approach and that the
need for proactive government policies has
emerged. In addition, the pandemic has highlighted
the strategic nature of certain sectors (e.g.
healthcare, agriculture, logistics, ICT) and forced a
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rapid shift towards specific types of production
(e.g. health-related devices and services).

The importance of industrial policy in
contemporary  conditions was written  by:
Haraguzzi (2020), Cimoli (2020), Lin Yifu (2020),
Mazzucato (2020), Chang (1994), Hausmann
(2003), Rodrik (2008), Wade (2012), Greenwald
and Stiglitz (2013), Warwick (2013), Di Maio
(2014). Notable studies on industrial policy are
provided by Cimoli, Dosi, and Stiglitz (2009) and
Stiglitz and Lin Yifu (2013). The cases of Asia and
China are particularly explored by Lee and Freire
(2013). Analyzing the experiences of the USA and
Europe, Mazzucato (2013) pointed out the need to
implement public actions in the field of innovation
and structural changes. In European countries, the
importance of industrial policy was pointed out by
Coriat (2004), Pianta (2010), Lucchese and Pianta
(2012), Reinstaler et al (2013), Aiginger (2014).
The authors agreed in their papers that the question
is no longer why industrial policy is needed, but
how to implement it.

Traditionally, industrial policy was primarily
aimed at  increasing productivity  and
competitiveness, in order to have a better impact
on industrial growth and development. The
question arises as to what extent the future
industrial policy can represent a direct leverage to
promote sustainable structural changes based on
human development, social cohesion and
sustainability.

Serbia’s new industrial policy will be aimed at
creating a favorable business environment,
eliminating market and government failures,
meeting the specific needs of individual sectors
with products and services with high added value.
This will create the conditions for increasing the
competitiveness of Serbian industry, integration
into global value chains, the development of a
knowledge-based economy, the construction of
sectors linked to the goals of sustainable
development, and the competitive positioning of
the industry for the Fourth Industrial Revolution
(Lutovac, 2020, p. 205). With government support
for industrial development in the form of state
incentives, Serbia should respect the European
Union's rules on state aid, harmonize its industrial
policy with the industrial policy of the European
Union, ensure the transparency of the state
incentives program and constantly check the
effectiveness of their use. State aid can be justified
if it generates investment projects that would not
be realized without the existence of the incentive
program, and if the positive effects of the
implementation of those projects significantly
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exceed the direct and indirect costs of the existence
of the investment incentive program.

2. THEORETICAL CONTROVERSIES
ABOUT THE NECESSITY OF
CONDUCTING INDUSTRIAL POLICY

In economic theory, the most commonly accepted
argument in favor of industrial policy is the
presence of market imperfections that intensify
with the growth of international trade, as well as
with significant changes in the production
structure and international = competitiveness.
Supporters of industrial policy argue that this is the
only path that brings real economic growth and
structural change. In case of structural changes,
development includes the production of new
goods, new technologies, and the transfer of
resources from traditional activities to those yet to
be developed. Investing in new industries requires
financial expenses, but not guaranteed results, so it
seems too risky for private lenders. For this reason,
some economists argue for an "entrepreneurial
state”, which seeks new opportunities for growth
(Mazzucato, 2018). Proponents of this claim
believe that developing countries will never stop
being dependent on foreign aid unless they employ
industrial policies that will transform their
domestic industries and diversify their economies.
Underdeveloped countries are still poor because
markets do not encourage the structural changes
that are needed. Market failures often occur
because companies do not have adequate
incentives to consider the effects of their actions
on others. Therefore, they can move away from
activities that are not profitable for the company,
but which have positive externalities on other
economic actors, such as e.g. investment in
education or infrastructure. In his work "Industrial
Policy for the 21st Century”, Dani Rodrik stated
two most important types of externalities in the
context of industrial policy: information
externalities and  coordination  externalities
(Rodrik, 2004)

Opponents of industrial policy argue that the
existence of market failures is not a sufficient
reason to justify state intervention, because there
are difficulties in achieving well-targeted and
effective interventions in practice. Government
failures can arise as side effects of horizontal or
selective industrial policies, as they disrupt the
market ~ more  with  their  interventions.
Governments often lack the information and ability
to design an effective industrial policy, and
therefore cause rent-seeking behavior in economic
subjects. "Rent-seeking" is the use of the resources
of a company, organization or individual in order

NOVI EKONOMIST



to gain economic profit from others, without
reciprocal benefits to society through wealth
creation e.g. when a company lobbies for
subsidies, grants or tariff protection. These
activities do not create any benefit for society, but
only redistribute resources from taxpayers to the
company. Partly because of the danger of "rent-
seeking", the trend in new industrial policy is to
abandon traditional forms and turn towards
industrial policy based on a facilitative,
coordinating role, in line with a systems approach.
Government failures are more common in
developing countries due to the lower capacity of
governments to design and implement industrial

policy.

3. STATE INCENTIVES AS PART OF
SERBIA’S NEW INDUSTRIAL POLICY

Effective policies are crucial for the economic
recovery. As certain sectors are more affected by
the emerging health and economic crisis,
industrial, monetary and fiscal policymakers will
have a serious task to support affected businesses
and populations (Lutovac, Pakovi¢, Medan, 2021,
p.19). An important lesson from the experience of
developed industrialized countries is that
successful industrial policy depends on the degree
of alignment of industrial policy instruments and
the institutions involved. Thus, policy alignment
within a coherent policy package is a complex and
dynamic process. The main reason is that
governments create and implement policies while
implementing current ones. Therefore, a new
policy is never introduced in a vacuum of
institutions and policies. The challenge is then to
align the new policy (or set of policy instruments)
with the existing package of policies and
institutions.

Industrial policy activity is economically justified
under certain circumstances. In the event of a
certain number of market failures, government
interventions may be justified in the process of
resource allocation among economic activities or
sectors. State incentives are an integral part of
industrial policy and are one of the measures by
which the state influences the market position of
certain companies. They must be applied very
carefully, taking into account their positive and
negative sides.

One of the main reasons for the justification of
state investment incentives is their direct effect on
increasing the volume of investments, increasing
employment and creating a more attractive
business environment for domestic and foreign
investors (Savi¢, Lutovac, 2019, p. 262).
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“State aid is any actual or potential public
expenditure, or reduced realization of public
income, by which the beneficiary of the state aid
acquires a more favorable position on the market
compared to competitors, thereby distorting or
possibly distorting competition on the market. The
provider of state aid is the Republic of Serbia, an
autonomous province and a unit of local self-
government, through competent authorities and
any legal entity that manages and/or disposes of
public funds and grants state aid in any form”
(Republic of Serbia, Commission for State Aid
Control, 2020, pp. 4-5).

In the Republic of Serbia in 2019, state aid was
granted in the total amount of 110,724 million
dinars. The share of state aid in the gross domestic
product in 2019 was 2%, which is a slight decrease
compared to 2017 when the share was 2.2%
(Republic of Serbia, Commission for State Aid
Control, 2020, p. 12).

The share of state aid granted in the industry and
services sector in GDP in 2019 was 1.4% and
remained at the same level as in the previous year,
while slightly decreasing compared to 2017. In
absolute terms, the state aid allocated to the
industry and service sectors in 2019 recorded an
increase compared to the previous two reporting
years (Republic of Serbia, Commission for State
Aid Control, 2020, p. 18).

State aid in the Republic of Serbia was awarded in
2019 through the following instruments: subsidies,
tax incentives (tax credit, cancellation of tax debt,
tax write-off); loans - favorable loans, guarantees,
other instruments (sale of real estate in public
ownership free of charge or at a price lower than
the market price, exemption from paying taxes,
feed-in tariffs) (Republic of Serbia, Commission
for State Aid Control, 2020, p. 24).

Subsidies are the most represented state aid
instrument, through which 55.4% of the total state
aid was allocated in 2019 (Republic of Serbia,
Commission for State Aid Control, 2020, p. 25).

4. EMPIRICAL RESEARCH ON THE
IMPACT OF STATE INCENTIVES ON
EMPLOYMENT IN SERBIAN INDUSTRY

In the paper, employment was analyzed in
successfully implemented investment projects in
the period from 2006 to March 2017. These are
projects where incentive funds were allocated and
which were successfully implemented
(investments made, new persons employed,
monitoring period successfully completed, number
of new employees maintained). The research was
conducted on the basis of data from the Ministry of
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Economy, for projects that are beneficiaries of
incentives for attracting investments and new
employment in the Republic of Serbia in the
period from 2006 to March 2017. (More in:
Lutovac, M. (2020). Nova industrijska politika kao
pretpostavka efikasnog razvoja industrije Srbije.
PhD thesis. Belgrade: Faculty of Economics and
Business.).

For the purpose of conducting this research, the t-
test for dependent samples and the Chi-square
goodness-of-fit test were used. The Student's t-test
analyzes the experimental units before and after
receiving incentives, and the Chi-square test
examines whether the distribution of the number of
employees after the incentives deviates from the
expected distribution.

