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Uvodnik

Poverenje i ljudi kao konstanta u vremenu promena

POVERENJE I LJUDI KAO
KONSTANTA U VREMENU

PROMENA

Dr Sladana Andrian Sredojevi¢, Specijalista za medunarodnu saradnju
i edukaciju, Rukovodilac Centra za bankarsku obuku,
imejl: sladjana.sredojevic@ubs-asb.com

Bankarski sektor danas prolazi kroz jednu od najintenzivnijih transformacija u svojoj istoriji. Vestac-
ka inteligencija, digitalizacija, novi poslovni modeli, promenjena ocekivanja klijenata i sve slozenije
geopoliticko okruzenje menjaju nacin na koji finansijske institucije posluju i stvaraju vrednost. Ipak,
centralna poruka 25. Svetske konferencije instituta za bankarstvo (World Conference of Banking In-
stitutes), odrzane u junu 2026. godine na Univerzitetu Sent Endruz u Skotskoj, bila je iznenadujuce
jednostavna: tehnologija menja nacin rada bankarstva, ali ne i njegove temeljne vrednosti. Ovaj vazan
medunarodni dogadaj je okupio predstavnike bankarskih instituta, regulatora, akademske zajednice i
finansijskog sektora iz vise od dvadeset zemalja sveta, medu kojima je bila i Srbija - u njegovom radu,
panelima i diskusijama ucestvovala je i potpisnica ovih redova kao predstavnica Udruzenja banaka
Srbije, i Evropske bankarske trening mreze cije je Udruzenje ¢lan.

Gotovo svi paneli, od diskusija o vestackoj inteligenciji i buducnosti rada do tema profesionalnih
standarda, regulatornih izazova i razvoja ljudskih potencijala, vracali su se istom pitanju: kako ocuvati
poverenje u svetu ubrzanih promena. Zakljucak je bio jasan: uspeh nece pripasti institucijama koje na-
jbrze uvode nove tehnologije, ve¢ onima koje ih primenjuju odgovorno, uz jasnu odgovornost, visoke
eticke standarde i profesionalno rasudivanje.

Posebna paznja posvecena je ulozi bankarskih profesionalaca u eri vestacke inteligencije. lako Al
postaje sastavni deo poslovnih procesa, ucesnici konferencije naglasili su da ljudsko prosudivanje,
kriticko misljenje, integritet i odgovornost ostaju nezamenljivi. Buducnost pripada modelu u kojem
tehnologija osnazuje ljude, a ne zamenjuje ih.

Konferencija je takode potvrdila da profesionalizam vise nije ograni¢en na tehnicko znanje. Savreme-
ni bankarski strucnjak mora da povezuje digitalne kompetencije sa etikom, sposobnoscu donosenja
odluka u neizvesnim okolnostima i razumevanjem potreba razlicitih generacija klijenata. Kontinuirano
ucenje, razvoj novih vestina i medunarodna razmena znanja postaju klju¢ni preduslovi odrzivog raz-
voja bankarske profesije.
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Poverenje i ljudi kao konstanta u vremenu promena Dr Sladana Andrian Sredojevi¢

Mozda je najznacajnija poruka ovogodi$njeg skupa sadrzana u ideji ,doslednosti bez uniformnosti”.
Globalni profesionalni standardi, eticki principi i odgovornost mogu predstavljati zajednicki imenitelj
bankarske profesije Sirom sveta, uz istovremeno uvazavanje nacionalnih specifi¢nosti, regulatornih
okvira i lokalnih potreba. Upravo u toj ravnotezi izmedu globalnog i lokalnog leZi jedan od najvecih
izazova buduceg razvoja sektora.

U vremenu kada se tehnoloske promene odvijaju brze nego ikada, bankarska industrija dobija jasnu
poruku: inovacije jesu neophodne, ali poverenje ostaje njena najvaznija valuta. Zato ce ulaganje u
strucnost, profesionalne standarde, eticko poslovanje i razvoj ljudi ostati klju¢ za ocuvanje stabilnosti
i relevantnosti bankarstva u decenijama koje dolaze.

Za bankarsku zajednicu Srbije, aktivno ucesce predstavnika Udruzenja banaka Srbije u radu medun-
arodnih skupova ovakvog formata predstavlja vazan doprinos medunarodnoj vidljivosti domace
struke i potvrdu opredeljenosti za kontinuirani razvoj znanja, profesionalizma i inovacija. U vremenu
ubrzanih promena, upravo ulaganje u ljude, strucnost i poverenje ostaje najvazniji kapital bankarske
profesije.

CMJ?& Prﬂv\m-f (\l{ “Q@Q\QM
GLAVNA | ODGOVORNA UREDNICA
Dr Sladana Andrian Sredojevic¢
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Editorial

Trust and People as a Constant in Times of Change

TRUST AND PEOPLE AS A
CONSTANT IN TIMES OF CHANGE

Sladana Andrian Sredojevi¢, PhD, International Cooperation and Education
Specialist, Head of the Bank Training Centre
Email: sladjana.sredojevic@ubs-asb.com

The banking sector is currently undergoing one of the most intense transformations in its history.
Artificial intelligence, digitalisation, new business models, shifting client expectations, and an
increasingly complex geopolitical environment are altering the way financial institutions operate and
create value. Yet, the central message of the 25th World Conference of Banking Institutes, held in June
2026 at the University of St Andrews in Scotland, was surprisingly simple: technology is changing the
way banking operates, but not its fundamental values. This noteworthy international event brought
together representatives from banking institutes, regulatory bodies, academia, and the financial sector
from over twenty countries, including Serbia; the author of this article participated in the proceedings,
panels, and discussions as a representative of the Association of Serbian Banks and the European
Banking & Financial Services Training Association, of which the Association is a member.

Almost all panels, ranging from discussions on artificial intelligence and the future of work to topics
such as professional standards, regulatory challenges, and human capital development, kept returning
to the same question: how to maintain trust in a world of rapid change. The conclusion was clear:
success will not lend itself to institutions that adopt new technologies the fastest, but rather to those
that implement them responsibly, with clear accountability, high ethical standards, and professional
judgment.

Special attention was paid to the role of banking professionals in the era of artificial intelligence.
Although Al is becoming an integral part of business processes, conference participants emphasised
that human judgment, critical thinking, integrity, and accountability remain irreplaceable. The future
belongs to a model in which technology empowers people rather than replacing them.

The conference also confirmed that professionalism is no longer limited to technical knowledge. A
modern banking expert must combine digital competencies with ethics, the ability to make decisions
under uncertainty, and an understanding of the needs of clients across different generations.
Continuous learning, the development of new skills, and the international exchange of knowledge
are becoming key prerequisites for the sustainable development of the banking profession.

8 Bankarstvo, 2026, vol. 55, br. 2



Dr Sladana Andrian Sredojevi¢

Trust and People as a Constant in Times of Change

Perhaps the most significant message of this year’s gathering is encapsulated in the concept of
“consistency without uniformity”. Global professional standards, ethical principles, and accountability
can serve as a common denominator for the banking profession worldwide, while simultaneously
respecting national specificities, regulatory frameworks, and local needs. Itis precisely in this balance
betweenthe global and the local that one of the greatest challenges forthe sector’s future development
lies.

In an era where technological changes are unfolding faster than ever, the banking industry is receiving
a clear message: innovation is essential, yet trust remains its most vital currency. Therefore, investing
in expertise, professional standards, ethical business practices, and human capital development will
remain key to preserving the stability and relevance of banking in the decades to come.

For the Serbian banking community, the active participation of the Association of Serbian Banks’
representatives in international gatherings of this calibre is a significant contribution to the international
visibility of the domestic profession and it reaffirms a commitment to the continuous development of
knowledge, professionalism, and innovation. In times of rapid change, investing in people, expertise,
and trust remains the banking profession’s most valuable asset.

EDITOR-IN-CHIEF
Sladana Andrian Sredojevi¢, PhD
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o . o Timska efikasnost, psiholoska sigurnost i performanse:
Originalni naucni rad perspektiva zaposlenih u bankarskom sektoru Srbije

TIMSKA EFIKASNOST,
PSIHOLOSKA SIGURNOST |
PERFORMANSE: PERSPEKTIVA
ZAPOSLENIH U BANKARSKOM
SEKTORU SRBIJE

Bojana Ostoji¢, vanredni profesor, Fakultet za projektni i inovacioni
menadzment, EDUKONS Univerzitet

imejl: bojanaostojic85@gmail.com

ORCID: 0000-0001-6731-431X

Prof. Ana Gavrilovi¢, redovni profesor, Fakultet za sport, Univerzitet
Union - Nikola Tesla, Beograd

imejl: ana.gavrilovic@fzs.edu.rs

ORCID: 0000-0001-6942-0255

Primljeno: 16.06.2026
Odobreno: 21.07.2026.
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Rezime: Cilj ovog rada bio je da se ispita funkcionisanje timova u bankarskom sektoru kroz dimenzije jasno
definisanih ciljeva, efikasnosti, psiholoske sigurnosti i timskih performansi. IstraZivanje je sprovedeno to-
kom maja i juna 2026. godine, a u njemu je ucestvovalo 225 zaposlenih u bankama u Srbiji, koji su clanovi
razlicitih timova. Rezultati pokazuju da jasni ciljevi znacajno doprinose timskoj efikasnosti, dok psiholoska
sigurnost ima znacajan uticaj na performanse. Pored toga, efikasnost i performanse su medusobno znacay-
no povezane, sto ukazuje da racionalno koriscenje resursa vodi ka visem kvalitetu timskog rada. Deskriptiv-
na statistika potvrduje da ispitanici u velikoj meri pozitivno ocenjuju sve analizirane aspekte timskog funk-
cionisanja. Rezultati pokazuju da uspesno funkcionisanje timova u bankama zavisi od kombinacije jasne
strukture, sigurnog i podsticajnog okruzenja, kao i sposobnosti da se ciljevi ostvaruju efikasno i kvalitetno.
Time se naglasava znacaj timske dinamike za postizanje organizacionih ciljeva.

Klju¢ne reci: banke, bankarsko poslovanje, timovi, timski rad, efikasnost, performanse.

JEL klasifikacija: D23, M54, G21

10 Bankarstvo, 2026, vol. 55, br. 2



Timska efikasnost, psiholoska sigurnost i performanse: Bojana Ostojic,
perspektiva zaposlenih u bankarskom sektoru Srbije Prof. Ana Gavrilovic¢

Uvod

Savremeno okruzenje obelezeno je dinami¢nim promenama i neizvesnim uslovima poslovanja. Glo-
balizacija trzista, ubrzani tehnoloski razvoj, ekonomske krize, recesija, pad privrednog rasta, pan-
demije i drugi izazovi nametnuli su organizacijama potrebu za stalnim prilagodavanjem (Hart i sar.,
1993; Wang, 2008). Kao odgovor na takve izazove, poceo je da se primenjuje timski rad, kao pose-
ban model organizovanja koji odbacuje rigidnu, vertikalnu hijerarhiju i tezi horizontalnim, agilnim i
fleksibilnim formama, sposobnim da brzo reaguju na promene (Berber i sar., 2020; Lazarevi¢ i Lukic¢
Nikoli¢, 2024; West, 2012). Tim predstavlja manju grupu ljudi sa razli¢itim, ali medusobno dopunju-
jucim vestinama, koja se okuplja oko zajednicke svrhe i ciljeva, uz deljenje odgovornosti za postig-
nute rezultate (Katzenbach i Smith, 1993). To je skup od dve ili viSe osoba koje medusobno komuni-
ciraju, uticu jedni na druge i zajedno snose odgovornost za ostvarenje ciljeva (Cohen i Bailey, 1997).

Afirmacija timova i timskog rada danas je u punom zamahu ne samo u teoriji menadzmenta, vec i u
praksi. Ipak, formiranje i vodenje timova zahteva specificna znanja, vestine i iskustva, kao i znacajna
ulaganja vremena i energije, buduci da se ponasanje pojedinaca u timu bitno razlikuje od ponasanja
pojedinca koji radi samostalno mimo tima (George i Jones, 2012). Potrebno je uciniti veliki napor pri-
likom procesa izgradnje tima i konstantno pratiti nacin na koji tim funkcionise. Takode, neophodno je
stalno otkrivati nove prakse upravljanja timom, imajuci u vidu da se timovi razlikuju po svrsi postojan-
ja, zadacima koje obavljaju i okruzenju u kojem funkcionisu. Posebnu paznju treba usmeriti na obuku
i razvoj ¢lanova tima (Ehigie i sar., 2023).

Danas timovi funkcionisu kao samostalne organizacione jedinice koje upravljaju procesima i zad-
acima, obucavaju zaposlene, sprovode samokontrolu i snazno se usmeravaju ka ostvarivanju cilje-
va (West, 2012). U ekonomiji znanja timovi nisu opcija, vec¢ imperativ jer formalna nadogradnja os-
novne organizacione strukture timovima donosi brojne prednosti (Senge, 2003). Te prednosti se
direktno odrazavaju na strateski razvoj, operativnu efikasnost i inovativni kapacitet organizacije (West,
2012). Pre svega, oni doprinose realizaciji organizacione strategije i njenom uskladivanju sa zahtevi-
ma okruzenja. U organizacijama koje se oslanjaju na timski rad eliminise se hijerarhija koja usporava
donosenje odluka, pa timovi mogu brzo i efikasno da reaguju na promene i dogadaje iz spoljnog
okruzenja. Pored strateske uskladenosti, timovi omogucavaju brzu proizvodnju i isporuku proizvoda
i usluga uz smanjene troskove. Njihova kolektivna dinamika doprinosi vecoj efikasnosti u poredenju
sa radom pojedinaca, jer se zadaci obavljaju koordinisano i sinhronizovano (Kozlowski i llgen, 2006).

Istovremeno, timovi podsti¢u organizaciono ucenje. Znanje se ne gubi odlaskom pojedinca, vec se
prenosi medu clanovima kroz kontinuiranu razmenu iskustava i vestina. Kombinacija razlicitih per-
spektiva i pristupa resavanju problema dovodi do unapredenja kvaliteta proizvoda i usluga (Argyris
i Schon, 1978). U timovima se nalaze strucnjaci razlicitih profila, znanja, vestina i stavova. Upravo ta
raznolikost omogucava brzu razmenu informacija, efikasno ucenje i neposrednu komunikaciju. Na taj
nacin, timovi postaju nosioci produktivnosti, efektivnosti i konkurentnosti na globalnom trzistu (Ser-
inkan i Kiziloglu, 2015). Clanovi timova zajednicki dolaze do redenja koja su inovativna i prilagodena
potrebama trzista. Razliciti nacini razmisljanja omogucavaju pokretanje radikalnih promena u organi-
zaciji, jer timovi preispituju osnovne pretpostavke i uvode znacajne inovacije u procese, proizvode i
usluge (Edmondson i sar., 2001).
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Bojana Ostojic, Timska efikasnost, psiholoska sigurnost i performanse:
Prof. Ana Gavrilovié perspektiva zaposlenih u bankarskom sektoru Srbije

Timovi visokih performansi takode predstavljaju kljucni izvor inovacija. Zahvaljujuci razlic¢itim znanji-
ma, vestinama i sposobnostima ¢lanova, oni generisu nove ideje i pronalaze efikasnije nacine obavl-
janja zadataka (Lazarevic i Luki¢, 2018). Pored toga, timska struktura olaksava koordinaciju i integraciju,
jer je osnovna jedinica organizacije tim, a ne pojedinac. Na taj nacin postavljanje ciljeva i njihovo
uskladivanje sa organizacionim prioritetima postaje jednostavnije i efikasnije. Sve navedene predno-
sti ukazuju na to da timovi visokih performansi nisu samo operativni instrument, vec strateski resurs
organizacije. Oni omogucavaju brze donosenje odluka, efikasniju proizvodnju, kvalitetniju isporuku,
kontinuirano ucenje, inovacije i lakSu koordinaciju, ¢ime se obezbeduje dugorocna konkurentska
prednost i odrzivost poslovanja (Luki¢ i sar., 2020).

Zbog svih navedenih karakteristika i prednosti, banke su se takode okrenule timovima i timskom radu
u nastojanju da ostvare sto bolje rezultate rada (Khan i Mashikhi, 2017; Soomro i sar., 2024; Uzor i
Onyemere, 2024). Cilj ovog rada je da se ispita povezanostizmedu jasnoce timskih ciljeva, psiholoske
sigurnosti i timske efikasnosti, kao i njihov uticaj na performanse timova u savremenom poslovnom
okruzenju. Poseban akcenat stavljen je na bankarski sektor, gde timski rad postaje od presudne vazno-
sti za unapredenje produktivnosti, inovativnosti i zadovoljstva zaposlenih. Bankarski sektor karakterisu
visoki zahtevi u pogledu kvaliteta usluga, brzine donosenja odluka i efikasnog upravljanja ljudskim
resursima. lako brojna istrazivanja ukazuju na znacaj timskog rada za organizacione rezultate, relativno
je mali broj radova koji istovremeno analiziraju povezanost jasnoce timskih ciljeva, psiholoske sig-
urnosti, timske efikasnosti i performansi u kontekstu banaka u Srbiji. Svrha ovog rada je da doprinese
boljem razumevanju mehanizama koji odreduju uspesnost timova i da pruzi empirijske dokaze koji
mogu posluziti menadzerima i donosiocima odluka u kreiranju organizacionog okruzenja koje pod-
stice saradnju, produktivnost i dugoroc¢ne poslovne rezultate.

Pregled literature

Proucavanje timova, kao i procesa njihovog formiranja i razvoja, omogucava da se identifikuju kljucne
karakteristike koje predstavljaju faktore uspesnosti tima. Efikasni timovi se prepoznaju kroz sposob-
nost ostvarivanja zajednickih ciljeva i postizanja rezultata. Prema Harvard Business Press (2006), os-
novne karakteristike produktivnih timova mogu se sistematizovati na sledeci nacin:

e Jasni i nedvosmisleni ciljevi - Tim mora imati jasno definisane, realne i motivisuce ciljeve, uz punu
posvecenost clanova njihovoj realizaciji. Pozeljno je da clanovi ucestvuju u procesu definisanja ciljeva,
cime se povecava njihova relevantnost i prihvacenost.

¢ Definisane uloge i odgovornost - Uloge clanova i stepen odgovornosti moraju biti precizno ut-
vrdeni, kako bi se obezbedila transparentnost i efikasnost u radu.

» Kompetentnost ¢lanova - Clanovi tima treba da doprinose u skladu sa svojim znanjem, vestinama,
iskustvom i kreativno$cu. Pretpostavka uspesnog rada jeste da tim okuplja kompetentne pojedince sa
relevantnim struc¢nim sposobnostima.

* Tolerantnost na greske - Efikasne timove karakteriSe visok nivo tolerancije na sopstvene i tude
greske, $to podstice ucenje i razvoj.

e Otvorenost za razli¢ite ideje - Neophodna je spremnost na prihvatanje novih stavova, razlicitih
perspektiva i misljenja.

 Motivisanost i spremnost na rizik - Clanovi tima treba da budu motivisani i spremni da preuzmu
rizik u kreiranju buducih resenja.
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¢ Objektivno donosenje odluka - Odluke se donose na osnovu sustine problema, a ne na osnovu
statusa ili uticaja pojedinaca.

* Poverenje i lojalnost - Poverenje medu ¢lanovima, verovanje u njihove sposobnosti, odanost i
posvecenost, kao i razvijena empatija, predstavljaju temelj opstanka i uspeha timskog rada.

Brojna istrazivanja timova i timskog rada u bankama, potvrdila su da prisustvo navedenih faktora u
velikoj meri uti¢e na timske performanse (Nwatu i Arinze, 2025). Isto tako, istrazivanja su potvrdila
da zaposleni imaju klju¢nu ulogu u postizanju uspeha organizacije jer njihovo zadovoljstvo direktno
utice na nivo performansi (Mishra i sar., 2025). Samim tim, jako je vazno voditi racuna o iscrpljenosti
zaposlenih, jer su istrazivanja pokazala da je emocionalna iscrpljenost u velikoj meri prisutna u ban-
karskom sektoru, posebno kod zaposlenih koji rade duze od 10 godina i imaju direktan kontakt sa
klijentima (Luki¢ Nikoli¢ i Mirkovi¢, 2024).

U savremenim organizacijama primena timskog rada donosi brojne prednosti. Prema Harvard Busi-
ness Press (2006), Parker (2008) i Tannenbaum i sar. (2012), klju¢ne prednosti timskog rada mogu se
sistematizovati na sledeci nacin:

* Bolje organizacione performanse - Timovi doprinose smanjenju troskova rada, ubrzanom ucenju i
prosirivanju baze znanja, vestinaiiskustva, sto vodi ka unapredenju performansiijacanju konkurentske
prednosti.

* Vece zadovoljstvo kupaca - Kroz angazovanje timova na specificnim zadacima, organizacije obez-
beduju visi kvalitet proizvoda i usluga, kontinuirano prate lojalnost kupaca i identifikuju mogucnosti
za unapredenje.

e Organizaciona fleksibilnost - Timovi, kao adaptivne jedinice, omogucavaju brze ucenje i prilagoda-
vanje promenama iz okruzenja, cime se povecava responzivnost i proaktivnost organizacije.

* Efikasna raspodela zadataka - Ciljevi i poslovi se mogu rasclaniti na manje segmente i dodeliti
timovima, ¢cime se postize veca efikasnost u realizaciji organizacionih zadataka.

e Zajednicka odgovornost - Clanovi timova kolektivno preuzimaju odgovornost za ostvarene rezul-
tate, uz visok stepen posvecenosti zajednickim ciljevima.

* Kreativnost i inovativnost - Timovi podsticu generisanje novih ideja i pronalazenje prakticnih
reSenja, Cime se povecava inovativni kapacitet organizacije.

* Motivisanost i zadovoljstvo poslom - Rad u timu doprinosi vecoj motivaciji i zadovoljstvu zapos-
lenih, jer omogucava primenu i razvoj novih vestina, razmenu informacija i zajednicko donosenje
odluka.

* Brza razmena znanja - Timovi olaksavaju protok informacija i spremnost ¢lanova da reaguju na
promene i izazove, $to povecava agilnost i otpornost organizacije.

Svaki tim, da bi mogao da funkcionide na odrziv i produktivan nacin, mora da poseduje odredeni
stepen kohezije. U timovima sa visokim nivoom kohezivnosti ¢lanovi pokazuju snaznu motivaci-
ju da ostanu deo grupe, razvijaju privrzenost zajednickim ciljevima i usmeravaju svoje aktivnos-
ti ka postizanju efikasnosti i produktivnosti (Lazarevic¢ i Luki¢ Nikoli¢, 2024). Takvi timovi se odliku-
ju kvalitetnijim meduljudskim odnosima, intenzivnijim interakcijama i spremnoscu da provode vise
vremena zajedno (Al-Rawi, 2008). Clanovi nesebi¢no razmenjuju informacije i znanja, pokazuju
osetljivost na potrebe drugih, pruzaju podrsku i razumevanje, ¢ime se smanjuje verovatnoca nas-
tanka konflikata (Ejaz i sar., 2024). Visoko kohezivne grupe karakterise timski duh, prijateljstvo, za-
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jednistvo, saradnja, razumevanje, lojalnost, sigurnost i medusobno postovanje (Lee i sar., 2025). Ko-
hezija je narocito izrazena kada tim ima manji broj ¢lanova, kada su ¢lanovi relativno homogeni u
pogledu potreba, obrazovanja, ponasanja, starosti i porekla, kada su zajednicki fokusirani na ciljeve
i zadatke, i kada dosledno postuju uspostavljene norme. Prema Northouse (2012), pozitivni ishodi
visoke kohezije ogledaju se u povecanom ucescu clanova u timskim aktivnostima, boljoj interak-
ciji i komunikaciji, kao i u snaznijem medusobnom uticaju. Clanovi razmenjuju pozitivne emoci-
je, razvijaju konzistentnost i lojalnost, prihvataju timske norme i konformiraju se prema njima. Oni
rado ucestvuju na sastancima, pokazuju visi nivo zadovoljstva i motivisanosti, a njihovo ponasan-
je postaje jasno usmereno ka ciljevima. Kao rezultat, timovi sa visokim stepenom kohezije postizu
vecu produktivnost i dugoroc¢no doprinose organizacionom uspehu (Lazarevic i Luki¢ Nikoli¢, 2024).

Psiholoska sigurnost se moze definisati kao uverenje da u timu postoji klima koju odlikuju medusobno
poverenje i postovanje clanova, kao i osecaj slobode da se ponasaju autenticno i otvoreno (Edmond-
son,1999). Psiholoskasigurnostse posebno ogleda u spremnosti ¢clanovada preuzmulicnirizik - datraze
povratne informacije, priznaju greske ili zatraze pomoc. U takvom okruzenju prisutne su pozitivne na-
mere, medusobna podrska, postovanje kompetencija i otvoreno priznavanje gresaka, sto stvara osecaj
poverenja da slabosti nece biti zloupotrebljene niti kaznjene (Newman i sar., 2017). Nasuprot tome, u
timovima gde vlada nesigurnost i nedostatak postovanja, ¢lanovi izbegavaju da pokazu ranjivost jer to
dozivljavajukaopretnjusopstvenomugleduikompetentnosti(Edmondson,1999; EdmondsoniLei,2014).

Tokom poslednjih nekoliko decenija brojni autori su nastojali da identifikuju faktore koji dopri-
nose efikasnom i efektivnom funkcionisanju timova. Jedan od pionira u ovom polju, McGregor
(1960), u svojoj knjizi The Human Side of Enterprise istakao je niz principa koji se mogu smatrati
osnovom za izgradnju uspesnih timova i danas. Prema njegovom pristupu, ¢lanovi tima moraju jas-
no da razumeju dodeljene zadatke i ciljeve, kao i da odgovorno preuzmu svoje uloge i obaveze.
Kompatibilnost razlicitih vestina i znanja medu clanovima predstavlja klju¢nu pretpostavku za sin-
ergiju, dok neformalna i prijatna atmosfera podstice otvorenu komunikaciju i aktivho ucesce u di-
skusijama. Odluke se najcesce donose konsenzusom, ¢ime se podstice sistemsko i kriticko razmisl-
janje, dok se pojedinci ohrabruju da slobodno iznose svoja misljenja i ideje. Pored ovih pravila,
neophodno je da budu ispunjeni i osnovni uslovi za postojanje tima visokih performansi. To po-
drazumeva adekvatnu veli¢inu tima, kao i postojanje zadataka cije obavljanje zahteva timski rad.
Tek kombinacijom ovih principa i uslova moze da se stvori okruzenje u kojem timovi postizu visoke
performanse, doprinoseci dugorocnoj odrzivosti i konkurentnosti organizacije. Na osnovu ovih te-
orijskih utemeljenja, u radu su postavljene tri hipoteze koje ce biti predmet empirijske provere:

Hipoteza 1: Postoji pozitivna povezanost izmedu jasnoce timskih ciljeva i timske efikasnosti. Timovi
koji imaju jasno definisane ciljeve pokazuju visi nivo efikasnosti u realizaciji zadataka.

Hipoteza 2: Visi nivo psiholoske sigurnosti u timu povezan je sa boljim timskim performansama. Cla-
novi timova koji se osecaju bezbedno da izraze misljenje, postavljaju pitanja i preuzimaju rizik ost-
varuju bolje rezultate i visi nivo produktivnosti.

Hipoteza 3: Postoji znacajna povezanost izmedu timske efikasnosti i timskih performansi. Timovi koji
efikasno koriste resurse i vreme ostvaruju bolje performanse.
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Metodologija istrazivanja

U radu je sprovedeno empirijsko istrazivanje primenom posebno dizajniranog upitnika, strukturiranog
u dva osnovna dela. Prvi deo obuhvata demografske podatke ispitanika (pol, starost, obrazovanje),
kao i karakteristike zaposlenja i timova u kojima ispitanici rade. Ovaj deo obuhvata podatke o duzini
radnog iskustva u bankarskom sektoru, poziciji u organizacionoj hijerarhiji, nacinu rada (iz kancelarije,
na daljinu ili hibridno), veli¢ini tima i duzini ¢lanstva u trenutnom timu.

Drugi deo upitnika ¢ine merne skale usmerene na cetiri kljucne dimenzije timskog funkcionisanja:
timske ciljeve, timsku efikasnost, psiholosku sigurnostitimske performanse. Merne skale su zasnovane
na radu Amy Edmondson iz 1999. godine (Edmondson, 1999). Svaka skala sadrzi od tri do sedam
tvrdnji koje su ocenjene na Likertovoj skali od 1 do 5, ¢ime se omogucava kvantitativna analiza stavova
ispitanika i precizno merenje njihovih percepcija. Pouzdanost skala potvrdena je na pilot uzorku od 30
ispitanika primenom Kronbabh alfa koeficijenta.

Istrazivanje je sprovedeno u onlajn formatu, koris¢enjem elektronskog upitnika. Link ka upitniku
distribuiran je zaposlenimaubankarskom sektoru u Srbiji, koji su ujedno ¢lanovinekogtima. Distribucija
je realizovana putem direktnog slanja upitnika zaposlenima u bankama, uz molbu da upitnik proslede
kolegama i drugim ¢lanovima timova. Na taj nacin primenjen je metod lancane distribucije (tzv.
,snowball sampling”), koji omogucava Sirenje uzorka kroz mrezu profesionalnih kontakata. Tokom
maja i juna 2026. godine prikupljeno je ukupno 225 odgovora.

Za obradu prikupljenih podataka koriscen je Microsoft® Excel® 2019 i IBM SPSS Statistics, verzija 26.
Statisticka obrada podataka zasnovana je na primeni korelacione i regresione analize radi utvrdivanja
povezanosti izmedu mernih skala. Tabela 1 prikazuje rezultate Kronbahovog koeficijenta alfa za sve
skale korisc¢ene u istrazivanju. Sve vrednosti prelaze preporuceni prag od 0,7 sto ukazuje da skale
poseduju visoku internu pouzdanost.

Tabela1 - Vrednosti Kronbahovog koeficijenta alfa za merne skale

Kronbah Alfa
1. Jasnoca timskih ciljeva 3 0,946
2 Timska efikasnost 3 0,931
3 Psiholoska sigurnost u timu 7 0,965
4 Timske performanse 4 0,946
Izvor: Autori
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Rezultati istrazivanja i diskusija

Tabela 2 prikazuje demografske karakteristike ispitanika. U uzorku je nesto veci udeo muskaraca
(53,33%) u odnosu na udeo zena (46,67%). Kada je rec o starosnoj strukturi, najveci udeo ispitanika
pripada starijim kategorijama: 24,44% je starije od 54 godine, dok je 22,67% ispitanika starosti od 45 do
54 godine, $to znaci da skoro polovinu uzorka cine ispitanici stariji od 45 godina. U pogledu obrazo-
vanja, najvise ispitanika ima zavrsen fakultet (36,89%), dok znacajan procenat poseduje visu ili visoku
skolu (31,56%).

Tabela 2 - Demografske karakteristike ispitanika

N %
Pol
Muski 120 53,33
Zenski 105 46,67
Starost
Od18 do 24 30 13,33
Od 25do 34 40 17,78
Od 35do 44 49 21,78
Od 45 do 54 51 22,67
Preko 54 godine 55 24,44
Obrazovanje
Srednja Skola 49 21,78
Visa/visoka skola 71 31,56
Fakultet (osnovne, master i magistarske studije) 83 36,89
Fakultet (doktorske studije) 22 9,78
Izvor: Autori

Tabela 3 prikazuje karakteristike zaposlenja i timova. Najveci broj ispitanika ima preko 10 godina
radnog iskustva u bankama (29,33%), $to ukazuje na znacajnu zastupljenost iskusnih zaposlenih u
uzorku. Kada je rec o poziciji, najvise ispitanika pripada srednjem menadzmentu (36,89%), dok su
nizi menadzment i zaposleni bez menadzerske pozicije zastupljeni u priblizno jednakom udelu (po
23%). U pogledu nacina rada, vecina ispitanika radi iz kancelarije (51,11%), dok trecina radi u hibridnom
rezimu (33,33%). Velicina timova je najcesce srednja (6-10 c¢lanova), sa udelom od 37,78%, dok su
mali i veliki timovi zastupljeni oko 30%. Kada se posmatra duzina clanstva u sadasnjem timu, najvise
ispitanika je u timu od 1 do 3 godine (32,00%), dok je znacajan procenat ispitanika ¢lan tima izmedu
3i5 godina (28,44%).
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Tabela 3 - Karakteristike zaposlenja i tima

Duzina radnog iskustva u bankama

Manje od 1godine 41 18,22
Od1do 3 godine 39 17,33
Od 3 do5godina 40 1778
Od 5do10 godina 39 1733
Preko 10 godina 66 29,33
Top menadzment 37 16,44
Srednji menadzment 83 36,89
Nizi menadzment 53 23,56
Zaposleni bez menadzerske pozicije 52 2311

Iz kancelarije 115 5111

Na daljinu 35 15,56
Hibridno 75 33,33
Mali tim (do 5 ¢lanova) 72 32,00
Srednji tim (6 do 10 ¢lanova) 85 3778
Veliki tim (viSe od 10 ¢lanova) 68 30,22
Manje od 1 godine 52 2311

Od 1 do 3 godine 72 32,00
Od 3 do 5 godina 64 28,44
Preko 5 godina 37 16,44

Izvor: Autori

Tabela 4 pokazuje da ispitanici u velikoj meri pozitivno ocenjuju jasnocu timskih ciljeva. Srednje
vrednosti svih tvrdnji su visoke (M = 4,4-4,5), uz relativno niske standardne devijacije, sto ukazuje
na saglasnost medu ispitanicima. Najveci procenat odgovora nalazi se na najvisim ocenama (4 i 5),
sto sugeriSe da timovi posvecuju znacajnu paznju definisanju i razjasnjavanju ciljeva, a clanovi ih
dozivljavaju kao jasne i dobro komunicirane. Najvise vrednosti za ocene 4i5 zabelezene su kod tvrdnje
da je tim uloZio dosta vremena kako bi razjasnio svima svoje ciljeve, gde je 34,22% ispitanika dalo
ocenu 4, a ¢ak 57,78% ocenu 5. Ovi rezultati potvrduju da jasnoca ciljeva predstavlja vazan element
timskog funkcionisanja i da ispitanici percipiraju da se u njihovim timovima ulaze vreme i trud kako bi
svi ¢lanovi bili upoznati sa zajednickim ciljevima.
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Tabela 4 - Deskriptivna statistika za tvrdnje vezane za timske ciljeve

Tvrdnje

1 1 0,44

2 5 2,22

1. | Ciljevi ovogtima su jasni 4,43 0,754 3 15 6,67
4 79 35,11
5 125 55,56

1 0 0,00

Tim je posvetio vreme kako bi e 3 133

2. se svaki ¢lan tima upoznao sa 4,49 0,669 3 13 578
ciljevima 4 30 35,56

5 129 5733

1 1 0,44

Tim je ulozio dosta vremena - 6 2,67

3. | kako bi razjasnio svima svoje 4,46 0,750 3 1 4,89
ciljeve 4 77 34,22

5 130 5778

Izvor: Autori

Tabela 5 pokazuje daispitanici visoko ocenjuju timsku efikasnost. Sve tvrdnje imaju prosecne vrednosti
iznad 4,3, uz niske standardne devijacije, sto ukazuje na saglasnost medu ucesnicima. Najveci procenat
odgovora nalazi se na najvisim ocenama (4 i 5), posebno kod tvrdnje da tim uz rad i trud moze da
postigne sve sto odluci, gde je 39,56% ispitanika dalo ocenu 4, a cak 54,67% ocenu 5. Ovi rezultati
sugerisu da ispitanici percipiraju ciljeve kao dostizne, ostvarive bez prekomernog napora i da veruju u
sposobnost svog tima da postigne zadate ciljeve.
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Tabela 5 - Deskriptivna statistika za tvrdnje vezane za timsku efikasnost

Bojana Ostojic,

Prof. Ana Gavrilovié¢

Tvrdnje
1 Posj[avljem ciljevi su dostizni 439 0,699
zatim
Tim moze da ostvari svoje
2 ciljeve, bez potrebe da ulaze 437 0,728
nerazumno Mnogo vremena
ilinapora
3. Uz rgd i trud,vtlm moze da 4,49 0,606
postigne sve $to odluci
Izvor: Autori

fm—Y

a W N

a W N

1 0,44
1 0,44
19 8,44
92 40,89
112 49,78
1 0,44
5 2,22
12 5,33
98 43,56
109 48,44
0 0,00
0 0,00
13 5,78
89 39,56
123 54,67

Tabela 6 pokazuje daispitanicivisoko ocenjuju psiholosku sigurnost u timu. Sve tvrdnje imaju prosecne
vrednostiiznad 4,4, uz niske standardne devijacije, Sto ukazuje na saglasnost medu ucesnicima. Najveci
procenat odgovora nalazi se na najvisim ocenama (4 i 5). NajviSe vrednosti za ocene 4 i 5 zabelezene
su kod tvrdnji da clanovi tima ne odbacuju jedni druge zato Sto su drugaciji (40,44% za ocenu 4 i
54,67% za ocenu 5) i da se tokom rada cene i primenjuju vestine i talenti clanova (39,56% za ocenu 4 i
54,67% za ocenu 5). Ovi rezultati sugerisu da timovi funkcionisu u okruzenju u kojem vlada poverenje,
gde greske nisu predmet osude, gde se razlicitosti prihvataju, a saradnja i medusobna podrska su u

znacajnoj meri prisutne.
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Tabela 6 - Deskriptivna statistika za tvrdnje vezane za psiholosku sigurnost u timu

Tvrdnje Ocene
1 1 0,44
Ako neko napravi gresku : ] 044
1. tokom rada u timu, niko mu to 4,44 0,686 3 16 71
nece zameriti 4 88 39,11
5 19 52,89
1 0 0,00
Clanovi ovog tima mogu da : 1 044
2. | postave teska pitanjaida 4,46 0,597 3 9 4,00
pric¢aju o problemima 4 100 44 44
) 115 51,11
1 0 0,00
Clanovi tima ne odbacuju - 0 0,00
3. | jednidruge zato Sto su 4,50 0,591 3 1 4,89
drugaciji 4 91 40,44
5 123 54,67
1 1 0,44
2 2 0,89
4 | Utimusesvi c¢lanovi osecaju 446 0,668 3 10 4,44
bezbedno da preuzmu rizik
4 91 40,44
5 121 53,78
1 0 0,00
2 2 0,89
5, | Nijetesko raziti pomoc od 4,46 0,654 3 14 6,22
drugih ¢lanova ovog tima
4 88 39,11
5 121 53,78
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Tvrdnje

1 0 0,00

Niko u ovom timu ne bi - 1,33

6. | namerno potkopavao napore 4,43 0,658 3 12 533
drugih ¢lanova tima 4 96 42,67
5 114 50,67

1 0 0,00

Tokom rada u ovom timu, = 3 133

7. moje vestine i talenti se cene i 4,48 0,648 3 10 4,44
primenjuju 4 89 39,56
5 123 54,67

Izvor: Autori

Tabela 7 pokazuje da ispitanici visoko ocenjuju timske performanse. Sve tvrdnje imaju prosecne
vrednosti iznad 4,4, uz niske standardne devijacije, $to ukazuje na saglasnost medu ispitanicima.
Najveci procenat odgovora nalazi se na najvisim ocenama (4 i 5). Najvise vrednosti za ocene 4 i 5
zabelezene su kod tvrdnje da u radu tima nikada ne dolazi do krucijalnih gresaka, gde je 3733%
ispitanika dalo ocenu 4, a ¢ak 55,11% ocenu 5. Ovi rezultati sugerisu da ispitanici percipiraju svoje
timove kao pouzdane, kvalitetne i orijentisane na kontinuirano unapredenje, sto potvrduje visok nivo
performansi i sposobnost da ispune ili prevazidu ocekivanja klijenata.

Tabela 7 - Deskriptivna statistika za tvrdnje vezane za timske performanse

Tvrdnje

1 0 0,00
S L 2 1 0,44

Ovaj tim ispunjava ili
1. prevazilazi ocekivanja svojih 4,42 0,671 3 20 8,89
klijenata 4 38 3911
5 116 51,56
1 0 0,00
2 2 0,89
2. Ovaj tim kvalitetno radi svoj 4,45 0,640 3 1 5,33

posao

4 93 41,33
5 18 52,44
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Tvrdnje
1 0 0,00
2 0,89
o pdsemsimantadare | yp o R 5 6w
4 84 3733
5 124 55,11
1 0 0,00
2 1 0,44
4 iCi)v(;iljjitim postaje sve bolji 444 0,625 3 13 578
4 97 431
5 14 50,67
Izvor: Autori

Na osnovu Tabele 8 moze se zakljuciti da su prosecne vrednosti kompozitnih varijabli za sve merne
skale vrlo visoke (od 4,42 do 4,46 na skali od 1do 5), uz relativno niske standardne devijacije (od 0,585
do 0,689). Samim tim, prosec¢ne vrednosti kompozitnih varijabli ukazuju na visok nivo saglasnosti
ispitanika da tim funkcionise efikasno, sa jasnim ciljevima, psiholoskom sigurnos¢u i timskim
performansama.

Tabela 8 - Prosecne vrednosti i standardne devijacije za kompozitne varijable

Br. Skala M SD

1. Jasnoca timskih ciljeva 4,46 0,689

2 Timska efikasnost 4,42 0,637

3 Psiholoska sigurnost u timu 4,46 0,585

4 Timske performanse 4,44 0,602
Izvor: Autori
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Rezultati statistickih testova i diskusija

Tabela 9 pokazuje da su svi konstrukti medusobno snazno i statisticki znacajno povezani, sto ukazuje
da jasni ciljevi, timska efikasnost, psiholoska sigurnost i timske performanse zajedno doprinose ko-
heziji i uspesnosti timskog rada.

Tabela 9 - Matrica korelacija konstrukata

Jasnoca timskih ciljeva - 0,684** 0,795** 0,712**
Timska efikasnost - 0,690** | 0,755**
Psiholoska sigurnost u timu - 0,739**
Timske performanse -

p < 0,01 (dvostrani test)
Izvor: Autori

Rezultati u Tabeli 10 pokazuju da postoji znacajna pozitivna korelacija izmedu jasnoce timskih ciljeva
i timske efikasnosti (r = 0,684, p < 0,01), $to znaci da timovi sa jasnije definisanim ciljevima postizu
vidi nivo efikasnosti. Ova povezanost je statisticki znacajna i potvrduje hipotezu o njihovoj medusob-
noj vezi. Koeficijent determinacije (R2) iznosi 0,47, $to znaci jasnoca timskih ciljeva objasnjava oko
47% varijanse timske efikasnosti. Drugim rec¢ima, skoro polovina razlika u percepciji timske efikasnosti
moze se statisticki povezati sa razlikama u jasnoci ciljeva.

Tabela 10 - Rezultati Pirsonovog koeficijenta za Hipotezu 1

Varijabla Timski ciljevi Timska efikasnost
Timski ciljevi 1,00 0,684**
Sig. (2-tailed) - 0,000
N 225 225
Timska efikasnost 0,684** 1,00
Sig. (2-tailed) 0,000 -
N 225 225

**Korelacija je znacajna na nivou 0,01
Izvor: Autori
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Rezultati u Tabeli 11 pokazuju da postoji znacajna pozitivna korelacija izmedu psiholoske sigurnosti i
timskih performansi (r= 0,739, p < 0,01), sto znaci da timovi sa visim nivoom psiholoske sigurnosti os-
tvaruju bolje rezultate i visi nivo produktivnosti. Ova povezanost je statisticki znacajna i potvrduje hi-
potezu o njihovoj medusobnoj vezi. Koeficijent determinacije (R2) iznosi 0,55, $to znaci da psiholoska
sigurnost u timu objasnjava oko 55% varijanse timskih performansi. Drugim recima, vise od polovine
razlika u percepciji performansi moze se statisticki povezati sa razlikama u nivou psiholoske sigurnosti.

Tabela 11 - Rezultati Pirsonovog koeficijenta za Hipotezu 2

Varijabla Psiholoska sigurnost Timske performanse
Psiholoska sigurnost 1,00 0,739**
Sig. (2-tailed) - 0,000
N 225 225
Timske performanse 0,739** 1,00
Sig. (2-tailed) 0,000 -
N 225 225

**Korelacija je znacajna na nivou 0,01
Izvor: Autori

Rezultati u Tabeli 12 pokazuju da postoji znacajna pozitivna korelacija izmedu timske efikasnosti
i timskih performansi (r = 0,755, p < 0,01), $to znaci da timovi koji efikasno koriste resurse i vreme
ostvaruju bolje performanse. Ova povezanost je statisticki znacajna i potvrduje hipotezu o njihovoj
medusobnoj vezi. Koeficijent determinacije (R2) iznosi 0,57, sto znaci da timska efikasnost objasnjava
oko 57% varijanse timskih performansi. Drugim recima, vise od polovine razlika u percepciji perfor-
mansi moze se statisticki povezati sa razlikama u nivou efikasnosti tima.

Tabela 12 - Rezultati Pirsonovog koeficijenta za Hipotezu 3

Varijabla Psiholoska sigurnost Timske performanse
Timske performanse 1,00 0,755**
Sig. (2-tailed) - 0,000
N 225 225
Timska efikasnost 0,755** 1,00
Sig. (2-tailed) 0,000 -
N 225 225

**Korelacija je znacajna na nivou 0,01

Izvor: Autori
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Dobijeni rezultati jasno ukazuju na postojanje statisticki znacajnih pozitivnih veza izmedu kljucnih
dimenzija timskog funkcionisanja. Prvo, korelacija izmedu jasnoce timskih ciljeva i timske efikasno-
sti (r= 0,684, p < 0,01) pokazuje da timovi sa jasno definisanim ciljevima imaju tendenciju da budu
efikasniji u realizaciji zadataka. Zatim, psiholoska sigurnost u timu je znacajno povezana sa timskim
performansama (r = 0,739, p < 0,01), Sto znaci da ¢lanovi timova koji se osecaju slobodno da izraze
misljenje, postavljaju pitanja i preuzimaju rizik ostvaruju bolje rezultate i visi nivo produktivnosti. Na
kraju, korelacija izmedu timske efikasnosti i timskih performansi (r = 0,755, p < 0,01) ukazuje da timovi
koji efikasno koriste raspolozive resurse i vreme postizu bolje performanse. Sve tri korelacije su visoke,
pozitivne i statisticki znacajne, sto potvrduje da jasnoca ciljeva, psiholoska sigurnost i efikasnost pred-
stavljaju kljucne faktore koji doprinose kvalitetu timskog rada. Ovi rezultati zajedno daju empirijsku
podriku postavljenim hipotezama i ukazuju da se uspesno funkcionisanje tima zasniva na kombinaciji
jasne strukture, sigurnog okruzenja i racionalnog koris¢enja resursa.

Visestruka regresiona analiza prikazana u Tabeli 13 pokazuje da kombinacija jasnoce ciljeva, timske efi-
kasnosti i psiholoske sigurnosti objasnjava 67% varijanse timskih performansi (R2 = 0,672), sto ukazuje
na snaznu prediktivnu moc¢ konstrukata.

Tabela 12 - Rezultati Pirsonovog koeficijenta za Hipotezu 3

. Std. Error of R? F Sig. F
2 2
§ ACIIECR LS Estimate  Change Change U2 Change
1. 0,820 | 0,672 0,667 0,348 0,672 | 150,72 3 | 221 0,000
Izvor: Autori

ANOVA rezultati prikazani u Tabeli 14 pokazuju da je regresioni model statisticki znacajan (F(3, 221) =
150,72, p < 0,001), sto znaci da kombinacija koris¢enih prediktora znacajno objasnjava varijansu timskih
performansi.

Tabela 14 - Rezultati visestruke regresione analize - ANOVA

Model Sum of Squares df Mean Square F Sig.
Regression 54,61 3 18,2 150,72 0
Residual 26,69 221 0,12
Total 81,31 224
Izvor: Autori
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Rezultati u Tabeli 15 pokazuju da su timska efikasnost ( = 0,419, p < 0,001) i psiholoska sigurnost (3 =
0,305, p < 0,001) najsnazniji prediktori timskih performansi, ali i da jasnoca ciljeva ( = 0,183, p < 0,01)
znacajno doprinosi objasnjenju. Svi prediktori su statisticki znacajni, sto potvrduje da zajedno snazno
uticu na percepciju timskih performansi.