4.1. t-test for dependent samples

t-test for dependent samples is a statistical
procedure used to examine differences between the

means of the sets from which such samples are
drawn. This test compares the mean value of a
variable in two groups of related people or cases,
or compares the mean value of a variable of one
group examined in two different time periods
(Ross, Willson, 2017, pp.17-19.).

The subject of this research consists of 54
successfully implemented investment projects
where employment is analyzed before and after
receiving incentives (in further research it will be
assumed that it is a random sample).

Although there were 72 companies, the effective
sample includes 54 companies due to missing data
for 18 companies. The goal is to determine
whether the incentives for the creation of new jobs
have a positive effect on the increase in
employment in companies that receive investment
incentives. Below is a table with descriptive
statistics depicting the results of the analysis.

Table 1. Descriptive measures of employment in a sample of 54 companies

Mean Sample size Standard Standard error
deviation of the mean

Employment

before 106,5926 54 173,99236 23,67736
subsidies

Employment

after 231,0185 54 245,23439 33,37217
subsidies

Source: MATLAB output

The first column shows the mean value of
employment in the observed companies before
receiving incentives and the mean value of
employment after receiving incentives. It can be
seen that after receiving incentives employment
increased significantly in the observed sample. The
second column shows the size of the sample. The
third and fourth columns contain the values of the
standard deviation from the sample as well as the
standard errors of the mean.

After the theoretical notes and explanations, in
order to verify the research hypothesis, the
following statistical hypotheses are set:

Hy: There is no difference in average employment
before and after incentives (i.e. Hyt uy - up = 0,
where u; is the average number of employees
before receiving incentives, while u, is the average
number of employees after receiving incentives),

H,: Employment has increased after incentives
(i.e. Hytpp> ).
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Thus, a one-tailed test is used. The t-statistic is
calculated as follows. Firstly, d; is the difference
between paired values of variable from two
dependent samples, and n is the number of pairs (n
=54) (Prica et al, 2017, p. 54). Further on:

&:izz;ldg, (1)

is the sample mean of the difference. The standard
deviation of the differences of the matched pairs is
calculated as follows:

3= @hidf-n-dY) )
and the corresponding t-statistics has the form of:
d
tE=137 3)

i
and has n — 1 degrees of freedom.

The test results were obtained using the SPSS
software package, the output of which is shown in
Table 2.
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Table 2. Results of one-tailed t-test based on dependent samples

Mean Statistic Degrees of | p- value
freedom
Employment before
subsidies ~124,42593 3511 53 0,0005
Employment after
subsidies

Source: MATLAB output

The results presented in Table 2 show that the
realized value of the t-statistic is —3,511. As the p-
value is 0.0005, which is less than 0.05, it can be
concluded that there is enough evidence to reject
the null hypothesis and to support the claim that
employment increased after receiving the
incentives.

3.2. Chi-square test of goodness-of-fit

The goodness-of-fit tests the null hypothesis that
the frequencies achieved in the experiment follow
a certain or theoretical distribution. It is called a
goodness-of-fit test, because it tests the null
hypothesis that the realized frequencies "fit well"
to a particular model (Mann, 2009, p. 543).

At the beginning of this research, data was
obtained from the Ministry of Economy of the
Republic of Serbia on employees by company.
Companies are divided into five categories. The
first category are companies whose contract
stipulates the number of employees from 1 to 50
(there are 14 such companies), the second group

includes companies whose contract stipulates 51 to
60 employees (there are 17 companies), the third
group are companies with 61 to 110 employees
(there are 14 companies), the fourth group has
between 111 and 200 employees (there are 13
companies) and the fifth group consists of
companies whose contract stipulates from 201 to
1750 (there are 14 such companies). This
distribution of the number of employees provided
for in the contract represents the expected
distribution in this research.

This research examines whether the distribution of
the number of employees after receiving incentives
in 72 successfully implemented investment
projects deviates from the expected distribution. In
order to test this hypothesis, the following
procedure is applied. Firstly, the null and
alternative hypotheses are formulated:

H.: There was no change in the distribution of the
number of employees after the incentives, that is,
the empirical distribution does not deviate
significantly from the expected one,

Table 3. Distribution of companies according to the number of employees

Number of employees Empirical frequency (O) | Expected frequency (E)
First category (1-50) 7 14
Second category (51-60) 5 17
Third category (61-110) 16 14
Fourth category (111-200) 19 13
Fifth category (201-1750) 25 14
Total 72 72

Source: author's processing based on data obtained from the Ministry of Economy of the Republic of

Serbia

H,: There was a change in the distribution of the
number of employees after the incentives, that is,
there was a deviation from the expected
distribution.

The goodness-of-fit test statistic is calculated as
follows:
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and the number of degrees of freedom is:
df = k=1, (5

where k is the number of categories, in this case it
is 5.

Table 4 shows the results of the conducted test.
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Table 4. Chi-square goodness-of-fit test results

Test statistic

Number of degrees

freedom

p-value

Chi-square test 23,992

4 0,000

Source: SPSS output

As the p-value is less than any level of
significance, a decision is made to reject H,, and it
is concluded that there has been a change in the
distribution of the number of employees after
receiving incentives, i.e. that there has been a
deviation from the expected distribution.

The overall empirical research has shown that
incentives for the creation of new jobs in Serbia
have a positive effect on the increase in
employment in industry.

CONCLUSION

In theory and practice, industrial policy has a long
history and appeared with the beginning of
capitalism. The importance of industrial policy has
changed due to changes in national economies and
the global economy, especially in the last two
decades. In modern economic theory, the new
industrial policy can be defined as: "the application
of a series of measures and practical policies
implemented by public institutions in order to
create a favorable business environment and
encourage the opening of new enterprises”
(Government of Republic of Serbia, 2011, p. 39).
Over the past decades, a gradual transition to a
horizontal industrial policy has been observed,
which  improves  the overall  industrial
competitiveness.

The new industrial policies encompass a range
including inclusion in the global value chain, the
knowledge-based economy and the new industrial
revolution. Serbia’s new industrial policy will be
aimed at creating a favorable business
environment, eliminating market and government
failures, meeting the specific needs of individual
sectors with products and services with high added
value.

This will create the conditions for increasing the
competitiveness of Serbian industry, integration
into global value chains, development of a
knowledge-based economy, construction of sectors
related to sustainable development goals and
competitive positioning of Serbian industry for the
Fourth Industrial Revolution (Lutovac, 2020, p.
205).

One of the most important reasons justifying state
investment incentives in Serbia is their concrete
effect on the creation of new jobs, i.e. increasing
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employment in the country. Based on the empirical
analysis conducted in the paper, it can be
concluded that the creation of new jobs in Serbia
had a positive effect on the increase in
employment in industry and the overall economy.
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SUMMARY

In recent times, there is a need to reconsider the
importance of industrial policy, mostly due the
global economic crisis and the crisis caused by the
COVID-19 pandemic. Hence the renewed interest
in industrial policy, which is seen as a potentially
effective instrument in inducing structural
transformation and economic growth, has
appeared.

The most commonly accepted argument in favor of
industrial policy economic theory sees in the
presence of market failures that intensify with the
growth of international trade, as well as
significant changes in production structure and
international competitiveness. Proponents of
industrial policy argue that this is the only path
that brings real economic growth and structural
changes. Opponents of industrial policy argue that
the existence of market failures is not a sufficient
reason to justify state intervention, as there are
difficulties in achieving well-targeted and effective
interventions in practice.

New industrial policy of Serbia will be aimed at
creating a favorable business environment,
eliminating market and government failures,
meeting the specific needs of separate sectors with
products and services with high added value. In
that way, conditions will be created for increasing
the  competitiveness of  Serbian  industry,
integration into global value chains, development
of knowledge-based economy, construction of
sectors related to sustainable development goals
and competitive positioning of Serbian industry for
Industry 4.0.

State incentives are integral part of industrial
policy and are one of the measures by which the
state influences the market position of individual
companies. They must be applied very carefully,
taking into account their positive and negative
sides.

In this paper, employment is analyzed in
successfully implemented investment projects in
the period from 2006 until March 2017. These are
projects in which incentives have been allocated
for attracting investments and new employment in
the Republic of Serbia, and which have been
successfully implemented. For the purpose of
conducting this research, t-test for dependent
samples and a Chi-square test are used. t-test
analyzes the experimental units before and after
receiving the incentives, and the Hi-square test
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examined whether the distribution of the number of
employees after the incentives deviates from the
expected distribution. The empirical research has
shown that incentives for job creation in Serbia
have a positive effect on employment growth in
industry.
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Apstrakt: Predvidanje ishoda razlicitih pojava
oduvek je predstavljalo atraktivnu istrazivacku
temu u velikom broju naucnih disciplina, narocito
u ekonomiji. Kao posebna oblast, ekonometrija
pruza razlicite modele za predvidanje pokazatelja
kao sto su BDP, stopa inflacije, kamatna stopa,
cena raznih roba i usluga, kao i mnogih drugih
kako na mikro tako i na makro nivou. Razvoj
informacionih tehnologija omogudéio je obavijanje
racunskih operacija mnogo brie i pouzdanije.
Medutim, poseban doprinos se ogleda kroz
primenu  rudarenja  podataka u  svrhu
ekstrahovanja relevantnih informacija iz velikog
skupa podataka. Modeli koji se razvijaju
primenom rudarenja podataka pruzaju dobre
rezultate u predvidanju ekonomskih pokazatelja,
Cesto i uspeSnije u odnosu na odredene
ekonometrijske modele. U ovom radu nastoji se
predvideti promena (rast) BDP-a kroz primenu
rudarenja vremenskih serija na primeru Republike
Srbije. Analiza je obaviljena u dva slucaja: u
jednom modeli ukljucuju nezavisne atribute koji
dodatno opisuju zavisnu promenljivu, dok drugi
slucaj ne sadrzi ove atribute. Upotrebljene su tri
razlicite metode rudarenja u oba slucaja (linearna
regresija, viSeslojni perceptron i metoda slucajne
Sume), a dobijeni rezultati uspesnosti modela su
predstavljeni i protumaceni.

Kljuéne rijeci: rudarenje podataka, predvidanje,
rast BDP-a

JEL klasifikacija: E47, O11
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1. UvOD

Makroekonomski pokazatelji odrazavaju stanje
nacionalne ekonomije i predmet su istrazivanja
velikog broja radova iz razliitih naucnih
disciplina. Uzrok toga je njihov $iroki uticaj na
razne druStvene oblasti i aspekte, a ne samo one u
ekonomskoj sferi. Ekonometrija kao naucna
disciplina nastoji da statistickim tehnikama i
ekonomskom  teorijom  istrazi = pomenute
pokazatelje, Cesto predvidajuéi njihovo kretanje ili
ishod pod uticajem odabranih faktora (Stock &
Watson, 2015). Pomo¢ u ovome pruZaju
informacione tehnologije kao alat za obavljanje
racunskih operacija. Medutim, u okviru njih
poseban doprinos pruza rudarenje podataka (eng.
Data Mining). To je proces koji se odnosi na
prikupljanje, pripremu, obradu, analizu i
ekstrahovanje  korisnih  informacija. Primenu
pronalazi u razli¢itim domenima i posmatra se kao
sirok aspekt koji generalno opisuje obradu
podataka (Aggarwal, 2015). Obuhvata nadgledane
(klasifikacija i regresija) i nenadgledane tehnike
ucenja (klasterisanje i pravila pridruzivanja) a
primenu pronalazi u razli¢itim podrucjima kao Sto
su analiza satelitskih snimaka i teksta, predvidanje
vremenskih prilika, medicinska dijagnostika,
predvidanje  potroSnje  elektricne  energije,
automatsko apstrahovanje, analiza organskih
jedinjenja, opasnosti od zagadenosti itd. Pored
navedenog, popularna je i primena u ekonomiji
kao S$to je npr. marketing targetiranje, procena
vrednosti  nekretnina, dizajniranje proizvoda,
finansijsko predvidanje, detektovanje prevara sa
kreditnim karticama i sl (Brammer, 2016).
Rudarenje vremenskih serija (eng. time serires
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data mining) je posebna oblast i odnosi se na
moguénosti izdvajanja informacija iz skupa
podataka koji poseduje vremensku dimenziju. One
imaju vremensku oznaku i prikupljane su sa
odredenom frekvencijom. Primeri takvih podatka
su prodaje na meseénom nivou, berzanska trgovina
na sedmi¢nom nivou, posete veb-sajtova
evidentirane tokom svakog sata itd.

Ovakva wvrsta podataka igra vaznu ulogu u
poslovanju preduzeca, narocito u postupku analize.
Druga standardna aktivnost je predvidanje
buduéeg ponasanja (eng. forecasting). Vremenske
serije podataka mogu da se prikupljaju ruéno od
strane ¢oveka, medutim, Cest je slucaj i njihovog
pohranjivanja putem razli¢itih masina ili uredaja
(Dean, 2014).

Bruto domaéi proizvod (skrateno BDP)
predstavlja vrednost finalnih proizvoda i usluga
proizvedenih u jednoj privredi tokom odredenog
vremenskog perioda (Blanchard, 2008). U ovom
radu se nastoji predvideti rast BDP-a kao
makroekonomske varijable upotrebom razli¢itih
metoda rudarenja vremenskih serija podataka. Sam
ovaj pokazatelj predstavlja ekonomski rast drzave i
od posebne je vaznosti za medunarodne investitore
i poverioce, a pokazuje promenu BDP u poredenju
sa prethodnom kalendarskom godinom ili drugim
vremenskim periodom.

U postupku analize koristen je WEKA softverski
alat. Predvidanje u ovom radu obavljeno je u dva
razlicita slucaja. Prvi slucaj obuhvatao je modele
sa vremenskom komponentom i samo jednom
varijablom koja se ujedno i predvida (rast BPD-a).
Ovde je izvrSeno i predvidanje van odabranog

skupa za jedan kvartal unapred (prvi kvartal 2022.
godine). Drugi slucaj se odnosi na modele koji su
predvidanje obavili unutar prikupljenog skupa, a
pored zavisne varijable (rast BDP-a) uklju¢ene su
jo$ 1 odabrane nezavisne varijable koje dodatno
opisuju predvidanu pojavu.

One su birane iz originalno prikupljenog skupa od
14 ekonomskih varijabli (overlay data u WEKA
alatu) u periodu od 2009. do 2021. godine na
kvartalnom nivou. Kod oba nacina upotrebljene su
tri razliite metode rudarenja podataka radi
medusobne komparativne analize, a rezultati do
kojih se doslo su predstavljeni i protumaceni u
posebnom poglavlju.

2. SKUP PODATAKA

Za predvidanje porasta BDP-a u drugom slu¢aju
prikupljen je skup od 14  razli¢itih
makroekonomskih varijabli na osnovu analize
prethodno napisanih radova. Oni su se odnosili na
predvidanje rasta BDP-a ili na analizu ekonomskih
indikatora koji na njega uticu.

U postupku analize primenjivale su se razlicite
kombinacije ovih atributa, a najbolji rezultati su
prikazani i predstavljeni. Kako su podaci za zemlje
u tranziciji nedovoljno dostupni, za ovaj rad uzete
su samo one varijable koje se najéesce koriste za
analizu ovog problema. Prema radovima Carreiro,
Galvao i Kapetanios (2019), Carreiro, Clark i
Marcellino (2015) (2019), Schorfheide i Song
(2014), Smets, Warne i Wouters (2014) odabrani
su slede¢i indikatori koji su prikupljeni na
kvartalnom nivou (tabela br. 1):

Tabela 1. Varijable koristene u postupku analize

R.br. Naziv varijable Jedinica mere
1. Rast BDP-a u odnosu na prethodni kvartal %

2. Prihod u industriji i gradevinastvu u odnosu na prethodni kvartal %

3. Prihod u saobracaju i skladistenju u odnosu na prethodni kvartal %

4. Prihod informisanje i telekomunikacije u odnosu na prethodni kvartal %

5. Izdaci za finalnu potro$nju domadinstava mil. RSD
6. Izdaci za finalnu potrosnju drzave mil. RSD
7. Bruto investicije u osnovna sredstva mil. RSD
8. Uvoz robe i usluga mil. RSD
9. 1zvoz robe i usluga mil. RSD
10. Promene u zalihama mil. RSD
11. Prose¢ne bruto zarade RSD

12. Industrijska proizvodnja - lan¢ani indeks %

13. Devizni kurs dinara prema dolaru RSD

14. Gradevinske dozvole za stanove broj

Izvor: varijable odabrane od strane autora
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BDP sc najées¢e razlaze na sledece kategorije:
licnu potro$nju, investicije (nestambene i
stambene), drzavnu potro$nju, neto izvoz i
investicije u zalihe (Blanchard, 2008). U datom
skupu podataka ove kategorije su obuhvacdene sa
barem jednim parametrom, S§to se podudara sa
varijablama odabranim od strane prethodno
pomenutih autora. Svi podaci su preuzeti sa sajta
Republickog zavoda za statistiku Srbije (2022,
https://www.stat.gov.rs) osim deviznog kursa koji
je preuzet sa Investing veb-prezentacije (2022,
https://www.investing.com/currencies/usd-rsd-
historical-data). Podaci vezani za novéane iznose
iskazani su u milionima dinara (RSD).