Tabela 15 - Rezultati viSestruke regresione analize - koeficijenti

Prediktor B SE B t Sig. Tolerance VIF
(Konstanta) 0,582 0,186 - 313 0,002 - -
Jasnoca timskih ciljeva 0,160 0,058 0,183 2,73 0,007 0,333 3,01
Timska efikasnost 0,397 0,053 0,419 749 0 0,474 21
Psiholoska sigurnost 0,314 0,069 | 0,305 4,52 0 0,327 3,06
Izvor: Autori

Rezultati kolinearnosti prikazani u Tabeli 16 pokazuju da su vrednosti uslovnog indeksa (Condition
Index) ispod kriticne granice od 30, sto ukazuje da su ispunjeni svi uslovi vezani za multikolinearnost.
To znaci da jasnoca ciljeva, timska efikasnost i psiholoska sigurnost mogu zajedno da se koriste u re-

gresionom modelu bez znacajnog rizika od multikolinearnosti.

Tabela 16 - Rezultati viSestruke regresione analize - kolinearnost

Varijabla Colndition Varijance Proportions Ja.spo(:a '!'imska Ps:iholoéka
ndex (Konstanta) cilieva  efikasnost sigurnost
1 3,976 1 0 0 0 0
2 0,013 17,67 0,87 0,13 0,03 0,01
3 0,007 23,68 0,02 0,24 0,95 0,05
4 0,004 29,13 o,n 0,63 0,02 0,93
Izvor: Autori
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Dobijeni rezultati su u skladu sa prethodnim istrazivanjima koja su ukazala na znacaj jasno definisanih
ciljeva, psiholoske sigurnosti i timske efikasnosti za uspesno funkcionisanje timova. Locke i Latham
(2002) pokazali su da jasni i specificni ciljevi usmeravaju ponasanje clanova tima, povecavaju mo-
tivaciju i doprinose efikasnijem izvrsavanju zadataka. Meta-analiza koju je sproveo Stewart (2006)
potvrdila je da koordinacija i strukturne karakteristike tima imaju pozitivan uticaj na timske rezultate.
Takode, Richter, Dawson i West (2011) ustanovili su da timski rad i efektivnost timova pozitivno uticu
na celokupne organizacione performanse. Edmondson i Lei (2014) pokazali su da psiholoska sigurnost
predstavlja vazan preduslov za timsko ucenje, inovativnost i organizacionu efikasnost. Slicno tome,
Park, Kim i Gully (2017) utvrdili su postojanje pozitivne veze izmedu timske efikasnosti i performansi
timova, dok su Grossman, Nolan, Rosch, Mazer i Salas (2022) istakli da kvalitet timske saradnje znacaj-
no doprinosi uspesnosti timova. Najnovija istrazivanja dodatno potvrduju ove rezultate. Fyhn, Egeland
i Schei (2025) pokazali su da razvoj i odrzavanje psiholoske sigurnosti predstavljaju klju¢ne procese za
postizanje visokih timskih performansi, dok su Sommet, Rudmann, Pillaud i Butera (2026) potvrdili da
jasno definisani timski ciljevi imaju znacajan pozitivan uticaj na ostvarene rezultate tima. Iz navedenih
rezultata je jasno da se uspesno funkcionisanje timova zasniva na kombinaciji jasno definisanih ciljeva,
psiholoski sigurnog okruzenja i efikasnog koris¢enja raspolozivih resursa.

Zakljucak

Rezultati istrazivanja u kojem je ucestvovalo 225 ispitanika u Srbiji pokazali su da timovi u bankarskom
sektoru funkcionisu u okruzenju koje karakterisu jasno definisani ciljevi, visoka efikasnost, psiholoska
sigurnost i znacajne timske performanse. Rezultati statistickih analiza potvrduju da jasnoca timskih
ciljeva znacajno doprinosi efikasnosti, dok psiholoska sigurnost ima znacajan uticaj na timske perfor-
manse. Takode, efikasnost i performanse su medusobno znacajno povezane, sto ukazuje da racional-
no koriscenje resursa vodi ka boljem kvalitetu rada.

Deskriptivna statistika dodatno osnazuje ove nalaze, jer pokazuje da ispitanici u velikoj meri pozitivno
ocenjuju sve analizirane dimenzije, uz visoke prosecne vrednosti i niske standardne devijacije, sto
ukazuje na visok stepen saglasnosti medu zaposlenima. Ovi rezultati ne samo da potvrduju teorijske
pretpostavke o vaznosti jasnoce ciljeva i psiholoske sigurnosti, ve¢ pruzaju empirijsku osnovu za dalja
istrazivanja u oblasti timskog menadzmenta.

Dobijeni rezultati imaju znacajne implikacije kako za teoriju, tako i za praksu. Sa teorijskog aspekta,
rad doprinosi razumevanju odnosa izmedu jasnoce timskih ciljeva, efikasnosti i performansi, kao i
znacaja psiholoske sigurnosti u timskom radu u bankama. Sa prakticnog aspekta, menadzeri banaka
imaju jasne smernice da kreiranje timskih ciljeva povecava produktivnost i uskladenost sa strategijom
organizacije, dok podsticanje psiholoske sigurnosti u timu doprinosi kvalitetnijem radu, vecoj moti-
vaciji zaposlenih i dugoroc¢noj odrzivosti timova.

Sprovedeno istrazivanje ima odredene nedostatke. Prvo, izbor uzorka putem snowball metode nosi
odredena ogranic¢enja. Ova tehnika se oslanja na postojece profesionalne mreze i licne kontakte, Sto
moze dovesti do pristrasnosti u uzorku jer su ucesnici verovatno medusobno povezani i dele slicne
karakteristike, pa uzorak nije u potpunosti reprezentativan za celokupnu populaciju zaposlenih u ban-
karskom sektoru. Pored toga, ovakav pristup otezava kontrolu nad strukturom uzorka (npr. ravnomer-
na zastupljenost razli¢itih banaka, timova ili hijerarhijskih nivoa), sto moze uticati na generalizaciju
rezultata. Drugo, uzorak je ogranicen na bankarski sektor u Srbiji, pa se dobijeni rezultati ne mogu u
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potpunosti generalizovati na druge industrije ili medunarodni kontekst. Trece, u procesu istrazivanja
je primenjen kvantitativni pristup, bez kvalitativnih metoda (intervjui, fokusne grupe, opservacije) koje
bi omogucile dublje razumevanje iskustava ¢lanova tima.

Samim tim, preporuka za buduca istrazivanja je da se primeni rigorozniji pristup uzorkovanju kako
bi se smanijila pristrasnost i povecala reprezentativnost uzorka. Na taj nacin bi se obezbedila veca
pouzdanost i validnost rezultata. Pored toga, u buducim istrazivanjima bi trebalo obuhvatiti i druge
industrije i zemlje. Takode, pozeljno je da se primene i kvalitativne metode poput intervjua, fokus
grupa i opservacija, kako bi se omogucilo dublje razumevanje iskustava ¢lanova tima. Korisno bi bilo
da buduca istrazivanja sagledaju i uticaj vestacke inteligencije i drugih tehnologija za automatizaciju
na timove i timski rad, jer prodor ovih tehnologija menja dinamiku timske efikasnosti, psiholoske sig-
urnosti i performansi. Na taj nacin bi se obezbedila sveobuhvatnija slika faktora koji oblikuju savreme-
no funkcionisanje timova u bankarskom sektoru.

Ipak, i pored navedenih nedostataka, dobijeni rezultati predstavljaju polaznu osnovu za dalji razvoj
teorije timskog menadzmenta i prakticne primene u bankarskom sektoru, ali i Sire, u organizacijama
koje teze visokoj efikasnosti i odrzivim timskim performansama.
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Abstract: The aim of this paper was to examine team functioning in the banking sector through the
dimensions of clearly defined goals, effectiveness, psychological safety, and team performance. The
research was conducted in May and June 2026 with a sample of 225 employees from banks in Serbia, all
of whom were members of various teams. The findings indicate that goal clarity significantly contributes
to team effectiveness, while psychological safety exerts a strong influence on performance. Moreover,
effectiveness and performance are closely interrelated, suggesting that rational use of resources leads to
higher work quality. Descriptive statistics further confirm that respondents largely evaluated all aspects of
team functioning positively. Overall, the results highlight that successful team functioning in banks depends
on a combination of clear structure, a safe and supportive environment, and the capacity to achieve goals
effectively and with quality, underscoring the importance of team dynamics in achieving organizational
objectives.

Keywords: banks, banking business, teams, teamwork, effectiveness, performance.

JEL classificationa: D23, M54, G21
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Introduction

The contemporary environment is characterized by dynamic changes and uncertain business
conditions. Globalization of the market, accelerated technological development, economic crises,
recession, economic growth decline, pandemics and other challenges imposed on organizations the
necessity for continuous adaptation (Hart et al., 1993; Wang, 2008). In response to such challenges,
teamwork began to be applied, as a special model of organizing that rejects rigid, vertical hierarchy
and strives for horizontal, agile and flexible forms, capable of quickly reacting to changes (Berber et
al., 2020; Lazarevic and Luki¢ Nikoli¢, 2024; West, 2012). A team represents a small group of people
with different but complementary skills, who gather around a common purpose and objectives, while
sharing responsibility for the results achieved (Katzenbach and Smith, 1993). It is a group of two or
more people who communicate mutually, influence each other and are jointly responsible for the
achievement of goals (Cohen and Bailey, 1997).

The affirmation of teams and teamwork has become increasingly prominent, not only within
contemporary management theory but also across organizational practice. However, the formation
and management of teams require specific knowledge, skills and experiences, as well as significant
investments of time and energy, since the behavior of individuals in a team is significantly different
from the behavior of an individual working independently outside the team (George and Jones, 2012).
Itis necessary to put a lot of effort into the team building process and constantly monitor the way the
team operates. Also, it is necessary to constantly discover new team management practices, bearing
in mind that teams differ in their purpose of existence, the tasks they perform and the environment
in which they operate. Special attention should be focused on the training and development of team
members (Ehigie et al., 2023).

Nowadays, teams function as independent organizational units that manage processes and tasks, train
employees, exercise self-control, and are strongly oriented toward achieving goals (West, 2012). In the
knowledge economy, teams are not an option, but an imperative because the formal upgrading of the
basic organizational structure brings numerous advantages to teams (Senge, 2003). Those advantages
are directly reflected in the strategic development, operational effectiveness and innovative capacity
of the organization (West, 2012). First of all, they contribute to the realization of the organizational
strategy and its alignment with the requirements of the environment. In organizations that rely on
teamwork, the hierarchy that slows down decision-making is eliminated, so teams could quickly
and efficiently react to changes and events from the external environment. In addition to strategic
alignment, teams enable rapid production and delivery of products and services at reduced costs.
Their collective dynamics contribute to greater effectiveness compared to the work of individuals,
because tasks are performed in a coordinated and synchronized manner (Kozlowski and ligen, 2006).

Simultaneously, teams encourage organizational learning. Knowledge is not lost when an individual
leaves, but is transferred among members through the continuous exchange of experiences and skills.
The mix of different perspectives and approaches to problem solving leads to the improvement of
the quality of products and services (Argyris and Schon, 1978). The teams include experts of different
profiles, knowledge, skills and attitudes. It is precisely this diversity that enables rapid exchange of
information, effective learning and immediate communication. In this way, teams become carriers
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of productivity, effectiveness and competitiveness in the global market (Serinkan and Kiziloglu,
2015). Team members jointly come up with solutions that are innovative and adapted to the needs
of the market. It is this diversity that enables the initiation of radical changes in the organization, as
teams reexamine basic assumptions and introduce significant innovations in processes, products and
services (Edmondson et al., 2001).

High performance teams are also a key source of innovation. Due to the various knowledge, skills and
abilities of the members, they generate new ideas and find more efficient ways of performing tasks
(Lazarevic and Luki¢, 2018). Furthermore, the team structure facilitates coordination and integration,
because the basic unit of the organization is the team, not the individual. In this manner, setting
goals and aligning them with organizational priorities becomes simpler and more efficient. All the
mentioned advantages indicate that high-performance teams are not only an operational instrument,
but already a strategic resource of the organization. They enable faster decision-making, more efficient
production, better delivery, continuous learning, innovation and easier coordination, thus ensuring
long-term competitive advantage and business sustainability (Lukic et al., 2020).

Due to the numerous advantages and characteristics associated with teamwork, banks have also
increasingly adopted teams and team-based work systems in their efforts to achieve superior
performance outcomes (Khan and Mashikhi, 2017; Soomro et al., 2024; Uzor and Onyemere, 2024).
The aim of this paper is to examine the relationships among team goal clarity, psychological safety,
and team effectiveness, as well as their impact on team performance in the contemporary business
environment. Particular emphasis is placed on the banking sector, where teamwork has become
essential for enhancing productivity, innovation, and employee satisfaction. The banking sector is
characterized by high demands regarding service quality, rapid decision-making, and effective human
resource management. Although numerous studies have highlighted the importance of teamwork
for organizational outcomes, relatively few have simultaneously investigated the relationships among
team goal clarity, psychological safety, team effectiveness, and team performance in the context of
banks in Serbia. Therefore, the purpose of this paper is to contribute to a better understanding of the
mechanisms underlying team success and to provide empirical evidence that may assist managers and
decision-makers in creating organizational environments that foster collaboration, productivity, and
long-term business performance.

Literature Review

The study of teams, as well as the process of their formation and development, makes it possible to
identify the key characteristics that represent the team’s success factors. Effective teams are recognized
through the ability to achieve common goals and results. According to Harvard Business Press (2006),
the basic characteristics of productive teams can be systematized as follows:

e Clear and unambiguous goals - The team must have clearly defined, realistic and motivating goals,
with the full commitment of the members to their realization. It is desirable that members participate
in the process of defining goals, which increases their relevance and acceptance.

e Defined roles and responsibilities - The roles of the members and the degree of responsibility
must be precisely determined, in order to ensure transparency and efficiency in the work.

* Member competence - Team members should contribute according to their knowledge, skills,
experience and creativity. The assumption of successful work is that the team gathers competent
individuals with relevant professional skills.
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* Tolerance for errors - Effective teams are characterized by a high level of tolerance for their own and
others’ errors, which encourages learning and development.

* Openness to different ideas - It is necessary to be ready to accept new attitudes, different
perspectives and opinions.

* Motivation and willingness to take risks - Team members should be motivated and ready to take
risks in creating future solutions.

¢ Objective decision-making - Decisions are made based on the essence of the problem, not on the
status or influence of individuals.

e Trust and loyalty - Trust among members, belief in their abilities, loyalty and commitment, as well
as developed empathy, are the foundation for the survival and success of teamwork.

Numerous studies of teams and teamwork in banks have confirmed that the presence of the
aforementioned factors greatly affects team performance (Nwatu and Arinze, 2025). Likewise, research
has confirmed that employees play a key role in achieving organizational success because their
satisfaction directly affects the level of performance (Mishra et al., 2025). Therefore, itis very important
to take care of employee exhaustion, because research has shown that emotional exhaustion is largely
present in the banking sector, especially among employees who have been working for more than 10
years and have direct contact with clients (Luki¢ Nikoli¢ and Mirkovic, 2024).

In contemporary organizations, the implementation of teamwork brings numerous advantages.
According to Harvard Business Press (2006), Parker (2008) and Tannenbaum et al. (2012), the key
benefits of teamwork could be systematized as follows:

* Better organizational performance - Teams contribute to reducinglabor costs, accelerating learning
and expanding the base of knowledge, skills and experience, which leads to upgraded performance
and strengthened competitive advantage.

 Greater customer satisfaction - By engaging teams on specific tasks, organizations ensure higher
quality products and services, continuously monitor customer loyalty and identify opportunities for
improvement.

e Organizational flexibility - Teams, as adaptive units, enable faster learning and adaptation to
changes in the environment, thus increasing the responsiveness and proactivity of the organization.

* Efficient distribution of tasks - Objectives and tasks can be broken down into smaller segments and
assigned to teams, which achieves greater efficiency in the implementation of organizational tasks.

* Shared responsibility - Team members collectively take responsibility for the results achieved, with
a high degree of commitment to common goals.

* Creativity and innovation - Teams encourage the generation of new ideas and finding practical
solutions, thus increasing the organization’s innovative capacity.

* Motivationand job satisfaction - Workingin ateam contributes to greater motivation and employee
satisfaction, as it enables the implementation and development of new skills, information exchange
and joint decision-making.

e Rapid exchange of knowledge - Teams facilitate the flow of information and the readiness of
members to respond to changes and challenges, which increases the agility and resilience of the
organization.

Every team, in order to be able to function in a sustainable and productive way, must possess a certain
degree of cohesion. In teams with a high level of cohesiveness, members show a strong motivation
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to remain part of the group, develop commitment to common goals and direct their activities
towards achieving effectiveness and productivity (Lazarevi¢ and Luki¢ Nikoli¢, 2024). Such teams are
characterized by better interpersonal relationships, more intensive interactions and willingness to
spend more time together (Al-Rawi, 2008). Members selflessly exchange information and knowledge,
show sensitivity to the needs of others, provide support and understanding, which reduces the
likelihood of conflicts (Ejaz et al., 2024). Highly cohesive groups are characterized by team spirit,
friendship, togetherness, cooperation, understanding, loyalty, security and mutual respect (Lee et al.,
2025). Cohesion is particularly pronounced when the team has a smaller number of members, when
members are relatively homogeneous in terms of needs, education, behavior, age and background,
when they are jointly focused on goals and tasks, and when they consistently respect established
norms. According to Northouse (2012), the positive outcomes of high cohesion are reflected in the
increased participation of members in team activities, better interaction and communication, as well
as in stronger mutual influence. Members exchange positive emotions, develop consistency and
loyalty, accept team norms and conform to them. They happily participate in meetings, show higher
levels of satisfaction and motivation, and their behavior becomes clearly goal-oriented. As a result,
teams with a high degree of cohesion achieve higher productivity and contribute to organizational
success in the long term (Lazarevic¢ and Luki¢ Nikoli¢, 2024).

Psychological safety could be defined as the belief that there is a climate in the team characterized by
mutual trust and respect among members, as well as a sense of freedom to behave authentically and
openly (Edmondson, 1999). Psychological safety is particularly reflected in the willingness of members
to take personal risks - to ask for feedback, admit mistakes or ask for help. In such an environment,
there are positive intentions, mutual support, respect for competence and open admission of
mistakes, which creates a sense of trust that weaknesses will not be abused or punished (Newman
et al., 2017). Conversely, in teams where there are insecurity and a lack of respect, members avoid
showing vulnerability because they perceive it as a threat to their own reputation and competence
(Edmondson, 1999; Edmondson and Lei, 2014).

During the last few decades, numerous authors have tried to identify the factors that contribute to the
efficient and effective functioning of teams. One of the pioneers in this field, McGregor (1960), in his
book The Human Side of Enterprise highlighted a number of principles that can be considered the
basis for building successful teams even today. According to his approach, team members must clearly
understand assigned tasks and goals, as well as responsibly assume their roles and responsibilities. The
compatibility of different skills and knowledge among members is a key assumption for synergy, while
the informal and pleasant atmosphere encourages open communication and active participation in
discussions. Decisions are most often made by consensus, which encourages systemic and critical
thinking, while individuals are encouraged to express their opinions and ideas freely. Aside from these
rules, it is necessary to meet the basic conditions for the existence of a high-performance team. This
implies an adequate size of the team, as well as the existence of tasks, the performance of which
requires teamwork. Only by combining these principles and conditions can an environment be
created in which teams achieve high performance, contributing to the long-term sustainability and
competitiveness of the organization. Based on these theoretical foundations, three hypotheses are set
in the paper, which will be subject to empirical verification:

Hypothesis 1: There is a positive relationship between team goal clarity and team effectiveness. Teams
that have clearly defined goals show a higher level of efficiency in the realization of tasks.

Hypothesis 2: A higher level of psychological safety in a team is associated with better team
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performance. Team members, who feel safe to express opinions, ask questions, take risks, and achieve
better results and higher levels of productivity.

Hypothesis 3: There is a significant relationship between team effectiveness and team performance.
Teams that use resources and time efficiently achieve better performance.

Research Methodology

Empirical research was conducted in the paper using a specially designed questionnaire, structured in
two basic parts. The first part includes the respondents’ demographic data (gender, age, education), as
well as the characteristics of employment and the teams in which the respondents work. This section
includes data on the length of work experience in the banking sector, position in the organizational
hierarchy, mode of work (from office, remote or hybrid), team size and length of membership in the
current team.

The second part of the questionnaire consists of measuring scales aimed at four key dimensions of
team functioning: team goals, team effectiveness, psychological safety and team performance. The
scales are based on the work of Amy Edmondson in 1999 (Edmondson, 1999). Each scale contains
from three to seven statements that are rated on a Likert scale from 1to 5, which enables quantitative
analysis of respondents” attitudes and precise measurement of their perceptions. The reliability of the
scales was verified on a pilot sample of 30 respondents using Cronbach’s alpha coefficient.

The research was conducted in an online format, using an electronic questionnaire. The link to
the questionnaire was distributed to employees in the banking sector in Serbia, who are also team
members. The distribution was carried out by directly sending the questionnaire to bank employees,
with the request that they forward the questionnaire to their colleagues and other team members. In
this way, the method of chain distribution (so-called “snowball sampling”) was applied, which enables
the spread of the sample through a network of professional contacts. A total of 225 responses were
collected during May and June 2026.

Microsoft® Excel® 2019 and IBM SPSS Statistics, version 26 were used to process the collected data.
Statistical analysis was based on the application of correlation and regression analysis to determine the
relationship between measurement scales. Table 1 shows the results of Cronbach’s alpha coefficient
forall scales used in the research. All values exceed the recommended threshold of 0.7 indicating that
the scales possess high internal reliability.

Table 1 - Values of Cronbach’s Alpha Coefficient for Measurement Scales

Number Scale N Cronbach’s alfa
1. Team clear direction 3 0.946
2 Team effectiveness 3 0.931
3 Team psychological safety 7 0.965
4 Team performance 4 0.946

Source: Authors
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Research Results

Table 2 shows the demographic characteristics of the respondents. In the sample, there is a slightly
higher proportion of men (53.33%) compared to the proportion of women (46.67%). In terms of the
age structure, the largest share of respondents belongs to the older categories: 24.44% are over 54
years old, while 22.67% of respondents are between 45 and 54 years old, which means that almost
half of the sample consists of respondents over 45 years old. In terms of education, most respondents
have university degrees (undergraduate or master’s studies) (36.89%), while a substantial proportion
indicated that they had completed college-level education (31.56%).

Table 2 - Demographic Characteristics of Respondents

N %
Gender
Male 120 53.33
Female 105 46.67
Age
From 18 to 24 30 13.33
From 25 to 34 40 17.78
From 35 to 44 49 21.78
From 45 to 54 51 22.67
Above 54 years 55 24.44
Education
Secondary school 49 21.78
College 71 31.56
University (undergraduate or master’s studies) 83 36.89
University (doctoral studies) 22 9.78

Source: Authors

Table 3 shows employment and team characteristics. The largest proportion of respondents reported
having more than 10 years of work experience in banking (29.33%), which indicates a substantial
representation of experienced employees within the sample. When it comes to position, most
respondents belong to middle management (36.89%), while lower management and employees
without a managerial position are represented in an approximately equal share (23% each). Regarding
the way of working, the majority of respondents work from the office (51.11%), while a third work
in hybrid mode (33.33%). The size of the teams is usually medium (6-10 members), with a share of
37.78%, while small and large teams are represented by around 30%. When looking at the length of
membership in the current team, most respondents have been in the team for 1 to 3 years (32.00%),
while a significant percentage of respondents have been members of the team for 3 to 5 years (28.44%).
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Table 3 - Employment and Team Characteristics

Working experience in banks

Up to Tyear 41 18.22
From1to 3 years 39 1733
From 3 to 5 years 40 1778
From 5to 10 years 39 1733
More than 10 years 66 29.33
Top management 37 16,.4

Middle management 83 36.89
First line management 53 23.56
Employee without managerial position 52 2311

From office 115 51.11

Remote 35 15,.6

Hybrid 75 33.33
Small team (up to 5 members) 72 32.00
Middle team (6 to 10 members) 85 3778
Large team (more than 10 members) 68 30.22
Up to 1 year 52 231

From 1 to 3 years 72 32.00
More than 3 years 64 28.44
More than 5 years 37 16.44

Source: Authors

Table 4 shows that respondents rate the clarity of team goals positively to a large extent. The mean
values (M) of all statements are high (M = 4.4-4.5), with relatively low standard deviations (SD), which
indicates agreement among respondents. The highest percentage of answers is found in the highest
grades (4 and 5), which suggests that teams pay considerable attention to defining and clarifying goals,
and members perceive them as clear and well communicated. The highest values for grades 4 and 5
were recorded for the statement that the team invested a lot of time to clarify its goals to everyone,
where 34.22% of the respondents gave a grade of 4, and even 57.78% gave a grade of 5. These results
confirm that the clarity of goals is an important element of team functioning and that the respondents
perceive that time and effort are invested in their teams so that all members are familiar with common
goals.
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Table 4 - Descriptive Statistics Regarding Team Goals Statements

Statements
1 1 0.44
2 5 2.22
1 Itis clear what this team is 443 0.754 3 15 6.67
supposed to accomplish.
4 79 35.11
5 125 55.56
1 0 0.00
This team spent time making 2 3 133
p, |sureeveryteam member 449 0.669 3 13 578
understands the team
objectives. 4 80 35.56
5 129 5733
1 1 0.44
2 6 2.67
3, | Theteam hasinvested plenty 446 0.750 3 il 4.89
of time in clarifying our goals.
4 77 34.22
5 130 5778

Source: Authors

Table 5 shows that the respondents rate team effectiveness highly. All statements have mean values
above 4.3, with low standard deviations, indicating agreement among participants. The highest
percentage of answers is found in the highest grades (4 and 5), especially in the statement that with
work and effort, the team can achieve everything it decides, where 39.56% of the respondents gave a
grade of 4, and even 54.67% gave a grade of 5. These results suggest that the respondents perceive the
goals as attainable, achievable without excessive effort and that they believe in the ability of their team
to achieve the set goals.
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Table 5 - Descriptive Statistics Regarding Team Effectiveness

Statements
1 1 0.44
2 1 0.44
1 Achle\{lngthls team’s goals is 439 0.699 3 19 8.44
well within our reach.
4 92 40.89
5 112 49.78
1 1 044
This team can achieve its task - > 2.22
2. | without requiring us to putin 4.37 0.728 3 12 533
unreasonable time or effort. 4 98 4356
5 109 48.44
1 0 0.00
With focus and effort, this 2 0 0.00
3. | team can do anything we set 4.49 0.606 3 13 5.78
out to accomplish. 4 89 3956
5 123 54.67

Source: Authors

Table 6 shows that respondents rate psychological safety in the team highly. All statements have mean
values above 4.4, with low standard deviations, indicating agreement among participants. The highest
percentage of answers is found in the highest grades (4 and 5). The highest values for grades 4 and
5 were recorded for the statements that team members do not reject each other because they are
different (40.44% for grade 4 and 54.67% for grade 5) and that the skills and talents of members are
valued and applied during work (39.56% for grade 4 and 54.67% for grade 5). These results suggest
that teams operate within environments characterized by trust, where mistakes are not met with
condemnation, differences are constructively embraced, and cooperation and mutual support are
strongly present.
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Table 6 - Descriptive Statistics Regarding Team Psychological Safety

Statements
1 1 0.44
If you make a mistake on this : 1 044
1. team, it will never be held 4.44 0.686 3 16 71
against you. 4 38 3911
5 19 52.89
1 0 0.00
Members of this team are : 1 044
2. | ableto bring up problems and 4.46 0.597 3 9 4.00
tough issues. 4 100 44.44
) 115 5111
1 0 0.00
People on this team never - 0 0.00
3. | reject others for being 4.50 0.591 3 1 4.89
different. 4 91 40.44
5 123 54.67
1 1 0.44
2 2 0.89
4 It is safe to take a risk on this 446 0.668 3 10 444
team.
4 91 40.44
5 121 53.78
1 0 0.00
2 2 0.89
5 Itis not difficult to ask other 446 0.654 3 14 6.22
team members for help.
4 88 39.11
5 121 53.78
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Tvrdnje
1 0 0.00
No one on this team would : 133
6. | deliberately actin a way that 4.43 0.658 3 12 5.33
undermines my efforts. 4 96 42.67
5 114 50.67
1 0 0.00
Working with members of 2 3 133
5 this team, my unique skills 448 0.648 3 10 4.44
and talents are valued and
utilized. 4 89 39.56
5 123 54.67

Source: Authors

Table 7 shows that respondents rated team performance highly. All statements have average values
above 4.4, with low standard deviations, indicating agreement among respondents. The highest
percentage of answers is found in the highest grades (4 and 5). The highest values for grades 4 and
5 were recorded for the statement that crucial errors never occur in the team’s work, where 37.33%
of respondents gave a grade of 4, and even 55.11% gave a grade of 5. These results suggest that the
respondents perceive their teams as reliable, quality and oriented towards continuous improvement,
which confirms a high level of performance and the ability to meet or exceed client expectations.

Table 7 - Descriptive Statistics Regarding Team Performance

Statements
1 0 0.00
2 1 0.44
1 Iﬂgstéfﬁ‘gsmeif;zcot;ﬁ’;‘fds s 44 0.671 3 20 8.89
4 88 39.1
5 116 51.56
1 0 0.00
2 2 0.89
2. | This team does superb work. 4.45 0.640 3 12 5.33
4 93 41.33
5 18 52.44
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Statements
1 0 0.00
2 0.89
3 Crltlcgl qugllty errors never 447 0.661 3 15 6.67
occur in this team’s work.
4 84 3733
5 124 55.11
1 0 0.00
2 1 0.44
4 This team keeps getting better 4.44 0.625 3 13 578
and better.
4 97 43.11
5 114 50.67

Source: Authors

Based on results presented in Table 8, it can be concluded that the mean values of the composite
variables for all measurement scales are very high (ranging from 4.42 to 4.46 on a scale from1to 5), with
relatively low standard deviations (ranging from 0.585 to 0.689). Accordingly, the mean values of the
composite variables indicate a consistently high level of agreement among respondents that the team
functions effectively, with clear goals, psychological safety, and strong team performance.

Table 8 - Mean Values and Standard Deviations for Composite Variables

No. Scale M SD
1. Team clear direction 4.46 0.689
2 Team effectiveness 4.42 0.637
3 Team psychological safety 4.46 0.585
4 Team performance 4.44 0.602

Source: Authors
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Results of Statistical Tests and Discussion

Table 9 shows that all constructs are strongly and statistically significantly correlated, indicating that
clear goals, team efficiency, psychological safety, and team performance jointly contribute to the
cohesion and success of teamwork.

Table 9 - Correlation Matrix of Constructs

Team clear direction - 0.684** 0.795** 0.712**
Team effectiveness - 0.690** | 0.755**
Team psychological safety - 0.739**

Team performance -

p < 0.01 (two-tailed)
Source: Authors

The results in Table 10 show that there is a significant positive correlation between the clarity of team
goals and team effectiveness (r = 0.684, p < 0.01), which means that teams with more clearly defined
goals achieve a higher level of effectiveness. This association is statistically significant and confirms the
hypothesis 1 of their mutual relationship. The coefficient of determination is R?=0.47, indicating that
clarity of team goals accounts for 47% of the variance in team effectiveness. This suggests that almost
half of the variability in perceived team effectiveness can be statistically explained by differences in
team clear direction.

Table 10 - Results of Pearson’s Coefficient for Hypothesis 1

Variable Team clear direction Team effectiveness
Team goals 1.00 0.684**
Sig. (2-tailed) - 0.000
N 225 225
Team effectiveness 0.684** 1.00
Sig. (2-tailed) 0.000 -
N 225 225

**Correlation is significant at the 0.01 level
Source: Authors
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The results in Table 11 show that there is a significant positive correlation between psychological safety
and team performance (r=0.739, p < 0.01), which means that teams with a higher level of psychological
safety achieve better results and a higher level of productivity. This association is statistically significant
and confirms the hypothesis 2 of their mutual relationship. The coefficient of determination is R2=0.55,
indicating that psychological safety accounts for 55% of the variance in team performance. This finding
suggests that differences in perceived team performance are largely explained by variations in the
level of psychological safety.

Table 11 - Results of Pearson’s Coefficient for Hypothesis 2

Variable Psychological safety Team performance
Psychological safety 1.00 0.739**
Sig. (2-tailed) - 0.000
N 225 225
Team performance 0.739** 1.00
Sig. (2-tailed) 0.000 -
N 225 225

**Correlation is significant at the 0.01 level

Source: Authors

The results in Table 12 show that there is a significant positive correlation between team effectiveness
and team performance (r = 0.755, p < 0.01), which means that teams that use resources and time
efficiently achieve better performance. This association is statistically significant and confirms the
hypothesis 3 of their mutual relationship. The coefficient of determination is R2=0.57, indicating that
team effectiveness accounts for 57% of the variance in team performance. This suggests that differences
in perceived team performance are largely explained by variations in team effectiveness.

Table 12 - Results of Pearson’s Coefficient for Hypothesis 3

Variable Team performance Team effectiveness
Team performance 1.00 0.755**
Sig. (2-tailed) - 0.000
N 225 225
Team effectiveness 0.755** 1.00
Sig. (2-tailed) 0.000 -
N 225 225

**Correlation is significant at the 0.01 level

Source: Authors
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The results obtained clearly indicate the existence of statistically significant positive relationships
between the key dimensions of team functioning. First, the correlation between the clarity of team
goals and team effectiveness (r = 0.684, p < 0.01) shows that teams with clearly defined goals tend to
be more effective in accomplishing tasks. Then, psychological safety in the team is significantly related
to team performance (r = 0.739, p < 0.01), which means that team members who feel free to express
their opinions, ask questions and take risks achieve better results and a higher level of productivity.
Finally, the correlation between team effectiveness and team performance (r = 0.755, p < 0.01)
indicates that teams which efficiently use available resources and time achieve better performance.
All three correlations are high, positive and statistically significant, which confirms that clarity of goals,
psychological safety and effectiveness are key factors that contribute to the quality of teamwork.
Together, these results provide empirical support for the set hypotheses and indicate that successful
team functioning is based on a combination of clear structure, safe environment and rational use of
resources.

The multiple regression analysis presented in Table 13 shows that the combination of team clear
direction, team effectiveness, and psychological safety explains 67% of the variance in team
performance (R2=0.672), indicating a strong predictive power of the constructs.

Table 13 - Results of Multiple Regression Analysis - Model

R2 Adjusted Std. Error of R2 F

R2 Estimate Change Change
1. 0.820 | 0.672 | 0.667 0.348 0.672 | 150.72 3 221 0.000

Source: Authors

The ANOVA results presented in Table 14 show that the regression model is statistically significant (F(3,
221)=150.72, p < 0.001), meaning that the combination of predictors significantly explains the variance
in team performance.

Table 14 - Results of Multiple Regression Analysis - ANOVA

Model Sum of Squares df Mean Square 3 Sig.
Regression 54.61 3 18.2 150.72 0
Residual 26.69 221 0.12

Total 81.31 224

Source: Authors
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The results in Table 15 show that team effectiveness (§ = 0.419, p < 0.001) and psychological safety
(B = 0.305, p <0.001) are the strongest predictors of team performance, while team clear direction
(B = 0.183, p < 0.01) also makes a significant contribution. All predictors are statistically significant,
confirming that together they exert a strong influence on the perception of team performance.

Table 15 - Results of Multiple Regression Analysis - Coefficients
Predictor B SE B t Sig.  Tolerance  VIF
(Constant) 0.582 0.186 - 3.13 0.002 - -

Team clear direction 0.160 0.058 0.183 2.73 0.007 0.333 3.01

Team effectiveness 0.397 0.053 0.419 749 0 0.474 211

Psychological safety 0.314 0.069 0.305 4.52 0 0.327 3.06

Source: Authors

The collinearity results presented in Table 16 show that the Condition Index values are below the critical
threshold of 30, indicating that there are no serious problems with multicollinearity. This means that
team clear direction, team effectiveness, and psychological safety can be jointly used in the regression
model without a significant risk of multicollinearity.

Table 16 - Results of Multiple Regression Analysis - Collinearity

Varijance Team

Variable C()I:((iii;)i(on Proportions clear . ffel—teia\l:ness Psycsl;(f)é(t);lgical
(Konstanta) direction
1 3.976 1 0 0 0 0
2 0.013 17.67 0.87 0.13 0.03 0.01
3 0.007 23.68 0.02 0.24 0.95 0.05
4 0.004 29.13 0.1 0.63 0.02 0.93

Source: Authors
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The results obtained align closely with previous research emphasizing the importance of clearly
defined goals, psychological safety, and team efficiency for successful team functioning. Locke and
Latham (2002) demonstrated that clear and specific goals guide team members’ behavior, enhance
motivation, and contribute to more efficient task performance. Supporting this, Stewart’s meta-analysis
(2006) confirmed that team coordination and structural characteristics exert a positive influence on
overall team performance. Further evidence comes from Richter, Dawson, and West (2011), who found
that teamwork and team effectiveness significantly enhance organizational performance. Similarly,
Edmondson and Lei (2014) highlighted psychological safety as a critical prerequisite for team learning,
innovation, and organizational effectiveness. In line with this, Park, Kim, and Gully (2017) identified
a positive relationship between team effectiveness and team performance, while Grossman, Nolan,
Rosch, Mazer, and Salas (2022) emphasized that the quality of team collaboration substantially
contributes to team success. Recent studies further reinforce these findings. Fyhn, Egeland, and Schei
(2025) demonstrated that the development and maintenance of psychological safety are essential
processes for achieving high team performance. Likewise, Sommet, Rudmann, Pillaud, and Butera
(2026) confirmed that clearly defined team goals exert a significant positive impact on team results.
Taken together, these studies provide strong empirical support for the conclusion that successful team
functioning rests on a combination of clearly defined goals, a psychologically safe environment, and
efficient use of available resources.

Conclusion

The results of the research in which 225 respondents participated in Serbia showed that teams in the
banking sector function in an environment characterized by clearly defined goals, high effectiveness,
psychological safety and significant team performance. The results of the statistical analysis confirm
that the clarity of team goals significantly contributes to effectiveness, while psychological safety has a
significant impact on team performance. Also, effectiveness and performance are significantly related
to each other, which indicates that rational use of resources leads to better quality of work.

Descriptive statistics further reinforce these findings, showing that respondents largely evaluated
all analyzed dimensions positively, with high mean values and low standard deviations, indicating a
strong level of agreement among employees. These results not only confirm theoretical assumptions
regarding the importance of goal clarity and psychological safety, but also provide an empirical
foundation for future research in the field of team management.

The results obtained have significantimplications for both theoretical and practical point of view. From
the theoretical aspect, the paper contributes to the understanding of the relationship between the
clarity of team goals, effectiveness and performance, as well as the importance of psychological safety
in teamwork in banks. From a practical aspect, bank managers receive guidance that creating clear
team goals increases productivity and compliance with the organization’s strategy, while encouraging
psychological safety in the team contributes to better work, greater employee motivation and long-
term sustainability of teams.

The conducted research has certain shortcomings. First, the choice of sample through the snowball
method carries certain limitations. This technique relies on existing professional networks and
personal contacts, which may lead to sampling bias, as participants are likely interconnected and share
similar characteristics. Consequently, the sample is not fully representative of the entire population
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of employees in the banking sector. In addition, such an approach makes it difficult to control the
structure of the sample (e.g., balanced representation of different banks, teams, or hierarchical levels),
which may affect the generalizability of the results. Second, the sample is limited to the banking sector
in Serbia, so the obtained results could not be fully generalized to other industries or the international
context. Third, a quantitative approach was applied in the research process, without qualitative
methods (interviews, focus groups, observations) that would allow a deeper understanding of team
members” experiences.

Accordingly, the recommendation for future research is to apply a more rigorous sampling approach
in order to reduce bias and increase the representativeness of the sample. This would ensure greater
reliability and validity of the results. Furthermore, future studies should encompass other industries
and countries to allow for broader generalization. It is also advisable to employ qualitative methods
such as interviews, focus groups, and observations, which would provide deeper insights into team
members’ experiences. In addition, future research should examine the impact of artificial intelligence
and other automation technologies on teams and teamwork, as the penetration of these technologies
is reshaping the dynamics of team effectiveness, psychological safety, and performance. In this way, a
more comprehensive understanding of the factors shaping the contemporary functioning of teams in
the banking sector would be achieved.

Nevertheless, despite the mentioned limitations, the obtained results are a starting point for the further
development of team management theory and its practical application in the banking sector, as well
as more broadly, in organizations striving for high efficiency and sustainable team performance.
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Rezime: Zelene obveznice predstavljaju jedan od najznacajnijih instrumenata odrzivog finansiranja i imaju sve
vazniju ulogu u mobilizaciji kapitala za ekoloske i klimatske projekte. Cilj ovog istrazivanja je analizirati uticaj pri-
nosa municipalnih obveznica i prinosa na desetogodisnje americke drzavne obveznice na prinose zelenih obveznica
u SAD-u tokom perioda: 2016 - 2025. godine. U istraZivanju su korisceni podaci o indeksima S&P Green Bond Index,
S&P Municipal Bond Index te prinos na desetogodisnje americke drzavne obveznice (U.S. 10Y Treasury Yield). Metod-
oloski okvir obuhvata deskriptivnu statistiku, korelacionu analizu, regresionu analizu primenom metode najmanjih
kvadrata (OLS), Augmented Dickey - Fuller (ADF) test stacioniranosti i Engle - Granger test kointegracije. Rezultati
istrazivanja ukazuju na statisticki znacajnu pozitivnu povezanost izmedu S&P Green Bond Index-a i S&P Municipal
Bond Index-a, dok prinos na desetogodisnje americke drzavne obveznice ostvaruje statisticki znacajan negativan uti-
caj na prinose zelenih obveznica. Engle-Granger test potvrdio je postojanje dugorocne ravnotezne veze (kointegracije)
izmedu analiziranih varijabli. Dobijeni rezultati ukazuju na znacaj tradicionalnih trzista obveznica i kretanja kamat-
nih stopa u objasnjenju performansi trzista zelenih obveznica.

Kljucne reci: Zelene obveznice, municipalne obveznice, americke drzavne obveznice, kointegracija,
OLS regresija, odrzive finansije.

JEL klasifikacija: G12, G15, Q56
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Uvodna razmatranja

Zelene obveznice su donedavna inovacija u odrzivim finansijama. Dakle, zelene obveznice su
duznicki instrumenti Ciji je prihod namenjen finansiranju projekata sa niskom emisijom ugljenika,
prihvatljivih za klimu. Emitenti zelenih obveznica su korporacije, opstine, vladini subjekti, i nad-
nacionalne institucije. U ovom radu termin ,municipalne obveznice” koristi se za obveznice koje
izdaju savezne drzave, lokalne jedinice vlasti i njihove agencije u Sjedinjenim Americkim Drzavama.
Radi terminoloske doslednosti, ovaj termin koristi se u celom radu. Takode, moze se reci da zelene
municipalne obveznice predstavljaju nov nacin da se otkljucaju finansije za ulaganja u odrzivu i ur-
banu infrastrukturu u SAD. Emisija zelenih obveznica kasni zbog negativnih percepcija visih trosko-
va, nizih prinosa i vecegrizika (Chiang, 2017). Zelene obveznice su u sustini identi¢ne redovnim mu-
nicipalnim obveznicama kako po strukturi, riziku i prinosu. Snazna investiciona potraznja za zelenim
obveznicama moze omoguciti emitentima da se finansiraju uz nize troskove kapitala, jer povecana
potraznja smanjuje zahtevani prinos investitora (Zerbib, 2019).

Zelene obveznice se u nekim situacijama porede sa klimatskim obveznicama (engl. Climate Bonds).
| pored toga da se u pojedinim situacijama ove dve vrste obveznica mogu izjednaciti, ipak zelene
obveznice predstavljaju Siri pojam. Sredstva prikupljena emisijom klimatskih obveznica usmerena
su pre svega na smanjenje emisije ugljen-dioksida, te ublazavanje i otklanjanje negativnih efeka-
ta klimatskih promena, dok zelene obveznice mogu biti usmerene na sve projekte sa pozitivnim
implikacijama na Zivotnu sredinu. Dakle, zelene obveznice su instrumenti posveceni odrzivosti,
ponistenju negativnih efekata klimatskih promena i ekoloski orijentisanim projektima. Kako zajmovi
koje daju finansijske institucije predstavljaju u vecini zemalja najvazniji izvor finansiranja, s tim u
vezi obveznice imaju znacajnu ulogu u finansiranju i refinansiranju kreditnih aktivnosti finansijskih
institucija. U poslednje vreme izdavanje od strane finansijskih institucija je u stalnom porastu. Veliki
porast emisija zelenih obveznica u 2016. godini, proizisao je iz velikog obima emisija banaka u Kini,
gde su zelene obveznice banaka cinile oko 76% ukupnog iznosa kineskih emisija u datoj godini. Na
osnovu procene OECD - a izdavanje zelenih obveznica finansijskog sektora ima potencijal da nas-
tavi znacajan rast u vrednosti od preko 1,7 biliona dolara do 2035. godine (Jankovi¢, 2024).

Oblasti na koje se usmerava emisija zelenih obveznica su sledece: uvecanje energetske efikasnosti,
smanjenje postojeceg i prevencija buducegzagadenja, odrzivo Sumarstvo, poljoprivredu i ribarstvo,
zastita ekosistema na kopnu i u vodi, ekoloski vid transporta i saobracaja, preciscavanje i odrzivo
upravljanje vodama, itd. (Jankovi¢, 2024) Slika 1 prikazuje kljucne oblasti zelenog investiranja.
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Slika 1: Klju¢ne oblasti zelenog investiranja
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IZVOR: Jankovic, 1. (2024). Zelene obveznice, Univerzitet u Beogradu -
Ekonomski fakultet, Centar za izdavacku delatnost, str. 22.

Privlacnost zelenih obveznica u velikoj meri proizilazi iz njihove jednostavnosti u pogledu strukture,
kljucnih elemenata i postupaka koji definiSu ovu vrstu duznickih hartija od vrednosti, te stoga bi tre-
balo da omoguce jasan i transparentan prenos informacija do investitora u vezi sa koris¢enjem sred-
stava prikupljenih njihovom emisijom i njihovim ekoloskim karakteristikama. Formalno posmatrano,
proces izdavanja zelenih obveznica je vrlo slican izdavanju klasicnih obveznica, gde zelene obveznice
podlezu istim propisima i zahtevima koji se ticu pravnog okvira i pratece dokumentacije kao i finan-
sijskog izvestavanja. Ono sto ¢ini dodatak je da prilikom izdavanja zelene obveznice od emitenta se
ocekuje da ¢e ukljuciti u procedure i prateci Okvir zelenih obveznica koji obezbeduje dodatne infor-
macije i procedure usmerene na uveravanje investitora o ekoloski usmerenoj upotrebi prikupljenih
finansijskih sredstava (Jankovic, 2024).

lako je u dosadasnjoj literaturi znacajna paznja posvecena karakteristikama i performansama zelenih
obveznica, ogranicen broj istrazivanja analizira medusobni odnos trzista zelenih i municipalnih ob-
veznica uz istovremeno ukljucivanje promena kamatnih stopa kao makroekonomskog faktora. Poseb-
no su retka istrazivanja koja koriste trziSne indekse kao reprezentativne pokazatelje kretanja ovih seg-
menata trzista kapitala. Cilj ovog istrazivanja je ispitati odnos izmedu S&P Green Bond Index-a i S&P
Municipal Bond Index-a, te analizirati uticaj prinosa na desetogodisnje americke drzavne obveznice
na kretanje vrednosti indeksa zelenih obveznica. U istrazivanju se primenjuju deskriptivna statistika,
korelaciona analiza, OLS regresija, i Engle-Granger test kointegracije. U skladu sa definisanim ciljem
istrazivanja, u radu se razmatraju sledeca istrazivacka pitanja:
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1. Dali S&P Municipal Bond Index znacajno utice na dnevne vrednosti S&P Green Bond Index-a?

2. Da li prinos na desetogodisnje americke drzavne obveznice znacajno utice na dnevne vrednosti
S&P Green Bond Index-a?

3. Daliizmedu analiziranih varijabli postoji dugorocna ravnotezna veza (kointegracija)?

Kako bise odgovorilo na postavljenaistrazivacka pitanja, u empirijskom delu rada primenjene su odgo-
varajuce statisticke i ekonometrijske metode, ukljucujuci regresionu analizu, testove stacioniranosti i
Engle-Grangerov test kointegracije, s ciljem ispitivanja kratkoroc¢nih i dugoro¢nih odnosa izmedu an-
aliziranih varijabli.

Rad je struktuiran na slededi nacin. Nakon uvodnih razmatranja, u drugom delu dat je pregled rele-
vantne literature iz oblasti zelenih i municipalnih obveznica. Trec¢i deo rada posvecen je analizi global-
nih trendova na trzistu zelenih obveznica. U cetvrtom delu prikazani su metodologija istraZivanja,
model i koridceni podaci. Peti deo sadrzi empirijske nalaze dobijene primenom deskriptivne statistike,
korelacione i regresione analize, kao i testovi stacioniranosti i kointegracije. Na kraju rada izneseni su
zakljucci, klju¢ni nalazi istrazivanja i njihove implikacije za investitore i kreatore ekonomskih politika.