Podaci u ovom radu su prikupljeni na kvartalnom
nivou zbog nedovoljne dostupnosti godisnjih
podataka. Sa ovom vrstom problema se susretao
veliki broj istrazivaca koji su pokusali da primene
prognoziranje ekonomskih kretanja u zemljama u
tranziciji, naroc€ito u slucajevima gde su koristene
makroekonomske varijable.

Skup podataka obuhvata period od prvog kvartala
2009. do cetvrtog kvartala 2021. godine i u njemu
nema podataka koji nedostaju. Varijable u skupu
su prikazane kroz period od 13 godina, $to ukupno
¢ini 52 observacije (instance). Podaci prikupljeni
na mesec¢nim nivoima su izraZzeni na kvartalnom
nivou. Uzrok ovakvog kratkog perioda obuhvata
nepostojanje podataka vezanih za protekli period.
Kao zavisna varijabla odabran je rast BDP-a koji je
iskazan u procentualnom iznosu. U poslednje dve
godine obuhvaéenih podataka svet se susreo sa
ekonomskom krizom izazvanom  pandemijom
koronavirusa, S§to se odrazilo i na Republiku
Srbiju. Ovo je bitno navesti iz razloga jer se
privreda nasla pod uticajem nepredvidenih faktora
§to je dovelo do pada BDP-a od 9,2% u drugom
kvartalu 2020. godine. Pre same primene
odabranih metoda podaci koji nisu iskazani
procentualno su normalizovani, odnosno svedeni
na interval od 0 do 1. Na ovaj nacin je omoguéeno
njihovo uporedivanje iako nisu iskazani u istim
jedinicama mere (Aggarwal, 2015).

3. PREDVIDANJE VREMENSKIH SERIJA U
RUDARENJU PODATAKA, METODE I
EVALUACIONI PARAMETRI

Vremenske  serije  podataka  predstavljaju
vremenski oznacen skup prikupljen prema
odredenoj frekvenciji (Dean, 2014). Za razliku od
drugih skupova, ova vrsta uklju¢uje i vremensku
dimenziju koja mora biti razmatrana. Neki od
primera vremenskih serija su dnevne cene hartija
od vrednosti na berzi, mesecni broj poseta na veb-
sajtu, sedmi¢ni promet automobila na auto-putu,
dnevna emisija Stenih gasova itd. Vremenske serije
mogu biti stacionarne ili nestacionarne. Stacionarni
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stohasticki proces je onaj €iji se parametri (poput
srednje vrednosti i varijanse) ne menjaju tokom
vremena, dok su nestacionarni oni kod kojih su
promene prisutne. Vremenske serije koje sadrze
kretanje samo jedne varijable kroz vremenski
period nazivaju se univarijabilne, dok one koje
obuhvataju  viSe  varijabli se  nazivaju
multivarijabilne (Aggarwal, 2015).

Vremenske serije se ¢esto javljaju u ekonomskom
domenu, narocito kod poslovanja preduzeca.

Takve vrste informacija predstavljaju osnovu za
donosenje odluka menadzmenta. Medutim, ove
serije imaju vaznu ulogu i u makroekonomiji,
naroCito kada je re¢ o predvidanju kretanja
odredene pojave.

Predvidanje predstavlja jednu od najceséih
primena analize vremenskih serija a Cesto se
koristi u maloprodaji, ekonomskim indikatorima,
berzama, predvidanju vremenskih prilika, kao i u
drugim slucajevima. Cilj je predvideti buducu
vrijednost odredene varijable na osnovu njenih
prethodnih vrednosti (Aggarwal, 2015). Metode
koriStene u ovom radu su linearna regresija (eng.
linear regression), viseslojni perceptron (eng.
multilayer perceptron neural networks, MLP) i
metoda sluc¢ajne Sume (eng. random forest, RF).

Linearna regresija: kada je izlaz iz modela
numercki iskazan, kao 1 svi ulazni atributi,
prirodno je razmotriti linearnu regresiju kao
metodu koju je potrebno primeniti. Ovo je osnovni
metod u statistici. Ideja je iskazati zavisnu
promenljivu kao linearnu kombinaciju atributa sa
unapred odredenim koeficijentima:

x=wp + wioy + waop +o+ wiag

gde x predstavlja zavisnu promenljivu, ai,a,...ax
vrednosti atributa, dok wg, Wwi...w, predstavljaju
koeficijente koji se ra¢unaju na osnovu podataka iz
skupa namenjenih za trening modela.

Vazno je napomenuti da predvidena vrednost
zavisne promenljive nije njena stvarna vrednost.
Razlika izmedu stvarnih i predvidenih vrednosti
govori o uspesnosti modela.

Za odabir koeficijenata koristi se metod najmanjih
kvadrata. Najbolji koeficijenti su oni ¢iji je zbir
kvadrata odstupanja predvidene u odnosu na
stvarnu vrednost najmanji u poredenju sa ostalim
koeficijentima.

Performanse ovog metoda mogu biti umanjene ako
su svi ulazni atributi u visokom stepenu korelacije.
Cesto se koristi kao poetna osnova za razvoj
drugih metoda (Witten, Frank, Hall, & Pal, 2017).

Viseslojni  perceptron: predstavlja  veStacku
neuronsku mrezu najcesée koristenu u praksi. MLP
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ima tri osnovna sloja (slika 1): prvi sloj sadrzi
ulazne podatke za obradu, drugi sloj je ,,skriveni”
sloj gde neuroni stvaraju tezinske koeficijente i

koriste aktivacionu funkciju kako bi se dobio
izlazni sloj koji zavisi od aktivnosti u prethodnom
skrivenom sloju (Tsai & Wu, 2008).

Slika 1. MLP sema

Ulazni podatak 1

Ulazni podatak 2

—>

Ulazni podatak 3

g

Ulazni sloj

/TN lzlaz
\ I
\‘_

Izlazni sloj

Skriveni sloj

Izvor: (Menzies, Kocagiineli, Peters, & Turhan, 2015)

Perceptroni sa vise od jednog sloja koji dodeljuju
tezinske koeficijente nazivaju se visSeslojni
perceptroni (Kriesel, 2007). Ovaj metod pripada
kategoriji nadgledanog ucenja iz razloga Sto su
izlazne vrednosti poznate MLP-u. On ima dva
oshovna svojstva: poseduje nelinearne
karakteristike, a jaka meduzavisnost odreduje
snazne veze izmedu slojeva (Erkam, Kayakutlu, &
Daim, 2011). MLP neuronska mreza zasnovana je
na nepovratnoj arhitekturi, a obucava se koristec¢i
algoritam  propagacije unazad (eng. back
propagation) (Nemes & Butoi, 2013). U radu je
koristen MLP sa jednim skrivenim slojem i
koeficijentom ucenja od 0,3. Momentum je iznosio
0,2 a maksimalni broj epoha za ucenje je 500. Kod
sluaja bez uklju¢enih dodatnih atributa ulaz
predstavlja 11 ulaznih varijabli, dok skriveni sloj
ima jedan neuron. Kod slucaja sa ukljucenim
dodatnim atributima bilo je 15 ulaznih varijabli
dok je u skrivenom sloju bio ponovo jedan neuron.

Metoda slucajne Sume: predstavlja kombinaciju
stabla odluéivanja takvu da svako stablo zavisi od
vrednosti slucajnog vektora nezavisno
uzorkovanog sa istom distribucijom za sva stabla u
Sumi. Generalizaciona greska za Sumu konvergira
do granice kako broj stabala u Sumi postaje veci.
Greska zavisi od jaCine pojedinacnih stabala i
korelacije medu njima (Breiman, 2001). Prose¢na
vrednost predvidanja slucajne Sume se dobija uz
pomo¢ bootstrap agregacije 1 selekcije slu¢ajnih
varijabli. Pokazalo se da je metod slucajne Sume
robusan prediktor za male veli¢ine uzoraka i
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podatke velikih dimenzija (Gérard & Scornet,
2016).

Za evaluaciju modela koriSteni su uobicajeni
parametri: prosecna apsolutna greska (MAE),
prosena kvadratna greska ( eng. mean squared
error, MSE), prose¢na apsolutna procentualna
greska (MAPE), kvadratni koren prosecne
kvadratne greSke (RMSE). Formule su prikazane
ispod:

1 N
MAE = EZI;F[ — ¥l
i=1

N
1 _ ,
ﬂ-‘f.S'E = EZ{}'L —_ j.-'[:]'

N
1 Fo—
MAPE =— E |}—l }‘|
J.hir [=]_ J"L

|1_ ' "
RMSE = Z |$z{}" -y )
_“J1 i=1

U navedenim  formulama  #; predstavlja
predvidenu vrednost dok ; predstavlja stvarnu
vrednost za N broj opservacija. MAE predstavlja
prose¢nu apsolutnu razliku izmedu vrednosti koje
je predvidio model i posmatranih istorijskih
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podataka, dok MSE ukazuje na prosek kvadrata
njihove razlike. MAPE je proseéna apsolutna
procentualna razlika izmedu izlaza modela i
stvarnih  vrednosti, dok RMSE predstavlja
kvadratni koren MSE pokazatelja.

4. POSTUPAK ANALIZE | REZULTATI

Postupak analize sproveden je pomocu WEKA
alata, odnosno njegove ekstenzije namenjene za
predvidanje vremenskih serija podataka. Ovaj
softver je razvijen od strane univerziteta u Waikatu
(Novi Zeland) i predstavlja skup algoritama za
masinsko ucenje. KoriStena verzija je 3.8.6.
Postupak analize sproveden je na dva razlicita
nacina. Prvi nadin obuhvata predvidanje bez
koristenja dodatnih varijabli koje objasnjavaju rast
BDP-a, dok drugi nacin podrazumeva njihovo
uklju¢ivanje u modele. Prva analiza je sprovedena
zbog mogucnosti predvidanja buducée vrednosti
zavisne varijable izvan testnog seta. U ovom radu
odabran je jedan kvartal unapred, odnosno prvi
kvartal u 2022. godini. Kada se u model ukljuce i
dodatne varijable, onda u WEKA alatu nije
moguce izvrsiti predvidanje za period unapred van
prikupljenog seta. Razlog tome je Sto dodatne
nezavisne varijable (ne predvidaju se) moraju biti
poznate u buduénosti kako bi se predvidanje

izvr§ilo. Medutim, one se ukljuc¢uju u model putem
simulacije predvidanja u okviru postojec¢eg skupa
na taj nacin §to se iskljucuje predvidanje van
njega. Ukoliko se ova opcija ne iskljuci, onda ¢e
program javiti gresku. Kod oba slucaja koristeni su
isti metodi, a sledeca podeSavanja su zajednicka:
period je podeSen na kvartalni interval dok je
koeficijent pouzdanosti od 95%  standardno
odreden u softverskim podeSavanjima i nije
menjan. Za trening modela koriSteno je 80%
instanci skupa, dok je poslednjih 20% koristeno za
evaluaciju modela. Potrebno je napomenuti da u
20% poslednjih instanci spada 10 kvartala gde je u
8 vladala pandemija koronavirusa (od 2020.
godine).

4.1 Predvidanje rasta BPD-a bez dodatnih
varijabli

Za vremensku oznaku odabrano je koristenje
vestackog vremenskog indeksa (eng. artificial time
index) gde WEKA automatski dodeljuje
vremenske oznake vrstama, dok je jedan kvartal
odabran kao vremenski interval za koji ¢e se
obaviti predvidanje van skupa. U tabeli 2. su
prikazane predvidene, stvarne vrednosti i njihova
razlika (greska), dok su dobijeni rezultati
evaluacije sva tri primenjena metoda prikazani u
tabeli 3.

Tabela 2. Prikaz stvarnih i predvidenih vrednosti primenjenih metoda

LR MLP RF
Kvartal Stvarna Predvidena . Predvidena . Predvidena .

vrednost vrednost Razlika vrednost Razlika vrednost Razlika
43 2,1 2,2452 0,1452 1,4259 -0,6741 1,1558 -0,9442
44 1,8 1,9853 0,1853 1,2905 -0,5095 0,96 -0,84
45 -0,5 1,4892 1,9892 0,5021 1,0021 0,572 1,072
46 -9,2 1,1762 | 10,3762 0,27 9,47 0,3806 9,5806
47 72 1,2644 -5,9356 1,4306 -5,7694 0,2284 | -6,9716
48 2,2 2,7704 0,5704 1,4581 -0,7419 0,5543 -1,6457
49 2 8,6321 6,6321 1,4562 -0,5438 1,2295 -0,7705
50 1,7 4,1812 2,4812 1,0395 -0,6605 0,7495 -0,9505
51 1,7 -0,5497 -2,2497 -0,8383 -2,5383 0,3022 -1,3978
52 1,7 2,0963 0,3963 1,3076 -0,3924 0,3812 -1,3188
53* 2,5828 1,4075 0,4173 -

Izvor: istraZivanje autora

U tabeli broj 2. prikazane su stvarne i predvidane
vrednosti prema metodama, kao i njihova razlika,
odnosno greska. Pored 10 kvartala na kojima se
vrsila evaluacija modela (43-52 kvartal), prikazan
je 1 53 kvartal (oznaden zvezdicom) koji
predstavlja prvi kvartal 2022. godine, odnosnho
predvidani kvartal van prikupljenog originalnog
skupa. Posto stvarni podaci za ovaj kvartal jo§ nisu
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dostupni u javnosti, ta vrednost je izostavljena kao
i razlika izmedu nje i predvidene. Sva tri metoda
su predvidela rast BDP-a u ovom kvartalu, najvise
LR od 2,5828%, dok je najmanji rast predvidio RF
algoritam u iznosu od 0,4173%. Tabelarni podaci
su prikazani i na grafikonu 1, odnosno predvidene
i stvarne vrednosti rasta BDP-a:
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Grafikon 1. odnos stvarnog i predvidenog rasta BDP-a
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Tabela 3. Prikaz gre$aka kod primenjenih metoda

. Metode
Greske LR MLP RF
MAE 3,061 22302 25492
MAPE 126,9408 71,6045 83,6026
RMSE 4,501 3,6400 3,8863
MSE 20,2593 13,2564 15,1036

Izvor: istraZivanje autora

U tabeli 3. prikazani su podaci koji se odnose na
evaluaciju performansi modela, a izraCunati su na
osnovu podataka iz prethodne tabele. Najmanji
iznosi greSaka ukazuju da odabrani metod pruza
najbolje rezultate u odnosu na ostale metode. Sva
Cetiri odabrana pokazatelja na najnizem nivou ima

MLP algoritam, dok najveée ima linearna

regresija.

4.2. Predvidanje sa ukljuenim nezavisnim
varijablama

U ovom slu¢aju, modeli ukljuCuju i nezavisne
promenljive. Kod predvidanja sa ukljuéenim
dodatnim varijablama koje naknadno obja$njavaju
pojavu nije moguce izvrsiti predvidanje za period
van skupa. Razlog tome je $to u WEKA alatu
dodatne varijable moraju da imaju svoju zadatu
vrednost u periodu za koji se zavisna varijabla
predvida. U testnom delu skupa (20%) postoje ove
vrednosti pa je moguce izvrsiti predvidanje. Pre

postupka implementacije algoritma primenjeni su
razli¢iti filteri koji se odnose na selekciju atributa,
medutim ruéno odabrana kombinacija pruzila je
bolje rezultate. Oni su predstavljeni u tabeli broj 4.
i na grafikonu 2. Kod linearne regresije najbolje
rezultate pruzio je model sa ukljucenim prihodima
iz industrije 1 gradevinarstva, saobracaja i
skladiStenja, informisanja i telekomunikacija u
odnosu na prethodni period i izvoz robe i usluga.
Sa  ukljuenim pomenutim atributima  svi
pokazatelji evaluacije su postigli bolje rezultate.
Kada je u pitanju MLP algoritam, uz ukljucene
atribute prihodi iz industrije i gradevinarstva,
saobracaja i  skladiStenja, informisanja i
telekomunikacija u odnosu na prethodni period i
izdaci za drzavnu potro$nju, pruzio je bolje
rezultate kod MAPE pokazatelja, dok je ostale
evaluacione parametre imao blago veée nego bez
ukljuc¢enih dodatnih atributa.

Tabela 4. stvarne vrednosti i predvidene prema kvartalima

LR MLP RF
Kvartal stvarna Predvidena . Predvidena - Predvidena .
vrednost Razlika Razlika Razlika
vrednost vrednost vrednost
43 2,1 1,5194 | -0,5806 1,4293 -0,6707 0,945 -1,155
44 1,8 0,9239 | -0,8761 1,1559 -0,6441 0,745 -1,055
45 -0,5 -0,2579 0,2421 -0,2661 0,2339 0,4703 0,9703
46 -9,2 0,5813 9,7813 0,4159 9,6159 0,3801 9,5801
47 7,2 3,7005 | -3,4995 1,4621 | -5,7379 0,525 -6,675
48 2,2 7,0178 4,8178 1,4735 | -0,7265 0,6218 -1,5782
49 2 3,9144 1,9144 1,4654 -0,5346 1,214 -0,786
50 1,7 -2,541 -4,241 0,7345 | -0,9655 0,8693 -0,8307
51 1,7 0,7904 | -0,9096 -0,982 -2,682 0,3959 -1,3041
52 1,7 1,8471 0,1471 1,1879 -0,5121 0,3419 -1,3581

Izvor: istraZivanje autora
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Model sa RF metodom je postigao bolje rezultate
na svim evaluacionim parametrima ali na malom
nivou uz ukljucivanje izvoza robe i usluga i

Grafikon 2. stvarne i predvidene vrednosti po kvartalima
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Izvor: istraZivanje autora
Evaluacija modela predstavljena je u tabeli broj 5.