Pregled relevantne literature

Pocetkom poslednje decenije trziste zelenih obveznica belezi snazan rast usled povecane potrebe za
finansiranjem projekata odrzivog razvoja i energetske tranzicije. Poseban znacaj imaju municipalne
zelene obveznice koje omogucavaju lokalnim zajednicama finansiranje ekoloskih infrastrukturnih
projekata. Dakle, zelene obveznice su finansijski instrumenti sa fiksnim prihodom koje se izdaju radi
prikupljanja sredstava za ekoloski prihvatljive projekte. Njihova svrha je internalizacija svih ekoloskih
eksternalija i podsticanje investicija u zelene projekte radi odrzivog razvoja (Ehlers i Packer, 2017).
Drzavne zelene obveznice su relativno novi finansijski instrument osmisljen za prikupljanje kapitala
za osnovne vladine infrastrukturne projekte koji su u skladu sa odrzivim programom. Ove obveznice
takode mogu smanjiti troskove kapitala za ekoloski prihvatljive projekte. Medutim, izdavanje zelenih
obveznica je obi¢no skuplje od konvencionalnih obveznica zbog dodatnih administrativnih, pravnih i
marketinskih troskova (Doronzo i ostali, 2021). Pored toga, postoje dokazi da zelene obveznice imaju
nizi prinos od konvencionalnih obveznica prilikom emisije, poznat kao ,premijska cena” (engl. greeni-
um) (Liaw, 2020). Istrazivanje grinijuma posebno na trzistu suverenih zelenih obveznica je ogranic¢eno,
ali su Grzegorczyk i Wolff (2022) ukazali na prisustvo malog i negativnog grinijuma na trzistu suverenih
obveznica EU. Negativan grinijum znaci da su investitori spremni da prihvate nizi prinos na drzavne
zelene obveznice u poredenju sa konvencionalnim obveznicama. Jedan od razloga za to je sto zelene
obveznice pruzaju investitorima priliku da ulazu u zelene i odrzive projekte.

Larcker i Watts (2020) uporedivali su municipalne zelene obveznice sa ekvivalentnim obi¢nim munic-
ipalnim obveznicama i otkrili su veoma mali popust na prinos bez dokaza koji podrzavaju negativnu
premiju na municipalne zelene obveznice. S tim u vezi, dosli su do zakljucka da je zelena premija de
facto nula.
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Istorijski gledano, zelene obveznice su bile kaznjene na trzistu municipalnih promena, trgujudi se po
nizim cenama i visim prinosima, nego sto se ocekivalo na osnovu njihovih kreditnih profila. Poslednjih
godina, kreditni kvalitet municipalnih zelenih obveznica se povecao, a premija je postala pozitivna. S
tim u vezi, zelene obveznice postaju sve atraktivnija investicija u cilju premos$cavanja jaza u finansiran-
ju klimatskih promena za ublazavanje i prilagodavanje.

Partridge i Medda (2020) analizirali su trziste zelenih municipalnih obveznica u SAD- u i pronasli pre-
liminarne dokaze o postojanju greenium-a. Njihovi rezultati pokazuju da su investitori bili spremni
prihvatiti nesto nize prinose na zelene municipalne obveznice u odnosu na uporedive konvenciona-
Ine municipalne obveznice. Autori zakljucuju da takvi nalazi odrazavaju rastucu potraznju za odrzivim
investicijama te ukazuju na sve vecu povezanost izmedu trzista zelenih i municipalnih obveznica.
Tang i Zhang (2020) analizirali su efekte emisije zelenih obveznica na finansijska trzista koristeci uzor-
ak kompanija iz 28 zemalja u periodu: 2007. - 2017. Njihovi rezultati su pokazali da trziste pozitivho
reaguje na emisiju zelenih obveznica, dok se nakon emisije povecavaju institucionalno vlasnistvo i
likvidnost akcija, Sto potvrduje rastuci znacaj zelenih finansijskih instrumenata na globalnom trzistu
kapitala. Asness (2000) analizirao je odnos prinosa akcija i obveznica te objasnio premiju rizika na
trzistu akcija.

Reboredo i Ugolini (2020) su medu prvima koji su ispitivali vezu izmedu zelenih obveznica i finan-
sijskih trzista. Autori su razmatrali model strukturne vektorske autoregresije (SVAR) i otkrili su da je
trziste zelenih obveznica znacajno povezano sa trzistem trezorskih zapisa i valuta. Takode, su dosli do
zakljucka da postoji slaba veza izmedu zelenih obveznica i trzista akcija i energije. Hammoudeh i os-
tali (2020) su takode koristili pristup uzroc¢nosti preko vremenske promenljive kako bi ispitali uzrocnu
vezu izmedu trzista zelenih obveznica i drugih finansijskih indikatora od 2016 do 2020. godine. Autori
su dosli do zakljucka da su prinosi 10- godisnjih americkih trezorskih obveznica primarni faktor koji
odreduje prinose zelenih obveznica.

Pham i Nguyen (2021) su takode istrazivali zavisnost repa distribucije izmedu zelenih obveznica i en-
ergetskih, akcijskih i tradicionalnih trzista obveznica koriste¢i metod unakrsnog kvantilograma od ok-
tobra 2014 do februara 2021. godine. Autori su dobili pomesane dokaze, jer se prelivanje izmedu
finansijskog i trziSta zelenih obveznica znacajno menjalo u razlicitim kvantilima.

Flammer (2021) analizira korporativne zelene obveznice i utvrduje da investitori pozitivho reaguju
na njihovu emisiju. Takode, rezultati istrazivanja pokazuju da emitenti nakon emisije ostvaruju bol-
je ekoloske performanse, smanjuje se emisija CO2, te privlace dugorocni investitori, Sto potvrduje
znacaj zelenih obveznica kao instrumenta odrzivog finansiranja.

Nguyen i Le (2025) analizirali su uticaj emisije zelenih obveznica na tranziciju prema obnovljivim iz-
vorima energije u 192 zemlje tokom perioda: 2007- 2021. Rezultati istrazivanja su pokazali da emisija
zelenih obveznica znacajno doprinosi finansiranju projekata obnovljive energije i ubrzava energetsku
tranziciju.

Sojoudi i ostali (2026) utvrdili su postojanje znacajnog greenium-a na trzistu americkih municipalnih
obveznica, pri ¢emu su investitori bili spremni prihvatiti nize prinose na zelene obveznice radi po-
drske ekoloski odrzivih projekata. Autori takode isticu da se intenzitet greenium-a menja kroz vieme i
zavisi od karakteristika samih obveznica.
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Pored toga novija istrazivanja ukazuju na postojanje greenium-a na trzistu zelenih i municipalnih ob-
veznica, $to dodatno potvrduje specificnost trziSnog vrednovanja zelenih finansijskih instrumenata.
lako su prethodna istrazivanja analizirala povezanost zelenih obveznica sa razlicitim segmentima fi-
nansijskog trzista, rezultati prethodnih istrazivanja nisu uvek jednoznacni, a nalazi se razlikuju u za-
visnosti od posmatranog trzista, vremenskog perioda i primenjene metodologije. Pored toga, pre-
thodna istrazivanja primenjivala su razlic¢ite metodoloske pristupe, ukljucujuci panel analizu, modele
vremenskih serija i druge ekonometrijske modele, dok se u ovom radu primenjuje kombinacija regre-
sione analize, ADF testa stacionarnosti i Engle - Grangerovog testa kointegracije. Takav metodoloski
pristup omogucava ispitivanje kratkorocnih efekata S&P Municipal Bond Indexa i prinosa na dese-
togodisnje americke drzavne obveznice na performanse S&P Green Bond Indexa, kao i utvrdivanje
postojanja dugorocne ravnotezne veze izmedu analiziranih varijabli. Na osnovu pregleda relevantne
literature, identifikovanog istrazivackog jaza i definisanog cilja istrazivanja, formulisane su sledece is-
trazivacke hipoteze:

H1: Postoji dugorocna ravnotezna veza (kointegracija) izmedu analiziranih varijabli.

H2: Postoji statisticki znacajna veza izmedu S&P Municipal Bond Index-a i S&P Green Bond Index-a.
H3: Postoji statisticki znacajan uticaj prinosa na americku 10 - godisnju drzavnu obveznicu na S&P
Green Bond Index.

Globalni trendovi na trzistu zelenih obveznica

Prvu zelenu obveznicu emitovala je Evropska investiciona banka (EIB) 2007. godine, za finansiranje
projekata obnovljive energije i energetske efikasnosti. Od tada, zelene obveznice postaju sve pop-
ularniji oblik finansiranja. llustracije radi, u 2008. godini, ukupna emisija zelenih obveznica bila je
manja od milijardu dolara, da bi do kraja 2018. godine, skocila na 143 milijarde dolara. Ovaj trend
strucnjaci iz prakse nazivaju bumom zelenih obveznica koji e se verovatno nastaviti u narednim godi-
nama (Morgan Stanley, 2017). Takode, mnogi komentatori vide zelene obveznice kao alat za reSavan-
je klimatskih promena. Rast znacaja zelenih obveznica na globalnom finansijskom trzistu potvrduje i
kontinuirano povecanje vrednosti njihovih emisija, sto prikazuje Slika 2.

Slika 2: Vrednost emisija zelenih obveznica (u milijardama USD)
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IZVOR: Climate Bonds Initiative. (2024). Interactive data platform.
https://www.climatebonds.net/market/data/
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Ukupna emisija zelenih obveznica u svetu povecana je sa oko 80 milijardi USD u 2016. godini na
oko 670 milijardi USD u 2024. godini, $to predstavlja povecanje za oko 737%. Znacajan rast emisije
zelenih obveznica u periodu od 2016. do 2024. godine, moze se obrazloziti jacanjem regulatornog
okvira u oblasti odrzivih finansija, rastucom potraznjom investitora za ESG instrumentima, aktivnijim
ucescem drzava kroz izdavanje suverenih zelenih obveznica, povoljnijim uslovima finansiranja u peri-
odu niskih kamatnih stopa pre 2022. godine. Takode, povecana svest o klimatskim rizicima i potrebi
energetske tranzicije usmerila je kapital prema projektima obnovljivih izvora energije, energetske efi-
kasnosti i odrzive infrastrukture. Isto tako, standardizacija trziSta kroz razvoj medunarodnih principa i
taksonomija dodatno je povecala kredibilitet i transparentnost trzista sto je doprinelo ubrzanom rastu
ovog segmenta finansijskog trzista.

Grafikon 1: Emisija zelenih obveznica prema regionu u 2024. godini (u %)
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IZVOR: Climate Bonds Initiative (2024). Interactive data platform.
https://www.climatebonds.net/market/data/

Regionalno posmatrano, Evropa u 2024. godini ucestvuje sa 47,7% u ukupnoj globalnoj emisija zelenih
obveznica, dok Azija-Pacifik ucestvuje sa 23,8%, Severna Amerika sa 22,4%, Latinska Amerika sa 4,5%
i Afrika sa1,6%. Ovi podaci pokazuju da Evropa, Azija-Pacifik i Severna Amerika zajedno ucestvuju sa
93,9% ukupne globalne emisije zelenih obveznica, dok Latinska Amerika i Afrika imaju znatno manje
ucesce, sto ukazuje na potencijal za dalji razvoj trzista odrzivog finansiranja u tim regionima. Rast trzis-
ta zelenih obveznica nije ravnomerno rasporeden medu zemljama, vec je koncentrisan u odredenim
razvijenim ekonomijama koje imaju znacajnu ulogu u finansiranju projekata odrzivog razvoja. Radi
detaljnijeg sagledavanja geografske distribucije trzista zelenih obveznica, u Tabeli 1 prikazani su po-
daci o vrednostima emitovanih zelenih obveznica i njihovom procentualnom ucescu po odabranim
zemljama u prvom polugodistu 2024. godine.
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Tabela 1: Emisija zelenih obveznica po zemljama u prvom polugodistu 2024. godine

Naziv zemlje Zelene obveznice (umird USD) Procentualno ucesce
Japan 10,6 11,69%
Italija 121 13,35%
Francuska 1,6 12,80%
Australija 47 518%
Austrija 72 7,95%
Nemacka 14,0 15,45%
Kanada 2,9 3,20%
Rumunija 2,2 2,43%
Singapur 1,9 2,09%
Madarska 1,6 1,77%
Island 0,8 0,88%
Kina 0,8 0,88%
Indija 1,2 1,32%
Velika Britanija 10,1 11,15%
Holandija 2,3 2,54%
Spanija 2,1 2,32%
Belgija 1,7 1,87%
Novi Zeland 0,8 0,88%
Danska 0,6 0,66%
Irska 0,6 0,66%
Indonezija 0,5 0,60%
Svajcarska 0,2 0,22%
Peru 0,1 0,11%
Ukupno 90,6 100,00%

IZVOR: Climate Bonds Initiative. (2024). Interactive data platform.
https://www.climatebonds.net/market/data/
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Podaci prikazani u Tabeli 1 odnose se na odabrane zemlje emitente zelenih obveznica u prvom polu-
godistu 2024. godine, pri ¢emu kolona procentualno ucesce predstavlja uc¢esce pojedine zemlje u
ukupnoj vrednosti emisija prikazanih u tabeli (90,6 mird USD). Prikazani podaci u Tabeli T ukazuju na
znacajnu koncentraciju emisija zelenih obveznica u razvijenim ekonomijama tokom prvog polugodis-
ta 2024. godine. Najveci obim emisija zabelezen je u Nemackoj (14,0 mlrd USD), Italiji (12,1 mlrd USD)
i Francuskoj (11,6 mlrd USD) koje zajedno cine deo ukupne emisije zelenih obveznica. S druge strane,
najmanje emisije evidentirane su u Peruu, Svajcarskoj i Indoneziji. Ovi podaci potvrduju da je trziste
zelenih obveznica dominantno razvijeno u ekonomski snaznijim zemljama koje aktivno promovisu
odrzivo finansiranje i zelenu tranziciju.

Pored geografske distribucije emisija zelenih obveznica, znacajno je analizirati i sektorsku usmerenost
prikupljenih sredstava. Struktura emisije zelenih obveznica prema sektorima prikazana je na Grafikonu

2.

Grafikon 2: Sektorska raspodela globalne emisije zelenih obveznica u 2024. godini (u%)
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IZVOR: Climate Bonds Initiative. (2024). Interactive data platform.
https://www.climatebonds.net/market/data/

Sektorska raspodela emisije zelenih obveznica u 2024. godini, pokazuje dominantno ucesce en-
ergetskog sektora sa oko 49%, sto potvrduje kljucnu ulogu investicija u obnovljive izvore energije i
dekarbonizaciju. Takode, znacajan procenat ima i saobracaj od oko 22%, dok su sektori poput vodo-
privrede, upravljanja otpadom i upotreba zemljiSta umereno zastupljeni. Ovakva struktura ukazuje da
se kapital primarno usmerava ka sektorima sa najvecim potencijalom za smanjenje emisija i ubrzanje
klimatske tranzicije.

Metodologija i podaci

Model

Metod obicnih najmanjih kvadrata (eng. ordinary least squares - OLS) jedna je od najosnovnijih i naj-
Sire koris¢enih tehnika procene u statistici i ekonometriji. On pruza relativno jednostavan, ali mocan
metod za procenu odnosa medu promenljivim, minimiziranjem zbira kvadrata reziduala, tj. razlike
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izmedu posmatranih i predvidenih vrednosti zavisne promenljive (Nosheen i ostali, 2025). Klasican
model linearne regresije pod OLS metodom pretpostavlja linearnost parametara, slu¢ajno uzorkovan-
je, odsustvo savrsene multikolinearnosti, egzogenost regresora i homoskedasticnost (Hansen, 2022).
U cilju testiranja medusobnih odnosa izmedu trzista zelenih obveznica, trzista konvencionalnih mu-
nicipalnih obveznica i prinosa na desetogodisnje americke drzavne obveznice, u ovom istrazivanju
primenjen je model najmanjih kvadrata. Klein i Weill (2018) ukazuju da OLS regresija nije samo koris-
na metoda za opisivanje podataka, vec¢ i pruzanje prve pristrasne procene koeficijenata.

U empirijskoj analizi koriscene su dnevne vrednosti S&P Green Bond Indexa i S&P Municipal Bond
Indexa za period: 2016 - 2025., dok je prinos na desetogodisnje americke drzavne obveznice (U.S.
10 - Year Treasury Yield) koriscen kao zasebna objasnjavajuca varijabla. U istrazivanju nisu korisceni
dnevni prinosi navedenih indeksa, vec njihove dnevne vrednosti, sto predstavlja osnovu za procenu
modela i interpretaciju dobijenih rezultata. S&P Green Bond Index predstavlja reprezentativan po-
kazatelj Sirokog segmenta globalnog trzista zelenih obveznica i obuhvata drzavne, supranacionalne,
agencijske, korporativne, finansijske i municipalne zelene obveznice. Shodno tome, rezultati ovog
istrazivanja trebaju se tumaciti u kontekstu trzista zelenih obveznica obuhvacenih S&P Green Bond
Indexom, te se ne mogu tumaciti iskljucivo u kontekstu zelenih municipalnih obveznica. Pored regre-
sione analize primenom metode najmanjih kvadrata, u istrazivanju su primenjeni Augmented Dickey-
Fuller (ADF) test stacioniranosti i Engle - Granger test kointegracije. ADF test koriscen je za ispitivan-
je stacioniranosti i utvrdivanje reda integracije analiziranih vremenskih serija, dok je Engle-Granger
test primenjen radi ispitivanja postojanja dugorocne ravnotezne veze izmedu dnevnih vrednosti S&P
Green Bond Index-a, S&P Municipal Bond Index-a i prinosa na desetogodi$nje americke drzavne ob-
veznice. Primena Engle-Granger testa opravdana je u slucaju kada su analizirane varijable integrisane
istog reda, odnosno I(1). Svi statisticki testovi provedeni su na nivou znacajnosti od 5%.

Specifikacija modela definisana je na sledeci nacin:
GH, =@ + B MB, + B.U1.5. 10Y_¥, + &,

Grde je:

8, — dnevna vrednost S&F Green Bond Indexa;

MO, — dnevna vrednost 5&P Municipal Bond Tndexa;

510V _¥, — prinos na americku | f-godidnju driavon obvesmicu,
iy € iz — predstavljaju regresione koelcijenta:

& — sluGmna preshka.

Svi proracuni obicno koriste nivo znacajnosti od 5%. Stoga je test znacajnosti izvrSen za sve promen
ljive koris¢enjem t - testa na nivou znacajnosti od 95% (Chmelarova, 2007).

Podaci

U ovom istrazivanju koris¢eni su sekundarni podaci prikupljeni iz relevantnih finansijskih baza poda-
taka. Analiza se zasniva na dnevnim podacima za period od 29. januara 2016. godine do 31. decembra
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2025. godine, sto obuhvata ukupno 2.481 opservaciju. Kao zavisna varijabla koriscen je S&P Green
Bond Index (GB), koji prati performanse globalnog trzista zelenih obveznica ciji su prihodi namenjeni
finansiranju projekata sa pozitivnim ekoloskim efektima. Glavna nezavisna varijabla je S&P Municipal
Bond Index (MB), koji predstavlja referentni pokazatelj performansi americkog trzista municipalnih
obveznica. Ovaj indeks obuhvata Sirok spektar obveznica koje emituju savezne drzave, lokalne za-
jednice i njihove agencije. Pored toga u model je ukljucena i druga nezavisna varijabla U.S. 10 - Year
Treasury Yield (U.S.10Y), koja predstavlja prinos na desetogodisnje drzavne obveznice SAD-a i Cesto se
koristi kao referentna bezrizicna kamatna stopa na finansijskim trzistima. Podaci za S&P Green Bond i
S&P Municipal Bond Index preuzeti su iz baze podataka S&P Dow Jones Indices (2025), dok su podaci
o prinosu na desetogodisnje americke drzavne obveznice preuzeti iz Federal Reserve Economic Data
(FRED) baze podataka. Nakon uskladivanja datuma trgovanja formiran je jedinstveni skup podataka
koji je koriscen za provodenje ekonometrijske analize.

Empirijski nalazi
Deskriptivna statistika
U cilju sagledavanja osnovnih karakteristika analiziranih varijabli, u Tabeli 2 prikazani su rezultati

deskriptivne statistike prinosa S&P Green Bond Indexa, S&P Municipal Bond Indexa i prinos na amer-
icku desetogodisnju drzavnu obveznicu.

Tabela 2: Deskriptivna statistika prinosa S&P Green Bond Indexa, S&P Municipal Bond Indexa i prinosa
na americku desetogodisnju drzavnu obveznicu (U.S. 10-Year Treasury Yield) (%) za period: 29.01.2016.-

31.12.2025.
S&P Green Bond index S&P Municipal Bond Index uSs10Y_Y

Srednja vrednost 0,00981 0,00954 0,0738
Medijana 0,01573 0,01688 0,000
Standardna devijacija 0,21507 0,21989 2,9384
Max 1,112 3,3943 40,740
Min 1,5517 -2,5897 27027
Mera asimetrije -04674 -0,4804 1,4053
Spljostenost 77804 62,068 39,309
Verovatnoca 0,000 0,000 0,000

Broj opservacija 2481 2.481 2481

IZVOR: Proracun autora na osnovu podataka preuzetih sa:
https://www.spglobal.com/spdji/en/index-family/fixed-income/us-municipal /#overview
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Rezultati prikazani u Tabeli 2 pokazuju da S&P Green Bond Index i S&P Municipal Bond Index imaju
vrlo slicne prosecne vrednosti prinosa tokom posmatranog perioda. Nasuprot tome, prinos na amer-
icku desetogodisnju drzavnu obveznicu belezi nesto visu prosecnu vrednost i vecu volatilnost, sto
ukazuje na razlicitu dinamiku kretanja u odnosu na trziste zelenih i municipalnih obveznica. Ovakav
rezultat upucuje na postojanje klasicnog odnosa izmedu prinosa i rizika na finansijskim trzistima. Dru-
gim recima, vidi prinos na desetogodisnje americke drzavne obveznice predstavlja kompenzaciju in-
vestitorima za preuzimanje kamatnog i inflacionog rizika, koji su izrazeniji kod dugorocnih duznickih
instrumenata. Promene u monetarnoj politici, posebno kretanje referentnih kamatnih stopa i infla-
ciona ocekivanja, znacajno uticu na volatilnost prinosa ovih obveznica, Sto se odrazava kroz vecu
standardnu devijaciju. Ovakav rezultat potvrduje ulogu prinosa na desetogodisnje americke drzavne
obveznice kao referentne bezrizicne kamatne stope na globalnom finansijskom trzistu, cije promene
uticu na vrednovanje i atraktivnost razlicitih segmenata trzista obveznica.

Posmatrano sa druge strane, nizi prinosi i manja kolebljivost zelenih i municipalnih obveznica mogu se
objasniti karakteristikama ovih trzista. Municipalne obveznice uglavnom uzivaju poreske olaksice, dok
kod zelenih obveznica postoji stabilna i rastuca potraznja investitora motivisanih ESG principima, sto
doprinosi relativno stabilnijim kretanjima prinosa. Slicne prosecne vrednosti prinosa i relativno niska
volatilnost ukazuju na mogucnost postojanja dugorocne povezanosti izmedu trzista zelenih i munici-
palnih obveznica, sto ce biti dodatno ispitano primenom Engle-Granger testa kointegracije. Meszaros
i ostali (2023) su istrazili svojstva volatilnosti zelenih suverenih obveznica evropskih malih otvorenih
ekonomija za period izmedu 2016., i 2021. godine, sa akcentom razlika izmedu zelenih suverenih ob-
veznica i konvencionalnih suverenih obveznica tokom posmatranog perioda. Oni su posmatrali trzista
u dve zemlje clanice EU tj. Poljsku i Madarsku te uporedili sa zrelim trzistem Nemacke kao referent-
nom zelenom trzistu. Rezultati studije su pokazali da zelene suverene obveznice imaju vecu volatil-
nost od tradicionalnih Sto ukazuje na to da je trziste jo$ uvek sumnjicavo u ovom mladom stanju, te da
je ovaimovina vise reagovala na sokove. Medutim, ove razlike nisu bile toliko velike, sto dalje znaci da
dublje trziste zelenih obveznica moze imati slicne statisticke karakteristike kao tradicionalno trziste.
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Tabela 3: Proracun godisnjih prinosa S&P indeksa municipalnih obveznica, S&P indeksa zelenih obveznica i
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prinosa na desetogodisnje drzavne americke obveznice za period: 2016.- 2025. godine (u%)

S&P Municipal Bond

S&P U.S. Green Bond

Godina Index Index USI10Y_Y
2016. 0,55% -0,30% 1,82%
2017 4,82% 6,56% 2,33%
2018. 1,35% 0,26% 2,91%
2019. 6,89% 8,07% 214%
2020. 4,97% 4,77% 0,89%
2021. 1,71% 2,26% 1,45%
2022. -8,32% -11,92% 2,95%
2023. 5,64% 6,61% 3,96%
2024. 1,92% 1,41% 4,21%
2025. 4,13% 6,75% 4,29%
Prosek 2,37% 2,45%

IZVOR: Proracun autora

Iz prethodne tabele je evidentno da je indeks municipalnih obveznica imao najnizu stopu prinosa u
2022. godini (-8,32%), najvisu stopu prinosa u 2019. godini od oko 6,89% te prosec¢nu stopu od oko
2,37%. Za razliku od indeksa municipalnih obveznica, berzanski indeks konvencionalnih zelenih ob-
veznica je najnizu vrednost prinosa zabelezio u 2022. godini (-11,92%), najvecu vrednost prinosa je
ostvario u 2019. godini od oko 8,07%, te prosecnu vrednost od oko 2,45%. Najveca stopa prinosa na
desetogodisnje drzavne americke obveznice je ostvarena u 2025. godini oko 4,29%, najniza vrednost
je zabelezena u 2020. godini (0,89%) i prosecna vrednost od oko 2,69%.

Prinos na desetogodisnje drzavne americke obveznice reflektuje ocekivanja investitora u pogledu
buduce inflacije i kretanja referentnih kamatnih stopa. U periodima izrazene inflacije i restriktivne
monetarne politike, kao sto je bio slucaj u posmatranom periodu, dolazi do rasta prinosa na drzavne
obveznice, jer investitori zahtevaju viSu kompenzaciju za gubitke realne vrednosti novca. | pored toga
$to su u tabeli 3 prikazane neznatne razlike u prose¢nim prinosima izmedu S&P Municipal Bond Index
i S&P Green Bond Index, statisticki testovi brojnih autora nisu potvrdili postojanje znacajnog prinos-
nog popusta ili premije cena (engl. greenium ) za zelene obveznice. Jankovic¢ i ostali (2022) su otkrili
vrlo mali popust na prinos municipalnih zelenih obveznica i zakljucili su da je zelena premija fakticki
jednaka nuli. Kako nema znacajnih razlika u prinosima zelenih i konvencionalnih obveznica, investi-
tori mogu odluditi u koju obveznicu investirati na osnovu drugih faktora kao sto su eticki ili ekoloski
faktori, kao i rizik i likvidnost. Navedeni nalazi ukazuju da trzista zelenih i municipalnih obveznica po-
kazuju slicne karakteristike prinosa, sto opravdava dalje ispitivanje njihove medusobne povezanosti
primenom korelacione, regresione i kointegracione analize.
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Korelaciona analiza

U cilju preliminarnog ispitivanja medusobnih odnosa izmedu S&P Green Bond Index-a, S&P Munici-
pal Bond Index-a i prinosa na desetogodi$nje americke drzavne obveznice, primenjena je Pearsonova
korelaciona analiza. Korelaciona analiza omogucava identifikovanje smera i intenziteta linearne pov-
ezanosti izmedu posmatranih varijabli. Prema Cohen-u (1988) ukoliko se koeficijent korelacije krece
od 0,10 do 0,29 onda je re¢ o maloj korelaciji. Takode, ukoliko se koeficijent korelacije krece od 0,30
do 0,49 onda je prisutna srednja korelacija. I ukoliko koeficijent korelacije poprima vrednosti od 0,50
do 1,0 onda je evidentno da je korelacija velika.

Tabela 4: Korelaciona analiza (Pearson koeficijent korelacije) izmedu S&P indeksa zelenih obveznica, S&P
indeksa municipalnih obveznica i prinosa na desetogodisnje drzavne americke obveznice za period:

2016.- 2025.
Dollarselectindex Bond index . US1OV-Y

Pearson Correlation 1,000 0,906 -0,069

nguirresegeBc(:?: dléf' Sig. (2-tailed) - 0,000 0,001
N 2,481 2,481 2,481

o Pearson Correlation 0,906 1,000 0,203

S&P M“l:ﬁ’(a' Bond Sig. (2-tailed) 0,000 i 0,000
N 2,481 2,481 2,481

Pearson Correlation -0,069 0,203 1,000

USI0Y_Y Sig. (2-tailed) 0,001 0,000 1,000

N 2481 2.481 2.481

IZVOR: Proracun autora

Iz prethodne tabele je evidentno da Pearsonov koeficijent korelacije izmedu S&P Green Bond i S&P
Municipal Bond Index-a iznosi 0,906 sto ukazuje na veoma jaku pozitivnu povezanost dnevnih prom-
ena prinosa izmedu posmatranih indeksa, $to sugerise da se posmatrani indeksi u velikoj meri krecu u
istom smeru. Dobijeni rezultat ukazuje da promene prinosa na municipalne obveznice u velikoj meri
prate promene prinosa na zelene obveznice, $to potvrduje visok stepen integrisanosti posmatranih
trzista. Dakle, ovi rezultati upucuju na zakljucak da investitori koji razmatraju da ulazu u zelene munic-
ipalne obveznice mogu ocekivati slicne trendove kao i kod konvencionalnih municipalnih obveznica.
| pored toga Sto zelene obveznice imaju specificnu namenu za finansiranje ekoloskih projekata, nji-
hovo trziste je u velikoj meri integrisano sa tradicionalnim trzistem obveznica. Dobijeni rezultati su u
skladu sa nalazima Gorelicka i ostalih (2024), koji isticu da zelene municipalne obveznice dele bro-
jne karakteristike sa tradicionalnim municipalnim obveznicama, ukljucujuci slicne obrasce formiranja
prinosa i ponasanja investitora. Mnoge zelene obveznice izdaju iste institucije koje izdaju i klasicne
obveznice, gde ih investitori posmatraju kao deo Sireg trzista fiksnog prihoda.

'Predstavlja pojam u finansijama koji oznacava situaciju kada investitori prihvataju nizi prinos na zelene obveznice u
poredenju sa slicnim konvencionalnim obveznicama istog emitenta, rocnostii rizika.
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Inverzna veza izmedu kamatnih stopa i cena obveznica potvrdena je u literaturi, gde se istice da posto-
ji negativan odnos izmedu cene obveznice i kamatne stope (Litvinovs i Raiko, 2017). Dakle, rast kamat-
nih stopa povezan je sa padom cena obveznica sto objasnjava negativnu korelaciju izmedu prinosa
na drzavne obveznice i vrednosti prinosa indeksa zelenih i municipalnih obveznica (-0,069). lako je
negativnog predznaka, intenzitet ove korelacije je nizak, sto ukazuje da kretanje prinosa na desetogo-
disnje americke drzavne obveznice nije snazno linearno povezano sa promenama prinosa analiziranih
indeksa.

Svaka varijabla u modelu koja ima VIF vrednost vecu od 3 smatra se multikolinearnom, te je time od-
bacenaiz modela. U slu¢aju multikolinearnosti, koeficijenti varijabli postali su nestabilni, a standardne
greske precenjene. Tabela 5 prikazuje dobijene rezultate multikolinearne analize izmedu posmatranih
varijabli u modelu.

Tabela 5: Multikolinearna analiza putem faktora inflacije varijanse (VIF)

Varijable VIF 1/VIF

S&P Municipal Bond Index 1,04 0,959028
U.S10Y_Y 1,04 0,959028
Mean VIF 1,04

IZVOR: Proracun autora

Rezultati prikazani u Tabeli 5 pokazuju da su VIF vrednosti za sve nezavisne varijable znacajno ispod
granicne vrednosti od 3. Navedeni rezultati ukazuju na odsustvo problema multikolinearnosti, sto
potvrduje pouzdanost procenjenog regresionog modela i omogucava dalju interpretaciju dobijenih
koeficijenata.

Test stacioniranosti vremenskih serija (ADF test)

Rezultati Augmented Dickey-Fuller (ADF) testa prikazanog u tabeli 6 pokazuju da niti jedna od anali-
ziranih varijabli nije stacionirana u nivou, buduci da su p > 0,05.

Tabela 6: Rezultati Augmented Dickey - Fuller (ADF) testa stacioniranosti varijabli

ADF

ADF statistika

Varijable statistika p-vrednost (prva diferencija) p-vrednost  Zakljucak
S&P Green Bond Index 1,8016 0,983 -41,555 p<0,001 1(1)
S&P Municipal Bond Index 14161 0,961 -26,588 p<0,001 1(1)
U.S10Y_Y 0,4204 0,804 -49,649 0,001 (1)

IZVOR: Proracun autora
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Nakon primene prve diferencije, sve varijable postaju stacionirane, $to potvrduju ADF statistike i p
< 0,05. Na osnovu dobijenih rezultata moze se zakljuciti da su sve analizirane varijable integrisane
reda jedan, odnosno I(1). Buduci da su sve analizirane varijable integrisane reda jedan, odnosno (1),
ispunjen je osnovni preduslov za primenu Engle-Granger testa kointegracije i ispitivanja postojanja
dugorocne ravnoteze izmedu posmatranih varijabli.

Engle-Granger test kointegracije

S obzirom da su sve varijable integrisane istog reda, u narednom koraku izvr$en je Engle-Granger test
kointegracije kako bi se ispitalo postojanje dugorocne ravnotezne veze izmedu posmatranih varijabli.

Tabela 7: Rezultati Engle-Granger testa kointegracije

Reziduali ADF statistika p-vrednost Zakljucak

Varijable su

RESIDOL1 -5,1183 p<0,001 . .
kointegrisane

IZVOR: Proracun autora

Rezultati Engle-Granger testa prikazani u Tabeli 7 pokazuju da su reziduali procenjenog regresionog
modela stacionirani, sto potvrduje ADF statistika od -5,1183 i p < 0,05. Dobijeni rezultat ukazuje na
postojanje dugorocne ravnoteze izmedu analiziranih varijabli. Na osnovu dobijenih rezultata moze
se zakljuciti da izmedu analiziranih varijabli postoji dugorocna ravnotezna veza, odnosno da su S&P
Green Bond Index, S&P Municipal Bond Index i U.S. 10Y medusobno kointegrisani. Ovaj nalaz je u sk-
ladu sa istrazivanjem Rehmana i ostali (2024) koji su primenom Johansenovog testa kointegracije utvr-
dili postojanje dugoroc¢ne povezanosti izmedu trzista zelenih obveznica i medunarodnih finansijskih
trzista. Njihovi rezultati pokazali su postojanje dve kointegracione veze, sto potvrduje da se trzista
dugorocno krecu zajedno. Slican zakljucak proizilazi i iz rezultata Engle-Granger testa provedenog u
ovom istrazivanju, ¢ime je potvrdena prva istrazivacka hipoteza (H1).

Rezultati regresione analize (OLS)

Nakon provere pretpostavki modela, ukljucujuci odsustvo multikolinearnosti i postojanja kointegraci-
one veze izmedu analiziranih varijabli, u nastavku se prezentuju rezultati regresione analize zasnovane
na metodi najmanjih kvadrata. Tabela 8 ilustruje rezultate regresione analize zasnovane na modelu
najmanjih kvadrata izmedu nezavisnih varijabli i dnevne vrednosti berzanskog indeksa zelenih ob-
veznica S&P Green Bond U.S. Vrednost F - statistike kod metode najmanjih kvadrata iznosi 9.831,14
kao i p<5% $to ukazuje na to da je model statisticki visoko znacajan (tabela 8).
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Tabela 8: Koeficijenti nezavisnih promenljivih pri regresiji najmanjih kvadrata za period: 2016. - 2025.

Regresioni model

Zavisna varijabla - S&P Green Bond U.S. Metod najmanjih kvadrata (OLS)
Dollar Select Index
Nezavisne varijable Koef. Std. Greska Verovatnoca
C 5,6097 0,80989 p<0,001
S&P Municipal Bond Index 0,4446 0,00318 p<0,001
U.S10Y_Y -1,7534 0,04554 p<0,001
Koeficijent determinacije 0,88807 - -
Prilagodeni koeficijent determinacije 0,88798 - -
F-Statistic 9.831,14 - -
Prob (F-statistic) p<0,001 - -

IZVOR: Proracun autora

Primenom jednacine (1) na dobijene podatke po metodi najmanjih kvadrata u tabeli 8 dolazimo do
sledeceg prognoziranog modela:

GB; = 5,6097 + 0,4446 + MB — 1,7534 « U.5.10Y_Y

Prilagodeni koeficijent determinacije (Adjusted RA2) kod modela najmanjih kvadrata iznosi 0,88798
$to ukazuje da je priblizno 88,8% varijacija dnevne vrednosti S&P Green Bond Index-a objasnje-
no promenama dnevnih vrednosti S&P Municipal Bond Index-a i prinosa na americku 10 - godisn-
ju drzavnu obveznicu (U.S. 10Y_Y). Preostalih 11,2% varijacije moze se pripisati drugim faktorima koji
nisu uklju¢eni u model. Vrednost F statistike iznosi 9.831,14 uz verovatnocu p<0,001, sto potvrduje da
je regresioni model statisticki znacajan na nivou znacajnosti od 5%. Kod metode najmanjih kvadrata
vrednost koeficijenata MB i U.S.10Y_Y iznosi 0,4446 i - 1,7534 respektivno. Koeficijent uz varijablu MB
je pozitivan, Sto ukazuje da povecanje prinosa S&P Municipal Bond Index-a za jednu jedinicu poveza-
no je sa povecanjem vrednosti S&P Green Bond Index-a za oko 0,4446 jedinice, uz pretpostavku da
ostale varijable ostaju nepromenjene. S druge strane, koeficijent uz varijablu U.S. 10Y_Y je negativan,
$to ukazuje da povecanje prinosa na americku 10 - godisnju drzavnu obveznicu za jednu jedinicu
povezano je sa smanjenjem vrednosti S&P Green Bond Index-a za oko 1,7534 jedinice, uz nepromen-
jene ostale uslove. Na osnovu dobijenih rezultata moze se zakljuciti da postoji statisticki znacajna
pozitivha veza izmedu S&P Municipal Bond Index-a i S&P Green Bond Index-a, ¢ime je potvrdena
druga istrazivacka hipoteza (H2). Dobijeni nalazi su u skladu sa rezultatima Jankovi¢ i ostali (2022) koji
su takode utvrdili snaznu povezanost izmedu trzista zelenih i konvencionalnih municipalnih obvezni-
ca. Takode, Marszalem i Sekula (2024) utvrdili su statisticki znacajne razlike izmedu prinosa zelenih i
konvencionalnih municipalnih obveznica, ali su te razlike uglavnom bile male i promenljive tokom
vremena. Njihovi rezultati ukazuju da investitori zelene i konvencionalne obveznice cesto posmatraju
kao slicne finansijske instrumente, $to potvrduje visok stepen povezanosti izmedu ova dva segmenta
trzista. Ovakvi nalazi pruzaju teorijsku osnovu za ocekivanje pozitivne veze izmedu S&P Municipal
Bond Index -a i S&P Green Bond Index-a. Dobijeni rezultati dodatno potvrduju da se trziste zelenih
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obveznica ne razvija izolovano, vec u znacajnoj meri prati dinamiku tradicionalnog trzista obveznica.
Nadalje, rezultati pokazuju da prinos na americke 10 - godisnje drzavne obveznice (U.S.10Y_Y) ima
statisticki znacajan negativan uticaj na S&P Green Bond Index, cime je potvrdena treca istrazivacka hi-
poteza (H3). Ovaj nalaz je u skladu sa istrazivanjem Gozgora i Karakasa (2023), koji su utvrdili negativnu
povezanost izmedu prinosa americkih drzavnih obveznica i prinosa zelenih obveznica.

Slicne zakljucke iznosi i Tomczak (2024), koja navodi da su prinosi zelenih obveznica znacajno odrede-
ni kretanjem prinosa na konvencionalne drzavne obveznice, te opstim nivoom kamatnih stopa. Na-
vedeni rezultati potvrduju da promene na trzistu drzavnih obveznica predstavljaju vazan faktor koji
utice na performanse trzista zelenih obveznica. Naime, rast prinosa na americke drzavne obveznice
povecava atraktivnost ulaganja u sigurne drzavne hartije od vrednosti, zbog cega jedan deo inves-
titora preusmerava sredstva iz zelenih obveznica prema drzavnim obveznicama. Istovremeno, vise
kamatne stope povezane su sa visom diskontnom stopom koja se koristi pri vrednovanju obveznica,
kao i sa nizom trziSnom vrednoscu postojecih zelenih obveznica i njihovih indeksa. Provedena anal-
iza pokazuje da su trziste municipalnih obveznica i kretanje prinosa na americke drzavne obveznice
medu klju¢nim determinantama performansi trzista zelenih obveznica u posmatranom periodu. lako
analizirani period (2016-2025) obuhvata razlicite trzisne rezime, ukljuc¢ujuéi pandemiju COVID-19,
promene monetarne politike i ciklus rasta kamatnih stopa, cilj ovog istrazivanja bio je ispitivanje ukup-
nih odnosaizmedu analiziranih varijabli tokom celokupnog posmatranog perioda. Buduca istrazivanja
mogu ukljuciti analizu podperioda, primenu dummy varijabli za kljucne trzisSne dogadaje, kao i tes-
tove stabilnosti koeficijenata, cime bi se dodatno proverila robusnost dobijenih rezultata.

Zakljucak

Trziste zelenih obveznica poslednjih godina belezi znacajan rast, te predstavlja jedan od najvaznijih
segmenata odrzivih finansija. Povecana potreba za finansiranjem projekata iz oblasti zastite zivotne
sredine, obnovljivih izvora energije i energetske efikasnosti doprinela je vecem interesu investitora,
finansijskih institucija i kreatora ekonomskih politika za ovaj finansijski instrument. Istovremeno, raz-
voj trzista zelenih obveznica sve je viSe povezan sa kretanjima na tradicionalnim trziStima obveznica i
promenama u makroekonomskom okruzenju, posebno u pogledu kamatnih stopa. Cilj ovog rada bio
je ispitati povezanost izmedu S&P indeksa zelenih obveznica, S&P indeksa municipalnih obveznica i
prinosa na desetogodisnje drzavne obveznice Sjedinjenih Americkih Drzava u periodu od 2016. do
2025. godine. U svrhu realizacije postavljenog cilja primenjene su metode deskriptivne statistike, ko-
relacione analize, regresione analize primenom metode najmanjih kvadrata (OLS), Augmented Dick-
ey - Fuller (ADF) test stacionarnosti i Engle-Granger test kointegracije.

Rezultati deskriptivne analize ukazuju da su posmatrane varijable pokazivale razlicitu dinamiku prino-
sa tokom analiziranog perioda. Najnize stope prinosa i indeks municipalnih i indeks zelenih obvezni-
ca ostvarili su tokom 2022. godine, iako su i u pojedinim prethodnim godinama zabelezeni pozitivni
prinosi. Istovremeno je tokom 2022. godine evidentiran rast prinosa na americke desetogodiSnje
drzavne obveznice. Nakon 2022. godine nisu ostvarene negativne stope prinosa, vec je usledio opo-
ravak oba trzisna segmenta, sto ukazuje na njihovu medusobnu povezanost i osetljivost na promene
kamatnih stopa.
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Rezultati korelacione analize pokazali su postojanje veoma snazne pozitivne veze izmedu S&P indek-
sa zelenih obveznica i S&P indeksa municipalnih obveznica, gde koeficijent korelacije izmedu datih
indeksaiznosi 0,906. Dobijeni rezultati regresione analize potvrduju da indeks municipalnih obvezni-
caima pozitivan i statisticki znacajan uticaj na indeks zelenih obveznica, dok prinos na desetogodisnje
drzavne americke obveznice ostvaruje negativan i statisticki znacajan uticaj. Takode, visoka vrednost
koeficijenta determinacije (Rr2=0,888) ukazuje na znacajnu objasnjavajucu moc postavljenog mod-
ela. Dobijeni empirijski rezultati potvrduju da trziste municipalnih obveznica predstavlja znacajan fak-
tor u objasnjenju kretanja S&P Green Bond Indexa, dok prinos na desetogodisnje americke drzavne
obveznice ima statisticki znacajan negativan uticaj. Ovi nalazi su u skladu sa postavljenim ciljem is-
trazivanja i potvrduju postojanje znacajne povezanosti izmedu analiziranih trzisnih varijabli.

Rezultati ADF testa pokazali su da su sve analizirane varijable integrisane reda jedan, odnosno I(1).
Nakon primene Engle-Granger testa utvrdeno je postojanje dugorocne ravnotezne veze izmedu pos-
matranih varijabli. Na osnovu navedenog moze se zakljuciti da su trziSte zelenih obveznica, trziste
municipalnih obveznica i dugorocne kamatne stope medusobno povezani ne samo kratkorocno vec
i dugorocno.

Ovo istrazivanje ima odredena ogranicenja koja je potrebno uzeti u obzir prilikom interpretacije rezu-
ltata. Prvo, analiza je fokusirana iskljucivo na americko trziste zelenih i municipalnih obveznica, zbog
cega se dobijeni rezultati ne mogu u potpunosti generalizirati na druga finansijska trzista. Drugo, mod-
el ukljucuje ogranicen broj varijabli, odnosno S&P Green Bond Index, S&P Municipal Bond Index i
prinos na desetogodisnje drzavne obveznice SAD-a, dok drugi potencijalno znacajni faktori, poput
inflacije, referentnih kamatnih stopa, makroekonomskih pokazatelja i ESG faktora, nisu bili obuhvace-
ni analizom. Trece istrazivanje se zasniva na dnevnim podacima za period 2016.- 2025. godine, sto
moze ograniciti moguénost sagledavanja dugoro¢nih strukturnih promena na trzistu obveznica. Cet-
vrto, S&P Green Bond Index predstavlja reprezentativan pokazatelj Sirokog segmenta globalnog trzista
zelenih obveznica i obuhvata drzavne, supranacionalne, agencijske, korporativne, finansijske i munic-
ipalne zelene obveznice. Zbog toga se rezultati ovog istrazivanja odnose na trziste zelenih obveznica
obuhvacenih ovim indeksom, a ne iskljucivo na segment zelenih municipalnih obveznica. Buduca
istrazivanja mogu koristiti odgovarajuce indekse ili podatke na nivou pojedinacnih emisija zelenih
municipalnih obveznica radi detaljnije analize specificnosti ovog segmenta trzista.

Uprkos navedenim ogranicenjima, ovo istraZivanje pruza vredan doprinos razumevanju odnosa
izmedu trzista zelenih i municipalnih obveznica. Dobijeni rezultati ukazuju na postojanje znacajne
povezanosti izmedu analiziranih varijabli, pri cemu trZiste municipalnih obveznica i kretanje du-
gorocnih kamatnih stopa imaju vaznu ulogu u objasnjavanju kretanja na trzistu zelenih obveznica. Na-
vedeni nalazi mogu biti korisni investitorima, kreatorima ekonomskih politika, i drugim ucesnicima na
finansijskim trzistima prilikom donosenja investicionih odluka i procene rizika. Imajuci u vidu rastuci
znacaj odrzivih finansija, buduca istrazivanja trebala bi biti usmerena na identifikaciju dodatnih faktora
koji uticu na razvoj i dugorocnu stabilnost trzista zelenih obveznica.
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Abstract: Green bonds represent one of the most important instruments of sustainable finance and play an
increasingly significant role in mobilizing capital for environmental and climate-related projects. The aim of this study
is to examine the impact of the S&P Municipal Bond Index and the U.S. 10-Year Treasury Yield on the performance of
the S&P Green Bond Index over the period 2016-2025. The analysis is based on data for the S&P Green Bond Index;, the
S&P Municipal Bond Index, and the U.S. 10-Year Treasury Yield. The methodological framework includes descriptive
statistics, correlation analysis, ordinary least squares (OLS) regression, the Augmented Dickey-Fuller (ADF) unit
root test, and the Engle-Granger cointegration test. The empirical results indicate a statistically significant positive
relationship between the S&P Green Bond Index and the S&P Municipal Bond Index, while the U.S. 10-Year Treasury
Yield has a statistically significant negative effect on green bond performance. The Engle-Granger test confirms the
existence of a long-run equilibrium relationship (cointegration) among the analysed variables. The findings highlight
the importance of traditional bond markets and interest rate movements in explaining the performance of the green
bond market.