Tabela 5. Prikaz gre$aka kod primenjenih metoda

deviznog kursa dolara i dinara. Dobijeni rezultati
predstavljeni su na grafikonu broj 2.

Metode
Greske
LR MLP RF
MAE 2,701 2,2323 2,5293
MAPE 90,6011 60,3155 82,1012
RMSE 3,9344 3,6812 3,8349
MSE 15,4795 13,5509 14,7067

Izvor: istraZivanje autora

U tabeli 5. uo¢ava se da MLP algoritam ponovo
ima najbolje rezultate kod svih evaluacinih
parametara u odnosu na ostale primenjene metode

iako su 3 od 4 pokazatelja imali blago veci nivo
greske. U tabeli broj 6. prikazane su razlike u
evaluaciji modela sa i bez ukljucenih atributa.

Tabela 6. Prikaz razlike greSaka kod primenjenih metoda

LR MLP RF

MAE 0,3951 -0,0021 0,0199

MAPE 36,3397 11,289 1,5014

RMSE 0,5666 -0,0403 0,0514

MSE 4,7798 -0,2945 0,3969

Izvor: istraZivanje autora

Posmatrajuéi tabelu broj 6. uo¢ava se da su LR i ~ZAKLJUCAK
550 degoel;::h éaﬁovif}ve atrei\‘t/:lltl;acmlr(lgji paézr(;;tgz Predvidanje makroekonomskih pokazatelja

objasnjavaju zavisnu varijablu. RF je postigao
skoro beznacajan napredak dok je LR uvodenje
novih atributa imalo znatan uticaj na model. MLP
je poboljaso samo MAPE pokazatelj dok su ostali
imali blago nizZe rezultate u odnosu na model bez
dodatnih varijabli.
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predstavlja izazovan zadatak, prvenstveno zbog
nepredvidenih uticaja. U ovom radu predvidanje
rasta BDP-a je izvrSeno nad vremenskom serijom
podataka pomocu tri razlicite metode rudarenja u
dva slucaja. Prvi slucaj je obuhvatao samo rast
BDP-a i predvidanje na osnovu njega, dok su u
drugom slucaju bile ukljucene i dodatne varijable u
cilju boljeg objaSnjavanja zavisne promenjive. Za
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obuku modela koristeno je 80% skupa, dok je
poslednjih 20% instanci (10 kvartala) koristeno za
evaluaciju. Skup je bio prukupljen na kvartalnom
nivou i obuhvatao je period od 1. januara 2009.
godine do 1. januara 2022. godine. Originalni skup
je imao 14 dodatnih varijabli (nezavisnih
promenljivih) od kojih su samo odredene odabrane
za izgradnju modela. Dodatne varijable su kod LR
i RF algoritama pruzile bolje rezultate kod svih
evaluacionih parametara. Medutim, kod MLP
metode MAPE pokazatelj je imao manju vrednost,
dok su ostali imali blago vecée iznose. Rezultati do
kojih se dosSlo ukazuju da je u oba slucaja
najuspesni bio MLP algoritam. lako je on pruzio
najbolje rezultate, oni nisu na zavidnom nivou.
Jedan od razloga za ovo je pandemija koronavirusa
koja se javila u kvartalima kod kojih je obavljano
predvidanje i evaluacija modela. Nastavak
istrazivanja moze da se bazira na poboljSanju
rezultata predvidanja kroz primenu novih metoda
ili izmenu postojecih, novih dodatnih atributa
(narocito onih koji prikazuju razvoj pandemije
koronavirusa), obuhvatanje viSe instanci u skupu
podataka i sli¢no.
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SUMMARY

Forecasting macroeconomic indicators is a
challenging task, primarily due to unforeseen
impacts. In this paper, GDP growth forecasting
was performed over a time series of data using
three different data mining methods in two cases.
The first case included only GDP growth and
forecasting based on it, while in the second case
additional variables were included in order to
better explain the dependent variable. Part of set
(80%) was used for model training, while the last
20% of instances (10 quarters) were used for
evaluation. The dat set was collected on a
quarterly basis and covered the period from
January 1, 2009 to January 1, 2022. The original
data set had 14 additional variables (independent
variables) where only certain were selected to
build the model. Additional variables with LR and
RF algorithms provided better results on all
evaluation parameters. However, in the MLP
method MAPE indicator had a lower value, while
the others had slightly higher. The results indicate
that the MLP algorithm was the most successful in
both cases. Although he provided the best results,
they are not at an good level. One of the reasons
for this is the COVID-19 pandemic that occurred
in the quarters where model prediction and
evaluation was performed. This unforeseen impact
had a global character, so that a large number of
countries recorded turbulent trends in GDP
growth. Continuation of research can be based on
improving the results of prediction by applying
new methods or changing existing, new additional
attributes  (especially those that show the
development of the COVID-19 pandemic),
collecting more instances in a data set and etc.
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Abstract: Predicting the outcome of various
phenomena has always been an attractive research
topic in a large number of scientific disciplines,
especially in economics. As a scientific discipline,
econometrics provides various models for
predicting indicators such as GDP, inflation rate,
interest rate, price of various goods and services,
as well as many others at both micro and macro
levels. The development of information
technologies has made computational operations
much faster and more precisely. However, a
special contribution is reflected in the application
of data mining for the purpose of extracting
relevant information from a large data set. Models
developed using data mining provide good results
in predicting economic indicators, often more
successfully than certain econometric models. This
paper aims to forecast the growth of GDP through
the application of time series mining on the
example of the Republic of Serbia. The analysis
was performed in two cases: in the first one
models include independent attributes that
additionally describe the dependent variable,
while in the other case they do not contain these
attributes. Three different mining methods were
used in both cases (linear regression, multilayer
perceptron and random forest) and the obtained
results of model validation were presented and
interpreted.

Key words: data mining, forecasting, GDP growth
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1. INTRODUCTION

Macroeconomic indicators reflect the state of the
national economy and they represent research
subject of a large number of papers from various
scientific disciplines. The reason for this is their
wide influence on various social areas and aspects,
not only those in the economic sphere.
Econometrics as a scientific discipline uses
statistical techniques and economic theory to
investigate the aforementioned indicators, often
predicting their movement or outcome under the
influence of selected factors (Stock & Watson,
2015). Information technologies provide help in a
form of an tool for performing calculation
operations. However, within them, a special
contribution is provided by data mining. It is a
process related to gathering, preparing, processing,
analyzing and extracting useful information. It is
applied in various domains and it represents a
broad aspect that generally describes data
processing  (Aggarwal, 2015). It includes
supervised (classification and regression) and
unsupervised learning techniques (clustering and
association rules) and finds application in various
areas such as satellite image and text analysis,
weather  forecasting,  medical  diagnostics,
electricity consumption forecasting, automatic
abstraction, organic compound analysis and the
dangers of pollution, etc. In addition to the above,
the applications in the economy, such as, for
example, marketing targeting, real estate valuation,
product design, financial forecasting, credit card
fraud detection, etc., are also popular (Brammer,
2016). Time series data mining is a special field
and refers to the possibility of extracting
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information from a data set that has a time
dimension. They are time-stamped and collected
with a certain frequency. Examples of such data
are sales on a monthly basis, stock trading on a
weekly basis, website visits recorded during each
hour, etc. This type of data plays an important role
in the company's operations, especially in the
analysis process. Another standard activity is
forecasting. Time series data can be collected
manually by humans, however, it is also common
to store them through different machines or
devices (Dean, 2014).

Gross domestic product (GDP) represents the
value of final products and services produced in an
economy during a certain period of time
(Blanchard, 2008). This paper attempts to predict
GDP growth as a macroeconomic variable using
different time series data mining methods. This
indicator represents the economic growth of the
country and has high importance for international
investors and creditors. It shows the change in
GDP compared to the previous calendar year or
other time period. The WEKA software tool was
used in the analysis process and prediction in this
paper was performed in two different cases. The
first case included models with a time component
and only one predictor variable (growth of BPD).
A forecast outside the selected set for one quarter
in future (the first quarter of 2022) was also
performed here. The second case refers to models

that made predictions within the collected set,
including dependent variable (GDP growth),
selected independent variables that additionally
describe the predicted phenomenon were also
included. They were selected from the originally
collected set of 14 economic variables (overlay
data in the WEKA tool) in the period from 2009 to
2021 on a quarterly basis. In both cases, 3 different
data mining methods were used for mutual
comparative analysis, and the obtained results are
presented and interpreted in a separate chapter.