Keywords: Green bonds, municipal bonds, U.S. Treasury bonds, cointegration, OLS regression, sus-
tainable finance.

JEL classification: G12, G15, Q56.
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Introduction

Green bonds are a relatively recent innovation in sustainable finance. They are debt instruments
whose proceeds are earmarked for financing low-carbon and climate-friendly projects. Green
bonds may be issued by corporations, municipalities, governments, and supranational institutions.
Furthermore, municipal green bonds represent a new way of unlocking finance for sustainable and
urban infrastructure investments in the United States. In this paper, the term “municipal bonds”
refers to bonds issued by U.S. states, local government units, and their agencies. For the sake of
terminological consistency, this term is used throughout the paper. The issuance of green bonds
initially lagged due to perceptions of higher costs, lower returns, and greater risk (Chiang, 2017). In
essence, green bonds are comparable to conventional municipal bonds in terms of their structure,
risk, and return. Strong investor demand for green bonds may enable issuers to obtain financing at
lower costs of capital, as increased demand reduces investors’ required rate of return (Zerbib, 2019).

Green bonds are sometimes compared with climate bonds. Although these two types of bonds may
overlap in certain situations, green bonds represent a broader concept. Proceeds raised through
the issuance of climate bonds are primarily allocated to reducing carbon dioxide emissions and
mitigating the adverse effects of climate change, whereas green bonds may finance a wider range
of projects with positive environmental impacts. Therefore, green bonds are financial instruments
dedicated to sustainability, climate change mitigation, and environmentally oriented projects.
Since loans provided by financial institutions represent the primary source of financing in most
countries, bonds play an important role in financing and refinancing the lending activities of
financial institutions. In recent years, bond issuance by financial institutions has increased steadily.
The significant growth in green bond issuance in 2016 was largely driven by substantial issuances
from banks in China, where bank-issued green bonds accounted for approximately 76% of the total
value of Chinese green bond issuances in that year. According to OECD estimates, green bond
issuance by the financial sector has the potential to continue expanding significantly, exceeding
USD 1.7 trillion by 2035 (Jankovic, 2024).

The main areas targeted by green bond issuance include improving energy efficiency, reducing
existing pollution and preventing future pollution, sustainable forestry, agriculture and fisheries,
protecting terrestrial and aquatic ecosystems, environmentally friendly transport, wastewater
treatment, and sustainable water management, among others (Jankovi¢, 2024). Figure 1 illustrates
the key areas of green investment.
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Figure 1: Key Areas of Green Investment

Source: Jankovi, 1. (2024). Zelene obveznice, Belgrade University -
Faculty of Economics, Publishing Centre, p. 22.

The attractiveness of green bonds largely stems from their simplicity in terms of structure, key features,
and procedures that define this type of debt security, thereby ensuring a clear and transparent flow
of information to investors regarding the use of proceeds and the environmental characteristics of
financed projects. From a formal perspective, the issuance process of green bonds is very similar to
that of conventional bonds, as green bonds are subject to the same legal and regulatory requirements,
documentation standards, and financial reporting obligations. The main additional requirement
is that issuers are expected to comply with the Green Bond Framework, which provides additional
information and procedures designed to assure investors that the funds raised will be used for
environmentally sustainable purposes (Jankovi¢, 2024).

Although considerable attention has been devoted in the existing literature to the characteristics
and performance of green bonds, only a limited number of studies have examined the relationship
between the green bond market and the municipal bond market while simultaneously incorporating
interest rate changes as a macroeconomic factor. Studies using market indices as representative
indicators of the performance of these capital market segments are particularly scarce. The aim of this
study is to examine the relationship between the S&P Green Bond Index and the S&P Municipal Bond
Index and to analysed the impact of the U.S. 10-Year Treasury yield on movements in the value of the
green bond index. The study employs descriptive statistics, correlation analysis, OLS regression, and
the Engle-Granger cointegration test. In line with the stated research objective, the following research
questions are addressed:
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1. Does the S&P Municipal Bond Index have a statistically significant effect on the daily values of the
S&P Green Bond Index?

2. Does the U.S. 10-Year Treasury Yield have a statistically significant effect on the daily values of the
S&P Green Bond Index?

3. Is there a long-run equilibrium relationship (cointegration) between the analyzed variables?

To address the stated research questions, the empirical part of the study employs appropriate statistical
and econometric methods, including regression analysis, stationarity tests, and the Engle-Granger
cointegration test, in order to examine both the short-run and long-run relationships among the
analysed variables. The remainder of the paper is organized as follows. Following the introduction, the
second section provides a review of the relevant literature on green and municipal bonds. The third
section presents an analysis of global trends in the green bond market. The fourth section describes the
research methodology, the empirical model, and the data used in the analysis. The fifth section reports
the empirical findings obtained through descriptive statistics, correlation analysis, OLS regression, and
stationarity and cointegration tests. Finally, the paper concludes by summarizing the main findings and
discussing their implications for investors and policymakers.

Review of Relevant Literature

At the beginning of the last decade, the green bond market experienced strong growth driven by the
increasing need to finance sustainable development and energy transition. Municipal green bonds
are of particularimportance, as they enable local communities to finance environmentally sustainable
infrastructure projects. Green bonds are fixed-income financial instruments issued to raise capital for
environmentally friendly projects. Their primary purpose is to internalize environmental externalities
and promote investment in green projects that support sustainable development (Ehlers & Packer,
2017). Sovereign green bonds are a relatively new financial instrument designed to raise capital for
government infrastructure projects aligned with sustainable development objectives. These bonds
may also reduce the cost of capital for environmentally sustainable projects. However, issuing green
bonds is generally more expensive than issuing conventional bonds due to additional administrative,
legal, and marketing costs (Doronzo et al., 2021). Furthermore, evidence suggests that green bonds
are issued at lower yields than conventional bonds, a phenomenon known as the greenium (Liaw,
2020). Research on the greenium in the sovereign green bond market remains limited; however,
Grzegorczyk and Wolff (2022) documented the presence of a small negative greenium in the EU
sovereign bond market. A negative greenium indicates that investors are willing to accept lower yields
on sovereign green bonds compared with conventional bonds, reflecting their willingness to invest in
green and sustainable projects. One of the reasons for this is that green bonds provide investors with
the opportunity to invest in green and sustainable projects.

Larcker and Watts (2020) compared municipal green bonds with equivalent conventional municipal
bonds and found only a very small yield discount, with no evidence supporting a negative premium
on municipal green bonds. Accordingly, they concluded that the green premium was de facto zero.
Historically, green bonds were penalized in the municipal bond market, trading at lower prices and
higher yields than would be expected based on their credit profiles. In recent years, however, the
credit quality of municipal green bonds has improved, and the green premium has turned positive.
Consequently, green bonds have become an increasingly attractive investment for bridging the
financing gap associated with climate change mitigation and adaptation.
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Partridge and Medda (2020) analyzed the U.S. municipal green bond market and found preliminary
evidence of the existence of a greenium. Their findings indicate that investors were willing to accept
slightly lower yields on green municipal bonds compared with comparable conventional municipal
bonds. The authors concluded that these findings reflect the growing demand for sustainable
investments and indicate an increasingly strong relationship between the green bond market and the
municipal bond market.

Tang and Zhang (2020) examined the effects of green bond issuance on financial markets using a
sample of companies from 28 countries over the period 2007-2017. Their results showed that financial
markets respond positively to green bond issuance, while institutional ownership and stock liquidity
increase following issuance, confirming the growing importance of green financial instruments in
global capital markets. In addition, Asness (2000) analysed the relationship between stock and bond
returns and explained the equity risk premium.

Reboredo and Ugolini (2020) were among the first researchers to examine the relationship between
green bonds and financial markets. Using a Structural Vector Autoregression (SVAR) model, they found
that the green bond market is significantly linked to the Treasury bill and foreign exchange markets.
They also concluded that the relationship between green bonds and the stock and energy markets
is relatively weak. Hammoudeh et al. (2020) likewise employed a time-varying causality approach to
investigate the causal relationship between the green bond market and other financial indicators over
the period 2016-2020. Their findings indicate that the U.S. 10-Year Treasury Yield is the primary factor
determining green bond yields.

Pham and Nguyen (2021) also examined tail dependence between green bonds and the energy,
equity, and conventional bond markets using the cross-quantilogram approach over the period from
October 2014 to February 2021. The authors reported mixed evidence, as the spillover effects between
the financial market and the green bond market varied significantly across different quantiles.

Flammer (2021) analysed corporate green bonds and found that investors respond positively to their
issuance. Furthermore, the results indicate that, following bond issuance, issuers achieve better
environmental performance, reduce CO2 emissions, and attract long-term investors, confirming the
importance of green bonds as an instrument of sustainable finance.

Nguyen and Le (2025) examined the impact of green bond issuance on the transition toward
renewable energy sources across 192 countries over the period 2007-2021. Their findings indicate
that green bond issuance makes a significant contribution to financing renewable energy projects and
accelerating the energy transition.

Sojoudi et al. (2026) found evidence of a significant greenium in the U.S. municipal bond market, with
investors willing to accept lower yields on green bonds in support of environmentally sustainable
projects. The authors also emphasized that the magnitude of the greenium changes over time and
depends on the characteristics of the bonds themselves.

Furthermore, recent studies provide additional evidence of the existence of a greenium in the green
and municipal bond markets, further confirming the distinctive market valuation of green financial
instruments. Although previous studies have examined the relationship between green bonds and
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various segments of the financial market, their findings have not always been consistent and vary
depending on the market analysed, the observation period, and the methodology employed.
Moreover, earlier research has applied a variety of methodological approaches, including panel
data analysis, time-series models, and other econometric techniques, whereas this study employs
a combination of OLS regression, the Augmented Dickey-Fuller (ADF) unit root test, and the Engle-
Granger cointegration test. This methodological framework enables the examination of the short-run
effects of the S&P Municipal Bond Index and the U.S.10-Year Treasury Yield on the performance of the
S&P Green Bond Index, as well as the identification of a long-run equilibrium relationship among the
analysed variables. Based on the review of the relevant literature, the identified research gap, and the
defined research objective, the following research hypotheses are formulated:

H1: There is a long-run equilibrium relationship (cointegration) among the analysed variables.

H2: There is a statistically significant relationship between the S&P Municipal Bond Index and the S&P
Green Bond Index.

H3: The U.S.10-Year Treasury Yield has a statistically significant effect on the S&P Green Bond Index.

Global Trends in the Green Bond Market

The first green bond was issued by the European Investment Bank (EIB) in 2007 to finance renewable
energy and energy efficiency projects. Since then, green bonds have become an increasingly popular
financing instrument. For illustration, in 2008 the total volume of green bond issuance amounted to
less than USD 1 billion, but by the end of 2018 it had increased to USD 143 billion. Market practitioners
referto thistrend as the green bond boom, which is expected to continue in the coming years (Morgan
Stanley, 2017). Furthermore, many commentators regard green bonds as an important instrument for
addressing climate change. The growing importance of green bonds in global financial markets is
further evidenced by the continuous increase in their issuance volume, as illustrated in Figure 2.

Figure 2: Global Green Bond Issuance Volume (USD billions)
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Source: Climate Bonds Initiative. (2024). Interactive data platform.
https://www.climatebonds.net/market/data/
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Global green bond issuance increased from approximately USD 80 billion in 2016 to around USD
670 billion in 2024, representing an increase of approximately 737%. The substantial growth in green
bond issuance over the 2016-2024 period can be attributed to the strengthening of the regulatory
framework for sustainable finance, growing investor demand for ESG instruments, increased sovereign
participation through the issuance of sovereign green bonds, and more favourable financing
conditions during the period of low interest rates prior to 2022. Furthermore, heightened awareness
of climate risks and the need for energy transition have directed capital toward renewable energy
projects, energy efficiency, and sustainable infrastructure. In addition, the standardization of the
market through the development of international principles and taxonomies has further enhanced
the credibility and transparency of the market, thereby contributing to the accelerated growth of this
segment of the financial market.

Graph 1: Green Bond Issuance by Region in 2024 (in %)
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Source: Climate Bonds Initiative (2024). Interactive data platform.
https://www.climatebonds.net/market/data/

From a regional perspective, Europe accounts for 477% of total global green bond issuance in 2024,
followed by the Asia-Pacific region with 23,8%, North America with 22,4%, Latin America with 4,5%,
and Africa with 1,6%. These figures indicate that Europe, the Asia-Pacific region, and North America
together account for 93,9% of total global green bond issuance, whereas Latin America and Africa
have considerably smaller shares, suggesting substantial potential for the further development of
sustainable finance markets in these regions. The growth of the green bond market is not evenly
distributed across countries but is concentrated in certain developed economies that play a significant
role in financing sustainable development projects. To provide a more detailed overview of the
geographical distribution of the green bond market, Table 1 presents data on the value of green bond
issuance and their percentage shares across selected countries during the first half of 2024.
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Table 1: Green Bond Issuance by Country in the First Half of 2024

Green Bonds (USD billion) Percentage Share
Japan 10.6 11.69%
Italia 121 13.35%
France 1.6 12.80%
Australia 4.7 5.18%
Austria 72 7.95%
Germany 14.0 15.45%
Canada 2.9 3.20%
Romania 2.2 243%
Singapore 1.9 2.09%
Hungary 1.6 1.77%
Iceland 0.8 0.88%
China 0.8 0.88%
India 1.2 1.32%
United Kingdom 10.1 11.15%
Netherlands 2.3 2.54%
Spain 2.1 2.32%
Belgium 1.7 1.87%
New Zealand 0.8 0.88%
Denmark 0.6 0.66%
Ireland 0.6 0.66%
Indonesia 0.5 0.60%
Switzerland 0.2 0.22%
Peru 0.1 0.11%
Total 90.6 100.00%

Source: Climate Bonds Initiative. (2024). Interactive data platform.
https://www.climatebonds.net/market/data/
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The data presented in Table 1 refer to selected countries issuing green bonds during the first half of
2024. The percentage share column indicates each country’s contribution to the total value of green
bond issuance presented in the table (USD 90.6 billion). The data shown in Table 1 reveal a significant
concentration of green bond issuance in developed economies during the first half of 2024. The
largest issuance volumes were recorded in Germany (USD 14.0 billion), Italy (USD 12.1 billion),
and France (USD 11.6 billion), which together account for a substantial share of total green bond
issuance. In contrast, the lowest issuance volumes were recorded in Peru, Switzerland, and
Indonesia. These findings confirm that the green bond market is predominantly developed in
economically stronger countries that actively promote sustainable finance and the green
transition. In addition to the geographical distribution of green bond issuance, it is also important
to analyse the sectoral allocation of the funds raised. The sectoral structure of green bond issuance is
presented in Graph 2.

Graph 2: Sectoral Distribution of Global Green Bond Issuance in 2024 (in %)
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Source: Climate Bonds Initiative. (2024). Interactive data platform.
https://www.climatebonds.net/market/data/

The sectoral distribution of green bond issuance in 2024 indicates the dominant share of the energy
sector, accounting for approximately 49%, confirming the crucial role of investments in renewable
energy sources and decarbonization. In addition, the transport sector represents a significant share
of around 22%, while sectors such as water management, waste management, and land use are
moderately represented. This structure suggests that capital is primarily directed toward sectors with
the greatest potential to reduce emissions and accelerate the climate transition.

Methodology and Data
Model

The ordinary least squares (OLS) method is one of the most fundamental and widely used estimation
techniques in statistics and econometrics. It provides a relatively simple yet powerful approach for
estimating relationships between variables by minimizing the sum of squared residuals, i.e., the
differences between the observed and predicted values of the dependent variable (Nosheen et al.,
2025). The classical linear regression model estimated using the OLS method assumes parameter
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linearity, random sampling, the absence of perfect multicollinearity, exogeneity of the regressors, and
homoscedasticity (Hansen, 2022). To examine the relationships between the green bond market, the
conventional municipal bond market, and the yield on the 10-year U.S. Treasury bond, the OLS model
was applied in this study. Klein and Weill (2018) point out that OLS regression is not only a useful
method for describing data but also for providing the first unbiased estimates of the coefficients. In
the empirical analysis, daily values of the S&P Green Bond Index and the S&P Municipal Bond Index
for the period 2016-2025 were used, while the yield on the 10-year U.S. Treasury bond (U.S. 10-Year
Treasury Yield) was included as a separate explanatory variable. In this study, the daily values of the
selected indices, rather than their daily returns, were used, providing the basis for model estimation
and the interpretation of the obtained results. The S&P Green Bond Index is a representative indicator
of a broad segment of the global green bond market and includes sovereign, supranational, agency,
corporate, financial, and municipal green bonds. Accordingly, the findings of this study should be
interpreted within the context of the green bond market represented by the S&P Green Bond Index
and should not be interpreted exclusively in the context of municipal green bonds. In addition to the
ordinary least squares (OLS) regression analysis, the Augmented Dickey-Fuller (ADF) unit root testand
the Engle-Granger cointegration test were employed. The ADF test was used to examine stationarity
and determine the order of integration of the analyzed time series, whereas the Engle-Granger test
was applied to assess the existence of a long-run equilibrium relationship between the S&P Green
Bond Index, the S&P Municipal Bond Index, and the yield on the 10-year U.S. Treasury bond. The
application of the Engle-Granger test is appropriate when the analyzed variables are integrated of the
same order, i.e., I(1). All statistical tests were conducted at the 5% significance level.

The model specification is defined as follows:

GBt =a+ )glMBt + ﬁz U.S. 10Y_Y;5 + Et

Where:

GB; — daily value of the S&P Green Bond Index;

MB; — daily value of the S&P Municipal Bond Index;
U.5.10Y_Y; — yield on the 10-year U.S. Treasury bond;
B, i B, — regression coefficients

& — error term.

Statistical analyses are commonly conducted usinga 5% significance level. Accordingly, the significance
of all variables was assessed using the t-test at the 95% confidence level (Chmelarova, 2007).

Data

This study is based on secondary data collected from relevant financial databases. The analysis relies
on daily data covering the period from January 29, 2016, to December 31, 2025, comprising a total
of 2.481 observations. The dependent variable is the S&P Green Bond Index (GB), which tracks the
performance of the global green bond market, whose proceeds are allocated to financing projects
with positive environmental impacts. The mainindependentvariable is the S&P Municipal Bond Index

Bankarstvo, 2026, vol. 55, br. 2 85



Determinants of the S&P Green Bond Index: An Empirical Analysis of the Impact of the S&P
Prof. Almir Alihodzi¢ Municipal Bond Index and the U.S. 10 -Year Treasury Yield

(MB), which serves as a benchmark indicator of the performance of the U.S. municipal bond market.
Thisindex covers abroad range of bondsissued by U.S. states, local governments, and their agencies. In
addition, the model includes a second independent variable, the U.S.10-Year Treasury Yield (U.S.10Y),
representing the yield on the 10-year U.S. Treasury bond, which is widely used as a benchmark risk-
free interest rate in financial markets. Data for the S&P Green Bond Index and the S&P Municipal Bond
Index were obtained from the S&P Dow Jones Indices database (2025), while data on the 10-year U.S.
Treasury yield were obtained from the Federal Reserve Economic Data (FRED) database. After aligning
the trading dates, a unified dataset was constructed and used for the econometric analysis.

Empirical Findings
Descriptive Statistics
To provide an overview of the main characteristics of the analyzed variables, Table 2 presents the

results of the descriptive statistics for the S&P Green Bond Index, the S&P Municipal Bond Index, and
the yield on the 10-year U.S. Treasury bond.

Table 2: Descriptive Statistics of the S&P Green Bond Index, S&P Municipal Bond Index, and the U.S. 10-Year
Treasury Yield (%) for the period: January 29, 2016 - December 31, 2025

Description S&P Green Bond index S&P Municipal Bond Index USI0Y_ Y
Mean 0.00981 0.00954 0.0738
Median 0.01573 0.01688 0.000
Standard Deviation 0.21507 0.21989 2.9384
Maximum 11112 3.3943 40.740
Minimum -1.5517 -2.5897 -27.027
Skewness -0.4674 -0.4804 1.4053
Kurtosis 77804 62.068 39.309
Probability 0.000 0.000 0.000
Oi‘ég‘r\k/’:trig;s 2,481 2,481 2,481

Source: Calculations by author based on data obtained from:
https://www.spglobal.com/spdji/en/index-family/fixed-income/us-municipal /#overview
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The results presented in Table 2 indicate that the S&P Green Bond Index and the S&P Municipal Bond
Index recorded very similar average returns over the observed period. In contrast, the yield on the
U.S. 10-year Treasury bond exhibited a slightly higher average value and greater volatility, indicating
a different pattern of movement compared to the green and municipal bond markets. These findings
point to the existence of the classical risk-return relationship in financial markets. In other words,
the higher yield on U.S. 10-year Treasury bonds represents compensation to investors for assuming
interest rate and inflation risks, which are more pronounced in long-term debt instruments. Changes
in monetary policy, particularly movements in benchmark interest rates and inflation expectations,
significantly affect the yield volatility of these bonds, as reflected in their higher standard deviation.
These findings confirm the role of the yield on U.S. 10-year Treasury bonds as the benchmark risk-free
interest rate in global financial markets, whose fluctuations influence the valuation and attractiveness
of different segments of the bond market. On the other hand, the lower returns and lower volatility of
green and municipal bonds can be explained by the characteristics of these markets. Municipal bonds
generally benefit from tax advantages, while green bonds are supported by stable and growing demand
from investors motivated by ESG principles, contributing to relatively more stable yield movements.
The similar average returns and relatively low volatility also suggest the possibility of a long-term
relationship between the green and municipal bond markets, which will be further examined using
the Engle-Granger cointegration test. Meszaros et al. (2023) examined the volatility characteristics of
sovereign green bonds issued by small open European economies over the period from 2016 to 2021,
focusing on the differences between sovereign green bonds and conventional sovereign bonds. They
analyzed the markets of two EU member states, Poland and Hungary, and compared them with the
mature German green bond market used as a benchmark. The results showed that sovereign green
bonds exhibited higher volatility than traditional sovereign bonds, suggesting that this market remains
in an early stage of development and that these instruments are more sensitive to shocks. However,
these differences were not substantial, indicating that, as the green bond market matures, it may
eventually exhibit statistical characteristics similar to those of the conventional bond market.
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Table 3: Annual Returns of the S&P Municipal Bond Index, the S&P U.S. Green Bond Index, and the U.S.10 -
Year Treasury Bond Yield for the period: 2016 - 2025 (in%)

S&P Municipal Bond S&P U.S. Green Bond

Index Index SRR
2016 0.55% -0.30% 1.82%
2017 4.82% 6.56% 2.33%
2018 1.35% 0.26% 2.91%
2019 6.89% 8.07% 214%
2020 4.97% 4.77% 0.89%
2021 1.71% 2.26% 145%
2022 -8.32% -11.92% 2.95%
2023 5.64% 6.61% 3.96%
2024 1.92% 1.41% 4.21%
2025 413% 6.75% 4.29%
Average 2.37% 2.45% 2.69%

Source: Author’s calculations

Itis evident from the previous table that the Municipal Bond Index recorded its lowest annual return in
2022 (-8.32%), its highest annual return in 2019 (approximately 6.89%), and an average annual return of
approximately 2.37%. In contrast, the S&P U.S. Green Bond Index recorded its lowest annual return in
2022 (-11.92%), its highest annual return in 2019 (approximately 8.07%), and an average annual return
of approximately 2.45%. The yield on the U.S. 10-year Treasury bond reached its highest level in 2025
(approximately 4.29%), while the lowest yield was recorded in 2020 (0.89%), with an average value
of approximately 2.69%. The yield on the U.S. 10-year Treasury bond reflects investors” expectations
regarding future inflation and changes in benchmark interest rates. During periods of elevated inflation
and restrictive monetary policy, as was the case over the observed period, Treasury bond yields tend
to increase because investors demand higher compensation for the loss of the real value of money.
Although Table 3 shows only minor differences in the average returns of the S&P Municipal Bond
Index and the S&P U.S. Green Bond Index, empirical evidence reported by numerous authors has
not confirmed the existence of a significant yield discount or price premium (known as the greenium
) associated with green bonds. Jankovi¢ et al. (2022) identified only a very small yield discount for
municipal green bonds and concluded that the green premium was effectively equal to zero. Since
there are no significant differences in the returns of green and conventional bonds, investors may
base their investment decisions on other factors, such as ethical and environmental considerations,
as well as risk and liquidity. These findings suggest that the green and municipal bond markets exhibit
similar return characteristics, thereby justifying further investigation of their interrelationship through
correlation, regression, and cointegration analyses.
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Correlation Analysis

To preliminarily examine the relationships among the S&P Green Bond Index, the S&P Municipal Bond
Index, and the yield on the U.S. 10-year Treasury bond, Pearson correlation analysis was employed.
Correlation analysis enables the identification of the direction and strength of the linear relationship
between the observed variables. According to Cohen (1988), a correlation coefficient ranging from
0.10 to 0.29 indicates a weak correlation. Similarly, a correlation coefficient ranging from 0.30 to 0.49
indicates a moderate correlation, whereas a correlation coefficient ranging from 0.50 to 1.00 indicates
a strong correlation.

Table 4: Correlation Analysis (Pearson Correlation Coefficient) between the S&P Green Bond Index, the S&P
Municipal Bond Index, and the Yield on the U.S. 10-Year Treasury Bond for the period: 2016 - 2025

S&P GreenBond U.S.  S&P Municipal

Dollar Select Index Bond Index D 1€

Pearson Correlation 1.000 0.906 -0.069

S‘E‘)';gre;er;fgt’?: d‘éf‘ Sig. (2-tailed) - 0.000 0.001
N 2481 2.481 2481

o Pearson Correlation 0.906 1.000 0.203

S&P M”lz';g:(a' Bond Sig. (2-tailed) 0.000 i 0.000
N 2481 2.481 2481

Pearson Correlation -0.069 0.203 1.000

U.Ss10Y_Y Sig. (2-tailed) 0.001 0.000 1.000

N 2.481 2.481 2.481

Source: Author’s calculations

As shown in the previous table, the Pearson correlation coefficient between the S&P Green Bond Index
and the S&P Municipal Bond Index is 0.906, indicating a very strong positive relationship between the
daily return movements of the two indices. This suggests that the observed indices tend to move in the
same direction to a considerable extent. The results indicate that changes in municipal bond returns
largely follow changes in green bond returns, confirming a high degree of integration between the two
markets. Therefore, these findings suggest that investors considering investments in green municipal
bonds can expectreturn patterns similar to those observed in conventional municipal bonds. Although
green bonds are specifically intended to finance environmentally sustainable projects, their market
remains highly integrated with the traditional bond market. These findings are consistent with those
reported by Gorelick et al. (2024), who argue that green municipal bonds share many characteristics
with conventional municipal bonds, including similar return dynamics and investor behaviour. Many
green municipal bonds are issued by the same institutions that issue conventional bonds, leading
investors to view them as part of the broader fixed-income market. The inverse relationship between
interest rates and bond prices has been well documented in the literature, which emphasizes the

'In finance, the term greenium refers to a situation in which investors are willing to accept a lower yield on green
bonds compared with comparable conventional bonds issued by the same issuer and having similar maturity and risk
characteristics.
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existence of a negative relationship between bond prices and interest rates (Litvinovs & Raiko, 2017).
Accordingly, an increase in interest rates leads to a decline in bond prices, explaining the negative
correlation between the yield on the U.S. 10-year Treasury bond and the returns of the green and
municipal bond indices (-0.069). Although the correlation coefficient is negative, its magnitude is
relatively low, indicating that movements in the yield on the U.S.10-year Treasury bond are not strongly
linearly associated with changes in the returns of the analysed indices.

Each variable in the model with a VIF value greater than 3 is considered to exhibit multicollinearity
and is therefore excluded from the model. In the presence of multicollinearity, the estimated
coefficients become unstable and their standard errors are inflated. Table 5 presents the results of the
multicollinearity analysis for the variables included in the model.

Table 5: Multicollinearity Analysis Using the Variance Inflation Factor VIF)

Variables VIF 1/VIF

S&P Municipal Bond Index 1.04 0.959028
U.SI10Y_Y 1.04 0.959028
Mean VIF 1.04

Source: Author’s calculations

The results presented in Table 5 indicate that the VIF values for all independent variables are well
below the threshold value of 3. These findings suggest the absence of multicollinearity, confirming the
reliability of the estimated regression model and allowing for a reliable interpretation of the estimated
coefficients.

Stationarity Test of Time Series (ADF Test)

The results of the Augmented Dickey-Fuller (ADF) test presented in Table 6 indicate that none of the
analysed variables is stationary at the level, as all p>0.05.

Table 6: Results of the Augmented Dickey-Fuller (ADF) Test for Variable Stationarity

Variables ane p-vvalue Ao §tatistic Conclusion
Statistic (First Difference)
S&P Green Bond Index 1.8016 0.983 -41.555 p<0.001 I(1)
S&P Municipal Bond Index | 14161 0.961 -26.588 p<0.001 (1)
USI10Y_Y 04204 0.804 -49.649 0.001 I(1)

Source: Author’s calculations
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Following the first differencing, all variables become stationary, as confirmed by the ADF statistics and
p<0.005. Based on these results, it can be concluded that all analysed variables are integrated of order
one, i.e., I(1). Since all analysed variables are integrated of order one, I(1), the main prerequisite for
applying the Engle-Granger cointegration test and examining the existence of a long-run equilibrium
relationship among the observed variables is satisfied.

Engle-Granger Cointegration Test

Since allvariables are integrated of the same order, the Engle-Granger cointegration testwas conducted
in the next step to examine the existence of a long-run equilibrium relationship among the observed
variables.

Table 7: Results of the Engle-Granger Cointegration Test

Residuals ADF Statistic Conclusion

Variables are

RESIDOL1 51183 p<0.001 cointegrated

Source: Author’s calculations

The results of the Engle-Granger test presented in Table 7 indicate that the residuals of the estimated
regression model are stationary, as confirmed by the ADF statistic of -5.1183 and a p<0.05. These findings
indicate the existence of a long-run equilibrium relationship among the analysed variables. Based on
the obtained results, it can be concluded that the S&P Green Bond Index, the S&P Municipal Bond
Index, and the U.S.10-Year Treasury bond yield are cointegrated. These findings are consistent with the
study by Behlman et al. (2024), who, using the Johansen cointegration test, confirmed the existence
of a long-run relationship between the green bond market and international financial markets. Their
results revealed the presence of two cointegrating relationships, confirming that these markets move
together over the long run. A similar conclusion is reached based on the results of the Engle-Granger
test conducted in this study, thereby confirming the first research hypothesis (H1).

Results of the Regression Analysis (OLS)

After verifying the model assumptions, including the absence of multicollinearity and the existence of
a cointegration relationship between the analyzed variables, the results of the Ordinary Least Squares
(OLS) regression analysis are presented below. Table 8 presents the results of the OLS regression model
examining the relationship between the independent variables and the S&P Green Bond U.S. Dollar
Select Index. The F-statistic is statistically significant (Table 8), with p < 0.05, indicating that the overall
model is highly statistically significant.
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Table 8: Coefficients of the independent variables in the Ordinary Least Squares (OLS) regression for the
period 2016-2025

Regression Model

Dependentvariable -S&P Green Bond U.S. Ordinary Least Squares (OLS) Method
Dollar Select Index

Independent variables Koef. Std. Greska Verovatnoca
C 5.6097 0.80989 p<0.001
S&P Municipal Bond Index 0.4446 0.00318 p<0.001
U.S10Y_Y -1.7534 0.04554 p<0.001
Coefficient of Determination (R) 0.88807 - -

Adjusted Coefficient of Determination

(Adjusted R2) 0.88798 - .
F-Statistic 9,831.14 - -
Prob (F-statistic) p<0.001 : .

IZVOR: Proracun autora

By applying Equation (1) to the data obtained using the Ordinary Least Squares method presented in
Table 8, the following estimated model is derived:

GB; = 5,6097 + 0,4446 * MB — 1,7534 » U.S5.10Y_Y

The adjusted coefficient of determination (Adjusted R2) for the Ordinary Least Squares (OLS) model
is 0.88798, indicating that approximately 88.8% of the variation in the daily values of the S&P Green
Bond Index is explained by changes in the daily values of the S&P Municipal Bond Index and the yield
onthe U.S.10-year Treasury bond (U.S. 10Y_Y). The remaining 11.2% of the variation can be attributed to
other factors not included in the model. The F-statistic is 9,831.14, with a p<0.000. confirming that the
regression model is statistically significant at the 5% significance level. In the OLS model, the estimated
coefficients for the MB and U.S. 10Y_Y variables are 0.4446 and -1.7534, respectively. The positive
coefficient of the MB variable indicates that a one-unitincrease in the daily value of the S&P Municipal
Bond Index is associated with an increase of approximately 0.4446 units in the daily value of the S&P
Green Bond Index, holding all other variables constant. Conversely, the coefficient of the U.S. 10Y_Y
variable is negative, indicating that a one-unit increase in the yield on the U.S. 10-year Treasury bond
leads to a decrease of approximately 1.7534 units in the daily value of the S&P Green Bond Index,
ceteris paribus. Based on the obtained results, it can be concluded that there is a statistically significant
positive relationship between the S&P Municipal Bond Index and the S&P Green Bond Index, thereby
confirming the second research hypothesis (H2). These findings are consistent with the results of
Jankovic et al. (2022), who also identified a strong relationship between the green bond market and
the conventional municipal bond market. Furthermore, Marszatek and Sekuta (2024) found statistically
significant differences between the returns on green and conventional municipal bonds, however,
these differences were generally small and varied over time. Their findings suggest that investors often
perceive green and conventional bonds as similar financial instruments, confirming a high degree of
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interconnectedness between these two market segments. These findings provide a theoretical basis
for expecting a positive relationship between the S&P Municipal Bond Index and the S&P Green Bond
Index. The obtained results further confirm that the green bond market does not develop in isolation
but rather closely follows the dynamics of the conventional bond market. Furthermore, the results
indicate that the yield on the U.S. 10-year Treasury bond (U.S. T0Y_Y) has a statistically significant
negative effect on the daily value of the S&P Green Bond Index, thereby confirming the third research
hypothesis (H3).

This finding is consistent with the study by Gozgor and Karakas (2023), who identified a negative
relationship between U.S. Treasury bond yields and green bond returns. Similar conclusions were
reached by Tomczak (2024), who reported that green bond returns are significantly influenced by
the performance of conventional government bonds as well as by the overall level of interest rates.
These findings confirm that developments in the government bond market represent an important
factor affecting the performance of the green bond market. Specifically, an increase in U.S. Treasury
bond yields enhances the attractiveness of investing in safe government securities, leading some
investors to reallocate funds from green bonds to government bonds. At the same time, higher interest
rates increase the discount rate used in bond valuation, resulting in a decline in the market value of
outstanding green bonds and their corresponding indices. The conducted analysis indicates that the
municipal bond marketand movementsin U.S. Treasury bond yields were among the key determinants
of green bond market performance during the observed period. Although the analyzed period (2016-
2025) covers different market regimes, including the COVID-19 pandemic, changes in monetary
policy, and the interest rate tightening cycle, the primary objective of this study was to examine the
overall relationship between the analyzed variables throughout the entire observation period. Future
research may include sub-period analyses, the application of dummy variables for major market
events, and coefficient stability tests in order to further assess the robustness of the obtained results.

Conclusion

The green bond market has experienced significant growth in recent years and has become one of
the most important segments of sustainable finance. The increasing need to finance projects related
to environmental protection, renewable energy sources, and energy efficiency has contributed to
growing interest in this financial instrument among investors, financial institutions, and policymakers.
At the same time, the development of the green bond market has become increasingly associated
with developments in traditional bond markets and changes in the macroeconomic environment,
particularly with respectto interest rates. The aim of this study was to examine the relationship between
the S&P Green Bond Index, the S&P Municipal Bond Index, and the yield on the 10-year U.S. Treasury
bond over the period from 2016 to 2025. To achieve this objective, the study employed descriptive
statistics, correlation analysis, ordinary least squares (OLS) regression analysis, the Augmented Dickey-
Fuller (ADF) unit root test, and the Engle-Granger cointegration test.

The results of the descriptive analysis indicate that the observed variables exhibited different yield
dynamics over the analyzed period. The lowest yields were recorded for both the S&P Municipal
Bond Index and the S&P Green Bond Index in 2022, although positive yields had also been observed
in certain earlier years. At the same time, 2022 was characterized by a significant increase in the yield
on the 10-year U.S. Treasury bond. Following 2022, neither market segment recorded negative yields;
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instead, both experienced arecovery, indicating their close interrelationship and sensitivity to changes
in interest rates.

The results of the correlation analysis revealed a very strong positive relationship between the S&P
Green Bond Index and the S&P Municipal Bond Index, with a correlation coefficient of 0.906. The
regression analysis confirmed that the S&P Municipal Bond Index exerts a positive and statistically
significant effect on the S&P Green Bond Index, whereas the yield on the 10-year U.S. Treasury bond
has a negative and statistically significant effect. Furthermore, the high coefficient of determination (R2
= 0.888) indicates the substantial explanatory power of the estimated model. The empirical findings
confirmthatthe S&P Municipal Bond Index s a significant determinant of movements in the S&P Green
Bond Index, while the yield on the 10-year U.S. Treasury bond has a statistically significant negative
impact. These findings are consistent with the stated research objective and confirm the existence of
a significant relationship among the analyzed market variables.

The results of the ADF test indicated that all analyzed variables are integrated of order one, i.e., I(1). The
application of the Engle-Granger cointegration test confirmed the existence of a long-run equilibrium
relationship among the observed variables. Based on these findings, it can be concluded that the
green bond market, the municipal bond market, and long-term interest rates are interconnected not
only in the short run but also in the long run.

This study has several limitations that should be considered when interpreting the findings. First, the
analysis focuses exclusively on the U.S. green bond and municipal bond markets; therefore, the results
cannot be fully generalized to other financial markets. Second, the modelincludes alimited number of
variables, namely the S&P Green Bond Index, the S&P Municipal Bond Index, and the yield on the 10-
year U.S. Treasury bond, while other potentially important determinants, such as inflation, benchmark
interest rates, macroeconomic indicators, and ESG factors, were not incorporated into the analysis.
Third, the study is based on daily data covering the period from 2016 to 2025, which may limit the
ability to capture long-term structural changes in the bond market. Fourth, the S&P Green Bond Index
represents a broad segment of the global green bond market, encompassing sovereign, supranational,
agency, corporate, financial, and municipal green bonds.

Therefore, the findings of this study apply to the green bond market represented by this index
rather than exclusively to the segment of green municipal bonds. Future research may employ more
specialized indices or issue-level data on green municipal bonds to provide a more comprehensive
analysis of the specific characteristics of this market segment.

Despite these limitations, this study makes a valuable contribution to the understanding of the
relationship between the green bond and municipal bond markets. The findings indicate the existence
of significant relationships among the analyzed variables, with the municipal bond market and long-
term interest rates playing an important role in explaining developments in the green bond market.
These results may be useful for investors, policymakers, and other participants in financial markets
when making investment decisions and assessing risk. Given the growing importance of sustainable
finance, future research should focus on identifying additional factors that influence the development
and long-term stability of the green bond market.
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Rezime: Rad se bavi analizom dinamike i strukture medunarodne investicione pozicije Srbije. S obzirom na cinjenicu
da se tokom posmatranog perioda neto duznicka pozicije zemlje pogorsava, osnovni cilj istraZivanja je da se utvrdi koji
oblici finansijske aktive i pasive imaju presudnu ulogu u njenom formiranju. Posebna paznja usmerena je na strukturu
obaveza prema inostranstvu, buduci da najveci deo pasive i dalje proizilazi po osnovu direktnih investicija, pre svega
u formi vlasnickog kapitala i reinvestirane dobiti. Istovremeno, rezultati ukazuju na rast duznickih obaveza, narocito
kroz zaduzivanje drzave po osnovu emisije duznickih hartija od vrednosti i finansijskih kredita. U tom kontekstu, na-
glasava se znacaj usmeravanja duznickih izvora finansiranja ka produktivnim ulaganjima koja mogu povecati buduce
devizne prilive i kapacitet zemlje za servisiranje obaveza prema inostranstvu.

Klju€ne rec¢i: medunarodna investicija pozicija, strani kapital, direktne investicije.

JEL klasifikacija: F21, F34
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Uvod

Prilikom procene eksterne pozicije nacionalne ekonomije, pored analize platnogbilansaiindikatora
eksterne likvidnosti, solventnosti, odnosno izlozenosti finansijskom riziku, jedan od najznacajnijih
segmenata je i analiza medunarodne investicione pozicije (MIP). Najjednostavnije posmatrano, MIP
predstavlja razliku izmedu domace finansijske aktive u inostranstvu i strane finansijske pasive u zem-
lji (Stanisic, et.al, 2014). Pritom, bitno je napomenuti da se radi o pokazatelju stanja (stoka), buduci
da medunarodna investiciona pozicija prikazuje vrednosti finansijske aktive i pasive u odredenom
trenutku, najcesce na kraju godine (Dugali¢, et.al, 2023). Za razliku od platnog bilansa koji evidenti-
ra transakcije tokom odredenog perioda, MIP predstavlja presek akumuliranih potrazivanja i obave-
za prema inostranstvu. Zbog toga, njena promena nije uslovljena samo tekucim transakcijama vec i
promenama deviznog kursa, cena finansijske aktive, kamatnih stopa i drugim korekcijama vrednosti
(Todorovi¢ & Dordevic, 2024).

U zavisnosti od odnosa izmedu finansijske aktive i pasive odreduje se i neto pozicija zemlje pre-
ma inostranstvu. Ukoliko su obaveze rezidenata prema nerezidentima vece od potrazivanja prema
inostranstvu, zemlja ima negativhu neto MIP i posmatra se kao neto duznik prema ostatku sveta
(Kovacevic, 2020). Suprotno tome, ukoliko su potrazivanja rezidenata prema nerezidentima veca
od njihovih obaveza, neto MIP zemlje je pozitivha, odnosno ona ima status neto poverioca.
Zemlje u razvoju se, usled relativno skromne domace akumulacije, cesto oslanjanju na priliv stranog
kapitala kao vazan izvor finansiranja investicija. U tom smislu, njihova pozicija neto uvoznica kapi-
tala moze se posmatrati kao ocekivana posledica potrebe da se nedostatak domacih izvora finansir-
anja nadomesti eksternim sredstvima. Razvojna logika ovakvog modela zasniva se na pretpostavci
da priliv stranog kapitala moze finansirati produktivne investicije, podstaci ekonomski rast, prosiriti
izvozne kapacitete i povecati devizne prilive. Ukoliko se takvi efekti zaista ostvare, rast proizvodnje
i izvoza mogao bi doprineti jacanju domace akumulacije i postepenom smanjenju zavisnosti od
eksternog finansiranja. U krajnjoj instanci, navedeno bi trebalo da doprinese poboljsanju eksterne
pozicije ovih zemalja, jednim delom i kroz smanjenje njihove duznicke pozicije.

Imajuci u vidu poziciju Srbije kao neto uvoznice kapitala, predmet ovog istrazivanja je analiza njene
MIP sa ciljem da se identifikuju klju¢ne promene u njenoj strukturi, kao i implikacije na odrzivost
ukupne eksterne pozicije nacionalne ekonomije. Period posmatranja je od 2013. zaklju¢no sa 2025.
godinom, pri ¢emu je izbor analiziranog viemenskog okvira determinisan potrebom da se obuhvati
dovoljno dug interval za sagledavanje dugoroc¢nih promena u obimu i strukturi MIP. Izbor 2013.
godine kao pocetne omogucava da se analizom obuhvati period koji prethodi znacajnijim prome-
nama domaceg makroekonomskog ambijenta ukljucujudi fiskalnu konsolidaciju, rast priliva stranih
direktnih investicija i postepeno jacanje makroekonomske stabilnosti. Istovremeno, posmatrani
period obuhvata i godine izrazenih poremecaja u globalnom okruzenju poput pandemije virusa
Covid 19, energetske krize, geopolitickih tenzija i zaostravanje globalnih monetarnih uslova. Na taj
nacin moguce je sagledati ne samo dugorocne tendencije, vec i osetljivost MIP Srbije na promene
u domacem i medunarodnom ekonomskom okruzenju. Saglasno definisanom predmetu i cilju is-
trazivanja, u prvom delu dat je pregled literature u vezi sa MIP, u drugom delu posmatrana je dina-
mika MIP Srbije u apsolutnom i relativnom smislu uz kratak komparativni osvrt u odnosu na zemlje
Centralne, Istocne i Jugoistocne Evrope. Dinamika i struktura finansijske aktive i pasive predstavljene
su u trecem i Cetvrtom delu istrazivanja, dok su zaklju¢na razmatranja data u poslednjem delu rada.
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Pregled literature

Polozaj zemalja u razvoju u svetskoj privredi i medunarodnoj podeli rada izuzetno je delikatan. Nji-
hova akumulacija je znacajno manja od njihovih razvojnih i investicionih potreba, sto determinise
njihovu usmerenost ka eksternim izvorima finansiranja. Analogno tome, ove ekonomije se u proce-
su smanjivanja razvojnih dispariteta i konvergenciji ka razvijenim zemljama vise oslanjanju na tudu
nego na sopstvenu akumulaciju. Uvoz kapitala moze doprineti unapredenju ekonomskih perfor-
mansi nacionalnih ekonomija, podsticuci modernizaciju privrede, povecanje zaposlenosti, transfer
tehnologije, rast izvoza i bolju ukljucenost domacih preduzeca u globalne lance vrednosti. Ipak,
u praksi neretko se moze desiti da ostvareni ishodi budu nizi od zeljenih i potencijalno mogucih
(Malovi¢, 2019). Zbog toga je vazno na koji nacin se strani kapital koristi i kakve su makroekonomske
i institucionalne performanse okruzenja u kome se on plasira (Arsic, et.al, 2019; Arsov & Naumovs-
ki, 2024; Tmusi¢, 2025). Ovu konstataciju nesumnjivo potvrduju iskustva pojedinih tranzicionih
evropskih zemalja u kojima je strani kapital bio znatno delotvorniji u dinamiziranju ekonomskih
performansi i ostvarenju razvojnih ciljeva. Drugim recima, klju¢no pitanje nije samo da li je zem-
lja uspesna u privlacenju stranog kapitala, vec da li taj kapital doprinosi strukturnoj transformaciji
privrede, jacanju izvozne baze i rastu domace dodate vrednosti, ili prevashodno produbljuje njenu
,<zavisnost” od spoljnih izvora finansiranja.

Nezavisno da li se priliv stranog kapitala realizuje posredstvom razlicitih vidova investicija (stranih
direktnih, portfolio ili ostalih investicija), ili zaduzivanjem u inostranstvu, sustina je da se uvoz ka-
pitala iskoristi na produktivan nacin, u smislu doprinosa rastu izvoza i povecanju kapaciteta nacio-
nalne ekonomije da autonomno generise devizne prilive. U suprotnom, eksterna pozicija zemlje
moze biti ,ranjiva“ na smanjenje ili iznenadni prekid priliva kapitala, odnosno zemlja moze teze
dolaziti do novih sredstava zaduzivanjem na medunarodnom trzistu kapitala.

| u pogledu kapaciteta zaduzivanja, asimetrican je polozaj zemalja u razvoju u odnosu na razvijene
zemlje (Reinhart, et.al, 2003). Navedeno je razumljivo s obzirom da su ekonomski kapaciteti zemal-
ja urazvoju (poput bruto domaceg proizvodailiizvoza) po pravilu manji u odnosu na razvijene zem-
lje. Na taj nacin zemlje u razvoju mogu znatno brze preci granicu visoke zaduzenosti u poredenju
sa razvijenim zemljama. Pravi primer toga su Sjedinjene Americke Drzave (SAD), kao najveci svetski
neto duznik i zemlja sa najvecim deficitom tekuceg racuna (Jankovic, 2018; Aliber, 2020). Uprkos
negativnoj MIP i deficitima ogromnih razmera, polozaj SAD-a je znatno manje delikatan u poreden-
ju sa Srbijom ili ostalim zemljama Zapadnog Balkana, prvenstveno zahvaljujuci dolaru kao svetskoj
rezervnojvalutii dubiniilikvidnosti americkog finansijskog trzista (Kovacevi¢, 2011; Kovacevic, 2014).
Neto duznicka pozicija zemlje implicira da je obim stranog kapitala u zemlji visi u poredenju sa
nivoom domaceg kapitala u inostranstvu. Medutim, neto vrednost MIP ne pruza detaljnije infor-
macije izuzev podataka o finansijskom polozaju zemlje prema ostatku sveta. Stoga se vrednost MIP-a
iskazuje i u relativnom iskazu, najcesc¢e u odnosu na bruto domaci proizvod nacionalne ekonomi-
je. Navedeno je i razumljivo s obzirom da isti nivo neto finansijske pasive nema podjednak znacaj
za ekonomije razlicite velicine. Ipak, ni ovaj pokazatelj ne pruza dovoljno informacija kreatorima
ekonomske politike, poveriocima i ostalim zainteresovanim stranama koliko je eksterna pozicija
nacionalne ekonomije ugrozena usled negativnih vrednosti MIP. Saglasno navedenom, stepen ek-
sterne izlozenosti nacionalne ekonomije ne zavisi samo od toga da li je zemlja neto duznik i koliki
je odnos neto obaveza prema BDP-u, vec i od toga na kojim oblicima finansiranja je ta pozicija
zasnovana. Negativna neto MIP ima drugacije implikacije ukoliko je pasiva pretezno formirana kroz
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stabilnije oblike kapitala poput stranih direktnih investicija, nego u slucaju dominantne zastupljeno-
sti duznickog kapitala, portfolio obaveza odnosno ostalih instrumenata osetljivih na promene finan-
sijskih uslova (Catao & Milesi Ferretti, 2014). Zbog toga je za ocenu odrzivosti i izlozenosti eksterne
pozicije neophodno sagledati funkcionalnu, rocnu i sektorsku strukturu aktive i pasive MIP.

Identi¢no kao i kod deficita tekuceg racuna, tako i u pogledu neto MIP ne postoji opsteprihvacena
numericka granica na osnovu koje bi se mogla nedvosmisleno oceniti odrzivost eksterne pozicije
zemlje. Drugim rec¢ima, deficit tekuceg racuna ispod odredenog procenta BDP-a ne mora nuzno
biti odrziv kao sto ni negativna neto MIP iznad odredenog praga ne mora automatski znaciti da je
zemlja neposredno suocena sa nastankom spoljne krize. Analogno tome, ocena odrzivosti zavisi
od Sireg makroekonomskog konteksta, strukture finansiranja, dinamike rasta, izvoznih kapaciteta,
rocne i valutne strukture obaveza kao i sposobnosti zemlje da uredno servisira spoljne obaveze.
Stoga se u prilikom procene velicine neto duznicke pozicije zemlje koriste referentne vrednosti koje
imaju ulogu signalnih pokazatelja. Kada je rec o MIP-u jedna od najpoznatijih referentnih vrednosti
primenjuje se u okviru mehanizma Evropske unije za nadzor makroekonomskih neravnoteza, prema
kome neto duznicka pozicije zemlje ne bi trebalo da prevazilazi prag od 35% njenog BDP-a (Bobeva,
2013). Pritom, vise vrednosti od referentne ne ukazuju nuzno da je neto duznicka pozicija zemlje
neodrziva, vec da se zemlja potencijalno suocava sa ozbiljnijom neravnotezom. Zbog toga ovaj prag
ima signalnu funkciju, s obzirom da ukazuje na potrebu detaljnijeg sagledavanja strukture i dinamike
MIP-a, izvora finansiranja i rizika koji proizilaze iz ro¢ne, valutne i sektorske strukture obaveza. Uko-
liko se takvom analizom utvrdi postojanje izrazenih ili prekomernih makroekonomskih neravnoteza,
formulisu se preporuke za ekonomsku politiku, koje mogu podrazumevati i aktivaciju korektivnih
mehanizama usmerenih ka postepenom otklanjanju neravnoteze (Koll & Watt, 2022).

U ekonomskoj literaturi, MIP Srbije je retko izolovano posmatrana, vec je ona dopunski analizirana
u kontekstu ocene ukupne eksterne pozicije zemlje ili u kontekstu sa drugim makroekonomskim
varijablama (Zildzovi¢, 2015; Durkali¢ & Curci¢, 2019; Kovacevi¢, 2021). Detaljniju analizu MIP Sr-
bije sproveli su Bumbic¢ & Kovacevic (2021), koji su identifikovali pogorsanje neto MIP zemlje, ali i
istovremeno pozitivne (dominantnost SDI posredstvom vlasnickih ulaganja i reinvestirane dobiti) i
negativne aspekte promena u strukturi MIP (rast u¢esca duznickih instrumenata, finansijskih kredita
i rastuce zaduzenje drzave emisijom dugoroc¢nih HoV). Stanisic (2020) je u sklopu analize eksterne
ekonomske neravnoteze srpske privrede, sproveo komparativhu analizu MIP Srbije i bivsih tran-
zicionih zemalja, odnosno novih clanica Evropske unije. Rezultati njegovog istrazivanja potvrduju
znatno nepovoljniju duznicku poziciju Srbije, uz cinjenicu da se neto MIP Srbije pogorsava, dok su
ostale odabrane zemlje Centralne i Istocne Evrope (izuzev Slovacke) uspele da ostvare smanjenje
neto duznicke pozicije prema ostatku sveta. Saglasno navedenom u ovom radu nastoji se izvrsiti
dopuna postojecih istrazivanja kroz analizu aktuelnih kretanja MIP Srbije sa posebnim osvrtom na
period nakon izrazenih poremecaja i promena u medunarodnom finansijskom okruzeniju.
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Medunarodna investiciona pozicija Srbije

Reformski procesi pocetkom novog milenijuma stvorili su stimulativne uslove za rast priliva stra-
nog kapitala u srpskoj privredi. Otvaranje zemlje ka inostranstvu, normalizacija odnosa sa medun-
arodnim ekonomskim institucijama, liberalizacija trzista kao i proces privatizacije predstavljali su
inicijalni korak koji je rezultovao time da kolicina inostranog kapitala u zemlji bude znatno visa od
domacih potrazivanja ka inostranstvu. Istovremeno, to je pozicioniralo zemlju kao neto duznika
prema ostatku sveta. Sli¢ni trendovi nastavljeni su i u kasnijem periodu, s obzirom na to da je rast
obaveza prema inostranstvu bio izrazeniji u poredenju sa vrednoscu finansijske aktive zemlje. U
odnosu na kraj 2013. godine, vrednost finansijske pasive povecana je za 58,1 milijardu evra, odnosno
za priblizno 2,2 puta. Sa druge strane, u istom vremenskom periodu rast finansijske aktive iznosio
je 35,5 milijardi evra, Sto se odrazilo na pogorsanje neto MIP zemlje za 22,6 milijardi evra na kraju
2025. godine. Interesantno je primetiti da su u 2025. godini obaveze prema inostranstvu bilo gotovo
dvostruko vise u odnosu na potrazivanja, tako da su finansijska aktiva i neto MIP zemlje bile gotovo
izjednacene (Slika 1).

Slika1- Neto medunarodna investiciona pozicija Srbije (u milionima evra)
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Izvor: Narodna banka Srbije (2026)

Za razliku od apsolutnih vrednosti, posmatrano u odnosu na veli¢inu ekonomije moze se uociti
poboljsanje neto MIP Srbije. U poredenju sa 2015. i 2016. godinom kada je neto duznicka pozicija
iznosila preko 90% BDP-a srpske ekonomije, na kraju posmatranog perioda vrednost ovog pokaza-
telja iznosi 60% BDP-a, Sto predstavlja najnizi nivo u analiziranom vremenskom intervalu (Slika 2).
Imajuci u vidu ¢injenicu da se neto MIP Srbije u apsolutnom smislu kontinuirano pogorsava, ovak-
vo kretanje ukazuje da je rast nominalnog BDP-a bio izraZeniji od neto spoljnih obaveza zemlje,
prvenstveno nakon 2022. godine. Dakle unapredenje MIP u relativnom smislu posledica je prven-
stveno dinamike nominalnog BDP-a, a ne smanjenja neto duznicke pozicije u apsolutnom smislu.
S obzirom da rast nominalnog BDP-a moze biti delom rezultat inflacionih kretanja, a ne iskljucivo
rasta proizvodnje poboljsanje neto MIP Srbije u relativnom smislu treba sa rezervom tumaciti. Pored
toga, uprkos smanjenja u relativnom smislu u odnosu na prethodne godine, neto MIP Srbije je i
dalje visoka i nalazi se iznad referentnih vrednosti koje podrazumevaju primenu odredenih mera u
pravcu njene redukcije.
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Slika 2 - Neto duznicka pozicija Srbije kao % BDP-a
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Izvor: Kalkulacija autora na osnovu podataka Ministarstva finansija i NBS (2026)

Zakljucci o velicini neto duznicke pozicije Srbije prema inostranstvu mogu se potvrditi u odnosu na
ostale zemlje Centralne, Istocne i Jugoistocne Evrope (Slika 3). Kao $to se moze uociti, Srbija je na-
kon Crne Gore najveci neto duznik u posmatranom uzorku zemalja. U poredenju sa 2013. godinom,
sve zemlje izuzev Albanije i Moldavije su uspele da ostvare poboljsanje neto MIP na kraju posma-
tranog perioda, dok su Slovenija i Bugarska presle iz statusa neto duznika u polozaj neto poverioca
prema ostatku sveta. Istovremeno, zemlje poput Hrvatske i Madarske koje su imale izrazeniju neto
duznicku poziciju u odnosu na Srbiju u 2013. godini uspele su da ostvare daleko znacajnije pobol-
jsanje MIP na kraju posmatranog perioda.

Slika 3 - MIP kao % BDP-a zemalja Centralne, Istocne i Jugoisto¢ne Evrope!
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Izvor: Kalkulacija autora na osnovu podataka MMF-a i Svetske banke (2026)

Pogorsanju MIP u apsolutnom smislu u najvecoj meri doprineo je rast obaveza po osnovu direktnih
investicija. Tokom posmatranog perioda negativna neto pozicija direktnih investicija pogorsana je
za 35,9 milijardi evra, sa rekordnom vrednoscu u 2025. godini 56,6 milijardi evra (Slika 4). Istovreme-
no, pogorsanje neto pozicije zabelezeno je kod portfolio investicija (2,4 milijardi evra) odnosno os-
talih investicija (1,9 milijardi evra). Najskromnije pogorsanje neto pozicije belezi se kod finansijskih
derivata i opcija na akcija za zaposlene (270 miliona evra), koji su do 2022. godine imali pozitivnu
neto poziciju. Pogorsanje neto pozicije prikazanih stavki, delimi¢no je kompenzovano poboljsan-
jem neto pozicije deviznih rezervi za 17,8 milijardi evra tokom posmatranog perioda.

'Za Crnu Goru, inigialna godina posmatranja je 2016., a ne 2013. godina, s obzirom na nedostupnost podataka u
medunarodnoj statistici MIP.
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Slika 4 - Struktura medunarodne investicione pozicije Srbije (u milionima evra)
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Izvor: Narodna banka Srbije (2026)

Posmatrajuci medugodisnje promene MIP Srbije, moze se uociti da je tokom 2022. godine zabeleze-
no najizrazenije pogorsanje bududi da je u odnosu na 2021. godinu MIP pogorsana za 5 milijardi
evra (Slika 5). Pogorsanje MIP u ovom periodu u najvecoj meri doprinelo je pogorsanje pozicije os-
talih investicija (4 milijarde evra), odnosno direktnih investicija (3,8 milijardi evra). Jedino skromno
poboljsanje MIP, belezi se 2023. godine, kada je neto duznicka pozicija Srbije bila niza za 246 mil-
iona evra, prvenstveno zahvaljujuci izrazenijem poboljSanju pozicije deviznih rezervi u poredenju
sa ostalim pozicijama MIP. Kao Sto se moze uociti, direktne investicije su tokom posmatranog peri-
oda kontinuirano doprinosile pogorsanju neto duznicke pozicije Srbije, s obzirom na konstantan
rast neto finansijske pasive. Pozicija deviznih rezervi je pretezno imala pozitivan doprinos izuzev u
nekoliko inicijalnih godina posmatranog perioda kao i u 2025. godini, kada se belezi njihovo medu-
godisnje smanjenje.

Slika 5 - Doprinos komponenti saldu medunarodne investicione pozicije Srbije (u milionima evra)
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Izvor: Kalkulacija autora na bazi NBS (2026)

Kod porzicije portfolio investicija pozitivan doprinos evidentan je samo u periodu izmedu 2016. i
2018. godine, kao i na kraju posmatranog perioda s obzirom na smanjenje neto finansijske pasive
po ovom osnovu. Poboljsanje pozicije ostalih investicija zabelezeno u izmedu 2014. i 2017. godine
takode je imalo pozitivne efekte na redukciju neto duznicke pozicije, zemlje dok se od 2018. godine
belezi rast neto finansijskih obaveza po ovom osnovu. Kao sto se moze uociti, najmanji doprinos u
profilisanju dinamike MIP Srbije imala je pozicija finansijski derivati, s obzirom na znatno skromnije
vrednosti u poredenju sa ostalim komponentama MIP.
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Struktura finansijske aktive

U odnosu na pocetak posmatranog perioda finansijska aktive Srbije uvecana je za tri puta, odnosno
u apsolutnom iznosu za 35,5 milijardi evra. Nesto vise od polovine ovog povecanja rezultat je rasta
deviznih rezervi, koje su povecane za 17,8 milijardi evra (Slika 6). Rast aktive po osnovu ostalih inves-
ticija, takode je bio znacajan, ali neSto manjeg obima 11,3 milijarde evra, dok je u okviru direktnih i
portfolio investicija ostvareno skromnije povecanje (4,3 i 2,1 milijardu evra respektivno). Istovreme-
no, ostvaren je rast finansijske aktive i po osnovu finansijskih derivata u iznosu od 19 miliona evra.

Slika 6 - Doprinos komponenti rastu finansijske aktive u odnosu na pocetak posmatranog perioda (u
milionima evra)
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Izvor: Kalkulacija autora na osnovu NBS (2026)

Uprkos ostvarenom apsolutnom rastu, ucesce deviznih rezervi u strukturi finansijske aktive belezi
pad za 8,4 procentnih poena, pri ¢emu one i dalje ostaju najznacajnija komponenta finansijske ak-
tive zemlje sa uces¢em od 54,3% na kraju posmatranog perioda (Slika 7). Smanjenje ucesca deviznih
rezervi, prvenstveno je posledica rasta uc¢esca ostalih investicija (4,4 p.p.) odnosno portfolio inves-
ticija (3,7 p.p.). Sa druge strane, direktne investicije su zadrzale relativno stabilno ucesce kao sa
pocetka posmatranog perioda uz blagi rast (0,4 p.p.), dok je ucesce finansijskih derivata marginalno.

Slika 7 - Struktura finansijske aktive MIP Srbije (u %)
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Izvor: Kalkulacija autora na osnovu NBS (2026)
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Rast portfolio aktive evidentan je kako kod vlasnickih, tako i kod duznickih hartija od vrednosti, pri
cemu je povecanje izrazenije u segmentu duznickih instrumenata. Pored toga, vazno je ukazati da
rast portfolio aktive nije bio sektorski ravnomerno rasporeden, bududi da je u slucaju vlasnickih
hartija od vrednosti i jedinica investicionih fondova rast portfolio aktive prevashodno koncentrisan
u okviru ostalih sektora, odnosno nedepozitnih finansijskih institucija (Tabela 1). Sa druge strane,
najznacajniju ulogu u rastu portfolio aktive po osnovu duznickih hartija od vrednosti imale su de-
pozitne institucije.

Tabela1- Dekompozicija portfolio aktive (u milionima evra)

Godina Viasnicke HOV Vlasnifvzke HOY: Duznicke Duznicke HF)V:" Portf'olio
ostali sektori HOV  depozitne institucije aktiva
2013. 19,7 17,7 32,6 31,3 52,3
2014. 324 31,7 105,0 104,9 1374
2015. 277 24,7 171,7 169,6 199,4
2016. 53,8 24,2 251,8 2479 305,6
2017 821 31,1 155,2 149,2 2372
2018. 101,2 41,4 1474 142,7 248,6
2019. 154,2 575 135,8 1270 290,0
2020. 2225 86,3 215/1 208,2 4376
2021. 269,8 115,8 348,1 3377 618,0
2022. 151,6 1374 432,7 421,8 584,2
2023. 233,8 233,8 486,8 455,9 720,6
2024. 543,6 526,3 11971 969,8 1.740,7
2025. 759,3 680,6 1.383,4 1.121,2 2.142,6

Izvor: Narodna banka Srbije (2026)

Najizrazenije promene u strukturi finansijske aktive evidentne su kod pozicije ostalih investicija. Kao
$to se moze uociti struktura aktive u ovom segmentu je izuzetno koncentrisana u kategorijama gotov
novac i depoziti i trgovinski krediti i avansi na koje se odnosi preko 90% (a u vecem delu perioda i
preko 95%) ukupne aktive ostalih investicija (Slika 8). Uprkos rastu aktive gotovog novca i depozita
(priblizno 3,2 milijarde evra), rast aktive trgovinskih kredita i avansa u istom periodu bio je izrazeniji
(7,6 milijardi evra). Ovakve tendencije odrazile su se na promenu u strukturi aktive kroz pad ucesca
gotovog novca i depozita odnosno rasta ucesca trgovinskih kredita i avansa. Ucesce kategorije go-
tov novac i depoziti je gotovo prepolovljeno tokom posmatranog perioda, bududi da se na njih
odnosilo 45% aktive ostalih investicija u 2025. godini, $to predstavlja smanjenje za 42,7 procentnih
poena. Sa druge strane ucesce trgovinskih kredita i avansa tokom posmatranog perioda belezi rast
za 41,4 procentna poena, tako da oni postaju najznacajnija komponenta aktive ostalih investicija
sa ucescem od 51,3%. Sektorski posmatrano, u strukturi aktive po osnovu gotovog novca i depozita
dominiraju potrazivanja ostalih sektora i depozitnih institucija osim centralne banke, $to ukazuje da
se ova stavka pre svega odnosi na depozite i likvidna sredstva domacih preduzeca, stanovnistva i
banaka kod nerezidentnih finansijskih institucija.
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Trgovinski krediti i avansi u okviru MIP predstavljaju specifican oblik finansiranja spoljnotrgovinskih
transakcija, koji proizilazi iz viemenske neuskladenosti izmedu isporuke robe i usluga i njihovog
placanja. Za razliku od bankarskih kredita, ovaj oblik finansiranja nastaje direktno izmedu odnosa
kupca i prodavca, pri ¢emu se placanje realizuje naknadno najcesce u roku od 30, 60 i 90 dana na-
kon isporuke robe (Kovacevic, 2013). Rast aktive po ovom osnovu ukazuje da rezidenti imaju neto
potrazivanja prema inostranstvu u okviru spoljnotrgovinskih odnosa. Drugim rec¢ima, domaca pre-
duzeca u vecoj meri finansiraju strane partnere kroz odlozena odnosno avansna placanja, nego sto
se sama finansiraju od strane nerezidenata po istom osnovu. Istovremeno, kod vecine preostalih
komponenti ostalih investicija poput finansijskih kredita, programa osiguranja, penzija i standard-
izovanih garancijskih programa belezZi se rast finansijske aktive, pri ¢emu je on daleko skromniji u
poredenju sa ranije pomenutim komponentama.

Slika 8 - Struktura aktive ostalih investicija (u %)

100.0%

80.0%
60.0%
40.0%
20.0%

0.0%

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

= Gotov novac i depoziti ~ m Trgovinski krediti i avansi Ostalo
Izvor: Kalkulacija autora na osnovu NBS (2026)

Struktura deviznih rezervi Srbije u posmatranom periodu pokazuje da je njihovo jezgro i dalje bilo
koncentrisano u okviru ostale rezervne aktive, u kojoj dominiraju hartije od vrednosti kao i gotov
novac i depoziti (Slika 9). Ovakva struktura je ocekivana, imajucu u vidu da centralne banke najcesce
najveci deo rezervi drze u likvidnim i relativno sigurnim instrumentima, pre svega u vidu duznickih
hartija od vrednosti i depozitnim plasmanima kod inostranih finansijskih institucija. Istovremeno,
moguce je uociti postepeno smanjenje relativnog ucesca ostale rezervne aktive, sto nije posledica
njenog smanjenja u apsolutnom smislu, vec pre svega rasta ucesca monetarnog zlata u ukupnim
rezervama, $to ukazuje na izvesnu diversifikaciju rezervne aktive.

’Prema aktuelnoj metodologiji Medunarodnog monetarnog fonda kategoriju ostali sektor cine ostale finansijske
institucije izuzev depozitnih institucija i centralne banke, kao i nefinansijske institucije, domacinstva i neporfitne institucije
koje pruzaju usluge domacinstvima.
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Slika 9 - Struktura deviznih rezervi (u %)
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Izvor: Kalkulacija autora na osnovu NBS (2026)

Ovakva kretanja delimicno ilustruju postepenu promenu u strukturi rezervne aktive, pri cemu mon-
etarno zlato dobija sve znacajniju ulogu kao instrument diversifikacije. Za razliku od hartija od vred-
nosti i depozita, monetarno zlato ne predstavlja potrazivanje prema drugom institucionalnom sek-
toru, pa samim tim ne nosi kreditni rizik emitenta, odnosno depozitne institucije. Njegov rastuci
znacaj u rezervama, moze se tumaciti kao nastojanje da se u uslovima povecane globalne neiz-
vesnosti, promenljivih kamatnih stopa i izrazenijih geopolitickih rizika ojaca stabilnost i otpornost
rezervne aktive.

Pregled finansijske pasive

Srbija je od pocetka novog milenijuma znacajne napore ulagala u pravcu privlacenja stranog kapi-
tala. Pritom, paznja kreatora ekonomske politike dominantno je bila usmerena ka stranim direktnim
investicijama, s obzirom na brojne potencijalne prednosti koje zemlja uvoznica kapitala moze ima-
ti od ovog oblika priliva kapitala (Jovanovi¢-Gavrilovi¢, 2013; Dordevi¢, 2015). Ukupan neto priliv
stranih direktnih investicija u privredi Srbije tokom posmatranog perioda iznosio je 374 milijarde
evra. Medu klju¢nim investitorima u Srbiji izdvajaju se zemlje Evropske unije, koje su ujedno i njen
najznacajniji trgovinski partner (Glisi¢ & Mani¢, 2025; Kovacevic, 2025; Lojanica, 2026). Istovreme-
no, od pristupa Srbije inicijativi ,Pojas i put” Kina je postala sve znacajniji investitor u srpskoj privredi
(Stojanovic - Visi¢, et. al, 2023; lvanovi¢ & Zakic, 2023).

Rast priliva kapitala u srpskoj privredi posredstvom stranih direktnih investicija pozicionirao je ovaj
oblik kretanja kapitala kao najznacajniji segment finansijske pasive. Od 2015. godine na obaveze
po osnovu direktnih investicija odnosilo se vise od 50% vrednosti finansijske pasive, pri c¢emu je
njihovo ucesce u strukturi obaveza prema inostranstvu tokom posmatranog perioda povecano za
12 procentnih poena (Slika 10). Rast obaveza po osnovu direktnih investicija odrazio se na smanjen-
je ucesca portfolio investicija za 2,7 procentnih poena, odnosno ostalih investicija za 9,6 procent-
nih poena. Istovremeno, u strukturi finansijske pasive zabelezeno je relativno skromno povecanje
ucesca finansijskih derivata za 0,3 procentnih poena.

*Kategorija ostalo obuhvata: ostali vlasnicki kapital, kredite, programe osiquranja, penzija i standardizovanih
garancijskih programa kao i ostala potraZivanja.
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Slika 10 - Struktura finansijske pasive (u %)
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Izvor: Kalkulacija autora na bazi NBS (2026)

Posmatrajuci strukturu obaveza po osnovu direktnih investicija moze se uociti dominantno ucesce
vlasnickog kapitala u odnosu nareinvestiranu dobit i duznicke instrumente (Slika 11). Navedeno uka-
zuje da je prisustvo stranog kapitala u domacoj privredi pretezno ostvareno posredstvom vlasnickih
ulaganja, a u manjoj meri po osnovu kreditnih odnosa izmedu povezanih poslovnih subjekata.
Pritom, moze se primetiti da od druge polovine posmatranog perioda reinvestirana dobit i duznicki
instrumenti beleZe intenzivniji rast u¢es¢a, uz smanjenje obaveza po osnovu vlasnickog kapitala. Sa
aspekta stabilnosti eksterne pozicije, dominantno ucesce vlasnickog kapitala (ukljucujudi reinve-
stiranu dobit) je povoljnije, od dominacije duznickih instrumenata, buduci da vlasnicki kapital ne
podrazumeva fiksne rokove otplate i obavezu placanja kamate. Ipak, ovakva struktura istovremeno
stvara osnov za buduce odlive kapitala po osnovu isplate dividendi, tako da krajnji efekti ovih ulag-
anja zavise od toga u kojoj meri ona doprinose rastu proizvodnje, izvoza, zaposlenosti i domace
dodate vrednosti.

Slika 11 - Obaveze po osnovu direktnih investicija (u milionima evra)
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Uprkos smanjenju ucesca u strukturi obaveza prema inostranstvu, u apsolutnom smislu belezi se rast
obaveza po osnovu portfolio investicija za 4,5 milijardi evra. Navedeno je razumljivo s obzirom na
brzi rast obaveza po osnovu direktnih investicija u poredenju sa ostalim segmentima MIP. Kao $to
se moze uociti iz Tabele 2, rast portfolio obaveza prema inostranstvu dominantno proizilazi po osn-
ovu emisije duznickih hartija od vrednosti, buduci da je zaduZivanje po ovom osnovu povecano za
4,6 milijarde evra tokom posmatranog perioda. Istovremeno, obaveze po osnovu vlasnickih hartija
od vrednosti beleze smanjenje za 94 miliona evra. Sektorski posmatrano rast portfolio obaveza se
dominantno odnosi na zaduzivanje drzave na medunarodnom trzistu kapitala, uz nesto izrazeniju
ulogu nefinansijskih institucija i domacinstava tokom poslednje dve godine posmatranog perioda.
Sa aspekta eksterne solventnosti prihvatljivo je sto se radi o dugoro¢nom zaduzivanju, pri ¢emu bi
bilo pozeljno da su sredstva usmerena u produktivne svrhe u cilju njihovog lakseg servisiranja.

Tabela 2 - Portfolio pasiva (u milionima evra)

Portfolio pasiva - Portfolio pasiva - Dugorocno zaduZivanje
ukupno duznicke HoV drzave emisijom HoV

2013. 6.182 6.054 6.054
2014. 7052 6.940 6.940
2015. 7.346 7308 7308
2016. 6.759 6.731 6.731

2017 5421 5.393 5.393
2018. 4.749 4.729 4.729
2019. 5126 5.106 5101

2020. 6.955 6.932 6.927
2021. 8.796 8.763 8.763
2022. 8.789 8.764 8.757
2023. 9.849 9.818 9.806
2024. 11176 11146 10.253
2025. 10.684 10.651 9.738

Izvor: Narodna banka Srbije (2026)

Najznacajniji segment kod obaveza po osnovu ostalih investicija su krediti (Slika 12). Procentual-
no, oni predstavljaju preko 80% obaveza u okviru ovog segmenta MIP, sa prosecnim uces¢em na
nivou posmatranog perioda od 83%. Istovremeno, obaveze po osnovu trgovinskih kredita i avansa
su prosecno predstavljale 8% pasive ostalih investicija, dok je prosec¢no ucesce svih ostalih kompo-
nenti iznosilo 9%. Pritom, u okviru preostalih komponenti ostalih investicija, posebno se izdvajaju
obaveze po osnovu gotovog novca i depozita, Cije je prosecno ucesce u pasivi ostalih investicija
iznosilo 5,2%. Obaveze po ovom osnovu dominantno su koncentrisane kod depozitnih institucija
izuzev centralne banke.
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Slika 12 - Struktura pasive ostalih investicija (u %)
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Osvrtom na sektorsku strukturu kredita, najznacajniji zajmoprimac je drzava buduci da se na du-
gorocno zaduzivanje drzave odnosi vise od polovine uzetih kredita. Manje ucesce beleze ostali sek-
tor i depozitne institucije, pri cemu se njihovo ucesce smanjuje u odnosu na pocetak posmatranog
perioda, dok se ucesce drzave povecava (Slika 13). Kao i u slucaju portfolio investicija, u potpunosti
je re¢ o dugorocnom zaduzivanju drzave.

Slika 13 - Struktura kredita kod ostalih investicija (u %)

100t
it
%
0%
Gl1%
St
A0
0%
20%
Rl

s
2013 2014 2015 2016 2017 2018 2019 2020 2021 R0ZZ 2023 2024 2025

mientralna banka W Drrava W Depozitne institucije Ostali sektor

Izvor: Kalkulacija autora na bazi NBS (2026)

Sumirajuci pregled pasive MIP Srbije, svakako zabrinjava njen rast tokom posmatranog perioda, kao
i njen nivo na kraju posmatranog perioda u odnosu na potrazivanja prema inostranstvu. Povoljni-
jom okolnos¢u moze se smatrati Cinjenica da se najveci deo obaveza prema inostranstvu odnosi
na direktne investicije, pre svega u formi vlasnickog kapitala i reinvestirane dobiti, buduci da ove
komponente ne predstavljaju klasicne duznicke obaveze sa unapred definisanim rokovima otplate
i pripadajuc¢im kamatama. Ipak, to ne znaci da one ne generisu buduce odlive, s obzirom da rast
profitabilnosti stranih investicija moze povecati isplate po osnovu dividendi i reinvestirane dobiti.
Sa druge strane, izrazeniji razlog za oprez predstavlja rast spoljnog zaduzivanja drzave, kako po osn-
ovu emisije dugoroc¢nih duznickih hartija od vrednosti, tako i po osnovu finansijskih kredita. lako je
u oba slucaja re¢ o dugoroc¢nim izvorima finansiranja, ,cena” ovakvog zaduzivanja u uslovima visih

*Kategorija ostalo obuhvata: ostali viasnicki kapital, gotov novac i depozite, programe osiguranja, penzija i
standardizoanih garancijskih programa, ostala dugovanja i alokaciju SPV.
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kamatnih stopa na medunarodnom trzistu kapitala moze postati znacajno veci teret za javne finan-
sije i eksternu pozicije zemlje. Zbogtoga je od presudnog znacaja da se ovakav oblik zaduZivanja ne
koristi za finansiranje tekuce potrosnje, vec¢ da bude usmeren ka razvojnim i produktivnim ulaganji-
ma koja mogu povecati proizvodni potencijal, izvozne kapacitete i buduce devizne prilive.

Zakljucak

Analiza medunarodne investicione pozicije Srbije pokazuje da je zemlja tokom posmatranog perio-
da zadrzala negativnu neto eksternu poziciju, sto potvrduje njen status neto duznika prema ostatku
sveta. lako je u relativnom izrazu, doslo do izvesnog poboljsanja neto medunarodne investicione
pozicije, navedeno treba rezervisano tumaciti, buduci da je u apsolutnom smislu neto pozicija nas-
tavila da se pogorsava. To konkretno implicira da je relativno smanjenje neto duznicke pozicije zem-
lije u znacajnoj meri rezultat brzeg rasta nominalnog bruto domaceg proizvoda, u odnosu na rast
neto spoljnih obaveza, a ne sustinskog smanjenja zavisnosti zemlje od stranog kapitala.

Struktura finansijske pasive pokazuje da najveci deo obaveza Srbije prema inostranstvu proizilazi
iz direktnih investicija, pre svega u formi vlasnickog kapitala i reinvestirane dobiti, uz takode rast
duznickih instrumenata po osnovu direktnih investicija. Ovakva struktura je povoljnija u odnosu
na dominaciju duznickih obaveza, buduci da vlasnicki oblici finansiranja ne podrazumevaju una-
pred definisane rokove otplata i obaveze po osnovu placanja kamata. Medutim, njihova dominaci-
ja ne eliminise eksternu izlozenost, s obzirom da akumulirana strana ulaganja viemenom generisu
odlive po osnovu dohotka od investicija, prvenstveno kroz isplatu dividendi stranim investitorima
i reinvestiranu dobit. Zbog toga stabilniji karakter obaveza po osnovu direktnih investicija ne treba
izjednacavati sa odsustvom negativnih efekata po eksternu poziciju. S tim u vezi, jako je vazno u
buducem periodu uloziti dodatne napore ka kreiranju povoljnog investicionog ambijenta, koji bi
podstakao motivisanost stranih investitora da veci deo profita reinvestiraju u srpskoj privredi.

Poseban izvor opreza predstavlja rast duznickih oblika pasive, narocito zaduzivanja drzave po osn-
ovu dugoroc¢nih duznickih hartija od vrednosti i finansijskih kredita u okviru ostalih investicija. lako
dugorocni karakter ovog zaduzivanja ublazava neposredan rizik po eksternu poziciju zemlje, on ne
eliminiSe mogucnost da se u uslovima visih globalnih kamatnih stopa poveca teret ukupnog servi-
siranja duga. Zbog toga je od sustinskog znacaja da se pozajmljena sredstva usmeravaju ka produk-
tivnim i razvojnim ulaganjima.

Na strani aktive, rast deviznih rezervi predstavlja vazan stabilizacioni element eksterne pozicije Srbi-
je. Rezervna aktiva ostaje dominantna komponenta finansijske aktive, sto je oc¢ekivano za ekonomi-
ju sa ogranicenim domacim akumulacionim kapacitetom i visokim stepenom eksterne izlozenosti.
Istovremeno, postepeni rast ucesca monetarnog zlata ukazuje na diversifikaciju rezervne aktive i
nastojanje da se njihova struktura ucini otpornijom na rizike u globalnom okruzenju.

Posmatrano u celini, Srbija nije suocena iskljucivo sa problemom visokog nivoa neto finansijske pa-
sive, vec¢ prvenstveno sa pitanjem kvaliteta i razvojne upotrebe stranog kapitala. Sa jedne strane,
struktura pasive je u znacajnoj meri zasnovana na relativno stabilnijim oblicima kapitala, dok rast
deviznih rezervi predstavlja vazan zastitni amortizer u uslovima eksternih poremecaja. Sa druge
strane, nastavak pogorsanja neto pozicije u apsolutnom smislu i njen visok nivo u relativnom pogle-
du, uz povecanje duznickih izvora finansiranja ukazuju da eksterna ranjivost zemlje nije otklonjena.
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Stoga, jedan od kljucnih izazova za kreatore ekonomske politike u narednom periodu ne ogleda se
iskljucivo u obezbedivanju daljih priliva stranog kapitala, vec u tome da oni budu usmereni ka ak-
tivnostima koje povecavaju domacu dodatu vrednost, obezbeduju rast i jacanje izvoznog sektora i
produktivnosti. Jedino u takvim okolnostima, strani kapital moze doprineti postepenom smanjenju
neto duznicke i unapredenju eksterne pozicije zemlje u celini.

Buduca istrazivanja mogla bi biti usmerena na kvantitativno ispitivanje faktora koji determinisu dina-
miku medunarodne investicione pozicije Srbije. Primenom odgovarajucih ekonometrijskih metoda
bilo bi moguce potpunije sagledati relativni znacaj domacih i eksternih cinilaca, kao i utvrditi u kojoj
meri uocena kretanja odrazavaju specificnosti srpske privrede, a u kojoj predstavljaju deo Sirih re-
gionalnih i globalnih tendencija. Dodatno, buduca istrazivanja mogla bi da obuhvate stres-testove
i izradu alternativnih scenarija kretanja medunarodne investicione pozicije u uslovima promene
deviznog kursa, kamatnih stopa, priliva stranih direktnih investicija i dinamike privrednog rasta. Na
taj nacin bi se analiza prosirila sa sagledavanja ostvarenih promena na procenu buduce eksterne
odrzivosti i otpornosti domace privrede na medunarodne finansijske i geopoliticke poremecaje.

Zahvalnica

Ovo istrazivanje je finansijski podrzano od strane Ministarstva nauke, tehnoloskog razvoja i inovacija
Republike Srbije (Ugovor br. 451-03-33/2026-03/200099).

Literatura

1. Aliber, R. (2020). Why did the United States Evolve from the Largest International Creditor in
1980 to the Largest International Debtor in 19902 Atlantic Economic Journal, Vol, 48, 405-411.
https://doi.org/10.1007/s11293-020-09695-x

2. Arsi¢, M., Randelovic, S., Nojkovic¢, A. (2019). Uzroci i posledice niskih investicija u Srbiji. U:
Zec, M., Radoniji¢, O. (ur.) Ekonomska politika Srbije u 2019. godini. Nauc¢no drustvo ekonomista
Srbije, 43-60.

3. Arsov, S., Naumoski, A. (2024). Veza institucionalnog razvoja i preferencija stranih investitora
-sveobuhvatna GMM studija. Ekonomski horizonti, 26(3), 233-247.

4. Bobeva, D. (2013). The new EU Macroeconomic Imbalances Procedure and its Relevance for
the Candidate Countries. Journal of Central Banking Theory and Practice, 2(1), 69-88.

5. Bumbic, D., Kovacevi¢, M. (2022). Medunarodna investiciona pozicija Srbije u periodu 2013-
2020. Makroekonomske analize i trendovi, br. 325, 22-33.

6. Catao, L., Milesi - Ferretti, G.M. (2014). External liabilities and crises. Journal of International
Economics, 94(1), 18-32. https://doi.org/10.1016/j.jinteco.2014.05.003

7. Dugali¢, V., Kovacevi¢, R., Jankovi¢, N. (2023). Medunarodne finansije, Ekonomski fakultet
Kragujevac.

8. Durkali¢, D., Cur¢i¢, M. (2019). Medusobni uticaj potrazivanja bankarskog sektora i
medunarodne investicione pozicije Republike Srbije. Ekonomika, 65(1), 95-106. https://doi.
org/10.22004/AG.ECON.290231

Bankarstvo, 2026, vol. 55, br. 2 113



BoZidar Cakajac

Analiza medunarodne investicione pozicije Republike Srbije
u kontekstu eksterne odrzivosti

9. Dordevi¢, A. (2015). Transnacionalne kompanije i efekti njihovog poslovanja na privredu Srbi-
je. Bankarstvo, 44(1), 48-77. https://doi.org/10.5937/bankarstvo1501048D

10. Glisi¢, I., Manic, S. (2025). Strane direktne investicije i/ili institucije u funkciji rasta Zapadnog
Balkana: ocekuj (ne)ocekivano. Ekonomski horizonti, 27(3), 247-260. https://doi.org/10.5937/
ekonhor2503247G

11. lvanovi¢, V., Zaki¢, K. (2023). Investicije u okviru ,Pojasa i puta” u Srbiji: Da li je Kina novi
spasitel;j ili nova pretnja? Medunarodni problemi, 75(1), 65-92. https://doi.org/10.2298/MED-
JP2301065i

12. Jankovi¢, N. (2018). Perspektive medunarodnog monetarnog sistema. Ekonomski horizonti,
20(1), 75-89. https://doi.org/10.5937/ekonhor1801075)

13. Jovanovi¢ - Gavrilovi¢, P. (2013). Medunarodno poslovno finansiranje. Ekonomski fakultet
Beograd.

14. Koll, W., Watt, A. (2022). The Macroeconomic Imbalance Procedure at the Heart of EU Eco-
nomic Governance Reform. Economic Governance, 57(1), 56-62. https://doi.org/10.1007/
s10272-022-1028-7

15. Kovacevic, R. (2011). Reforma medunarodnog monetarnog sistema. Bankarstvo, 40(9-10), 26-
51.

16. Kovacevic, R. (2013). Uticaj trgovinskih i bankarskih kredita na svetski izvoz. Bankarstvo, 42(3),
12-35.

17. Kovacevi¢, R. (2014). Dolar kao svetska rezervna valuta - izazovi i perspective. Bankarstvo,
43(6), 16-43. https://doi.org/10.5937/bankarstvo1406016K

18. Kovacevic, R. (2020). Medunarodne finansije, Ekonomski fakultet Beograd.

19. Kovacevic, R. (2021). Adekvatnost deviznih rezervi Republike Srbije i faktori koji uticu na nji-
hovo formiranje. Ekonomski horizonti, 23(1), 33-53. https://doi.org/10.5937/ekonhor2101033K

20. Kovacevi¢, R. (2025). Izvozne performanse CEFTA zemalja - empirijska analiza pomocu
ARDL modela. Ekonomski horizonti, 27(2), 99-115. https://doi.org/10.5937/ekonhor2502099K

21. Lojanica, N. (2026). Uvodenije evra kao resenje problema dvovalutnog sistema u Srbiji - kval-
itativna i kvantitativna analiza. Bankarstvo, 55(1), 108-135. https://doi.org/10.5937/bankarst-
v02602108L

22. Malovi¢, M. (2019). Inferiornost i varljivi ishodi strategije privrednog razvoja oslonjene na
neselektivno privlacenje stranih direktnih ulaganja - neki novi argumenti. U: Jelisavac Trosi¢, S.
(ur.) Strane direktne investicije u Srbiji - novi pogledi, Institut za medunarodnu politiku i privre-
du, 155-169.

23. Medunarodni monetarni fond (2026). Statistika medunarodne investicione pozicjie, dostup-
no na: https://data.imf.org/en/Data-Explorer?datasetUrn=IMF.STA:1IP(13.0.0)

114

Bankarstvo, 2026, vol. 55, br. 2



Analiza medunarodne investicione pozicije Republike Srbije
u kontekstu eksterne odrZivosti Bozidar Cakajac

24. Ministarstvo finansija Republike Srbije (2026). Bilten javnih finansija, br. 259, dostupno na:
https://www.mfin.gov.rs/aktivnosti/bilten-javnih-finansija-za-mesec-mart-2026

25. Narodna banka Srbije (2026). Medunarodna investiciona pozicija, dostupno na: https://
www.nbs.rs/sr/drugi-nivo-navigacije/statistika/mip/

26. Reinhart, C., Rogoff, K., Savastano, M. (2003). Debt intolerance. NBER Working paper, No.
9908. http://www.nber.org/papers/w9908

27. Stanisic, N., Jankovi¢, N., Tubic, T. (2014). Stepen i dinamika medunarodne trgovinske i finan-
sijske integracije izabranih tranzicionih zemalja. U: Kovacevi¢, M., Greci¢, V. (ur.) Stanje i per-
spektive ekonomsko-finansijskih odnosa Srbije sa inostranstvom. Nau¢no drustvo ekonomisa
Srbije, 95-104.

28. Stanisic, N. (2020). Eksterna ekonomska neravnoteza Republike Srbije. U: Lekovic, V., Veseli-
novi¢, P. (ur.) Institucionalne promene kao determinanta privrednog razvoja Republike Srbije,
Ekonomski fakultet Kragujevac, 223-236.

29. Stojanovic - Visi¢, B., Jelisavac - Trosi¢, S., Simic¢, M. (2023). Razvoj inicijative ,Pojas i put” u
Srbiji. Ekonomika preduzeca, 71(3-4), 230-242. https://doi.org/10.5937/EKOPRE2303230S

30. Tmusi¢, M. (2025). Transakcioni troskovi kao determinanta privlacenja stranih direktnih in-
vesticija - empirijska analiza na primeru Srbije. U: Veselinovi¢. P., Lojanica, N. (ur). Instituciona-
Ine promene kao determinanta privrednog razvoja Republike Srbije. Ekonomski fakultet Kragu-
jevac, 161-184.

31. Todorovié, M., Dordevic, A. (2024). Platni bilans, Ekonomski fakultet Nis.

32. Zildzovi¢, E. (2015). The sustainability of Serbia’s external position: the impact of fiscal adjust-
ment and external shocks. Economic Annals, 60(204), 31-60.

33. World bank (2026). World Development Indicators, dostupno na: https://databank.world-
bank.org/source/world-development-indicators#

Bankarstvo, 2026, vol. 55, br. 2 115



Analysis of the International Investment Position of the Republic of Serbia in the

Scientific review article Context of External Sustainability

ANALYSIS OF THE INTERNATIONAL
INVESTMENT POSITION OF

THE REPUBLIC OF SERBIA IN

THE CONTEXT OF EXTERNAL
SUSTAINABILITY

Bozidar Cakajac, research associate, Faculty of Economics, Kragujevac
Email: bozidar.cakajac@kg.ac.rs
ORCID: 0000-0002-8764-6407

Date of receival: 26.06.2026.
Date of acceptance: 01.09.2026.

O
53]
N
o
(o}
o
(o)
o

()

>
2

[

—

S
—=

c

©
o)
-~
~
™
o
I
=)
-
o
a

Abstract: This paper analyses the dynamics and structure of Serbia’s international investment position. Given that the
country’s net debtor position deteriorated during the observed period, the main objective of the research is to identify
which forms of financial assets and liabilities played a decisive role in its formation. Particular attention is devoted to
the structure of liabilities to non-residents, since the largest part of total liabilities still arises from foreign direct invest-
ment, primarily in the form of equity capital and reinvested earnings. At the same time, the results indicate an increase
in debt-creating liabilities, particularly through government borrowing based on the issuance of debt securities and
financial loans. In this context, the paper emphasizes the importance of directing debt-based sources of financing to-
ward productive investments that can increase future foreign exchange inflows and strengthen the country’s capacity
to service its external obligations.
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Introduction

When assessing the external position of a national economy, in addition to the analysis of the balance
of payments and indicators of external liquidity, solvency and exposure to financial risk, one of the
mostimportant segments is the analysis of the international investment position (IIP). In the simplest
terms, the 1IP represents the difference between domestic financial assets held abroad and foreign
financial liabilities in the domestic economy (Stanisic et al., 2014). It is important to note that this is
a stock indicator, since the international investment position shows the value of financial assets and
liabilities at a given pointin time, most often at the end of the year (Dugali¢ et al., 2023). Unlike the
balance of payments, which records transactions over a certain period, the IIP represents a cross-
section of accumulated claims on and liabilities to non-residents. Therefore, changes in the IIP are
not determined solely by current transactions, but also by changes in the exchange rate, prices of
financial assets, interest rates and other valuation adjustments (Todorovi¢ & Dordevi¢, 2024).
Depending on the relationship between financial assets and liabilities, a country’s net external
position is determined. If residents’ liabilities to non-residents exceed their claims on non-residents,
the country has a negative net IIP and is considered a net debtor vis-a-vis the rest of the world
(Kovacevi¢, 2020). Conversely, if residents’ claims on non-residents exceed their liabilities, the
country’s net lIP is positive, meaning that it has the status of a net creditor.

Due to relatively modest domestic accumulation, developing countries often rely on foreign capital
inflows as an important source of investment financing. In this sense, their position as netimporters
of capital may be viewed as an expected consequence of the need to compensate for the shortage
of domestic sources of financing through external funds. The developmental logic of such a model
rests on the assumption that foreign capital inflows can finance productive investment, stimulate
economic growth, expand export capacities and increase foreign exchange inflows. If such effects
are actually achieved, the growth of production and exports could contribute to the strengthening of
domestic accumulation and the gradual reduction of dependence on external financing. Ultimately,
this should contribute to an improvement in the external position of these countries, partly through
areduction in their net debtor position.

Given Serbia’s position as a net capital-importing economy, this paper analyses its IIP with the aim
of identifying the principal changes in its size and structure and assessing their implications for the
sustainability of the country’s overall external position. The analysis covers the period from 2013
through 2025, providing a sufficiently long time horizon to capture longer-term developments in
Serbia’s IIP. The choice of 2013 as the starting year makes it possible to examine the period preceding
significant changes in the domestic macroeconomic environment and to trace subsequent
developments, including fiscal consolidation, increased foreign direct investment inflows, and
the gradual strengthening of macroeconomic stability. At the same time, the selected period
encompasses major disruptions in the global environment, including the COVID-19 pandemic, the
energy crisis, geopolitical tensions, and the tightening of global monetary conditions. It therefore
enables an assessment not only of long-term trends but also of the sensitivity of Serbia’s IIP to
changes in the domestic and international economic environment. Accordingly, the first section
reviews the relevant literature on the IIP, while the second examines the evolution of Serbia’s IIP
in both absolute and relative terms and provides a brief comparison with the countries of Central,
Eastern, and Southeastern Europe. The third and fourth sections analyse the dynamics and structure
of external financial assets and liabilities, respectively, while the final section presents the main
conclusions.
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Literature Review

The position of developing countries in the world economy and in the international division of
labour is highly delicate. Their domestic accumulation is significantly lower than their development
and investment needs, which determines their orientation towards external sources of financing.
Accordingly, in the process of reducing development disparities and converging towards developed
countries, these economies rely more heavily on foreign than on domestic accumulation. Capital
imports can contribute to the improvement of the economic performance of national economies
by encouraging economic modernisation, employment growth, technology transfer, export growth
and the stronger integration of domestic enterprises into global value chains. However, in practice,
the outcomes achieved may often be below those desired and potentially attainable (Malovic,
2019). For this reason, it is important how foreign capital is used and what macroeconomic and
institutional conditions prevail in the environment in which it is invested (Arsi¢ et al., 2019; Arsov
& Naumovski, 2024; Tmusic, 2025). This observation is undoubtedly confirmed by the experience
of some European transition countries, where foreign capital was considerably more effective in
stimulating economic performance and achieving development objectives. In other words, the key
question is not only whether a country is successful in attracting foreign capital, but also whether
that capital contributes to the structural transformation of the economy, the strengthening of the
export base and the growth of domestic value added, or whether it primarily deepens the country’s
“dependence” on external sources of financing.