2. DATASET

To predict GDP growth in the second case, a set of
14 different macroeconomic variables was
collected based on the analysis of previously
written papers. They relate to the forecast of GDP
growth or the analysis of economic indicators that
affect it. In the analysis process, various
combinations of these attributes were applied, and
the best results were shown and presented. As the
data for countries in transition are insufficiently
available, only those variables that are most often
used for the analysis of this problem were
collected for this paper. According to the works of
Carreiro, Galvao and Kapetanios (2019), Carreiro,
Clark and Marcellino (2015) (2019), Schorfheide
and Song (2014), Smets, Warne and Wouters
(2014), the following indicators were selected and
collected on a quarterly basis (table No. 1):

Table 1. Dataset variables

No. Variable name Units

1 GDP growth %

2 Revenue in industry and construction compared to the previous quarter %

3. Revenue in transportation and storage compared to the previous quarter %

4 Revenue in information and telecommunications compared to the %
previous quarter

5 Expenditures for household final consumption mil. RSD

6 Expenditures for the final consumption of the state mil. RSD

7. Gross investments in fixed assets mil. RSD

8 Import of goods and services mil. RSD

9. Export of goods and services mil. RSD

10. Changes in inventory mil. RSD

11. Average gross earnings RSD

12. Industrial production - chain index %

13. The exchange rate of the RSD in comparison with the USD RSD

14. Construction permits numeric

Izvor: varijable odabrane od strane autora

GDP is most often broken down into the following
categories: personal consumption, investment
(non-residential and residential), government
consumption, net exports and investment in
inventories (Blanchard, 2008). In a given data set,
these categories are covered by at least one
parameter, which matches the variables selected by
the previously mentioned authors. All data were
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taken from the website of the Republic of Serbia
Statistical Office (2022, https://www.stat.gov.rs),
except for the exchange rate, which was taken
from the Investing website (2022,
https://www.investing.com/currencies  /usd-rsd-
historical-data). Data related to monetary amounts
are expressed in millions of dinars (RSD).
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The data in this paper were collected on a quarterly
basis due to insufficient availability of annual data.
This type of problem was encountered by a large
number of researchers who tried to apply
forecasting of economic trends for countries in
transition, especially in  cases  where
macroeconomic variables were used. The data set
covers the period from the first quarter of 2009 to
the fourth quarter of 2021 and there are no missing
data in it. The variables in the set are shown over a
period of 13 years, which makes a total of 52
observations (instances). Data collected on a
monthly basis are expressed on a quarterly basis.

The reason for such a short period is the lack of
data related to the past period. As a dependent
variable, GDP growth was chosen, which was
expressed as a percentage. In the last two years of
the included data, the world faced an economic
crisis caused by the COVID-19 pandemic, which
also affected the Republic of Serbia. This is
important to state because the economy was
affected by unforeseen factors that led to a 9.2%
drop in GDP in the second quarter of 2020. Before
the actual application of the selected methods, the
data that are not expressed in percentages are
normalized, (reduced to an interval from 0 to 1). In
this way, their comparison is enabled even though
they are not expressed in the same units of
measure (Aggarwal, 2015).

3. TIME SERIES FORECASTING IN DATA
MINING, METHODS AND EVALUATION
PARAMETERS

Time series data is a time-stamped set collected
according to a certain frequency (Dean, 2014).
Unlike other sets, this type also includes a time
dimension that must be considered. Some
examples of time series are daily prices of
securities in the stock market, monthly number of
visits to a website, weekly traffic of cars on a
highway, daily emissions of greenhouse gases, etc.
Time series can be stationary or non-stationary. A
stationary stochastic process is one whose
parameters (such as mean and variance) do not
change over time, while non-stationary ones are
those in which changes are present. Time series
that contain the movement of only one variable
over a period of time are called univariate, while
those that include more variables are called
multivariable (Aggarwal, 2015).

Time series often appear in the economic domain,
especially in business operations. Such types of
information are the basis for decision-making by
management. However, these series also play an
important role in macroeconomics, especially
when it comes to predicting the movement of a
certain phenomenon. Forecasting is one of the
most common applications of time series analysis
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and is often used in retail, economic indicators,
stock markets, weather forecasting, and in other
cases. The aim of this paper is to predict the future
value of a certain variable based on its previous
values (Aggarwal, 2015). The methods used in this
work are linear regression, multilayer perceptron
and random forest.

Linear Regression: when the output from the
model is numerically expressed, as well as all the
input attributes, it is natural to consider linear
regression as the method to apply. This is a basic
method in statistics. The idea is to express the
dependent variable as a linear combination of
attributes with predetermined coefficients:

x*=wp + wiay + waay +o + wyag

where X represents dependent variable, aj,a,...ax
attribute values, while wg, Wwy...wy represents
coefficients whose calculation is based on the part
of dataset for model training.

It is important to note that the predicted value of
the dependent variable is not its actual value. The
difference between the actual and predicted values
indicates the success of the model. The method of
least squares is used to select the coefficients. The
best coefficients are those whose sum of squared
deviations from the predicted value in relation to
the actual value is the smallest compared to the
other coefficients. The performance of this method
may be degraded if all input attributes are highly
correlated. It is often used as an initial basis for the
development of other methods (Witten, Frank,
Hall, & Pal, 2017).

Multilayer perceptron (MLP): represents the
artificial neural network most often used in
practice. MLP has three basic layers (Figure 1): the
first layer contains the input data for processing,
the second layer is a "hidden" layer where neurons
create weight and use an activation function to
obtain an output (third) layer that depends on the
activity in the previous hidden layer (Tsai & Wu,
2008).

Perceptrons with more than one layer that picks
weights are called multilayer perceptrons (Kriesel,
2007). This method belongs to the category of
supervised learning because the output values are
known to the MLP. It has two basic properties: it
has nonlinear  characteristics, and  strong
interdependence determines strong connections
between layers (Erkam, Kayakutlu, & Daim,
2011). The MLP neural network is based on an
irreversible architecture, and is trained using the
back propagation algorithm (Nemes & Butoi,
2013).
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The paper used MLP with one hidden layer and a
learning coefficient of 0.3. The momentum was 0.2
and the maximum number of learning epochs is
500. In the case where additional attributes are
excluded, the input has 11 variables, while the

hidden layer has one neuron. In the case where
additional attributes are included, there were 15
input variables, while in the hidden layer there was
one neuron.

Figure 1. MLP scheme

Input feature 1
—_—

Input feature 2
—_—

Input feature 3
E—

Output
——

Output layer

Hidden layer

Source: (Menzies, Kocagiineli, Peters, & Turhan, 2015)

Random forest method: represents a combination
of decision trees such that each tree depends on the
value of a random vector independently sampled
with the same distribution for all trees in the forest.
The generalization error for the forest converges to
a limit as the number of trees in the forest becomes
larger. The error depends on the strength of the
individual trees and the correlation between them
(Breiman, 2001).

The mean value of the random forest prediction is
obtained using bootstrap aggregation and random
variable selection. The random forest method
turned out to be a robust predictor for small sample
sizes and high dimensional data (Gérard &
Scornet, 2016).

The usual parameters were used to evaluate the
model: mean absolute error (MAE), mean squared
error (MSE), mean absolute percentage error
(MAPE), root mean squared error (RMSE). The
formulas are shown below:

1 N
MAE = EZL‘E‘ - ¥l
i=1

N
1 _ .
ﬂ-‘f.S'E = EZ{}'L —_ _‘_|.-'|::]‘
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In formulas above ¥; is predicted value while ¥; is
real value for N number of observations. MAE
represents the mean absolute difference between
the values predicted by the model and the observed
historical data, while MSE indicates the mean of
the squares of their differences.

MAPE is the average absolute percentage
difference between model output and actual
values, while RMSE represents the square root of
the MSE indicator.

4. RESULTS

The analysis process was conducted using the
WEKA tool, i.e. its extension for forecasting time
series data. This software was developed by the
University of Waikato (New Zealand) and it
contains a set of machine learning algorithms. The
version used for this paper is 3.8.6.

The analysis process was conducted in two
different cases. The first way involves forecasting
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without using additional variables that explain
GDP growth, while the second way involves their
inclusion in the models. The first analysis case was
conducted due to the possibility of predicting the
future value of the dependent variable outside the
the test part of dataset. In this paper, one quarter in
future (the first quarter in 2022) was selected.
When additional variables are included in the
model, then in the WEKA tool it is not possible to
make a forecast for a future period outside of the
collected dataset. The reason for this is that
additional independent variables must be known in
the future in order for the prediction to be made.

However, they are incorporated into the model by
simulating predictions within the existing set,
thereby excluding predictions outside of it. If this
option is not disabled, then the program will report
an error. In both cases, the same methods were
used, and the following settings are common: the
period is set to a quarterly interval, while the

confidence coefficient of 95% is set by default in
the software settings and has not been changed.
For model training was used 80% of instances,
while the last 20% were used for model evaluation.
It should be noted that 20% of the last instances
include 10 quarters where the COVID-19 virus
pandemic was active in 8 of them (since 2020).

4.1. Prediction of BPD growth without
additional variables

For the time stamp, the use of an artificial time
index (artificial time index) was chosen, where
WEKA automatically assigns time stamps to the
rows, while one quarter was chosen as the time
interval for which the prediction will be made
outside of the set.