Regardless of whether foreign capital inflows are realised through different forms of investment,
such as foreign direct investment, portfolio investment or other investment, or through external
borrowing, the essence is that capital imports should be used productively, in terms of contributing
to export growth and increasing the capacity of the national economy to autonomously generate
foreign exchange inflows. Otherwise, the country’s external position may become “vulnerable” to
a reduction or sudden stop in capital inflows, while access to new borrowing on the international
capital market may become more difficult.

Developing countries also occupy an asymmetric position in relation to developed countries with
regard to borrowing capacity (Reinhart et al., 2003). This is understandable, given that the economic
capacities of developing countries, such as gross domestic product or exports, are generally smaller
than those of developed countries. As a result, developing countries may cross the threshold of
high indebtedness much faster than developed economies. A clear example is the United States
of America (USA), the world’s largest net debtor and the country with the largest current account
deficit (Jankovic¢, 2018; Aliber, 2020). Despite its negative 1P and deficits of enormous proportions,
the position of the USA is considerably less delicate than that of Serbia or other Western Balkan
countries, primarily owingto the role of the dollar as the world’s reserve currency and the depth and
liquidity of the US financial market (Kovacevic, 2011; Kovacevic, 2014).

A country’s net debtor position implies thatthe volume of foreign capital in the country is higher than
the level of domestic capital invested abroad. However, the net value of the IIP does not provide
more detailed information beyond indicating the country’s financial position vis-a-vis the rest of
the world. Therefore, the value of the IIP is also expressed in relative terms, most often in relation
to the gross domestic product of the national economy. This is understandable, since the same
level of net financial liabilities does not have the same significance for economies of different sizes.
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Nevertheless, this indicator also does not provide sufficient information to economic policy makers,
creditors and other interested parties regarding the extent to which the external position of the
national economy is threatened by negative IIP values. Accordingly, the degree of external exposure
of the national economy does not depend solely on whether the country is a net debtor and on
the ratio of net liabilities to GDP, but also on the forms of financing on which that position is based.
A negative net IIP has different implications if liabilities are predominantly formed through more
stable forms of capital, such as foreign direct investment, than if debt capital, portfolio liabilities or
other instruments sensitive to changes in financial conditions are dominant (Catao & Milesi-Ferretti,
2014). For this reason, assessing the sustainability and exposure of the external position requires an
examination of the functional, maturity and sectoral structure of IIP assets and liabilities.

As in the case of the current account deficit, there is no generally accepted numerical threshold
for the net IIP on the basis of which the sustainability of a country’s external position could be
unequivocally assessed. In other words, a current account deficit below a certain percentage of
GDP is not necessarily sustainable, just as a negative net IIP above a certain threshold does not
automatically mean that the country is immediately facing the emergence of an external crisis.
Accordingly, the assessment of sustainability depends on the broader macroeconomic context,
the structure of financing, growth dynamics, export capacities, the maturity and currency structure
of liabilities, as well as the country’s ability to service its external obligations regularly. Therefore,
when assessing the size of a country’s net debtor position, reference values are used as signalling
indicators. In the case of the IIP, one of the best-known reference values is applied within the
European Union’s mechanism for monitoring macroeconomic imbalances, according to which a
country’s net debtor position should not exceed the threshold of 35% of its GDP (Bobeva, 2013).
However, values above the reference threshold do not necessarily indicate that the country’s net
debtor position is unsustainable, but rather that the country may potentially be facing a more serious
imbalance. For this reason, this threshold has a signalling function, as it points to the need for a more
detailed examination of the structure and dynamics of the IIP, the sources of financing and the risks
arising from the maturity, currency and sectoral structure of liabilities. If such an analysis identifies
pronounced or excessive macroeconomic imbalances, economic policy recommendations are
formulated, which may also include the activation of corrective mechanisms aimed at the gradual
elimination of the imbalance (Koll & Watt, 2022).

In the economic literature, Serbia’s IIP has rarely been analysed in isolation; rather, it has usually
been examined additionally in the context of assessing the country’s overall external position or in
relation to other macroeconomic variables (Zildzovi¢, 2015; Durkali¢ & Curci¢, 2019; Kovacevic,
2021). A more detailed analysis of Serbia’s 1IlP was conducted by Bumbic and Kovacevic (2021), who
identified a deterioration in the country’s net lIP, but also pointed to both positive aspects, such as
the dominance of FDI through equity investment and reinvested earnings, and negative aspects of
changes in the IIP structure, including the rising share of debt instruments and financial loans, as
well as the growing indebtedness of the government through the issuance of long-term securities.
As part of his analysis of the external economic imbalance of the Serbian economy, Stanisi¢ (2020)
conducted a comparative analysis of Serbia’s IIP and that of former transition countries, namely the
new member states of the European Union. The results of his research confirm Serbia’s considerably
less favourable debtor position, along with the fact that Serbia’s net IIP has deteriorated, while the
other selected countries of Central and Eastern Europe, with the exception of Slovakia, managed
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to reduce their net debtor position vis-a-vis the rest of the world. In line with the above, this paper
seeks to complement the existing research by analysing recent developments in Serbia’s IIP, with
particular attention to the period following pronounced disruptions and changes in the international
financial environment.

The International Investment Position of Serbia

Reform processes at the beginning of the new millennium created favourable conditions for the
increase in foreign capital inflows into the Serbian economy. The country’s opening towards the
rest of the world, the normalisation of relations with international economic institutions, market
liberalisation and the privatisation process represented the initial steps that resulted in the amount of
foreign capital in the country becoming significantly higher than domestic claims on non-residents.
At the same time, this positioned the country as a net debtor vis-a-vis the rest of the world. Similar
trends continued in the subsequent period, as the growth of liabilities to non-residents was more
pronounced than the increase in the country’s financial assets. Compared with the end of 2013,
the value of financial liabilities increased by 58.1 billion euros, or approximately 2.2 times. On the
other hand, over the same period, financial assets increased by 35.5 billion euros, which led to a
deterioration of the country’s net [IP by 22.6 billion euros by the end of 2025. It is interesting to note
thatin 2025 liabilities to non-residents were almost twice as high as claims on non-residents, so that
the country’s financial assets and net IIP were almost equal in absolute terms (Figure 1).

Figure 1- Serbia’s Net International Investment Position (mIn eur)
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In contrast to absolute values, when observed in relation to the size of the economy, an improvement
in Serbia’s net IIP can be observed. Compared with 2015 and 2016, when the net debtor position
exceeded 90% of Serbia’s GDP, at the end of the observed period the value of this indicator stood
at 60% of GDP, representing the lowest level in the analysed time interval (Figure 2). Bearing in mind
that Serbia’s net IIP has continuously deteriorated in absolute terms, such developments indicate
that nominal GDP growth was more pronounced than the increase in the country’s net external
liabilities, particularly after 2022. Therefore, the improvement in the IIP in relative terms is primarily
the result of nominal GDP dynamics, rather than a reduction in the net debtor position in absolute
terms. Since nominal GDP growth may partly reflect inflationary developments, and not exclusively
anincrease in production, the improvementin Serbia’s net 1P in relative terms should be interpreted
with caution. In addition, despite its relative decline compared with previous years, Serbia’s net IIP
remains elevated and above the reference values that imply the need for certain measures aimed at
its reduction.
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Figure 2 - Serbia’s Net Debtor Position as a Percentage of GDP
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Conclusions regarding the size of Serbia’s net debtor position vis-a-vis the rest of the world can
also be confirmed in comparison with other countries of Central, Eastern and Southeastern Europe
(Figure 3). As can be observed, after Montenegro, Serbia is the largest net debtor in the analysed
sample of countries. Compared with 2013, all countries except Albania and Moldova managed to
improve their net IIP by the end of the observed period, while Slovenia and Bulgaria moved from
the status of net debtors to the position of net creditors vis-a-vis the rest of the world. At the same
time, countries such as Croatia and Hungary, which had a more pronounced net debtor position
than Serbia in 2013, managed to achieve a far more significant improvement in their IIP by the end
of the observed period.

Figure 3 - IIP as a Percentage of GDP in Central, Eastern and Southeastern European Countries’
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The deterioration of the IIP in absolute terms was mainly driven by the increase in liabilities arising
from direct investment. During the observed period, the negative net direct investment position
deteriorated by 35.9 billion euros, reaching a record value of 56.6 billion euros in 2025 (Figure 4).
At the same time, a deterioration in the net position was also recorded in portfolio investment,
amounting to 2.4 billion euros, and in other investment, amounting to 1.9 billion euros. The smallest
deterioration in the net position was recorded in financial derivatives and employee stock options,
amounting to 270 million euros; this category had maintained a positive net position until 2022. The
deterioration in the net position of the presented items was partially offset by an improvement in
the net position of reserve assets, which increased by 17.8 billion euros during the observed period.

'Note: for Montenegro, the initial year of observation is 2016 rather than 2013, due to the unavailability of IIP data in
international statistics.

Bankarstvo, 2026, vol. 55, br. 2 121



. Analysis of the International Investment Position of the Republic of Serbia in the
Bozidar Cakajac Context of External Sustainability

Figure 4 - Structure of Serbia’s International Investment Position (mln eur)
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Observing year-on-year changes in Serbia’s IIP, it can be noted that the most pronounced
deterioration was recorded in 2022, when the IIP deteriorated by 5 billion euros compared with
2021 (Figure 5). The deterioration of the IIP in this period was mainly driven by the worsening of
the other investment position, amounting to 4 billion euros, and the direct investment position,
amountingto 3.8 billion euros. The only modestimprovementin the lIP was recorded in 2023, when
Serbia’s net debtor position was lower by 246 million euros, primarily owing to a more pronounced
improvement in the reserve assets position compared with other IIP positions. As can be observed,
during the analysed period, direct investment continuously contributed to the deterioration of
Serbia’s net debtor position, given the constant increase in net financial liabilities. The reserve assets
position mostly had a positive contribution, except in several initial years of the observed period, as
well as in 2025, when a year-on-year decline in reserve assets was recorded.

Figure 5 - Contribution of Components to Serbia’s International Investment Position Balance (mIn eur)
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In the portfolio investment position, a positive contribution is evident only in the period between
2016 and 2018, as well as at the end of the observed period, due to the reduction in net financial
liabilities on this basis. The improvement in the other investment position recorded between 2014
and 2017 also had positive effects on the reduction of the country’s net debtor position, while since
2018 an increase in net financial liabilities has been recorded on this basis. As can be observed, the
financial derivatives position had the smallest contribution to shaping the dynamics of Serbia’s P,
given its significantly lower values compared with other IIP components.

122 Bankarstvo, 2026, vol. 55, br. 2



Analysis of the International Investment Position of the Republic of Serbia in the
Context of External Sustainability Bozidar Cakajac

Structure of Financial Assets

Compared with the beginning of the observed period, Serbia’s financial assets increased threefold,
or by 35.5 billion euros in absolute terms. Slightly more than half of this increase was the result
of the growth of reserve assets, which rose by 17.8 billion euros (Figure 6). The increase in assets
under other investment was also significant, although somewhat smaller in scale, amounting to 11.3
billion euros, while more modest increases were recorded within direct investment and portfolio
investment, amounting to 4.3 billion euros and 2.1 billion euros, respectively. At the same time,
financial assets also increased on the basis of financial derivatives, by 19 million euros.

Figure 6 - Contribution of Components to the Growth of Financial Assets Compared with the Beginning of
the Observed Period (min eur)
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Despite the recorded absolute increase, the share of reserve assets in the structure of financial assets
declined by 8.4 percentage points, although they still remained the most important component of
the country’s financial assets, accounting for 54.3% at the end of the observed period (Figure 7). The
decline in the share of reserve assets was primarily the result of an increase in the share of other
investment, by 4.4 percentage points, and portfolio investment, by 3.7 percentage points. On the
other hand, direct investment maintained a relatively stable share compared with the beginning
of the observed period, with a slight increase of 0.4 percentage points, while the share of financial
derivatives remained marginal.

Figure 7 - Structure of Serbia’s IIP financial assets (in %)
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The growth of portfolio assets is evident in both equity and debt securities, with the increase being
more pronounced in the segment of debt instruments. In addition, it is important to point out
that the growth of portfolio assets was not evenly distributed across sectors, since in the case of
equity securities and investment fund shares or units, the increase in portfolio assets was primarily
concentrated within other sectors, namely non-deposit financial institutions (Table 1). On the other
hand, deposit-taking corporations played the most significant role in the growth of portfolio assets
arising from debt securities.

Table 1- Decomposition of Portfolio Assets (mln eur)

Equity Equity securities: ~ Debt  Debtsecurities: deposit  Portfolio

securities ~ othersectors2  securities  taking corporations assets
2013 19.7 177 32.6 31.3 52.3
2014 324 31.7 105.0 104.9 1374
2015 277 24.7 171.7 169.6 1994
2016 53.8 24.2 251.8 2479 305.6
2017 821 31.1 155.2 149.2 237.2
2018 101.2 414 1474 142.7 248.6
2019 154.2 57.5 135.8 127.0 290.0
2020 222.5 86.3 21511 208.2 437.6
2021 269.8 115.8 348.1 337.7 618.0
2022 151.6 1374 432.7 421.8 584.2
2023 233.8 233.8 486.8 455.9 720.6
2024 543.6 526.3 11971 969.8 1,740.7
2025 759.3 680.6 1,383.4 1121.2 2,142.6

Source: National Bank of Serbia (2026)

The most pronounced changes in the structure of financial assets are evident in the other investment
position. As can be observed, the structure of assets in this segment is highly concentrated in the
categories of currency and deposits, and trade creditand advances, which togetheraccountfor more
than 90% of total other investment assets and, during most of the period, more than 95%. (Figure 8)
Despite the increase in assets in the form of currency and deposits, amounting to approximately 3.2
billion euros, the increase in trade credit and advances over the same period was more pronounced,
amounting to 7.6 billion euros. These tendencies were reflected in a change in the asset structure
through a decline in the share of currency and deposits and an increase in the share of trade credit
and advances.

*According to the current methodology of the International Monetary Fund, the category of other sectors includes other
financial institutions, excluding deposit-taking corporations and the central bank, as well as non-financial corporations,
households and non-profit institutions serving households.
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The share of currency and deposits almost halved during the observed period, accounting for 45%
of other investment assets in 2025, which represents a decrease of 42.7 percentage points. On the
other hand, the share of trade credit and advances increased by 41.4 percentage points during the
observed period, making them the most important component of other investment assets, with a
share of 51.3%. From a sectoral perspective, claims of other sectors and deposit-taking corporations
except the central bank dominate the structure of assets in the form of currency and deposits,
indicating that this item primarily refers to deposits and liquid assets of domestic enterprises,
households and banks held with non-resident financial institutions.

Within the IIP, trade credit and advances represent a specific form of financing foreign trade
transactions, arising from the time mismatch between the delivery of goods and services and their
payment. Unlike bankloans, this form of financing arises directly within the buyer-seller relationship,
with paymentusually being made subsequently, most often within 30, 60 or 90 days afterthe delivery
of goods (Kovacevi¢, 2013). The growth of assets on this basis indicates that residents have net claims
on non-residents within foreign trade relations. In other words, domestic enterprises finance foreign
partners to a greater extent through deferred oradvance payments than they themselves are financed
by non-residents on the same basis. At the same time, most of the remaining components of other
investment, such as financial loans, insurance, pension and standardised guarantee schemes, also
recorded an increase in financial assets, although this increase was far more modest compared with
the previously mentioned components.

Figure 8 - Structure of Other Investment Assets (in %) 3
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The structure of Serbia’s reserve assets during the observed period shows that their core remained
concentrated within other reserve assets, dominated by securities, as well as currency and deposits
(Figure 9). Such a structure is expected, bearing in mind that central banks usually hold the largest
part of their reserves in liquid and relatively safe instruments, primarily in the form of debt securities
and deposit placements with foreign financial institutions. At the same time, a gradual decline in
the relative share of other reserve assets can be observed. This was not the result of their decrease
in absolute terms, but primarily of the rising share of monetary gold in total reserves, indicating a
certain diversification of reserve assets.

3Note: The “Other” category includes other equity, loans, insurance, pension and standardised guarantee schemes, and
other claims.
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Figure 9 - Structure of Reserve Assets (in %)
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Such developments partly illustrate the gradual change in the structure of reserve assets, with
monetary gold assuming an increasingly important role as an instrument of diversification. Unlike
securities and deposits, monetary gold does not represent a claim on another institutional sector
and therefore does not carry the credit risk of an issuer or a deposit-taking institution. Its growing
importance within reserves may be interpreted as an effort to strengthen the stability and resilience
of reserve assets in conditions of increased global uncertainty, changing interest rates and more
pronounced geopolitical risks.

Overview of Financial Liabilities

Since the beginning of the new millennium, Serbia has made significant efforts to attract foreign
capital. In this regard, the attention of economic policy makers has been predominantly directed
towards foreign direct investment, given the numerous potential advantages that a capital-importing
country may derive from this form of capital inflow (Jovanovi¢-Gavrilovi¢, 2013; Dordevi¢, 2015).
The total net inflow of foreign direct investment into the Serbian economy during the observed
period amounted to 374 billion euros. Among the key investors in Serbia, European Union countries
stand out, as they are also Serbia’s most important trading partners (Glisi¢ & Manic, 2025; Kovacevic,
2025; Lojanica, 2026). At the same time, since Serbia joined the Belt and Road Initiative, China has
become an increasingly important investor in the Serbian economy (Stojanovic-Visi¢ et al., 2023;
Ivanovi¢ & Zakié, 2023).

The increase in capital inflows into the Serbian economy through foreign direct investment has
positioned this form of capital movement as the mostimportant segment of financial liabilities. Since
2015, direct investment liabilities have accounted for more than 50% of total financial liabilities,
while their share in the structure of liabilities to non-residents increased by 12 percentage points
during the observed period (Figure 10). The increase in direct investment liabilities was reflected
in a decline in the share of portfolio investment by 2.7 percentage points and other investment by
9.6 percentage points. At the same time, the structure of financial liabilities recorded a relatively
modest increase in the share of financial derivatives, by 0.3 percentage points.

126 Bankarstvo, 2026, vol. 55, br. 2



Analysis of the International Investment Position of the Republic of Serbia in the
Context of External Sustainability Bozidar Cakajac

Figure 10 - Structure of Financial Liabilities (in %)
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Observing the structure of direct investment liabilities, the dominant share of equity capital can be
identified relative to reinvested earnings and debt instruments (Figure 11). This indicates that the
presence of foreign capital in the domestic economy has been achieved predominantly through
equity investment, and to a lesser extent through credit relations between affiliated business entities.
At the same time, it can be observed that, from the second half of the analysed period, reinvested
earnings and debt instruments recorded a more intensive increase in their shares, accompanied by
a decline in liabilities arising from equity capital. From the perspective of external position stability,
the dominant share of equity capital, including reinvested earnings, is more favourable than the
dominance of debt instruments, since equity capital does not imply fixed repayment deadlines or
interest payment obligations. Nevertheless, such a structure simultaneously creates the basis for
future capital outflows through dividend payments, so the ultimate effects of these investments
depend on the extent to which they contribute to the growth of production, exports, employment
and domestic value added.

Figure 11 - Direct Investment Liabilities (mIn eur)
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Despite the decline in their share in the structure of liabilities to non-residents, portfolio investment
liabilities increased in absolute terms by 4.5 billion euros. This is understandable given the faster
growth of direct investment liabilities compared with other segments of the IIP. As can be observed
from Table 2, the increase in portfolio liabilities to non-residents predominantly arises from the
issuance of debt securities, since borrowing on this basis increased by 4.6 billion euros during the
observed period. At the same time, liabilities arising from equity securities declined by 94 million
euros. From a sectoral perspective, the increase in portfolio liabilities predominantly relates to
government borrowing on the international capital market, with a somewhat more pronounced
role of non-financial corporations and households during the last two years of the observed period.
From the perspective of external solvency, it is favourable that this represents long-term borrowing,
although it would be desirable for the funds to be directed towards productive purposes in order to
facilitate their servicing.

Table 2 - Portfolio Liabilities (mIn eur)

Portfolio liabilities - debt  General governmentlong

Total portfolio liabilities

securities term debt securities

2013 6,182 6,054 6,054
2014 7052 6,940 6,940
2015 7346 7308 7308
2016 6,759 6,731 6,731

2017 5421 5,393 5,393
2018 4,749 4,729 4,729
2019 5126 5106 5,101

2020 6,955 6,932 6,927
2021 8,796 8,763 8,763
2022 8,789 8,764 8,757
2023 9,849 9,818 9,806
2024 11,176 11,146 10,253
2025 10,684 10,651 9,738

Source: National Bank of Serbia (2026)

The most important segment of other investment liabilities is loans (Figure 12). In percentage terms,
they account for more than 80% of liabilities within this IIP segment, with an average share of
83% over the observed period. At the same time, liabilities arising from trade credit and advances
accounted, on average, for 8% of other investment liabilities, while the average share of all other
components amounted to 9%. Within the remaining components of other investment, liabilities
arising from currency and deposits stand out in particular, with an average share of 5.2% in other
investment liabilities. Liabilities on this basis are predominantly concentrated among deposit-taking
corporations except the central bank.
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Figure 12 - Structure of Other Investment Liabilities (in %) *
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Looking at the sectoral structure of loans, the government is the most important borrower, since
more than half of total loans refer to long-term government borrowing. Other sectors and deposit-
taking corporations account for smaller shares, while their shares declined compared with the
beginning of the observed period, whereas the government’s share increased (Figure 13). As in the
case of portfolio investment, this is entirely long-term government borrowing.

Figure 13 - Structure of Other Investment Loans (in %)
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Summarising the overview of Serbia’s IIP liabilities, their increase during the observed period, as
well as their level at the end of the observed period relative to claims on non-residents, is certainly
a matter of concern. A more favourable circumstance is the fact that the largest part of liabilities to
non-residents relates to direct investment, primarily in the form of equity capital and reinvested
earnings, since these components do not represent conventional debt obligations with predefined
repayment schedules and associated interest payments. However, this does not mean that they do
not generate future outflows, since the growth in the profitability of foreign investment may increase
payments arising from dividends and reinvested earnings. On the other hand, a more pronounced
reason for caution is the increase in government external borrowing, both through the issuance of
long-term debt securities and through financial loans. Although in both cases these are long-term
sources of financing, the “cost” of such borrowing may become a significantly greater burden for
public finances and the country’s external position under conditions of higher interest rates on the

*Note: The “Other” category includes other equity, currency and deposits, insurance, pension and standardised guarantee
schemes, other liabilities and SDR allocations.
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international capital market. For this reason, it is of crucial importance that this form of borrowing
should not be used to finance current consumption, but should rather be directed towards
development-oriented and productive investments that can increase production potential, export
capacities, and future foreign exchange inflows.

Conclusion

The analysis of Serbia’s international investment position shows that, during the observed period,
the country maintained a negative net external position, confirming its status as a net debtor vis-a-vis
the rest of the world. Although there was a certain improvement in the net international investment
position in relative terms, this should be interpreted with caution, since in absolute terms the net
position continued to deteriorate. More specifically, this implies that the relative decline in the
country’s net debtor position was largely the result of faster growth in nominal gross domestic
product compared with the growth of net external liabilities, rather than a substantial reduction in
the

The composition of Serbia’s external financial liabilities indicates that the largest share of its liabilities
to non-residents arises from direct investment, primarily in the form of equity capital and reinvested
earnings, alongside the growing importance of debt instruments associated with direct investment.
From the perspective of external sustainability, such a structure is generally more favourable than
one dominated by debt liabilities, since equity financing does not entail predetermined repayment
schedules or contractual interest payments. Nevertheless, the predominance of direct investment
does not eliminate external exposure, as accumulated foreign investment generates investment
income payable to non-residentinvestors overtime, primarily in the form of dividends and reinvested
earnings. The relatively stable nature of direct investment liabilities should therefore not be equated
with the absence of potentially adverse implications for the country’s external position. In this
regard, further efforts should be directed towards fostering a favourable investment environment
that encourages foreign investors to retain and reinvest a larger proportion of their earnings in the
Serbian economy.

A particularsource of caution is the increase in debt-based forms of liabilities, especially government
borrowing through long-term debt securities and financial loans within other investment. Although
the long-term nature of this borrowing mitigates the immediate risk to the country’s external position,
it does not eliminate the possibility that, under conditions of higher global interest rates, the burden
of total debt servicing may increase. For this reason, it is of essential importance that borrowed
funds be directed towards productive and development-oriented investment.

On the assets side, the growth of foreign exchange reserves represents an important stabilising
element of Serbia’s external position. Reserve assets remain the dominant component of financial
assets, which is expected for an economy with limited domestic accumulation capacity and a high
degree of external exposure. At the same time, the gradual increase in the share of monetary gold
indicates the diversification of reserve assets and an effort to make their structure more resilient to
risks in the global environment.

The findings suggest that Serbia is not faced solely with the problem of a high level of net financial
liabilities, but primarily with the issue of the quality and development use of foreign capital. On the
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one hand, the structure of liabilities is largely based on relatively more stable forms of capital, while
the growth of foreign exchange reserves represents an important protective buffer in conditions of
external disturbances. Onthe otherhand, the continued deterioration of the net position in absolute
terms and its still elevated level in relative terms, together with the increase in debt-based sources
of financing, indicate that the country’s external vulnerability has not been eliminated. Therefore,
one of the key challenges for economic policy makers in the coming period is not reflected solely
in securing further inflows of foreign capital, but in ensuring that such inflows are directed towards
activities that increase domestic value added, growth, the strengthening of the export sector and
productivity. Only under such circumstances can foreign capital contribute to the gradual reduction
of the net debtor position and to the improvement of the country’s external position as a whole.

Future research could focus on quantitatively examining the factors that shape the dynamics of
Serbia’s international investment position. The application of appropriate econometric methods
would allow for a more comprehensive assessment of the relative importance of domestic and
external drivers, as well as an evaluation of the extent to which the observed developments reflect
country-specific characteristics or form part of broader regional and global trends. Future research
could also incorporate stress testing and the construction of alternative scenarios for the evolution
of Serbia’s international investment position under changing exchange rates, interest rates, foreign
direct investment inflows, and economic growth trajectories. Such an approach would extend the
analysis beyond observed historical developments towards aforward-looking assessment of external
sustainability and the resilience of the Serbian economy to international financial and geopolitical
shocks.
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Apstrakt: Predmet ovog rada je analiza strukturne transformacije i strateskog pozicioniranja banaka u Republici Sr-
biji u periodu od 2017. do 2024. godine. Osnovni cilj istrazivanja je naucna analiza dinamike bankarskog sektora pri-
menom metodologije strateskih grupa, kako bi se identifikovale kljucne migracije izmedu trzisnih kvadranata i ocenio
stepen strukturnog prilagodavanja sektora na makroekonomske sSokove. Metodologija obuhvata deskriptivnu statisti-
ku, komparativnu analizu i vizuelizaciju na dvodimenzionalnoj matrici, sa fokusom na uzorak od 11 banaka. Rezultati
istrazivanja potvrduju da je intenzivan proces konsolidacije doveo do znacajnog ukrupnjavanja trzista, pri cemu je
prosecno trzisno ucesce u ukupnoj aktivi vodecih banaka poraslo sa 549% na 8,38%. Analiza pokazuje visok stepen
olpornosti sektora, koji je zadrzao primarnu funkciju kreditiranja privrede i stanovnistva sa udelom kredita iznad 60%.
Utvrdeno je da je pad profitabilnosti (ROA) i kapitalne baze (E/A) tokom krizne 2020. godine bio priviemenog karak-
tera, nakon cega je usledila stabilizacija performansi na zdravim osnovama.

Kljucne reci: konsolidacija trzista, bankarski sektor Srbije, finansijska stabilnost, klaster analiza,
strateSke grupe
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Uvod

Savremeni bankarski sistem Republike Srbije u periodu od 2017. do 2024. godine predstavlja primer
duboke strukturne transformacije i strateskog prilagodavanja. Ovaj period obelezen je intenzivnim
procesom konsolidacije, gde je trziste evoluiralo iz stanja umerene fragmentacije ka visoko kon-
centrisanom ambijentu. Glavni pokretaci ovih promena bili su talasi akvizicija vodecih bankarskih
grupacija, digitalna transformacija i neophodnost povecanja operativne efikasnosti u uslovima
globalnih neizvesnosti, kao i potreba za ocuvanjem stabilnosti u uslovima globalnih ekonomskih
sokova.

Tokom posmatranog perioda, sektor se suocio sa heterogenim izazovima - od perioda niskih ka-
matnih stopa, preko globalne zdravstvene krize 2020. godine, do aktuelne restriktivne monetarne
politike. Kroz analizu klju¢nih indikatora poput profitabilnosti ROA (engl. Return on Asset), strukture
aktive kroz udeo kredita i stabilnosti kapitalne baze E/A (engl. Equity to Assets), rad nastoji da doku-
mentuje kako su se ovi faktori odrazili na konkurentsku poziciju banaka. Poseban znacaj pridaje se
c¢injenici da je proces ukrupnjavanja doveo do rasta prosecnog trziSnog ucesca pojedinih banaka,
$to jasno ukazuje na formiranje snaznih trzisnih lidera. Fokus rada je na analizi promena i njihovog
uticaja na performanse i stratesko pozicioniranje banaka, sa posebnim osvrtom na otpornost sekto-
ra tokom pandemijske 2020. godine.

Predmet istrazivanja je analiza finansijskih performansi i trziSne pozicije banaka u Srbiji. Osnovni
cilj istrazivanja je naucna analiza dinamike stratesSkog pozicioniranja banaka u Srbiji primenom met-
odologije strateskih grupa. Rad tezi da klasifikuje banke na bazi njihove trzisne snage i performansi
kako bi se identifikovale klju¢ne migracije izmedu strateskih kvadrata. Dodatni cilj je utvrdivanje
stepena otpornosti sektora na bazi kretanja indikatora profitabilnosti i kvaliteta aktive u uslovima
makroekonomske neizvesnosti.

Na bazi postavljenih ciljeva, definisane su sledece hipoteze:

H1: Proces strukturne konsolidacije bankarskog trzista u Srbiji doveo je do znacajnograsta prosecnog
trziSnog ucesca vodecih banaka i smanjenja ukupne fragmentacije sektora.

H2: Bankarski sektor pokazuje visok stepen rezistentnosti u domenu svoje osnovne funkcije - kred-
itiranja privrede i stanovnistva, odrzavajuci stabilnost tradicionalnog modela kreditiranja uprkos uti-
cajima cikli¢nih eksternih Sokova.

H3: Pad stope prinosa na aktivu (ROA) i ucesca sopstvenog kapitala (E/A) tokom krizne 2020. godine
bio je privremenog karaktera, dok dugorocni trendovi ukazuju na visoku adaptivnu sposobnost sek-
tora da stabilizuje performanse na odrzivim osnovama.

Za potrebe rada koriscen je kombinovani pristup koji obuhvata:

1. Deskriptivnu statisticku analizu koja je primenjena na klju¢ne indikatore (ROA, E/A, udeo kredita)
kako bi se utvrdili prosecni trendovi na nivou celog sektora;

2. Komparativna analiza kako bi se uporedila stanja iz 2017. godine i stanja iz 2024. godine, radi iden-
tifikacije dugoro¢nih promena;

3. Vizuelizacija banaka na dvodimenzionalnoj matrici (Trzisni udeo naspram ROA) kako bi se banke
klasifikovale u grupe kao sto su ,Lideri”, ,Specijalisti” i ,1zvodaci”;

4. Analiza migracija odnosi se na pracenje kretanja pojedinacnih banaka unutar strateskih grupa na
osnovu njihovih relativnih performansi.

Bankarstvo, 2026, vol. 55, br. 2 135



Dinamika sistemskog znacaja banaka na trzistu Republike Srbije:
SneZana Colic¢ Analiza Rlasterske migracije i strukturnog prilagodavanja

Pregled literature i metodologija istrazivanja

Analiza strateskog pozicioniranja banaka zahteva cvrst teorijski okvir koji omogucava transformaciju
finansijskih podataka u relevantne zakljucke. U tom smislu, primena koncepta strateskih grupa u ovom
radu opravdana je nalazima Portera (1980), koji istice da unutar jedne industrije kompanije nisu ho-
mogeni entiteti, vec se grupisu oko sli¢nih strateskih dimenzija. U savremenim uslovima, autori poput
Bikker i Bos (2008) naglasavaju da procesi konsolidacije, kojima svedoc¢imo i na trzistu Srbije, direktno
menjaju konkurentsku dinamiku, favorizujuéi banke koje kroz ekonomiju obima uspevaju da opti-
mizuju svoje troskovne strukture. Prema nalazima koje navode Casu i ostali (2015); (Gegenheimer,
2007) ukrupnjavanje sektora dovodi do redistribucije trziSne moci, pri cemu vedi entiteti koriste pred-
nosti diversifikacije aktive kako bi ostvarili stabilnije prihode u uslovima makroekonomske neizvesno-
sti.

Koncept strateskih grupa, kao srednji nivo analize izmedu celog sektora i pojedinacne banke, omo-
gucava identifikaciju unutrasnje strukture trziSta. Prema istrazivanjima koja su sproveli Halaj i Zo-
chowski (2009); Schildbach i Schneider, (2017) banke unutar iste strateske grupe ne dele samo sli¢ne
vizuelne pozicije na matrici, vec i slicne profile rizika i odgovore na regulatorne promene. Ovaj kon-
cept implicira postojanje ,barijera mobilnosti” koje sprecavaju tranziciju banaka izmedu grupa, ¢ime
se objasnjava zasto odredene institucije godinama zadrzavaju poziciju ,specijalista” ili ,lidera” uprkos
promenama u trziSnom ambijentu.

U tom kontekstu, varijabla ROA u literaturi se dosledno koristi kao superiorno merilo operativne efi-
kasnosti, jerizoluje profitnu snagu banke od efekata finansijske poluge, sto je od presudnog znacaja za
poredenje banaka razlicitih velicina unutar istog sektora (Rose, Hudgins, 2015); (Wagdi i ostali, 2019);
(Budhathoki i ostali, 2020). Za razliku od prinosa na sopstveni kapital (engl. Return On Equity ROE),
ROA omogucava analiticarima da utvrde koliko menadzment efikasno koristi ukupne resurse za ge-
nerisanje dobiti, 5to je kljucno za objektivno mapiranje banaka na strateskoj matrici.

Poseban segment literature bavi se stabilnoscu bankarskog poslovanja kroz analizu kvaliteta aktive i
adekvatnosti kapitala. Autori poput Berger i Bouwman (2013) isticu da je uloga kapitala, merena kroz
E/A, klju¢na u fazama trzisnih turbulencija, jer deluje kao ,amortizer” eksternih sokova. U radovima
koji analiziraju bankarska trzista u razvoju, Cesto se istice dualitet izmedu potrebe za visokom kapi-
talizacijom i teznje ka maksimizaciji profitabilnosti (Giingdr, 2023; Casu i ostali, 2015). Ovaj teorijski
konflikt direktno je primenljiv na analizu domaceg trzista u periodu 2017-2024, gde se kroz migraciju
banaka izmedu strateskih grupa moze pratiti transformacija od tradicionalno visoko kapitalizovanih
institucija ka efikasnijim, ali potencijalno izlozenijim modelima poslovanja. Autori poput Mishkin i
Eakins (2018); Berger i Bouwman (2011) naglasavaju da adekvatno kapitalizovane banke imaju vecu
verovatnocu opstanka tokom sistemskih kriza, jer sopstveni kapital predstavlja prvu liniju odbrane od
gubitaka u kreditnom portfoliju, Sto direktno utice na dugorocno stratesko pozicioniranje institucije.

Analiza promena u strukturi i trziSnog ucesca predstavlja klju¢nu determinantu stabilnosti finansijskih
sistema u ekonomijama u tranziciji. Domaca i regionalna empirijska praksa nudi dragocene uvide u
ove procese. Loncar i Raji¢ (2012) ukazuju na rane faze restrukturiranja i uticaj makroekonomskih fak-
tora na stabilnost plasmana, dok Bukvic (2017, 2020) detaljno dokumentuje evoluciju koncentracije i
naglasava da ukrupnjavanje sektora neminovno menja strateske prioritete banaka. Kalicanin i Terzic
(2023) kroz analizu trzisne strukture isticu da pojacano grupisanje oko nekoliko vodecih bankarskih
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grupacija stvara specifi¢ne barijere mobilnosti, primoravajuci manje aktere na defanzivne strategije ili
nisno pozicioniranje. Koris¢enje metodologije strateskih grupa, koja nalazi korene iz postavki Portera
(1980) i Granta (2010), omogucava premoscavanje jaza izmedu agregatne makroanalize i individu-
alnog ponasanja banaka, dok Huizinga i Demirgii¢-Kunt (2000) podsecaju da finansijska struktura i
veli¢ina trziSnog ucesca direktno opredeljuju dugoroc¢ne raspone profitabilnosti.

S tim u vezi, metodoloski okvir ovog rada zasnovan je na kombinaciji kvantitativne analize finansijskih
pokazatelja i kvalitativne interpretacije strateskog pozicioniranja. Primena modela strateskih gru-
pa omogucava prevazilazenje ogranicenja koja namece posmatranje sektora kao homogene celine,
pruzajudi uvid u specificnu dinamiku unutar trzista Srbije u periodu od 2017. do 2024. godine.

Istrazivanje je fokusirano na reprezentativni uzorak od 11 banaka na trzistu Srbije, koje su odabrane na
osnovu dostupnosti podataka u posmatranom osmogodisnjem periodu i znacaja za formiranje prose-
ka sektora. Takode, ove banke u kontinuitetu pokrivaju preko 90% ukupne aktive celokupnog bankar-
skog sektora tokom posmatranog osmogodisnjeg perioda. Ukljucivanje ovako sirokog uzorka je neo-
phodna za precizno izracunavanje aritmetickih sredina koje definisu koordinatni pocetak (tzv. ,krst”)
na matricama strateskih grupa. lako je u kreiranju matrica ukljuceno 11 banaka, i to Aik banka, Adriatic
banka, Banka Intesa, Banka Postanska Stedionica, Erste banka, Eurobank, Halk bank, NIb Komercijalna
banka, OTP banka, Raiffeisen banka i Unicredit banka, fokus dubinske analize i pracenja strateskih
migracija stavljen je na reprezentativni uzorak od pet sistemski znacajnih banaka (Banca Intesa, OTP,
Raiffeisen, NLB Komercijalna i UniCredit). Ovakav metodoloski dualizam koji podrazumeva posma-
tranje celog trziSta uz fokus na lidere opravdan je teorijom o trzisnoj koncentraciji i ekonomiji obima
koju zastupaju Bikker i Bos (2008); Hac (2021) koji naglasavaju da dominantni akteri diktiraju tempo
tehnoloskih i operativnih promena u sektoru. S obzirom na to da ove banke kontrolisu preko 80%
aktive, one predstavljaju jezgro celokupnog sektora. Ovaj pristup omogucava da se dobijeni rezultati i
uoceni trendovi sa visokim stepenom pouzdanosti generalizuju na celokupan bankarski sistem Srbije.

Centralni merni instrument u radu je matrica strateskih grupa, gde su banke mapirane u koordinat-
nom sistemu na osnovu njihovih performansi u odnosu na prosek sektora. Centralna tacka preseka na
grafikonu odredena je na osnovu prosecne vrednosti sektora za svaku posmatranu godinu. Ova tehni-
ka vizuelizacije, koju su popularizovali Hitt, Ireland i Hoskisson (2013), omogucava klasifikaciju banaka
u Cetiri kvadranta: Lideri, Specijalisti, Izvodaci i Banke u transformaciji. Primarni podaci su prikuplje-
ni iz revidiranih godisnjih finansijskih izvestaja banaka i statistickih biltena Narodne banke Srbije. Za
obradu podataka korisceni su deskriptivna statistika i komparativna analiza, ¢ime je omoguceno testi-
ranje postavljenih hipoteza kroz identifikaciju strateskih migracija banaka u osmogodiSnjem periodu.

Za potrebe formiranja strateskih grupa, definisane su dve kljucne varijable koje Cine ose nase matrice:
1. Trzi$ni udeo (engl. Market Share): Trzisno ucesce u ukupnoj aktivi koristimo kao indikator trzisne
snage, prateci stavove (Berger i Bouwman, 2011) da velicina aktive direktno uti¢e na konkurentsku
prednost kroz nize troskove finansiranja. Fokus na trzino ucesce kao kljuénu determinantu snage
banke opravdan je nalazima Mester i ostali (2003) da veci trzisni udeo u post-kriznim periodima cesto
korelira sa vecom stabilnoScu neto kamatnih margina i boljom pregovarackom moci.

Trzisni udeo = Ukupna aktiva_banke / Ukupna aktiva_sektora*100
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2. Prinos na aktivu ROA: Kao primarni indikator profitabilnosti i efikasnosti upravljanja imovinom ROA
je odabran kao mera performansi jer, prema Golin i Delhaise (2013), Parvin i ostali (2019), Wagdi i ostali
(2019) ovaj indikator najbolje pokazuje sposobnost menadzmenta da generise profit iz raspolozive
imovine, bez obzira na nacin finansiranja.

ROA=Neto dobit/Ukupna aktiva*100

Pored primarnih varijabli strateskog pozicioniranja, u radu su analizirani i pomocni indikatori koji
pruzaju uvid u profil rizika i stabilnosti banaka. Prema navodima Hull-a (2015) i Kagecha (2014), u mod-
ernom bankarstvu performanse se ne mogu posmatrati izolovano od adekvatnosti kapitala i kvaliteta
aktive. U skladu sa tim uvodimo dve pomocne varijable:

3. Udeo kredita u ukupnoj aktivi: Ova varijabla sluzi kao indikator strateske usmerenosti banke ka
realnom sektoru. Kako isticu Casu i ostali (2015), visok udeo kredita ukazuje na tradicionalni model
posredovanja, ali nosi i veci nivo kreditnog rizika.

4. Odnos sopstvenog kapitala i ukupne aktive (E/A): Koriscen je kao mera finansijske poluge i sol-
ventnosti. Savremeni autori poput Mishkina i Eakinsa (2018) naglasavaju da nivo kapitala odreduje
kapacitet banke da apsorbuje gubitke. Pad ovog pokazatelja na 5,95% u 2020. godini analiziran je kroz
prizmu regulatornih zahteva i upravljanja kapitalom u kriznim uslovima, sto je kljucno za testiranje
hipoteze H3.

Analiza rezultata i diskusija

U ovom poglavlju interpretiramo kljucne nalaze istrazivanja, fokusirajuci se na dinamiku profitabilnos-
ti, stabilnost aktive i strateske migracije na primeru banaka unutar bankarskog sektora Republike Srbije
u periodu 2017-2024. godine.

Analiza trendova profitabilnosti
Osnovni indikator uspesnosti svake bankarske strategije je njena sposobnost da generiSe prinos iz
raspolozive imovine. Prate¢i metodologiju Rose i Hudgins (2015), fokus stavljamo na ROA pokazatel;.

Grafikon 1- Trend kretanja prosecnog ROA analiziranih banaka za period 2017-2024. god.
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Izvor: Autor na osnovu podataka iz Bilansa uspeha odabranih banaka
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Kao $Sto se vidi na Grafikonu 1, prosec¢na vrednost ROA odabranih banaka u bankarskom sektoru Re-
publike Srbije na pocetku posmatranog perioda iznosio je 2,81%. Medutim, uocljiv je trend erozije
prinosa koji dostize svoj minimum u 2021. godini 0,95%. Ovaj pad profitabilnosti korelira sa globalnim
makroekonomskim poremecajima, ali i sa procesom ciscenja bilansa. Ipak, snazan oporavak na 2,34%
u 2024. godini potvrduje hipotezu o privremenom karakteru pada i uspeSnom prilagodavanju banaka
novim kamatnim ciklusima. U skladu sa nalazima Bikker i Bos (2008), ovaj oporavak se moze pripisati
efektima konsolidacije - vece banke su kroz optimizaciju troskova uspele da brze povrate profitabil-
nost u uslovima rasta kamatnih stopa.

Da bismo razumeli ovaj oporavak profitabilnosti, neophodno je istovremeno analizirati kretanje
problemati¢nih kredita koji su godinama opterecivali bilanse. Grafikon 2 prati kretanje NPL-a (engl.
Non-Performing Loans) celokupnog bankarskog sektora.

Grafikon 2 - Trend uces$ca problematicnih kredita NPL-a u ukupnim kreditima
bankarskog sektora Srbije (2017-2024)
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Izvor: Autor na osnovu zvanicnih podataka i izvestaja Narodne banke Srbije

Kao sto mozemo da vidimo, kontinuirani pad NPL-a direktno je uticao na oslobadanje rezervisanja za
gubitke. Prema nalazima Hull (2018), smanjenje kreditnog rizika je primarni pokretac rasta ROA, jer
omogucava bankama da efikasnije alociraju kapital u profitabilne plasmane.

Dinamika aktive i kapitalne baze

Drugi segment analize fokusira se na stabilnost kroz odnos kreditne aktivnosti i uces¢a sopstvenog
kapitala. Nakon analize prinosa, fokus pomeramo na strukturu bilansa, gde testiramo stabilnost tradi-
cionalnog bankarskog modela (Hipoteza H2) i otpornost kapitala.
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Grafikon 3 - Prosecno ucesce neto kredita u ukupnoj aktivi odabranih banka (u %) po godinama za
period 2017-2024. god.
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Izvor: Autor na osnovu podataka iz Bilansa stanja odabranih banaka

Uprkos intenzivnoj digitalizaciji, Grafikon 3 pokazuje da udeo kredita ostaje stabilan iznad nivoa od
60%. Ovo je kljucni dokaz da banke u Srbiji nisu znacajno menjale svoj model poslovanja, vec su
ostale fokusirane na kreditiranje realnog sektora i stanovnistva. Paralelno sa stabilnoscu kredita, na
Grafikonu 4 posmatramo kretanje sopstvenog kapitala kao glavnog apsorbera rizika.

Grafikon 4 - Prosek sopstvenog kapitala i ukupne aktive E/A odnos u % po
godinama za period 2017-2024. god.
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Izvor: Autor na osnovu podataka iz Bilansa stanja odabranih banaka

Ovde uocavamo najdramaticniju promenu - pad prosec¢nog E/A na svega 5,95% u 2020. godini. Sa sta-
novista Berger i Bouwman (2013), ovo ukazuje na ekstremno visoku finansijsku polugu u kriznoj godini.
Ipak, rast na 14,39% u 2024. pokazuje povratak konzervativnijoj politici kapitalizacije, sto povecava
stabilnost celog sistema.

Privremeni karakter pogorsanja performansi tokom 2020. godine ne moze se posmatrati izolovano od
pravovremene reakcije Narodne banke Srbije. Klju¢nu ulogu u ocuvanju stabilnosti imali su propisani
moratorijumi na otplatu obaveza, koji su sprecili nagli skok NPL-a u jeku pandemije, kao i regulatorna
popustanja u pogledu klasifikacije aktive. Ove mere su omogucile bankama da ocuvaju likvidnost i
kreditni potencijal, 5to je, uz kasniju stabilizaciju kamatnih stopa, rezultiralo brzim oporavkom ROA na
2,34% do 2024. godine.
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Da bismo sumirali ove trendove, koristimo sledeci uporedni prikaz:

Grafikon 5 - Korelacija proseka kreditne aktivnosti i kapitalne baze posmatranih banaka
za period 2017-2024. god.
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Izvor: Autor na osnovu podataka iz Bilansa uspeha odabranih banaka

Podaci pokazuju izuzetnu stabilnost udela kredita u aktivi, koji se krece oko 62%. Ovo potvrduje Hipo-
tezu H2 - banke u Srbiji su zadrzale fokus na tradicionalnom bankarstvu uprkos digitalizaciji i krizama.
Posebno je interesantan pad E/A odnosa na 5,95% u 2020. godini. Sa stanovista diskusije, ovaj nalaz
reflektuje ono sto Berger i Bouwman (2013) nazivaju ,upravljanjem kapitalnom efikasnoscu”. Banke su
iskoristile krizni momenat za povecanje finansijskog leveridza, sto je kasnije 2024. godine rezultiralo
stabilizacijom na14,3%. Svi prethodno navedeni trendovi koji podrazumevaju rast profitabilnosti i sta-
bilizacija kapitala, odvijali su se u kontekstu intenzivnog ukrupnjavanja trzista.

Nakon analize strukturnog balansa izmedu kreditne aktivnosti i kapitalne baze, neophodno je ispi-
tati kako su se ove interne performanse reflektovale na eksternu konkurentsku poziciju vodecih ig-
raca. Dok su stabilnost udela kredita i rekapitalizacija sektora osigurali sistemsku otpornost, procesi
merdzZera i akvizicija su iz korena izmenili mapu trzisne moci. Kako bi se precizno kvantifikovao efekat
konsolidacije na najznacajnije institucije, u nastavku sledi uporedni prikaz trziSnog u¢esca pet vodecih
banaka. Ovaj uvid nam omogucava da identifikujemo ,strateski nukleus” sektora koji je kroz ekonomi-
ju obima, opisanu u radovima Bikker i Bos (2008), uspeo da apsorbuje manje konkurente i znacajno
poveca svoj uticaj na trzistu u periodu od 2017. do 2024. godine.
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Grafikon 6 - Komparativni prikaz trziSnog ucesca pet sistemski najznacajnijih banaka
(2017.i2024. godina)
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Izvor: Autor na osnovu podataka iz Bilansa stanja odabranih banaka i Godisnjeg izvestaja o
stabilnosti bankarskog sektora

Grafikon 6 direktno potvrduje Hipotezu H1 o intenzivnom ukrupnjavanju banaka. Posebno je ind-
ikativan rast trziSnog ucesca kod banaka koje su bile nosioci integracionih procesa, gde vidimo da se
jaz izmedu lidera i ostatka trzista produbio, ¢ime su formirane visoke barijere mobilnosti za manje
bankarske institucije. Prosecno ucesce po banci poraslo je sa 549% na 8,38%, Sto je rezultat akvizicija
(OTP, NLB Komercijalna). Kako navode Bikker i Bos (2008), vece ucesc¢e donosi ekonomiju obima
koja je bila neophodna da bi se postigli ROA rezultati iz 2024. godine. Svi ovi podaci sumirani su u
Tabeli 1 koja predstavlja osnovu za kreiranje matrica strateskih grupa.

Tabela 1- Sumarni pregled proseka kljucnih indikatora odabranih banaka u bankarskom sektoru
za period 2017-2024. god.

Godina Prosilijzrli;énog Prosek ROA Prosek E/A kll)':a(:jsif:::kili?/i
2017 549% 2,81% 21,96% 61,26%
2018 5,58% 146% 20,35% 63,17%
2019 5,89% 1,61% 18,35% 63,76%
2020 5,95% 1,08% 5,95% 63,36%
2021 6,84% 0,95% 14,58% 63,94%
2022 8,05% 1,55% 14,01% 62,86%
2023 8,29% 2,00% 14,36% 64,15%
2024 8,38% 2,34% 14,39% 62,17%

Izvor: Autor na osnovu podataka iz Bilansa stanja i Bilansa uspeha odabranih banaka
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Rast prosecnog trzisSnog udela vodecih banaka sa 5,5% u 2017. godini na 8,4% u 2024. godini, posma-
trano kroz prizmu ukupne bilansne aktive, pruza direktan i jasan dokaz za potvrdu Hipoteze H1. Ovi
podaci nedvosmisleno ukazuju na to da je proces konsolidacije doveo do opipljivog ukrupnjavanja
domaceg trzista u korist sistemski znacajnih ucesnika. Kada je rec o stabilnosti kapitalne baze (Hipo-
teza H3), podaci pokazuju da je odnos sopstvenog kapitala i aktive (E/A) u kriznoj 2020. godini za-
belezio pad na 5,95%, sto reflektuje visok nivo finansijskog leveridza u jeku pandemije. Ovaj kratkotra-
jni pad bio je direktna posledica svesnog i kontrolisanog rasta bilansne aktive banaka radi pruzanja
neophodne likvidnosti privredi i stanovnistvu kroz propisane moratorijume i olaksice, a ne pokazatelj
ugrozenosti solventnosti samog sektora. Vec¢ od 2021. godine ovaj pokazatelj se naglo stabilizuje na
nivou od preko 14%, demonstrirajuci izuzetno visoku adaptivnu sposobnost i sposobnost domaceg
bankarskog sektora da u kratkom roku obnovi i oc¢uva kapitalne amortizere, Sto pruza pouzdan dokaz
za potvrdu Hipoteze H3.

Stratesko pozicioniranje i migracije

Nakon detaljne analize pojedinacnih indikatora profitabilnosti i strukture aktive, kljucni korak u is-
trazivanju predstavlja integracija ovih varijabli u jedinstveni strateski prostor. Primenom matrice
strateskih grupa, identifikujemo kako su se banke repozicionirale u odnosu na proseke sektora, koji
su se, kako je Tabela 1 pokazala, znacajno pomerali tokom posmatranih osam godina. Finalni deo an-
alize predstavlja mapiranje banaka na matrici strateskih grupa za 2017. i 2024. godinu. U cilju precizne
identifikacije konkurentskih pozicija, banke su klasifikovane u Cetiri strateske grupe na osnovu njihove
pozicije u odnosu na aritmeticku sredinu (prosek) sektora. Kao kriterijumi za podelu korisceni su trzis-
no ucesce kao mera trziSne snage i ROA kao mera operativne efikasnosti. Na taj nacin definisani su
sledeci kvadranti:

1. Lideri trzista - Gornji desni kvadrant: Banke koje ostvaruju natprosecno trzisSno ucesce uz nat-
prosecnu profitabilnost. Ove banke koriste ekonomiju obima i dominantnu trzisnu poziciju za mak-
simizaciju prinosa. To su sistemski znacajne banke koje diktiraju standarde konkurentske utakmice.

2. Specijalisti - Donji desni kvadrant: Banke koje imaju manje trziSno ucesce od proseka, ali ostvaruju
visoku profitabilnost.

3. Izvodaci (Operativci) - Gornji levi kvadrant: Banke sa visokim trzisnim uces¢em cija je profitabilnost
ispod proseka sektora. Ove institucije cesto zrtvuju kratkorocni profit zarad ocuvanja trzisne pozicije ili
se nalaze u fazi visokih troskova nakon akvizicija, gde se efekti sinergije jos uvek ¢ekaju.

4. Banke u fazi transformacije - Donji levi kvadrant: Institucije koje se nalaze ispod proseka po oba
kriterijuma. Ove banke obi¢no se suocavaju sa strateskim izazovima, ili su premale da bi bile efikasne
Najcesce su mete akvizicija ili se nalaze u procesu dubokog restrukturiranja poslovanja. Dugorocni
opstanak u ovom kvadrantu bez strateske promene je otezan.

U kontekstu trzista Srbije, barijere mobilnosti koje sprecavaju prelazak manjih banaka u grupu ,Lid-
era” postale su visestruke. Pored regulatornih zahteva za kapitalom koji su postali rigorozniji, klju¢nu
barijeru predstavljaju visoki fiksni troskovi digitalne transformacije i neophodnost ekonomije obima
za odrzavanje konkurentnosti. Primeri OTP banke i NLB Komercijalne banke najbolje ilustruju ove bar-
ijere; ove institucije su putem strateskih akvizicija premostile jaz u trziSnom ucescu, koristedi sinergiju i
optimizaciju operativnih troskova kako bi se trajno pozicionirale u strateSkom nukleusu sektora, sto je
za manje aktere bez znacajnih kapitalnih injekcija gotovo neizvodljivo.
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Ova metodologija omogucava pracenje kretanja banaka izmedu kvadranata tokom posmatranog
perioda (2017-2024), sto direktno ukazuje na uspesnost njihovih poslovnih strategija. U nastavku su
prikazane dve kljucne tacke u vremenu: Grafikon 7 prikazuje pocetnu 2017. godinu, obelezenu frag-
mentacijom, dok Grafikon 8 prikazuje poslednju 2024. godinu, posmatranja i pozicioniranja an-
aliziranih banaka u bankarskom sektoru. Cilj ovog uporednog prikaza je uociti promene polozaja i
kretanje banaka iz klastera u klaster tokom perioda.

Grafikon 7 - Matrica strateskih grupa bankarskog sektora Srbije za 2017. godinu
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Izvor: Autor na osnovu podataka iz Bilansa stanja i Bilansa uspeha odabranih banaka
U 2017. godini uocavamo disperziju banaka, gde znacajan broj aktera zauzima pozicije ,Specijalista”
(visok ROA, ali malo ucesce) ili se nalazi u fazi transformacije. Prosecno ucesce od 5,49% ostavljalo je

prostor za veliki broj srednjih banaka.

Grafikon 8 - Matrica strateskih grupa bankarskog sektora Srbije za 2024. godinu
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lzvor: Autor na osnovu podataka iz Bilansa stanja i Bilansa uspeha odabranih banaka
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Uporedni prikaz Grafikona 7 i Grafikona 8 otkriva duboku transformaciju trzisne arhitekture. Dok
je 2017. godina bila obelezena umerenom disperzijom, gde su banke bile rasporedene u razlicitim
strateskim ,dzepovima”, 2024. godina pokazuje jasnu stratesku polarizaciju.

Pomeranje nultog koordinatnog pocetka na matrici za 2024. godinu u odnosu na 2017. godinu direk-
tna je posledica strukturnih promena u sektoru. Cinjenica da je prosecno trzisno uc¢eice poraslo sa
5,49% na 8,38% ukazuje na to da je aritmeticka sredina sektora postala ,pokretna meta”. Ovakav met-
odoloski pristup omogucava identifikaciju banaka koje su uspele da nadmase opsti trend rasta trzis-
ta. To implicira znacajno podizanje barijera mobilnosti: u uslovima visoke koncentracije, bankarske
institucije moraju generisati znatno veci obim aktive i nivo operativne efikasnosti samo da bi zadrzale
status prosecnog trzisSnog ucesnika, sto dodatno marginalizuje manje i neefikasne aktere.

Konsolidacija u kvadratu Lidera: Najdominantniji trend je kretanje sistemski znacajnih banaka ka gorn-
jemdesnom kvadratu. Banke koje su kroz procese merdzeraiakvizicijaapsorbovale manje konkurente,
poput OTP banke i NLB Komercijalne, nisu samo povecale svoje trzisno ucesce, vec su uspele da tu
veli¢inu pretvore u operativnu efikasnost. Ovo potvrduje stavove Bikker i Bos (2008) da ekonomija
obima u bankarstvu direktno doprinosi stabilizaciji profitne pozicije.

Pomeranje proseka sektora: Primetno je da je ,krst” u 2024. godini postavljen na znatno viSim nivoima
u odnosu na 2017. godinu. Prosecno trzisno ucesce je poraslo sa 5,49% na 8,38%, sto je jasan indika-
tor smanjenja ukupnog broja ucesnika i ukrupnjavanja kapitala. To implicira da su barijere mobilnosti
postale znatno viSe - banka danas mora imati mnogo veci nivo aktive i prinosa samo da bi ostala u
proseku trzista.

Strateska otpornost: Migracija banaka iz levih kvadranata (niza profitabilnost) ka desnim u 2024. godini
sluzi kao finalni dokaz za Hipotezu H3. lako je krizni period 2020. godine privremeno narusio perfor-
manse, bankarski sektor je u 2024. usao homogeniji i profitabilniji, sa jasnije definisanim liderima koji
diktiraju tempo trzisne utakmice.

Nalazi ovogistrazivanja otvaraju pitanje korelacije izmedu veli¢ine banke i njene sustinske rezilijentno-
sti. lako rezultati potvrduju da ‘Lideri’ pokazuju visi stepen stabilnosti performansi nakon krize, ostaje
otvoreno pitanje da li je to posledica njihove unutrasnje otpornosti na rizike ili iskljucivo sposobnosti
da kroz ekonomiju obima i dominantnu trzisnu poziciju lak$e amortizuju eksterne sokove. Kontinuira-
no visok udeo kredita iznad 60% kod sistemski znacajnih banaka sugerise da njihova stabilnost direkt-
no determinise stabilnost celokupnog finansijskog sistema, Sto potvrduje vaznost bankarske strukture
kao kljucnog faktora rezilijentnosti u Republici Srbiji.
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Zakljucak

Istrazivanje sprovedeno u ovom radu pruzilo je sveobuhvatan uvid u dinamiku bankarskog sektora
Republike Srbije u periodu od 2017 do 2024. godine. Koriscenjem metodologije strateskih grupa,
analizirane su klju¢ne promene u profitabilnosti, trzisSnoj snazi i kapitalnoj strukturi, ¢ime su testirane
i potvrdene postavljene istrazivacke hipoteze. Na osnovu sprovedene analize, mogu se izvuci sledeci
kljucni zakljucci:

Potvrda Hipoteze H1: Procesi konsolidacije i akvizicija su fundamentalno izmenili arhitekturu trzista.
Rast prosecnog trzisSnog ucesca vodecih banaka sa 5,49% na 8,38% i njihova migracija u kvadrant ,Lid-
era” nedvosmisleno potvrduju da je ukrupnjavanje kapitala postalo primarna strategija za opstanak
i rast. Formiranje snaznog nukleusa oko ,Top 5” banaka podiglo je barijere mobilnosti, otezavajuci
poziciju manjim igracima.

Potvrda Hipoteze H2: Uprkos digitalnoj transformaciji i eksternim Sokovima, bankarski sektor u Srbiji
je zadrzao visok stepen vernosti tradicionalnom modelu posredovanja. Stabilno ucesce neto kredita
u aktivi iznad 60% ukazuje na to da kreditiranje realnog sektora i stanovnistva ostaje glavni generator
prihoda i osnova biznis modela vecine banaka.

Potvrda Hipoteze H3: Analiza je pokazala da je pad performansi u 2020. i 2021. godini bio privre-
menog i ciklicnog karaktera. Dramatican pad E/A odnosa na 5,95% bio je trenutak ekstremne finan-
sijske poluge, ali je sektor do 2024. godine uspeo da povrati stabilnost ROA na nivo od 2,34% uz
zdravu dokapitalizaciju. Ovo ukazuje na visoku adaptivnu sposobnost i stratesku rezistentnost sektora.

Nalazi ovogistrazivanja otvaraju pitanje korelacije izmedu velicine banke i njene sustinske rezilijentno-
sti. lako rezultati potvrduju da , Lideri” pokazuju visi stepen stabilnosti performansi nakon krize, ostaje
otvoreno pitanje da li je to posledica njihove unutrasnje otpornosti na rizike ili iskljucivo sposobnosti
da kroz ekonomiju obima i dominantnu trzisnu poziciju lakse amortizuju eksterne sokove. Kontinuira-
no visok udeo kredita iznad 60% kod sistemski znacajnih banaka sugerise da njihova stabilnost direkt-
no determinise stabilnost celokupnog finansijskog sistema, sto potvrduje vaznost bankarske strukture
kao klju¢nog faktora rezilijentnosti u Republici Srbiji.

Na osnovu identifikovanih trendova koncentracije i strateskih migracija, istrazivanje nudi konkretne
preporuke za nosioce makroprudencijalne politike i menadzment bankarskih institucija.

e Za kreatore politika (NBS): Neophodno je nastaviti sa pazljivim monitoringom sistemski znacajnih
banaka koje ¢ine ,strateski nukleus” trzista, buduci da njihova visoka korelisanost i slicni profili rizika
mogu biti izvor sistemske ranjivosti u uslovima ekstremnih sokova. Fokus regulatora treba da ostane
na ocuvanju kapitalnog ,amortizera” (E/A), koji se pokazao kao kljucan faktor rezilijentnosti tokom
2020. godine.

e Za menadzment banaka: Rezultati ukazuju na to da puko povecanje trziSnog ucesca vise nije ga-
rancija uspeha ukoliko ga ne prati operativna efikasnost (ROA). Preporuka za manje banke jeste fokus
na trzisne nise ili ubrzanu digitalizaciju, kako bi se prevazisle visoke barijere mobilnosti koje su formi-
rane procesom ukrupnjavanja sektora.
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Finalni uvid u matrice strateskih grupa pokazuje da se sektor krece ka stanju stabilne oligopolne
konkurencije. Banke koje su uspesno prebrodile period transformacije sada fokus prebacuju sa puke
veli¢ine aktive na operativnu efikasnost i upravljanje rizicima.

Dobijeni rezultati postavljaju ¢vrstu osnovu, ali istoviemeno ukazuju na smernice za buduca naucna
istrazivanja. Bududi istrazivacki napori bi trebali biti usmereni ka primeni naprednijih kvantitativnih
ekonometrijskih metoda, poput dinamickih panel modela, kako bi se statisticki testirala uzro¢no-pos-
ledi¢na veza izmedu nivoa trzisne koncentracije i pokazatelja stabilnosti banaka u dugom roku. Ta-
kode, s obzirom na ubrzanu digitalizaciju, u naredne analize bi bilo korisno uvrstiti ,stepen digitalne
zrelosti” kao novu, nefinansijsku varijablu za formiranje strateskih grupa na domacem bankarskom
trzistu.

U godinama koje dolaze, moze se ocekivati dalja tehnoloska transformacija, gde ce digitalna zrelost
postati nova varijabla koja ce razdvajati lidere od pratilaca. Ipak, rezultati ovog rada sugerisu da ce
stabilna kapitalna baza i ¢vrsta povezanost sa realnim sektorom ostati neprikosnoveni stubovi uspeha
na bankarskom trziStu Srbije.

NAPOMENA: Rad je rezultat istrazivanja u okviru Projekta Ministarstva nauke, tehnoloskog razvoja i
inovacija. Broj Ugovora za realizaciju Projekta u okviru Inovacionog centra Univerziteta u Nisu je: 451-
03-33/2026-03/200371.
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Abstract: The subject of this work is the analysis of the structural transformation and strategic positioning of banks
in the Republic of Serbia in the period from 2017 to 2024. The main goal of the research is a scientific analysis of
the dynamics of the banking sector using the methodology of strategic groups, in order to identify key migrations
between market quadrants and assess the degree of structural adjustment of the sector to macroeconomic shocks.
The methodology includes descriptive statistics, comparative analysis and visualization on a two-dimensional matrix,
with a focus on a sample of 11 banks. The results of the research confirm that the intensive consolidation process led
to a significant consolidation of the market, whereby the average market share in the total assets of the leading banks
increased from 5.49% to 8.38%. The analysis shows a high degree of resilience of the sector, which retained the primary
function of lending to the economy and the population with a share of loans above 60%. It was found that the decline
in profitability (ROA) and capital base (E/A) during the crisis year 2020 was of a temporary nature, which was followed
by a stabilization of performance on a healthy basis.

Keywords: market consolidation, banking sector of Serbia, financial stability, cluster analysis, strategic
groups
JEL classification: G21, G34, GO1
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Introduction

The modern banking system of the Republic of Serbia in the period from 2017 to 2024 represents an
example of deep structural transformation and strategic adjustment. This period was marked by an
intense process of consolidation, where the market evolved from a state of moderate fragmentation
to a highly concentrated environment. The main drivers of these changes were the waves of
acquisitions of leading banking groups, digital transformation and the necessity of increasing
operational efficiency in conditions of global uncertainties, as well as the need to preserve stability
in conditions of global economic shocks.

During the observed period, the sector faced heterogeneous challenges - from the period of low
interest rates, through the global health crisis in 2020, to the current restrictive monetary policy.
Through the analysis of key indicators such as profitability ROA, structure of assets through the share
of loans and stability of the capital base E/A, the work tries to document how these factors were
reflected on the competitive position of banks. Particular importance is attached to the fact that
the consolidation process led to an increase in the average market share of individual banks, which
clearly indicates the formation of strong market leaders. The focus of the work is on the analysis
of changes and their impact on the performance and strategic positioning of banks, with special
reference to the resilience of the sector during the pandemic year 2020.

The subject of the research is the analysis of financial performance and market position of banks
in Serbia. The main goal of the research is a scientific analysis of the dynamics of the strategic
positioning of banks in Serbia using the methodology of strategic groups. The paper seeks to classify
banks based on their market strength and performance in order to identify key migrations between
strategic squares. An additional goal is to determine the degree of resilience of the sector based
on the movement of indicators of profitability and asset quality in conditions of macroeconomic
uncertainty.

Based on the set goals, the following hypotheses were defined:

H1: The process of structural consolidation of the banking market in Serbia led to a significantincrease
in the average market share of the leading banks and a decrease in the overall fragmentation of the
sector.

H2: The banking sector shows a high degree of resistance in the domain of its basic function -
lending to the economy and the population, maintaining the stability of the traditional lending
model despite the effects of cyclical external shocks.

H3: The decline in return on assets (ROA) and equity participation (E/A) during the crisis year 2020
was of a temporary nature, while long-term trends indicate a high adaptive capacity of the sector to
stabilize performance on a sustainable basis.

For the purposes of this paper, a combined approach was used, which includes: 1. Descriptive
statistical analysis applied to key indicators (ROA, E/A, loan share) in order to determine average
trends at the level of the entire sector; 2. Comparative analysis to compare the situation in 2017
and the situation in 2024, in order to identify long-term changes; 3. Visualization of banks on a
two-dimensional matrix (Market Share vs. ROA) to classify banks into groups such as “Leaders”,
“Specialists” and “Performers”; 4. Migration analysis refers to monitoring the movement of individual
banks within strategic groups based on their relative performance.
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Literature Review and Research Methodology

Analysis of the strategic positioning of banks requires a solid theoretical framework that enables
the transformation of financial data into relevant conclusions. In this sense, the application of the
concept of strategic groups in this paper is justified by the findings of Porter (1980), who points out
that within an industry, companies are not homogeneous entities, but are grouped around similar
strategic dimensions. In modern conditions, authors such as Bikker and Bos (2008) emphasize that
consolidation processes, which we witness in the Serbian market, directly change competitive
dynamics, favoring banks that manage to optimize their cost structures through economies of scale.
According to the findings cited by Casu et al. (2015); (Gegenheimer, 2007) sector consolidation leads
to a redistribution of market power, with larger entities taking advantage of asset diversification to
achieve more stable revenues in conditions of macroeconomic uncertainty.

The concept of strategic groups, as an intermediate level of analysis between the entire sector and
an individual bank, enables the identification of the internal structure of the market. According to
research conducted by Halaj and Zochowski (2009); Schildbach and Schneider, (2017) banks within
the same strategic group not only share similar visual positions on the matrix, but also similar risk
profiles and responses to regulatory changes. This conceptimplies the existence of “mobility barriers”
that prevent the transition of banks between groups, which explains why certain institutions retain the
position of “specialists” or “leaders” for years despite changes in the market environment.

In this context, the ROA variable is consistently used in the literature as a superior measure of
operational efficiency, because it isolates the bank'’s profitability from the effects of financial leverage,
which is of crucial importance for comparing banks of different sizes within the same sector (Rose,
Hudgins, 2015); (Wagdi et al., 2019); (Budhathoki et al., 2020). Unlike the return on equity (ROE), ROA
allows analysts to determine how efficiently management is using total resources to generate profits,
which is key to objectively mapping banks on the strategic matrix.

A special segment of the literature deals with the stability of banking operations through the analysis
of asset quality and capital adequacy. Authors such as Berger and Bouwman (2013) point out that the
role of capital, measured through E/A, is crucial in phases of market turbulence, because it acts as an
“absorber” of external shocks. In works that analyze emerging banking markets, the duality between
the need for high capitalization and the pursuit of profitability maximization is often highlighted
(Glingor, 2023; Casu et al., 2015). This theoretical conflict is directly applicable to the analysis of the
domestic market in the period 2017-2024, where through the migration of banks between strategic
groups, the transformation from traditionally highly capitalized institutions to more efficient, but
potentially more exposed business models can be followed. Authors like Mishkin and Eakins (2018);
Berger and Bouwman (2011) emphasize that adequately capitalized banks are more likely to survive
during systemic crises, because own capital represents the first line of defense against losses in the
loan portfolio, which directly affects the long-term strategic positioning of the institution.

Analysis of changes in structure and market participation is a key determinant of the stability of
financial systems in economies in transition. Domestic and regional empirical practice offers valuable
insights into these processes. Loncar and Raji¢ (2012) point to the early stages of restructuring and
the impact of macroeconomic factors on placement stability, while Bukvic¢ (2017 2020) documents
the evolution of concentration in detail and emphasizes that consolidation of the sector inevitably
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changes the strategic priorities of banks. Through an analysis of the market structure, Kali¢anin and
Terzic¢ (2023) point out that increased grouping around several leading banking groups creates specific
barriers to mobility, forcing smaller actors to adopt defensive strategies or niche positioning. Using
the methodology of strategic groups, which finds its roots in the statements of Porter (1980) and Grant
(2010), enables bridging the gap between aggregate macroanalysis and individual behavior of banks,
while Huizinga and Demirglic-Kunt (2000) remind that the financial structure and the size of the
market share directly determine long-term profitability ranges.

In this regard, the methodological framework of this paper is based on a combination of quantitative
analysis of financial indicators and qualitative interpretation of strategic positioning. The application
of the model of strategic groups makes it possible to overcome the limitations imposed by observing
the sector as ahomogeneous whole, providing an insight into the specific dynamics within the Serbian
market in the period from 2017 to 2024.

The research is focused on a representative sample of 11 banks on the Serbian market, which were
selected based on the availability of data in the observed eight-year period and importance for the
formation of the sector average. Also, these banks continuously cover over 90% of the total assets of
the entire banking sector during the observed eight-year period. The inclusion of such a wide sample
is necessary for the precise calculation of the arithmetic means that define the coordinate origin (the
so-called “cross”) on the matrices of strategic groups. Although 11 banks were included in the creation
of the matrices, namely Aik banka, Adriatic banka, Banka Intesa, Postal Savings Bank, Erste banka,
Eurobank, Halk bank, NLB Komercijalna banka, OTP banka, Raiffeisen banka and Unicredit banka, the
focus of in-depth analysis and monitoring of strategic migrations was placed on arepresentative sample
of five systemically significant banks (Banca Intesa, OTP, Raiffeisen, NLB Komercijalna and UniCredit).
Such methodological dualism, which implies observing the entire market with a focus on leaders,
is justified by the theory of market concentration and economies of scale advocated by Bikker and
Bos (2008); Hatz (2021) who emphasize that dominant actors dictate the pace of technological and
operational changes in the sector. Given that these banks control over 80% of assets, they represent
the core of the entire sector. This approach makes it possible to generalize the obtained results and
observed trends with a high degree of reliability to the entire banking system of Serbia.

The central measuring instrument in the work is the matrix of strategic groups, where banks are
mapped in the coordinate system based on their performance in relation to the sector average. The
central point of intersection on the graph is determined based on the average value of the sector
for each observed year. This visualization technique, popularized by Hitt, Ireland and Hoskisson
(2013), allows banks to be classified into four quadrants: Leaders, Specialists, Performers and Banks
in Transformation. Primary data were collected from audited annual financial reports of banks and
statistical bulletins of the National Bank of Serbia. Descriptive statistics and comparative analysis were
used for data processing, which made it possible to test the set hypotheses through the identification
of strategic bank migrations in the eight-year period.

For the purpose of mapping strategic groups, two key variables were defined as the axes of the matrix:
1. Market Share: Used as an indicator of market power, following the views of Berger & Bouwman
(2011) that asset size directly impacts competitive advantage through lower financing costs. The focus
on market share is further justified by Mester & Berger (2003), who found that larger market shares in
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post-crisis periods often correlate with greater stability in net interest margins and better bargaining
power.
Market Share=Total Asset_bank/Total Asset_sector*100

2. Return on Assets (ROA): Selected as the primary indicator of profitability and asset management
efficiency. According to Golin & Delhaise (2013), Parvin et al. (2019), and Wagdi et al. (2019), this
indicator best demonstrates management’s ability to generate profit from available assets, regardless
of the financing method.

ROA=(Net Income)/(Total Asset)*100

In addition to the primary variables, auxiliary indicators were analyzed to provide insight into risk
profiles and stability. According to Hull (2015) and Kagecha (2014), performance in modern banking
cannot be viewed in isolation from capital adequacy and asset quality. Consequently, two auxiliary
variables were introduced:

3. Share of Loans in Total Assets: Acts as an indicator of a bank’s strategic focus on the real sector.
As noted by Casu et al. (2015), a high share of loans indicates a traditional mediation model but also
carries a higher level of credit risk.

4. Equity-to-Assets Ratio (E/A): Used as a measure of financial leverage and solvency. Modern authors
like Mishkin and Eakins (2018) emphasize that capital levels determine a bank’s capacity to absorb
losses. The decline of this indicator to 5.95% in 2020 is analyzed through the prism of regulatory
requirements and capital management in crisis conditions, which is crucial for testing Hypothesis H3.

Analysis of Results and Discussion

In this chapter, we interpret the key findings of the research, focusing on profitability dynamics, asset
stability and strategic migration on the example of banks within the banking sector of the Republic of
Serbia in the period 2017-2024.

Analysis of Profitability Trends

The basic indicator of the success of any banking strategy is its ability to generate returns from available
assets. Following the methodology of Rose and Hudgins (2015), we focus on the ROA indicator. Graph
1shows the trend of the average value of ROA of the analyzed banks in the period from 2017 to 2024.

Figure 1-Trend of Average ROA for the Analyzed Banks for the Period 2017-2024.
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As can be seen in Chart 1, the average value of ROA of selected banks in the banking sector of the
Republic of Serbia at the beginning of the observed period was 2.81%. However, the yield erosion
trend is noticeable, reaching its minimum in 2021 at 0.95%. This drop in profitability correlates with
global macroeconomic disturbances, but also with the process of cleaning up the balance sheet.
Nevertheless, the strong recovery to 2.34% in 2024 confirms the hypothesis about the temporary
nature of the decline and the successful adaptation of banks to new interest cycles. In accordance with
the findings of Bikker and Bos (2008), this recovery can be attributed to the effects of consolidation -
larger banks, through cost optimization, managed to recover profitability faster in conditions of rising
interest rates.

In order to understand this recovery of profitability, it is necessary to simultaneously analyze the
movement of problem loans that have burdened balance sheets for years. Chart 2 follows the
movement of NPL (Non-Performing Loans) of the entire banking sector.

Figure 2 - Trend of the Share of Non-Performing Loans (NPLs) in the Total Loans of the Serbian
Banking Sector (2017-2024)
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Source: Author’s calculation based on the Income Statement data of the selected banks

As we can see, the continuous decline in NPLs has directly affected the release of loss provisions.
According to the findings of Hull (2018), the reduction of credit risk is the primary driver of ROA
growth, as it allows banks to more efficiently allocate capital to profitable placements.

Dynamics of Assets and Capital Base

The second segment of the analysis focuses on stability through the relationship between credit
activity and the participation of own capital. After analyzing the returns, we shift the focus to the
balance sheet structure, where we test the stability of the traditional banking model (Hypothesis H2)
and the resilience of capital. Graph 3 follows the trend of the average share of loans in the total assets
of selected banks in the sector.
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Figure 3 - Average Share of Net Loans in Total Assets of Selected Banks (in %) by Year
for the Period 2017-2024
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Despite intensive digitization, Graph 3 shows that the share of loans remains stable above the level
of 60%. This is the key evidence that banks in Serbia have not significantly changed their business
model, but have remained focused on lending to the real sector and the population. In parallel with
the stability of loans, in Graph 4 we observe the movement of own capital as the main risk absorber.

Figure 4 - Average Equity-to-Assets (E/A) Ratio in % by Year for the Period 2017-2024

25.0%

22.0%

20.3%

20.0% -

14.6% 140% 144% 14.4%

15.0% -

10.0% -

EElESEEEDN

2017 2018 2019 2020 2021 2022 2023 2024

5.0% -

0.0% -

Source: Author’s calculation based on the Balance Sheet data of the selected banks

Here we see the most dramatic change - the drop in average E/A to just 5.95% in 2020. From the point
of view of Berger and Bouwman (2013), this indicates extremely high financial leverage in the crisis
year. Nevertheless, growth to 14.39% in 2024 shows a return to a more conservative capitalization
policy, which increases the stability of the entire system.

The temporary nature of the performance deterioration during 2020 cannot be viewed in isolation
from the timely reaction of the National Bank of Serbia. A key role in preserving stability was played
by the prescribed moratoriums on the repayment of obligations, which prevented a sudden jump
in NPLs in the midst of the pandemic, as well as regulatory concessions regarding the classification
of assets. These measures enabled banks to preserve liquidity and credit potential, which, with the
subsequent stabilization of interest rates, resulted in a rapid recovery of ROA to 2.34% by 2024.

To summarize these trends, we use the following comparative view:
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Figure 5 - Correlation Between the Average Lending Activity and the Capital Base of the Observed
Banks for the Period 2017-2024
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The data show an exceptional stability of the share of loans in assets, which is around 62%. This
confirms Hypothesis H2 - banks in Serbia have maintained their focus on traditional banking despite
digitization and crises. Particularly interesting is the drop in the E/A ratio to 5.95% in 2020. From a
discussion point of view, this finding reflects what Berger and Bouwman (2013) call “capital efficiency
management”. Banks used the crisis momentto increase financial leverage, which laterin 2024 resulted
in stabilization at 14.3%. All the previously mentioned trends, which imply growth of profitability and
the stabilization of capital, took place in the context of intense consolidation of the market.

After analyzing the structural balance between credit activity and the capital base, it is necessary to
examine how these internal performances were reflected on the external competitive position of the
leading players. While the stability of the loan share and the recapitalization of the sector ensured
systemic resilience, the processes of mergers and acquisitions fundamentally changed the map
of market power. In order to precisely quantify the effect of consolidation on the most important
institutions, below is a comparative presentation of the market share of the five leading banks.
This insight allows us to identify the ‘strategic nucleus’ of the sector which, through economies of
scale, described in the works of Bikker and Bos (2008), managed to absorb smaller competitors and
significantly increase its influence on the market in the period from 2017 to 2024.
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Figure 6 - Comparative Overview of the Market Share of the Five Most Systemically Important Banks
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Graph 6 directly confirms Hypothesis H1 about the intensive consolidation of banks. The growth of
the market share of banks that were the bearers of the integration process is particularly indicative,
where we see that the gap between the leaders and the rest of the market has deepened, thus creating
high mobility barriers for smaller banking institutions. The average participation per bank increased
from 5.49% to 8.38%, which is the result of acquisitions (OTP, NLB Komercijalna). As Bikker and Bos
(2008) state, greater participation brings economies of scale that were necessary to achieve the 2024
ROA results. All these data are summarized in Table 1, which represents the basis for creating matrices
of strategic groups.

Table 1- Summary of the Average Key Indicators for Selected Banks in the Banking Sector for the
Period 2017-2024

Year Averasieat/éarket Average ROA Average E/A ratio Ave:g:tl;‘g:ig-to-
2017 5.49% 2.81% 21.96% 61.26%
2018 5.58% 146% 20.35% 63.17%
2019 5.89% 1.61% 18.35% 63.76%
2020 5.95% 1.08% 5.95% 63.36%
2021 6.84% 0.95% 14.58% 63.94%
2022 8.05% 1.55% 14.01% 62.86%
2023 8.29% 2.00% 14.36% 64,.5%
2024 8.38% 2.34% 14.39% 62.17%

Source: Author’s calculation based on the Balance Sheet and Income Statement data of the

selected banks
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The growth of the average market share of leading banks from 5.5% in 2017 to 8.4% in 2024, viewed
through the prism of total balance sheet assets, provides direct and clear evidence to confirm
Hypothesis H1. These data unequivocally indicate that the consolidation process led to a tangible
consolidation of the domestic market in favor of systemically important participants. When it comes
to the stability of the capital base (Hypothesis H3), the data show that the ratio of own capital and
assets (E/A) in the crisis year 2020 recorded a drop to 5.95%, which reflects the high level of financial
leverage in the midst of the pandemic. This short-term decline was a direct consequence of the
conscious and controlled growth of banks’” balance sheet assets in order to provide the necessary
liquidity to the economy and the population through prescribed moratoriums and reliefs, and not an
indicator of the threat to the solvency of the sector itself. Already from 2021, this indicator stabilizes
sharply at the level of over 14%, demonstrating an extremely high adaptive capacity and the ability of
the domestic banking sector to restore and preserve capital buffers in the short term, which provides
reliable evidence to confirm Hypothesis H3.

Strategic Positioning and Migrations

After a detailed analysis of individual indicators of profitability and asset structure, the key step in the
research is the integration of these variables into a unique strategic space. By applying the matrix of
strategic groups, we identify how the banks repositioned themselves in relation to the averages of the
sector, which, as Table 1 showed, moved significantly during the observed eight years. The final part
of the analysis presents the mapping of banks on the matrix of strategic groups for 2017 and 2024. In
order to accurately identify competitive positions, banks are classified into four strategic groups based
on their position in relation to the arithmetic mean (average) of the sector. Market share as a measure
of market power and ROA as a measure of operational efficiency were used as criteria for division. In
this way, the following quadrants were defined:

1. Market Leaders - Upper Right Quadrant: Banks achieving above-average market share with above-
average profitability. These banks use economies of scale and dominant market position to maximize
returns. These are systemically significant banks that dictate the standards of the competitive game.
2. Specialists - Lower Right Quadrant: Banks that have a smaller than average market share butachieve
high profitability.

3. Performers (Operatives) - Upper left quadrant: Banks with a high market share whose profitability is
below the sector average. These institutions often sacrifice short-term profits for the sake of preserving
market position or are in a high-cost phase after acquisitions, where synergy effects are still pending.
4. Banks in the transformation phase - Lower left quadrant: Institutions that are below the average in
both criteria. These banks usually face strategic challenges, or are too small to be efficient. Most often,
they are the targets of acquisitions or are in the process of deep business restructuring. Long-term
survival in this quadrant without strategic change is difficult.

In the context of the Serbian market, the barriers to mobility that prevent the transition of smaller
banks to the “Leader” group have become multiple. In addition to regulatory capital requirements
that have become more rigorous, a key barrier is the high fixed costs of digital transformation and
the necessity of economies of scale to maintain competitiveness. The examples of OTP banka and
NLB Komercijalna banka best illustrate these barriers; these institutions bridged the gap in market
share through strategic acquisitions, using synergy and optimization of operating costs in order to
permanently position themselves in the strategic nucleus of the sector, which is almost impossible for
smaller actors without significant capital injections.
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This methodology allows monitoring the movement of banks between quadrants during the observed
period (2017-2024), which directly indicates the success of their business strategies. Two key points in
time are shown below: Graph 7 shows the initial year 2017 marked by fragmentation, while Graph 8
shows the last year 2024, of observation and positioning of the analyzed banks in the banking sector.
The aim of this comparative presentation is to observe changes in the position and movement of
banks from cluster to cluster during the period.

Figure 7 - Strategic Group Matrix of the Serbian Banking Sector for 2017
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In 2017, we observe the dispersion of banks, where a significant number of actors occupy “Specialist”
positions (high ROA, but low participation) or are in the transformation phase. The average share of
5.49% left room for a large number of medium-sized banks.

Figure 8 - Strategic Group Matrix of the Serbian Banking Sector for 2024
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A comparative view of Chart7 and Chart 8 reveals a profound transformation of the marketarchitecture.
While the year 2017 was marked by moderate dispersion, where banks were distributed in different
strategic “pockets”, the year 2024 shows a clear strategic polarization.

The shift of the zero-coordinate beginning on the matrix for 2024 compared to 2017 is a direct
consequence of structural changes in the sector. The fact that the average market share increased from
5.49% to 8.38% indicates that the arithmetic means of the sector has become a ‘moving target’. This
methodological approach enables the identification of banks that managed to surpass the general
trend of market growth. This implies a significant increase in mobility barriers: in conditions of high
concentration, banking institutions must generate a significantly higher volume of assets and a level
of operational efficiency just to maintain the status of an average market participant, which further
marginalizes smaller and inefficient actors.

Consolidation in the Leader square: The most dominant trend is the movement of systemically
important banks towards the upper right square. Banks that absorbed smaller competitors through
mergers and acquisitions, such as OTP banka and NLB Komercijalna, not only increased their market
share, but also managed to turn that size into operational efficiency. This confirms the views of Bikker
and Bos (2008) that economies of scale in banking directly contribute to the stabilization of the profit
position.

Strategic resilience: The migration of banks from the left quadrants (lower profitability) to the right in
2024 serves as the final evidence for Hypothesis H3. Although the crisis period of 2020 temporarily
impaired performance, the banking sector entered 2024 more homogeneous and profitable, with
more clearly defined leaders dictating the pace of the market game.

The findings of this research raise the question of the correlation between the size of a bank and
its essential resilience. Although the results confirm that the “Leaders” show a higher degree of
performance stability after the crisis, it remains an open question whether this is a consequence of
their internal resistance to risks or solely the ability to more easily amortize external shocks through
economies of scale and a dominant market position. The continuously high share of loans above
60% at systemically important banks suggests that their stability directly determines the stability of
the entire financial system, which confirms the importance of the banking structure as a key factor of
resilience in the Republic of Serbia.
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Conclusion

The research conducted in this paper provided a comprehensive insight into the dynamics of the
banking sector of the Republic of Serbia in the period from 2017 to 2024. Using the methodology
of strategic groups, key changes in profitability, market power and capital structure were analyzed,
which tested and confirmed the set research hypotheses. Based on the analysis, the following key
conclusions can be drawn:

Confirmation of Hypothesis H1: Consolidation and acquisition processes have fundamentally
changed the architecture of the market. The growth of the average market share of the leading banks
from 5.49% to 8.38% and their migration to the “Leader” quadrant unequivocally confirm that capital
accumulation has become the primary strategy for survival and growth. The formation of a strong
nucleus around the “Top 5” banks has raised mobility barriers, making the position of smaller players
more difficult.

Confirmation of Hypothesis H2: Despite the digital transformation and external shocks, the banking
sector in Serbia has maintained a high degree of fidelity to the traditional mediation model. The
stable participation of net loans in assets above 60% indicates that lending to the real sector and the
population remains the main generator of income and the basis of the business model of most banks.

Confirmation of Hypothesis H3: The analysis showed that the decline in performance in 2020 and
2021 was temporary and cyclical in nature. The dramatic drop in the E/A ratio to 5.95% was a moment
of extreme financial leverage, but the sector managed to regain ROA stability at 2.34% by 2024 with
healthy recapitalization. This indicates a high adaptive capacity and strategic resilience of the sector.

The findings of this research raise the question of the correlation between the size of a bank and
its essential resilience. Although the results confirm that the “Leaders” show a higher degree of
performance stability after the crisis, it remains an open question whether this is a consequence of
their internal resistance to risks or solely the ability to more easily amortize external shocks through
economies of scale and a dominant market position. The continuously high share of loans above
60% at systemically important banks suggests that their stability directly determines the stability of
the entire financial system, which confirms the importance of the banking structure as a key factor of
resilience in the Republic of Serbia.

Based on the identified trends of concentration and strategic migrations, the research offers specific
recommendations for macroprudential policy holders and management of banking institutions.

* For policymakers (NBS): It is necessary to continue careful monitoring of systemically important
banks that form the ‘strategic nucleus” of the market, since their high correlation and similar risk
profiles can be a source of systemic vulnerability in conditions of extreme shocks. The regulator’s
focus should remain on preserving the capital ‘shock absorber’ (E/A), which has proven to be a key
factor in resilience during 2020.

e For bank management: The results indicate that a mere increase in market share is no longer a
guarantee of success if it is not accompanied by operational efficiency (ROA). The recommendation
for smaller banks is to focus on market niches or accelerated digitization, in order to overcome the
high mobility barriers that were formed by the consolidation of the sector.
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A final insight into the matrices of strategic groups shows that the sector is moving towards a state of
stable oligopolistic competition. Banks that have successfully weathered the transformation period
are now shifting their focus from mere asset size to operational efficiency and risk management.

The obtained results lay a solid foundation, but at the same time indicate guidelines for future scientific
research. Future research efforts should be directed towards the application of more advanced
quantitative econometric methods, such as dynamic panel models, in order to statistically test the
causal relationship between the level of market concentration and indicators of bank stability in the
long run. Also, considering the accelerated digitization, it would be useful to include the “degree of
digital maturity” as a new, non-financial variable for the formation of strategic groups on the domestic
banking market in the following analyses.

In the coming years, further technological transformation can be expected, where digital maturity will
become the new variable that will separate the leaders from the followers. Nevertheless, the results
of this paper suggest that a stable capital base and a solid connection with the real sector will remain
undisputed pillars of success in the banking market of Serbia.

NOTE: This paper is the result of research supported by the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia. The Project is being implemented within the
Innovation Center of the University of Nis under Contract No. 451-03-33/2026-03,/200371.
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Rezime: Objavijivanjem Smernica za izradu programa uskladenosti poslovanja i Modela programa uskladenos-
ti, Komisija za zastitu konkurencije je ucinila znacajan iskorak u razvoju okvira uskladenosti poslovanja sa pravom
konkurencije, priblizavajuci ga resenjima koja su vec prisutna u pravu konkurencije Evropske unije. U radu se postavlja
pitanje u kojoj meri je taj normativni iskorak pracen prakticnim rezultatima i da li postojeci institucionalni i regulatorni
uslovi omogucavaju efektivnu primenu programa uskladenosti poslovanja u domacem sektoru bankarstva. Posebna
paznja je posvecena analizi uporednopravnih resenja u drzavama clanicama Evropske unije, gde postoje podsticajni
mehanizmi koji mogu dovesti do umanjenja kazni za povredu prava konkurencije u slucaju postojanja programa usk-
ladenosti. Zakljucuje se da, u odsustvu adekvatnih institucionalnih podsticaja i efikasne primene prava konkurencije u
bankarskom sektoru, programi uskladenosti poslovanja nemaju znacajan potencijal da ojacaju konkurenciju, a njiho-

vo usvajanje moze predstavljati requlatorni trosak.

Kljucne reci: Zastita konkurencije; Komisija za zastitu konkurencije; Program uskladenosti poslovan-
ja; Bankarski sektor; Podsticajne mere.

JEL klasifikacija: K21, K23, G21
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Uvod

Usvajanje internih programa uskladenosti poslovanja sa propisima o zastiti konkurencije na osnovu
takozvanog mekog prava (engl. soft law), predstavlja novi trend u zemljama ¢lanicama EU. Ti pro-
grami su interni pravni akti trziSnih ucesnika u vidu internih pravila i procedura koje su zasnovane
na proceni rizika povrede prava konkurencije, sa ciljem postovanja propisa o zastiti konkurenciji i
minimiziranja rizika koji mogu da nastanu u slucaju njihove povrede (npr. regulatorni, reputacioni,
finansijski rizik). U skladu sa tim, Komisija za zastitu konkurencije u Srbiji (KZK) je 2021. godine usvo-
jila opste Smernice za izradu programa uskladenosti poslovanja sa propisima o zastiti konkurenci-
je (Smernice), a zatim i prate¢i Model programa uskladenosti poslovanja (Model) 2022. godine,
namenjen svim ucesnicima na trzistu.

U radu se razmatra da li bi usvajanje i primena tih programa uskladenosti, po uzoru na drzave ¢lan-
ice EU, moglo da ima znacajan efekat na jacanje konkurencije u sektoru bankarstva, ili bi u praksi
moglo da ostane bez znacajnijih rezultata, svodeci se na regulatorni zahtev koji predstavlja dodatni
trosak za ucesnike na trzistu i koji u krajnjem efektu moze da umanji konkurentnost.

Rad se, izmedu ostalog, u jednom delu oslanja na rad Ilica (2026) koji razmatra ulogu i odnos usk-
ladenosti poslovanja (compliance) i zastite konkurencije u nacelu. Ovim radom se dalja analiza
usmerava na pomenute koncepte u bankarskom sektoru. Naime, razmatraju se regulatorni okvir
Narodne banke Srbije (NBS), postojeca praksa KZK kada su banke u pitanju, ali i pitanje njihove
institucionalne saradnje. Dodatno, rad obuhvata sektorsku analizu uskladenosti poslovanja banaka
sa pravilima zastite konkurencije, sa fokusom na mogucnost da funkcija uskladenosti poslovanja
banaka identifikuje i ukljuci rizik povrede konkurencije u postojece sisteme upravljanja rizicima.

Struktura rada prati postavljeno istrazivacko pitanje tako da se u drugom delu rada analizira sadrzina
i svrha programa uskladenosti poslovanja, dok treci deo rada sadrzi uporednopravni prikaz rele-
vantnih normativnih resenja i sudske prakse, sa posebnim osvrtom na iskustva drzava clanica EU.
Cetvrti deo rada je posvecen analizi postojeceg institucionalnog i pravnog okvira u Srbiji, ukljucujudi
podzakonske akte KZK i NBS, kao i poslovnu praksu banaka u pogledu izrade i primene programa
uskladenosti poslovanja sa propisima o zastiti konkurencije. U zavrsnom delu rada slede zaklju¢na
razmatranja.
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Sadrzina i svrha programa uskladenosti poslovanja sa propisima
o zastiti konkurencije

Propisi o zastiti konkurencije, izmedu ostalog, ureduju ponasanje privrednih subjekata na relevantnom
trziStu tako Sto nacelno zabranjuju restriktivne sporazume i zloupotrebu dominantnog polozaja i
omogucavaju kontrolu koncentracija. Ristic i Trifunovi¢ (2022) smatraju da je osnovni cilj tih propisa
uvecanje konkurentskog pritiska na trzistu i samim tim uvecanje ekonomskog napretka i narocito
blagostanja potrosaca. Uskladenostsatim propisima podrazumeva organizovanje poslovanja ucesnika
na trzistu tako da se rizik od povrede konkurencije svede na najmanju mogucu meru, sto je direktno
povezano sa efikasnijim ostvarivanjem osnovnih ciljeva prava konkurencije. Dodatno, ta uskladenost
poslovanja moze da doprinese uvecanju pravne sigurnosti u poslovanju, sprecavanju finansijskih i
reputacionih posledica povrede zakona i ocuvanju poverenja i trziSne pozicije.