Table 2 shows the predicted, actual values and
their difference (error), while the obtained
evaluation results of all three applied methods are
shown in Table 3.

Table 2. Presentation of actual and predicted values of applied methods

LR MLP RF
Actual
Quarter : : :
value Predicted . Predicted . Predicted .
value Difference value Difference value Difference

43 2,1 2,2452 0,1452 1,4259 -0,6741 1,1558 -0,9442
44 18 1,9853 0,1853 1,2905 -0,5095 0,96 -0,84
45 -0,5 1,4892 1,9892 0,5021 1,0021 0,572 1,072
46 -9,2 1,1762 10,3762 0,27 9,47 0,3806 9,5806
47 72 1,2644 -5,9356 1,4306 -5,7694 0,2284 -6,9716
48 2,2 2,7704 0,5704 1,4581 -0,7419 0,5543 -1,6457
49 2 8,6321 6,6321 1,4562 -0,5438 1,2295 -0,7705
50 1,7 4,1812 2,4812 1,0395 -0,6605 0,7495 -0,9505
51 1,7 -0,5497 -2,2497 -0,8383 -2,5383 0,3022 -1,3978
52 1,7 2,0963 0,3963 1,3076 -0,3924 0,3812 -1,3188
53* - 2,5828 - 1,4075 - 0,4173

Source: author research

Table number 2 shows the actual and predicted
values according to the methods, as well as their
difference, or error. In addition to the 10 quarters
on which the model was evaluated (quarters 43-
52), the 53rd quarter (marked with an asterisk) is
also shown, which represents the first quarter of
2022, that is, the predicted quarter outside the
collected original set.

Since the actual data for this quarter is not yet
publicly available, that value has been omitted as

well as the difference between it and the forecasted
value.

All three methods predicted GDP growth in this
quarter, the highest was by LR (2.5828%), while
the lowest growth was predicted by the RF
algorithm in the amount of 0.4173%. The tabular
data are also shown on graph 1, i.e. the predicted
and actual values of GDP growth:

HOBM EKOHOMWCT | 92 | NOVI EKONOMIST



Chart 1. Actual and predicted GDP growth
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Source: Author research

Table 3. Errors in applied methods

Errors Methods

LR MLP RF
MAE 3,0961 2,2302 2,5492
MAPE 126,9408 71,6045 83,6026
RMSE 4,501 3,6409 3,8863
MSE 20,2593 13,2564 15,1036

Source: Author research

Table 3 shows the data related to the evaluation of
the model's performance, calculated based on data
from the previous table. The smallest amounts of
errors indicate that the selected method provides
the best results compared to other methods. All
four selected indicators have the MLP algorithm at
the lowest level, while the linear regression has the
highest.

4.2. Prediction with included independent
variables

In this case, the models also include independent
variables. When forecasting with added variables
that subsequently explain the phenomenon, it is
not possible to make a forecast for a period outside
the set (future period). The reason for this is that in
the WEKA tool additional variables must have
their value in the period for which the dependent
variable is forecast. In the test part of the set (20%)
these values exist, so it is possible to make a

forecast. Before the algorithm implementation
process, different filters related to the selection of
attributes were applied, however the manually
selected combination provided better results. They
are presented in table number 4 and graph 2. The
linear regression had the best results provided by
the model with included revenue from industry and
construction, transport and storage, information
and telecommunications compared to the previous
period and the export of goods and services. With
the included attributes, all evaluation indicators
achieved better results. When it comes to the MLP
algorithm, with the included attributes revenue
from industry and construction, transport and
storage, information and telecommunications
compared to the previous period and expenditures
for state consumption, it provided better results
with the MAPE indicator, while the other
evaluation parameters were slightly higher rather
than without additional attributes included.

Table 4. Actual and predicted values by quarters

| LR MLP RF
Quarter '?,Cat,ldz Predicted Difference Predicted Razlika Predvidena | Predicted
value value vrednost value
43 2,1 1,5194 -0,5806 1,4293 | -0,6707 0,945 -1,155
44 1,8 0,9239 -0,8761 1,1559 | -0,6441 0,745 -1,055
45 -0,5 -0,2579 0,2421 -0,2661 0,2339 0,4703 0,9703
46 -9,2 0,5813 9,7813 0,4159 9,6159 0,3801 9,5801
47 7,2 3,7005 -3,4995 1,4621 | -5,7379 0,525 -6,675
48 2,2 7,0178 48178 1,4735 | -0,7265 0,6218 -1,5782
49 2 3,9144 1,9144 1,4654 | -0,5346 1,214 -0,786
50 1,7 -2,541 -4,241 0,7345 | -0,9655 0,8693 -0,8307
51 1,7 0,7904 -0,9096 -0,982 -2,682 0,3959 -1,3041
52 1,7 1,8471 0,1471 1,1879 | -0,5121 0,3419 -1,3581

Source: author research
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The model with the RF method achieved better services and the exchange rate of USD and RSD.
results on all evaluation parameters, but on a small ~ The obtained results are presented on chart number
level with the inclusion of exports of goods and 2.

Chart 2. Actual and predicted values by quarter
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The evaluation of the model is presented in table number 5.

Table 5. Errors in applied methods

Metode
Greske
LR MLP RF
MAE 2,701 2,2323 2,5293
MAPE 90,6011 60,3155 82,1012
RMSE 3,9344 3,6812 3,8349
MSE 15,4795 13,5509 14,7067

Source: author research

Table 5 shows that the MLP algorithm again has
the best results for all evaluation parameters
compared to the other applied methods, although 3
out of 4 indicators had a slightly higher level of

error. Table number 6 shows the differences in the
evaluation of models with and without included
attributes.

Tabela 6. Error difference in applied methods

LR MLP RF
MAE 0,3951 -0,0021 0,0199
MAPE 36,3397 11,289 15014
RMSE 0,5666 -0,0403 0,0514
MSE 4,7798 -0,2945 0,3969
Source: author research
Looking at table number 6, it can be seen that LR CONCLUSION

and RF improved all evaluation parameters by
introducing new attributes that additionally explain
the dependent variable. RF made almost negligible
progress while LR's inclusion of new attributes had
a significant impact on the model. MLP improved
only the MAPE indicator, while the others had
slightly lower results compared to the model
without additional variables.
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Forecasting macroeconomic indicators is a
challenging task, primarily due to unforeseen
impacts. In this paper, GDP growth forecasting
was performed over a time series of data using
three different data mining methods in two cases.
The first case included only GDP growth and
forecasting based on it, while in the second case
additional variables were included in order to
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better explain the dependent variable. Part of set
(80%) was used for model training, while the last
20% of instances (10 quarters) were used for
evaluation. The dat set was collected on a quarterly
basis and covered the period from January 1, 2009
to January 1, 2022. The original data set had 14
additional variables (independent variables) where
only certain were selected to build the model.
Additional variables with LR and RF algorithms
provided better results on all evaluation
parameters. However, in the MLP method MAPE
indicator had a lower value, while the others had
slightly higher. The results indicate that the MLP
algorithm was the most successful in both cases.
Although he provided the best results, they are not
at an good level. One of the reasons for this is the
COVID-19 pandemic that occurred in the quarters
where model prediction and evaluation was
performed. This unforeseen impact had a global
character, so that a large number of countries
recorded turbulent trends in GDP growth.
Continuation of research can be based on
improving the results of prediction by applying
new methods or changing existing, new additional
attributes  (especially those that show the
development of the COVID-19 pandemic),
collecting more instances in a data set and etc.
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SUMMARY

Forecasting macroeconomic indicators is a
challenging task, primarily due to unforeseen
impacts. In this paper, GDP growth forecasting
was performed over a time series of data using
three different data mining methods in two cases.
The first case included only GDP growth and
forecasting based on it, while in the second case
additional variables were included in order to
better explain the dependent variable. Part of set
(80%) was used for model training, while the last
20% of instances (10 quarters) were used for
evaluation. The dat set was collected on a
quarterly basis and covered the period from
January 1, 2009 to January 1, 2022. The original
data set had 14 additional variables (independent
variables) where only certain were selected to
build the model. Additional variables with LR and
RF algorithms provided better results on all
evaluation parameters. However, in the MLP
method MAPE indicator had a lower value, while
the others had slightly higher. The results indicate
that the MLP algorithm was the most successful in
both cases. Although he provided the best results,
they are not at an good level. One of the reasons
for this is the COVID-19 pandemic that occurred
in the quarters where model prediction and
evaluation was performed. This unforeseen impact
had a global character, so that a large number of
countries recorded turbulent trends in GDP
growth. Continuation of research can be based on
improving the results of prediction by applying
new methods or changing existing, new additional
attributes  (especially those that show the
development of the COVID-19 pandemic),
collecting more instances in a data set and etc.
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