U skladu sa tendencijama koje su uocljive u okviru OECD-a i Evropske unije, posebno u pogledu
jacanja primene prava konkurencije, KZK je u decembru 2021. godine izdala Smernice za izradu
programa uskladenosti poslovanja sa propisima o zastiti konkurencije izmedu ostalog, sa ciljem
podizanja svesti o znacaju primene prava konkurencije i razvoja kulture zastite konkurencije u Srbiji,
o ¢emu govori i Dobric (2023). Dodatno, u junu 2022. godine Komisija je objavila i Model programa
uskladenosti poslovanja sa propisima o zastiti konkurencije.

| pored toga sto izrada programa uskladenosti poslovanja nije zakonska obaveza za ucesnike
na domacem trzistu, ona predstavlja preporuku Komisije, imajuci u vidu da interni akti tog tipa
predstavljaju pomoc¢ ucesnicima na trzistu da se pridrzavaju propisa o zastiti konkurencije u svom
poslovanju, po ugledu na praksu nacionalnih tela za zastitu konkurencije zemalja ¢lanica EU.

Smernice su namenjene svim trziSnim ucesnicima, odnosno svim subjektima koji ucestvuju u
prometu dobara i usluga na domacem trzistu. U skladu sa Smernicama, osnovni cilj izrade programa
uskladenosti poslovanja je smanjenje rizika povrede konkurencije, $to se postize blagovremenom
identifikacijom rizika i utvrdivanjem aktivnosti za njihovo otklanjanje. Na taj nacin, pored zastite
konkurencije, ucesnici na trzistu znacajno smanjuju verovatnocu da ¢e im biti izrecene novcane kazne
(do 10% ukupnog godisnjeg prihoda), gradanske i krivicne sankcije, naneta reputaciona Steta ili da ce
protiv njih biti podnete tuzbe za naknadu stete. Drugim recima, prednosti izrade i primene programa
uskladenosti su visestruke i odnose se na smanjivanje rizika zakljucivanja restriktivnih sporazuma,
zloupotrebe dominantnog polozaja i nedozvoljenih koncentracija.

Efikasan program uskladenosti treba da zadovolji kriterijume koji se odnose na adekvatnu identifikaciju
rizika od povrede propisa, definisanje mera za njihovo ublazavanje, definisanje proceduralnog okvira
i nadleznih lica, obezbedivanje obuke zaposlenih, dostupnost pravne pomoci, uvodenje obaveze
internog prijavljivanja povreda i informisanje Komisije o povredama konkurencije.

Takode, Smernice imaju za cilj podizanje svesti o potrebi uskladivanja sa propisima o zastiti
konkurencije, razvoj kulture konkurencije, jednostavniju izradu internih programa (posebno za
preduzeca sa ogranicenim resursima) i jacanje fer konkurencije na trzistu, sto ima za rezultat efikasnije
trziste, nize cene i kvalitetnija dobra i usluge za potrosace.

KZK je, pored objavljenih Smernica, otisla korak dalje objavljivanjem Modela programa uskladenosti
poslovanja sa propisima o zastiti konkurencije. Model predstavlja skup uputstava namenjenih
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ucesnicima na trzistu za kreiranje i implementaciju programa uskladenosti. Model je komplementaran
sa Smernicama i ima za cilj da olaksa izradu i implementaciju programa uskladenosti poslovanja
posebno za mala i srednja privredna drustva, pri ¢emu data forma programa nije obavezujuca, vec¢
naprotiv, formu programa je neophodno prilagoditi specificnostima trzista i poslovanja datog uc¢esnika
na trzistu.

lako su Smernice i Model programa uskladenosti poslovanja osmisljeni tako da ucesnicima na trzistu
pruze jasan okvir za identifikaciju i upravljanje rizicima od povrede propisa o zastiti konkurencije,
njihova primena u domacem pravnom okviru ostaje ogranicena na preporu¢enom soft-law nivou,
odnosno na nivou mekog prava. Naime, domaci propisi ne predvidaju dodatne podsticaje niti
olaksice za usvajanje i primenu programa uskladenosti poslovanja, pa u slucaju povrede propisa
o zastiti konkurencije postojanje adekvatnog i efikasnog programa uskladenosti ne predstavlja
pravno relevantnu okolnost prilikom odmeravanja sankcija. Shodno tome, uspostavljanje programa
uskladenosti interpretira se kao akt samoregulacije trzisnih ucesnika, dok se prateci izdaci tretiraju
troskovima samoregulacije. Upravo taj normativni jaz izmedu sadrZine programa i njegovog pravnog
znacaja i pravnih posledica predstavlja polaziste za uporednopravnu analizu koja sledi.

Program uskladenosti poslovanja sa propisima o zastiti
konkurencije u uporednom pravu

U poslednje vreme brojne su inicijative usmerene na povecanje efikasnosti u sprovodenju propisa o
zastiti konkurencije, koje su rezultirale pojacanim kontrolama i povecanjem broja utvrdenih povreda
i izrecenih novcanih kazni na nivou EU. Uz to, mnoge zemlje ¢lanice EU su takode uvele i znacajne
podsticajne mere na nacionalnom nivou, za ucesnike na trzistu koji su izradili i primenjuju programe
uskladenosti poslovanja, o cemu govori i lli¢ (2026), sa posebnim osvrtom na znacajan napredak u
definisanju podsticajnih mera u okviru nacionalnih pravnih okvira u Italiji, Spaniji i Nemackoj.

Italijanska agencija za zastitu konkurencije (it. Autorita Garante della Concorrenza e del Mercato -
AGCM) je u septembru 2018. godine usvojila Smernice o programima uskladenosti sa propisima o
zastiti konkurencije, koje definisu sadrzinu tih programa i pruzaju znacajne podsticaje za njihovo
usvajanje i primenu, propisujuci da adekvatan i efikasan program moze da posluzi kao pravni osnov
za ublazavanje sankcija. Dodatno, AGCM je u Smernicama eksplicitno navela i da samo formalno
usvajanje programa nije dovoljno, ve¢ da agencija za zastitu konkurencije ocekuje i dokaze o njegovoj
efikasnoj primeni u praksi (npr. angazovanje menadzmenta, procena rizika, obuka zaposlenih,
pracenje i/ili revizija) kako bi se takav program mogao uzeti u obzir kao olaksavajuca okolnost. U
slucaju da ucesnik na trzistu dokaze da je program adekvatan i efikasan, moze se kvalifikovati za
smanjenje kazne u rasponu od 5% do 15% od ukupnog novcéanog iznosa kazne. Do sada su AGCM i
nadlezni sudovi u Italiji u nekoliko slucajeva vec primenili ublazavanje izrecenih sankcija zasnovanih
na programu uskladenosti poslovanja. Najznacajnije, u slucaju Ondulati Nordest, AGCM je prvobitno
odobrila smanjenje kazne od 5%, koje je naknadno revidirano 2024. godine i nakon sudske odluke
preinaceno na10%.

Spansko nacionalno telo za zaititu konkurencije (esp. Comisién Nacional de los Mercados y
la Competencia -~ CNMC) usvojilo je Smernice za program uskladenosti sa propisima o zastiti
konkurencije u junu 2020. godine. U skladu sa tim Smernicama, ucesnicima na trziStu nece biti
omoguceno smanjivanje kazne samom cinjenicom da su usvojili program uskladenosti poslovanja. Taj
program mora biti efikasan, $to znaci da mora da ukljucuje kljucne elemente kao sto su pravilan dizajn,

Bankarstvo, 2026, vol. 55, br. 2 169



Program uskladenosti poslovanja banaka sa propisima o zastiti konkurencije: novi trend
Marica Peji¢ jacanja konkurencije u Srbiji ili requlatorni troSak?

implementacija, pracenje i kanali za uzbunjivanje. Dodatno, pozeljno je da program bude usvojen ex
ante, odnosno pre konkretne povrede propisa o zastiti konkurencije. Medutim, i u slucajevima kada
je efikasan program usvojen ex post, kompanija takode moze ocekivati da ce joj kazna biti umanjena,
iako ce takvo smanjenje najverovatnije biti manje ili ¢e biti podlozno dodatnim uslovima. lako Spanski
Zakon o zastiti konkurencije ne predvida izricito usvajanje programa uskladenosti poslovanja kao
olakSavajucu okolnost, u pravnoj praksi se postojanje efikasnog programa uzima u obzir prilikom
odmeravanja sankcija. U slucaju Consulting Firms CNMC je kaznila 22 konsultantske firme sumom
od ukupno 6,3 miliona evra zbog kartelskog sporazuma i odobrila smanjenje izrecene kazne od 10%
jednoj od njih (Indra Consultoras), na osnovu toga sto je implementirala efikasan program uskladenosti
pre i tokom postupka.

Nemacka Savezna kancelarija za kartele (nem. Bundeskartellamt) smatrala je da je uskladenost
poslovanja sa propisima o zastiti konkurencije pravna obaveza, zbog cega nije uzimala u obzir ni
postojanje ni kvalitet programa uskladenosti kao olaksavajucu okolnost prilikom utvrdivanja kazni.
Medutim, doslo je do znacajnih promena 2021. godine, kada je usvojen amandman na Nemacki
zakon o zastiti konkurencije (GCA), kojim se odstupilo od tradicionalnog konzervativnog stava i kada
su uvedeni znacajni podsticaji za usvajanje programa uskladenosti poslovanja.

Najcesce finansijske aktivnosti kojima banke vrse povredu propisa o zastiti konkurencije manifestuju
se u vidu manipulacija referentnim kamatnim stopama. Jedan od najpoznatijih primera takve prakse
je skandal sa manipulacijom Londonskom medubankarskom ponudenom stopom (engl. LIBOR) i
deviznim referentnim vrednostima iz 2012. godine. Slucaj sa LIBOR-om i deviznim trziStem usledio
je neposredno nakon finansijske krize iz 2007/2008. godine i ukljucivao je bankarske sluzbenike
razlicitih banaka koji su zajednicki radili na manipulisanju to jest dogovornom odredivanju referentnih
kamatnim stopama radi sopstvene koristi.

Za razliku od SAD, u Ujedinjenom Kraljevstvu nije bilo krivicnog gonjenja banaka kao pravnih lica u
vezi sa optuzbama za manipulaciju LIBOR-om i deviznim referentnim stopama. Razlog su regulatorna
ogranic¢enja koja se odnose na kaznjavanje pravnih lica i definisanja odgovarajuceg krivicnog dela za
pravna lica. Reformom regulatornog okvira nadleznim telima bi se obezbedila mogucnost pokretanja
krivicnih postupaka protiv banaka kao pravnih lica, kao sto je to slucaj sa banaka koje stupaju u
zabranjene dogovore radi manipulisanja referentnim stopama u cilju sticanja protivpravne koristi. U
nedostatku odgovarajuceg krivicnog dela za pravna lica koje bi se primenilo na buduce manipulacije
referentnim vrednostima, zakon o zastiti konkurencije mogao bi pruziti osnov za izricanje visokih
novcanih kazni bankama ucesnicama. U slucaju utvrdivanja povrede konkurencije, ucesnicima na
trzistu (u ovom slucaju bankama) bi se mogle izreci i druge mere koje su strozije od same novcane
kazne. Primer bi bile mere zabrane obavljanja delatnosti odgovornom licu (direktoru) i odredivanje
mera otklanjanja povrede. Jedna od mera otklanjanja povrede odnosila bi se na obavezu uvodenja
programa uskladenosti poslovanja radi sprecavanja buducih manipulacija, uz sistem pracenja od
strane regulatornih tela.

Dodatno, u junu 2012.godine Barclays banka je postigla poravnanje u iznosu od 453 miliona dolara sa
regulatornim telima Ujedinjenog kraljevstava i SAD zbog manipulacije LIBOR-om u periodu od 2005.
do 2009. godine. Tom prilikom postojeci (doduse neadekvatan) program uskladenosti bio je klju¢na
tacka u pregovorima o poravnanju i predstavljao je osnovu za umanjenje kazne. Kako bi trzisni ucesnik
svoj program uskladenosti ucinio adekvatnim i efikasnim moze se odluciti da samostalno sprovede
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istragu postojanja kartela kako bi osigurao efikasnost svojih sistema kontrole. Ukoliko se interno
otkrije nezakonito ponasanje ostvarice se pogodnosti postojanja programa uskladenosti i koriscenje
programa oslobadanja.

Izmedu ostalog, zbog toga i Evropska komisija (EK) podrzava uvodenje programa uskladenosti
poslovanja. EKimaznacajnuulogu ufinansijskomibankarskom sektoru EU u oblastizastiti konkurencije.
Prema zvanicnim podacima EK u periodu od 2013. do 2023. godine novcane kazne u ukupnom iznosu
od 3,9 milijardi evra izrecene su u sedam slucajeva. Prema istom izvoru, novcane kazne izrecene
bankama predstavljaju cak 20% od ukupnog iznosa izrecenih kazni (19,3 milijarde evra). Na primer,
2013. godine EK je kaznila sedam banaka u ukupnom iznosu od 1,49 milijardi evra zbog ucestvovanja
u kartelu u vezi sa formiranjem EURIBOR-a (engl. Euro Interest Rate Derivatives (EIRD) case). Slicno
tome, EK je iste godine kaznila pet banaka u iznosu od 6 miliona evra zbog kartelskog sporazuma u
vezi sa odredivanjem cene finansijskih derivata.

Takode, u maju 2021. godine EK je kaznila banke sa ukupno 371 miliona evra zbog ucesca u kartelu
prilikomtrgovine evropskim drzavnim obveznicama. U kartelu je ucestvovalo sedam banaka UniCredit,
UBS, Bank of America, Natixis, RBS (NatWest) i Portigon (WestLB). Tom prilikom kaznjene su UniCredit
(69,4 miliona evra), UBS (172,4 miliona evra) i Nomura (129, 5 miliona evra). Preostale Cetiri banke nisu
kaznjene po razlicitim osnovama. RBS (NatWest) je dobio potpuni imunitet zbog otkrivanja kartela,
¢ime je izbegnuta ukupna kazna od oko 260 miliona evra, Bank of America i Natixis nisu kaznjene
buducidasuizasle iz kartela vise od pet godina pre nego sto je Komisija zapocela istragu, dok Portigon
(WestLB) nije ostvario neto promet u poslednjoj poslovnoj godini. Naknadno, nakon podnetih zalbi
kazne su umanjene UniCredit na iznos od 65 miliona i Nomura na125,6 miliona evra. Izmedu ostalog,
u teoriji je jasno istaknuto da bi ti i slicni slucajevi u bankarskom sektoru bili predupredeni ili otkriveni
znatno ranije da su u bankama postojali odgovarajuci interni programi uskladenosti poslovanja.

Na osnovu prethodne analize moze se zakljuciti da su u vecini drzava clanica EU podsticaji usmereni,
s jedne strane, na kontinuirano unapredenje i efikasniju primenu propisa o zastiti konkurencije, a s
druge strane, na uvodenje posebnih podsticajnih mera za usvajanje i efektivnu primenu programa
uskladenosti poslovanja. Sadrzina programa uskladenosti predvidena Smernicama KZK u sustinskom
je smislu uskladena sa programima razvijenim u drzavama clanicama EU i usmerena je ka jacanju
primene propisa o zastiti konkurencije. Medutim, pozitivni propisi o zastiti konkurencije ne predvidaju
podsticaje za usvajanje i primenu programa uskladenosti.

Regulatorni okvir, praksa komisije i programi uskladenosti
poslovanja u sektoru bankarstva

Programi uskladenosti poslovanja banaka u EU sustinski predstavljaju interne pravne akte dizajnirane
da sprece povredu propisa o zastiti konkurencije, kao sto su zakljucivanje restriktivnih sporazumima,
zloupotreba dominantnog polozajai/ilinedozvoljene koncentracije. Ti programi posebno ublazavaju
visokorizicne segmente poslovanja banaka poput razmene poslovnih informacija, odredivanje
naknada i uslova ponuda, obezbedujuci usaglasenost sa regulatornim standardima.

U Srbiji je NBS kao centralna banka klju¢na regulatorna institucija u okviru finansijskog i bankarskog
sektora. Klju¢ne aktivnosti NBS odnose se na: a) kontrolu i nadzor (supervizija) - izdaje dozvole za rad
bankama i vrsi stalnu kontrolu njihovog poslovanja; i b) regulacija - donosi podzakonske propise i
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pravila kojih se banke moraju pridrzavati, ukljucujuci i standarde o kapitalu i upravljanju rizicima.
Regulatorni okvir NBS, izmedu ostalog, ureduje oblasti kontrole poslovanja banaka i upravljanje
rizicima. Te oblasti su u velikoj meri uskladene sa medunarodnim standardima, odnosno Bazel IlI
okvirom. S tim u vezi, NBS propisuje da banke moraju uspostaviti sveobuhvatan sistem upravljanja
rizicima koji ukljucuje i proceduralni okvir, odgovarajucu organizacionu strukturu, kao i sistem
unutrasnjih kontrola za pracenje i kontrolu svih rizika u poslovanju.

Uzto, NBS podzakonskim aktima ureduje funkciju uskladenosti poslovanjakao delasistemaunutrasnjih
kontrola banke, kao i pojam rizika uskladenosti. Rizik uskladenosti jeste rizik koji nastaje usled
neuskladenosti poslovanja banke sa zakonom, podzakonskim aktima, internim propisima, propisima
o sprecavanju pranja novca i finansiranja terorizma, kao i sa pravilima struke i poslovne etike. Taj rizik
obuhvata mogucnost izricanja regulatornih sankcija, finansijskih gubitaka, kao i narusavanja ugleda
banke. U cilju adekvatnog pracenja rizika uskladenosti, podzakonska akta NBS propisuju i obavezu
uspostavljanja posebne organizacione jedinice i nadleznih lica (engl. Compliance officer). Nadleznost
tih lica se odnosi na definisanje proceduralnog okvira u vezi sa poslovnim aktivnostima (npr. program,
metodologiju, plan aktivnosti, izvestavanje i ostale aktivnosti) koji se usvaja na nivou upravnog odbora
banke.

Izmedu ostalog, banke svojim programima i planovima uskladenosti poslovanja redovno, a najmanje
jednom godisnje, identifikuju i procenjuju rizike poslovanja banke (npr. sankcija regulatornog
tela, rizik od finansijskih gubitaka i reputacioni rizik, kao i rizik u vezi pojave novog bankarskog
proizvoda odnosno novog procesa/prakse). S tim u vezi, funkcija uskladenosti poslovanja u bankama
podrazumeva brojne procedure, od izrade internih akata banke, odnosno proceduralnog okvira u
smislu uskladenosti sa zakonskim, podzakonskim i drugim obavezujucim pravnim aktima, uvodenje
novih proizvoda i procesa, prigovora i prituzbi klijenata, angazovanje trecih lica, do procedure
uspostavljanja poslovnih odnosa sa novim klijentima. U osnovi programa uskladenosti je identifikacija
i mapiranje rizika, kao i nacina upravljanja tim rizicima, izvestavanje i sankcionisanje nepozeljnog
ponasanja u cilju izbegavanja kazni, narusavanja reputacije i krsenja regulatornog okvira. Daljom
analizom moguce je povuci odredene paralele izmedu propisa koji se odnose na zastitu konkurencije
i postojece prakse u domacem bankarskom sistemu.

Regulatorni okvir NBS ne prepoznaje rizik povrede konkurencije kao jedan od mogucih rizika. Zbog
toga ovaj rizik nije u nadleznosti funkcije uskladenosti, niti bilo koje druge organizacione jedinice u
banci poput funkcije upravljanja rizicima. To implicira da stroga zakonska regulativa centralne banke
ne zahteva obavezno pracenje rizika povrede konkurencije, vec bi ta kategorija rizika mogla da se
podvede pod kategoriju ostali rizici. Time se bankama prepusta odluka o pracenju rizika povrede
konkurencije i izrada programa uskladenosti poslovanja sa propisima o zastiti konkurencije.

Domace banke cine 25% bankarskog sektora, dok 75% trzista pripada bankama u stranom vlasnistvu.
Imajuci u vidu takvu strukturu, moze se ocekivati da ce banke pristupi uspostavljanju i primeni
programa uskladenosti sa popisima o zastiti konkurencije biti razliciti. Kod banaka koje posluju
u okviru medunarodnih grupacija razvoj programa uskladenosti tipicno je povezan sa politikama
maticnih banaka i regulatornim okvirima zemalja porekla, dok su domace banke u vecoj meri
samostalne u oblikovanju takvih internih akata. S tim u vezi, u dosadasnjoj praksi domacih banaka
ne moze se govoriti o sistemski razvijenim formalizovanim programima uskladenosti sa propisima o
zastiti konkurencije.
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Aktivnosti Komisije u bankarskom sektoru u prethodnom periodu odnosile su se na ispitivanje
koncentracije i izdavanje resenja o njihovom odobrenju. Medutim, u javno dostupnim izvestajima i
odlukama Komisije ne uocavaju se podaci o obavljanim kontrolama i proverama krsenja konkurencije,
niti podaci da su pokretani postupci kada je rec¢ o restriktivnim sporazumima, zloupotrebama
dominantnog polozaja ili izuzeca restriktivnih sporazuma od kazni u tom sektoru. Dodatno, nema
potvrde da su radene sektorske analize koje su za predmet imale bankarski sektor. Na odsustvo
kontrola Komisije u sektoru bankarstva ukazuje i ¢injenica da je, prema podacima NBS, stepen trziSne
koncentracije meren HHI indeksom u segmentu kreditne aktivnosti bio u zoni umerene koncentracije
tokom 2024. godine.

Dodatno, banke nadomacem trzistu nemaju znacajnije podsticaje za usvajanje programa uskladenosti
poslovanja kao sto je to slucaj u pojedinim zemljama clanicama EU, s obzirom da Komisija i sudovi
nemaju pravni osnov da taj program eventualno koriste kao osnovu za umanjenje kazni. Zbog takvih
pravnih i institucionalnih reSenja programi uskladenosti poslovanja nisu siroko rasprostranjeni i nije u
potpunosti iskoriscen njihov potencijal za jacanje konkurencije u sektoru bankarstva.

Podsticajne mere za uvodenje programa uskladenosti ne mogu se posmatrati izolovano, vec¢ kao
deo Sireg sistema zastite konkurencije. Da bi mere imale stvarni efekat, potrebno je obezbediti
odredene institucionalne i regulatorne uslove: jacanje kulture konkurencije kroz saradnju Komisije i
NBS, razvijanje svesti ucesnika na trzistu odnosno banaka o znacaju zastite konkurencije i ukljucivanje
rizika povrede konkurencije u postojece sisteme upravljanja rizicima u bankama. Institucionalna
saradnja Komisije i NBS mogla bi se odnositi na razmenu podataka, savetodavne uloge i aktivnosti
na regulatornoj uskladenosti. U tom smislu, ukoliko bi se uspostavila veza izmedu smernica koje
preporucuje Komisija i striktne regulative NBS, stvorila bi se institucionalna i regulatorna podrska u
procesu uvodenja i primene programa uskladenosti poslovanja u cilju zastite trzisne konkurencije i
obezbedivanja njenih pozitivnih efekata u sektoru bankarstva.

Takode, Komisija bi mogla da pojaca sopstvenu promociju i primenu propisa kroz preventivne i
detektivne kontrole u skladu sa medunarodnim trendovima. U tom slucaju banke bi uvidele potrebu
za izradom programa uskladenosti poslovanja kao alata za upravljanje rizikom povrede konkurencije
i osnov za postovanje propisa iz oblasti zastite konkurencije.

U cilju pronalazenja kompromisnog reSenja za banke, kada je u pitanju primena Smernica Komisije i
propisa NBS, potrebno je razmotriti mogucnost prilagodavanja modela koji predlaze Komisija tako da
program uskladenosti poslovanja istovremeno pomogne u identifikaciji, pracenju i upravljanju rizika
na koje upucuje i NBS ili vice versa. Tako bi se izbegla izrada dva okvira i posebnih procedura za
potrebe Komisiju i NBS, odnosno postojala bi mogucnost da jednom procedurom budu ispostovani
regulatorni zahtevi obe institucije kada je re¢ o adekvatnom upravljanju rizicima iz oblasti zastite
konkurencije. Takode, na taj nacin bi se racionalizovala upotreba resursa banaka i znacajno uticalo na
efikasnost ovih procesa, kao i na celovitost i sveobuhvatnost upravljanja rizicima od mogucih izricanja
regulatornih sankcija, finansijskih gubitaka, kao i narusavanja ugleda banke.
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Zakljucna razmatranja

KZK je izdavanjem Smernica i Modela ostvarila napredak u podizanju svesti o znacaju primene prava
novom praksom u EU. Sadrzina programa uskladenosti poslovanja u Smernicama KZK je prakticno
identi¢na sadrzini programa koji su razvijeni u zemljama ¢lanicama EU, koji za krajnji cilj imaju jacanje
aktivnosti na primeni propisa o zastiti konkurencije.

Ono sto predstavlja jednu od kljucnih razlika jeste Cinjenica da ucesnici na domacem trzistu, a time
i banke, nemaju podsticaje za usvajanje i primenu programa uskladenosti poslovanja kao sto je to
slucaj u pojedinim zemljama ¢lanicama EU, jer KZK i Upravni sud nemaju pravni osnov da taj program
koriste kao osnov za umanjenje kazni, odnosno da postojanje programa uzimaju u obzir prilikom
odredivanja sankcija za povredu propisa o zastiti konkurencije.

Dodatno, s obzirom da ucesnici na trzistu EU podlezu efikasnim kontrolama koje sprovode tela
nadlezna za zastitu konkurencije, povecava se verovatnoca da ce i banke biti kaznjene usled
eventualnih povreda propisa o zastiti konkurencije. Na taj nacin, stvoreni su snazni podsticaji za
usvajanje i primenu adekvatnih programa uskladenosti poslovanja, koji mogu da predstavljaju i pravni
osnov za umanjenja kazni i imaju znacajan uticaj na povecanje konkurentnosti izmedu banaka.

Na osnovu razmatranja u radu, moze se zakljuciti da je prvenstveno potrebno razviti svest o postojanju
rizika od povreda konkurencije u bankarskom sektoru kroz koordiniranu institucionalnu saradnju KZK
i NBS, kao i kroz ukljucivanje rizika od povrede prava konkurencije u okvire za upravljanje rizicima na
nivou banaka. Dodatno, potrebno je uvodenje internih i eksternih, preventivnih i detektivnih kontrola
od strane KZK, ¢ime bi se posebno dalo na znacaju potrebi postovanja propisa o zastiti konkurencije.
Na taj nacin dalje, uvodenje podsticajnih mera za usvajanje i primenu programa uskladenosti
poslovanja po ugledu na uporednatela za zastitu konkurencije dobilo bi svoj puniznacaj i predstavljao
bi ozbiljan argument za uvodenje i primenu programa uskladenosti u bankama. Proces bi u nastavku
podrazumevao kontinuiranu edukaciju zaposlenih u cilju razumevanja konteksta i znacaja zastite
konkurencije. Posledi¢no, pracenje i revizija aktivnosti banaka u oblasti zastite konkurencije, kao i
naknadne provere predstavljaju sledeci korak za uspostavljanje efikasnog sistema upravljanja rizikom
povrede propisa, a time i jacanja konkurencije u okviru sektora.

Medutim, ukoliko izostanu institucionalna reSenja, kontrolni mehanizmi i podsticaji za usvajanje i
primenu programa uskladenosti poslovanja, izrada tih programa bi u velikoj meri predstavljala samo
jos$ jednu normu bez efektivne primene, odnosno regulatorni trosak. Taj trosak u praksi moze da ima
za posledicu potpuno suprotne efekte od nameravanih, odnosno moze da umanji konkurentnost
ucesnika u bankarskom sektoru i da postane prepreka daljem razvoju.
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Summary: The Commission for the Protection of Competition has made a significant step forward in developing the

Jframework for business compliance with competition law by publishing the Guidelines for the Development of Com-
petition Compliance Programs and the Model of Compliance Program, bringing it closer to the European Union com-
petition law. This paper raises the question of the extent to which this normative step has been followed by practical
results and whether existing institutional and requlatory conditions enable the effective implementation of competi-
tion compliance programs in the domestic banking sector. Special attention is paid to the analysis of comparative legal
solutions in the member states of the European Union, where incentive mechanisms exist and can lead to a reduction of
penalties for infringement of competition law in the case of compliance programs. It is concluded that, in the absence
of adequate institutional incentives and effective enforcement of competition law in the banking sector, competition
compliance programs do not have significant potential to strengthen competition, and their adoption may be a requ-
latory cost.
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Introduction

The adoption of internal competition compliance programs based on so-called soft law is a new
trend in EU member states. These programs are internal legal acts of market participants in the form
of internal rules and procedures based on a risk assessment of potential violations of competition
law, aimed at ensuring compliance with competition regulations and minimizing risks that may arise
in the case of such violations (e.g., regulatory, reputational, and financial risks). In this context, the
Commission for Protection of Competition (CPC) in Serbia adopted the General Guidelines for the
Development of Competition Compliance Programs (Guidelines) in 2021, followed by the Model of
Competition Compliance Program (Model) in 2022, designed for all market participants.

This paper examines whether the adoption and implementation of these compliance programs,
following the example of EU member states, could have a significant impact on enhancing compe-
tition in the banking sector, or whether, in practice, it might lead to minimal results, reducing to a
mere regulatory requirement that imposes additional costs on market participants and ultimately
decreases competitiveness.

The paper, among others, relies on the work of Ili¢ (2026), which discusses the role and relation-
ship between compliance and competition protection in general. This paper further focuses on
these concepts in the banking sector. Namely, the regulatory framework of the National Bank of
Serbia (NBS), the existing practice of the CPC when it comes to banks, as well as the issue of their
institutional cooperation are being discussed. In addition, the paper includes a sectoral analysis of
the compliance of banks’ operations with competition rules, with a focus on the possibility for the
compliance function of banks to identify and include the risk of competition infringement in exist-
ing risk management systems.

The structure of the paper follows the set research question, with the second part analyzing the
content and purpose of compliance programs, while the third part provides a comparative legal
overview of relevant regulatory solutions and case law, with particular emphasis on the experienc-
es of EU member states. The fourth part is dedicated to the analysis of the existing institutional
and legal framework in Serbia, including the secondary legislation of the CPC and the NBS, as well
as the business practices of banks regarding the development and implementation of compliance
programs with competition law regulations. The final section of the paper contains concluding con-
siderations.

Bankarstvo, 2026, vol. 55, br. 2 179



Competition Compliance Programmes in the Banking Sector: a New Trend in
Marica Peji¢ Strengthening Competition in Serbia or a Regulatory Cost?

Content and Purpose of Competition Compliance Programs

Competition law regulations, among other things, govern the behavior of economic entities in the
relevant market by generally prohibiting restrictive agreements and the abuse of dominant market
position, as well as enabling the control of concentrations. Risti¢ and Trifunovi¢ (2022) argue that
the primary goal of these regulations is to increase competitive pressure in the market, which in turn
promotes economic progress and, particularly, consumer welfare. Compliance with these regulations
entails organizing business operations in a way that minimizes the risk of violating competition law,
which is directly linked to the more effective realization of the core objectives of competition law.

Furthermore, this compliance can contribute to increasing legal certainty in business, preventing
financial and reputational consequences of legal violations, and preserving trust and market position.
In line with trends observed within the OECD and the European Union, particularly with regard to
strengtheningthe enforcement of competition law, the CPCin Serbiaissued Guidelines for Developing
Compliance Programs with Competition Law Regulations in December 2021, with the aim, among
other things, of raising awareness about the importance of enforcing competition law and developing
a culture of competition protection in Serbia, as discussed by Dobri¢ (2023). Additionally, in June
2022, the Commission published a Model Compliance Program with Competition Law Regulations.
Although the development of a compliance program is not a legal obligation for participants in the
domestic market, it is a recommendation from the Commission, given that such internal acts provide
assistance to market participants in ensuring compliance with competition law, following the practice
of national competition authorities in EU member states.

The Guidelines are intended for all market participants, i.e., all entities engaged in the trade of goods
and services in the domestic market. According to the Guidelines, the primary goal of developing a
compliance program is to reduce the risk of violating competition law, which is achieved through the
timelyidentification of risks and the implementation of activities to address them. In this way, in addition
to protecting competition, market participants significantly reduce the likelihood of incurring fines
(up to 10% of their total annual turnover), civil and criminal sanctions, reputational damage, or being
subject to damage claims. In other words, the benefits of developing and implementing a compliance
program are numerous and relate to reducing the risk of entering into restrictive agreements, abusing
a dominant position, and engaging in prohibited concentrations.

An effective compliance program must meet criteria related to the adequate identification of the risks
of violating regulations, defining measures to mitigate those risks, establishing procedural frameworks
and responsible individuals, providing employee training, ensuring legal assistance availability,
implementing internal reporting obligations for violations, and informing the Commission about
competition law violations.

Additionally, the Guidelines aim to raise awareness of the need for compliance with competition
law, develop a competition culture, simplify the development of internal programs (especially for
businesses with limited resources), and enhance fair competition in the market, resulting in a more
efficient market, lower prices, and higher-quality goods and services for consumers.

In addition to the Guidelines, the CPC went a step further by publishing the Model of Competition
Compliance Program. The Model is a set of instructions intended for market participants to create and
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implement their compliance programs. The Model is complementary to the Guidelines and aims to
facilitate the development and implementation of compliance programs, particularly for small and
medium-sized enterprises, with the form of the program not being mandatory. On the contrary, the
form must be adapted to the market and business specifics of each individual market participant.

Although the Guidelines and Model are designed to provide market participants with a clear
framework for identifying and managing competition law violation risks, their application within the
domestic legal framework remains limited to a soft-law level. That is, domestic regulations do not
provide additional incentives or exemptions for adopting and implementing compliance programs,
meaning that in the event of a competition law violation, the existence of an adequate and effective
compliance program does not constitute a legally relevant circumstance when determining sanctions.

Accordingly, the establishment of a compliance program by market participants is interpreted as act
of self-regulation, while the associated costs are treated as costs of self-regulation. This normative gap
between the content of the program and its legal significance and legal consequences serves as the
basis for the comparative legal analysis that follows.

Competition Compliance Programs in Comparative Law

Recently, numerous initiatives have been aimed at increasing the efficiency of competition law
enforcement, leading to tightened controls and an increase in the number of violations identified and
financial penalties imposed within the EU. Alongside this, many EU member states have introduced
significant incentives at the national level for market participants who develop and implement
compliance programs, as discussed Ili¢ (2026) with the special attention to Italy, Spain, and Germany,
since these countries have made significant progress in defining incentive measures within their
national legal frameworks.

The Italian Competition Authority (it. Autorita Garante della Concorrenza e del Mercato - AGCM)
adopted Guidelines on Compliance Programs with Competition Law Regulations in September
2018. These guidelines define the content of such programs and offer significant incentives for their
adoption and implementation, stipulating that an adequate and effective program can serve as a legal
basis for reducing sanctions. Furthermore, AGCM explicitly stated in the Guidelines that mere formal
adoption of the program is insufficient; the competition authority expects evidence of its effective
implementation in practice (e.g., management involvement, risk assessment, employee training,
monitoring, and/or auditing) in order for such a program to be considered as a mitigating factor. If
a market participant demonstrates that the program is adequate and effective, it may qualify for a
reduction of the fine ranging from 5% to 15% of the total penalty. To date, the AGCM and relevant
courts in Italy have already applied the reduction of sanctions based on the existence of a compliance
program in several cases. Notably, in the Ondulati Nordest case, the AGCM initially approved a 5%
reduction in the fine, which was later revised in 2024, following a court ruling, to a 10% reduction.

Spain National Competition Authority (esp. Comision Nacional de los Mercados y la Competencia
- CNMC) adopted Guidelines for Compliance with Competition Law Regulations in June 2020.
According to these guidelines, market participants will not be allowed to reduce their fines simply by
having adopted a compliance program. The program must be effective, meaning that it must include
key elements such as proper design, implementation, monitoring, and whistleblower channels.
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Additionally, it is preferable that the program be adopted ex ante, i.e., before the specific violation
of competition law occurs. However, even in cases where an effective program was adopted ex post,
companies can still expect a reduction in their fine, although this reduction is likely to be smaller or
subject to additional conditions. Although Spanish competition law does not explicitly recognize the
adoption of a compliance program as a mitigating circumstance, in legal practice, the existence of
an effective program is taken into account when determining sanctions. In the Consulting Firms case,
when the CNMC fined 22 consulting firms a total of 6.3 million euros for participating in a cartel and
granted a 10% reduction in the fine to one of them (Indra Consultoras) because it had implemented
an effective compliance program before and during the procedure.

Germany’s Federal Cartel Office (ger. Bundeskartellamt) considered business compliance with
competitionlaw as alegal obligation, meaningthatit did nottake the existence or quality of compliance
programs into account as a mitigating factor when determining fines. However, significant changes
occurred in 2021, when it was adopted amendment to the German Competition Act (GCA), by which
Germany has moved further from its traditionally conservative stance and introduced significant
incentives for the adoption of compliance programs.

In the banking sector, the most frequent financial activities that lead to competition law violations
manifest in the manipulation of reference interest rates. One of the most famous examples of such
practices is the 2012 LIBOR (London Interbank Offered Rate) and foreign exchange benchmark
manipulation scandal. This case, which followed directly after the 2007,/2008 financial crisis, involved
bank officers from various institutions collaborating to manipulate, i.e., collectively set, reference
interest rates for their own benefit.

Unlike the United States, the United Kingdom did not pursue criminal charges against banks as legal
entities for LIBOR and foreign exchange reference rate manipulation. The reason for this was regulatory
limitations related to penalizing legal entities and defining a criminal offense for them. Reforming the
regulatory framework would allow the relevant authorities to initiate criminal proceedings against
banks as legal entities, as is the case with banks entering into prohibited agreements to manipulate
reference rates for illicit gain. In the absence of an appropriate criminal offense applicable to legal
entities for future manipulation of reference values, the competition law could provide the basis
for imposing high fines on participating banks. In the case of a competition law violation, market
participants (in this case, banks) could be subjected to other measures that are stricter than a mere
fine. An example would be measures prohibiting the responsible person (the director) from engaging
in certain activities, along with measures to remedy the violation. One such remedial measure could
include the obligation to introduce a business compliance program to prevent future manipulations,
with ongoing monitoring by regulatory bodies.

Furthermore, in June 2012, Barclays Bank reached a settlement with regulatory authorities in the
United Kingdom and the United States in the amount of 453 million dollars for its role in manipulating
LIBOR between 2005 and 2009. At that time, an existing (though inadequate) compliance program
played a key role in the settlement negotiations and served as the basis for a fine reduction. To make
their compliance programs adequate and effective, market participants may choose to independently
investigate the existence of cartels to ensure the efficiency of their control systems. If illegal behavior
is discovered internally, the advantages of having a compliance program and using leniency programs
will be realized.
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In addition, the European Commission (EC) supports the introduction of business compliance
programs. The EC plays a significant role in the financial and banking sectors of the EU in terms of
competition protection. According to official EC data, between 2013 and 2023, financial penalties
amounting to 3.9 billion euros were imposed in seven cases. According to the same source, fines
imposed on banks accountfor nearly 20% of the total amount of fines (19.3 billion euros). For instance,
in 2013, the EC fined seven banks a total of 1.49 billion euros for participating in a cartel related to case
EURIBOR (Euro Interest Rate Derivatives) setting. Similarly, in the same year, the EC fined five banks a
total of 6 million euros for a cartel agreement concerning the pricing of financial derivatives.

In May 2021, the EC fined banks a total of 371 million euros for participating in a cartel involving the
trade of European government bonds. The cartel involved seven banks: UniCredit, UBS, Bank of
America, Natixis, RBS (NatWest), and Portigon (WestLB). The fines were reduced after appeals, with
UniCredit’s fine reduced to 65 million euros and Nomura’s to 125.6 million euros. In theory, these
and similar cases in the banking sector would have been prevented or detected much earlier had the
banks had adequate internal compliance programs in place.

Based on the previous analysis, it can be concluded that in most EU member states, incentives are
directed, on the one hand, towards continuous improvement and more effective enforcement of
competition law and, on the other hand, towards introducing special incentives for adopting and
effectively implementing business compliance programs. The content of the compliance program
as outlined in the CPC Guidelines is substantially aligned with the programs developed in EU
member states and is aimed at strengthening the enforcement of competition law. However, positive
competition law regulations do not provide incentives for adopting and implementing compliance
programs.

Regulatory Framework, Commission Practice, and Compliance
Programmes in the Banking Sector

Compliance programmes of banks within the EU essentially constitute internal legal instruments
designed to prevent infringements of competition law, such as the conclusion of restrictive
agreements, abuse of a dominant position, and/or unlawful concentrations. These programmes are
particularly aimed at mitigating high-risk areas of banking operations, such as the exchange of business
information, the setting of fees and offer conditions, thereby ensuring conformity with applicable
regulatory standards.

In Serbia, the National Bank of Serbia (NBS), as the central bank, is the key regulatory institution
within the financial and banking sector. Its principal activities relate to: (a) control and supervision -
issuing banking licences and conducting ongoing oversight of banks” operations; and (b) regulation
- adopting by-laws and rules with which banks must comply, including standards relating to capital
adequacy and risk management.

The regulatory framework of the NBS, inter alia, governs the areas of banking supervision and risk
management. These areas are to a large extent aligned with international standards, notably the Basel
[l framework. In this regard, the NBS requires banks to establish a comprehensive risk management
system, including an appropriate procedural framework, adequate organisational structure, and an
internal control system for monitoring and controlling all risks arising from banking operations.
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In addition, through its secondary legislation, the NBS regulates the compliance function as part of a
bank’s internal control system, as well as the concept of compliance risk. Compliance risk is the risk
arising from a bank’s failure to operate in accordance with laws, by-laws, internal regulations, anti-
money laundering and counter-terrorist financing rules, as well as professional standards and business
ethics. Such risk encompasses the possibility of regulatory sanctions, financial losses, and reputational
damage to the bank. In order to ensure adequate monitoring of compliance risk, NBS by-laws also
prescribe the establishment of a dedicated organisational unit and responsible officers (Compliance
Officers). Their competences include defining the procedural framework relating to business activities
(e.g. programmes, methodologies, action plans, reporting, and related activities), which is adopted at
the level of the bank’s management board.

Among other matters, banks, through their compliance programmes and plans, regularly—and at least
annually—identify and assess operational risks, such as the risk of regulatory sanctions, financial losses,
reputational risks, as well as risks connected with the introduction of new banking products or new
processes/practices. In this respect, the compliance function within banks encompasses numerous
procedures, rangingfromthe drafting of internal acts and ensuring conformity with statutory, regulatory,
and other binding legal instruments, to the launch of new products and processes, handling customer
complaints, engaging third parties, and establishing business relationships with new clients. At the
core of any compliance programme lies the identification and mapping of risks, the methods for
managing such risks, reporting obligations, and the sanctioning of undesirable conduct, all with a view
to avoiding penalties, reputational harm, and breaches of the regulatory framework. Further analysis
reveals certain parallels between competition law rules and existing practices within the domestic
banking system.

The regulatory framework of the NBS does not expressly recognise the risk of competition law
infringement as a distinct category of risk. Consequently, this risk does not fall within the formal
remit of the compliance function, nor of any other organisational unit within a bank, such as the risk
management function. This implies that the strict legal framework established by the central bank does
not require mandatory monitoring of competition law risks; rather, such risks could only be subsumed
under the residual category of “other risks.” Accordingly, banks are left to decide whether to monitor
competition law risks and whether to develop compliance programmes relating to competition law.
Domestic banks account for 25% of the banking sector, while 75% of the market belongs to foreign-
owned banks. In light of such market structure, differing approaches to the establishment and
implementation of competition compliance programmes may reasonably be expected. In banks
operating within international banking groups, the development of compliance programmes is
typically linked to the policies of parent institutions and the regulatory frameworks of their home
jurisdictions, whereas domestic banks enjoy greater autonomy in designing such internal instruments.
In this context, the current practice of domestic banks does notindicate the existence of systematically
developed and formalised competition compliance programmes.

The activities of the Commission in the banking sector during the previous period have primarily
related to merger control and the issuance of decisions approving concentrations. However, publicly
available reports and decisions of the Commission reveal no significant data concerning inspections
or investigations into competition law infringements, nor evidence of proceedings relating to
restrictive agreements, abuses of dominance, or exemptions from fines in this sector. Furthermore,
there is no confirmation that sector inquiries concerning the banking sector have been conducted.
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The absence of Commission enforcement activity in the banking sector is further illustrated by the
fact that, according to NBS data, the level of market concentration measured by the HHI index in the
lending segment remained within the zone of moderate concentration during 2024.

Moreover, banks operating in the domestic market do not have substantial incentives to adopt
compliance programmes, unlike in certain EU Member States, since neither the Commission nor the
courts have a legal basis to use such programmes as grounds for mitigating fines. Owing to these legal
and institutional arrangements, compliance programmes are not widely implemented, and their full
potential for strengthening competition in the banking sector has not been realised.

Incentive measures for the introduction of compliance programmes cannot be viewed in isolation,
but rather as part of a broader competition protection system. For such measures to have genuine
effect, certain institutional and regulatory preconditions must be ensured: strengthening the culture
of competition through cooperation between the Commission and the NBS, raising awareness among
market participants—namely banks—of the importance of competition protection, and incorporating
competition law risks into existing banking risk management systems. Institutional cooperation
between the Commission and the NBS could include data exchange, advisory functions, and activities
aimed at regulatory alignment. In that sense, if a connection were established between the guidelines
recommended by the Commission and the strict regulatory framework of the NBS, institutional and
regulatory support would be created for the process of introducing and implementing compliance
programmes with a view to protecting market competition and ensuring its beneficial effects in the
banking sector.

Likewise, the Commission could strengthen its own advocacy and enforcement of competition rules
through preventive and detective controls, in line with international trends. In such a case, banks
would recognise the need to develop compliance programmes as tools for managing competition
law risks and as a basis for ensuring compliance with competition regulations.

In order to identify a balanced solution for banks with regard to the simultaneous application of
the Commission’s Guidelines and NBS regulations, it is necessary to consider adapting the model
proposed by the Commission so that the compliance programme simultaneously assists in identifying,
monitoring, and managing the risks recognised by the NBS, or vice versa. In this way, the need to
develop two separate frameworks and distinct procedures for the purposes of the Commission and
the NBS would be avoided. Instead, a single procedure could satisfy the regulatory requirements of
both institutions with respect to the adequate management of competition-related risks. Such an
approach would also rationalise the use of banking resources and significantly improve the efficiency
of these processes, as well as the coherence and comprehensiveness of risk management concerning
possible regulatory sanctions, financial losses, and reputational harm.

Concluding Remarks

By issuing the Guidelines and the Model, the Commission for Protection of Competition (CPC) has
made progress in raising awareness of the importance of the enforcement of competition law and the
development of a culture of competition protection in Serbia, thereby aligning itself to a significant
extent with contemporary practice within the European Union. The substance of the compliance
programme set out in the CPC Guidelines is practically identical to the programmes developed in
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EU Member States, whose ultimate objective is to strengthen activities relating to the enforcement of
competition law rules.

One of the key differences, however, lies in the fact that market participants in the domestic market,
including banks, do nothave incentivesto adoptand implement compliance programmes comparable
to those existing in certain EU Member States. This is because the CPC and the Administrative Court
lack a legal basis to use such programmes as grounds for reducing fines, or to take their existence into
account when determining sanctions for infringements of competition law.

Furthermore, since market participants within the EU are subject to effective inspections and
enforcement measures conducted by competition authorities, the likelihood increases that banks
will be sanctioned in the event of breaches of competition rules. In this manner, strong incentives
have been created for the adoption and implementation of adequate compliance programmes,
which may also serve as a legal basis for fine reductions and have a significant impact on increasing
competitiveness among banks.

Based on the considerations presented in this paper, it may be concluded that priority should be given
to developing awareness of the risk of competition law infringements in the banking sector through
coordinated institutional cooperation between the CPC and the National Bank of Serbia (NBS), as
well as through the inclusion of competition law risks within banks’ risk management frameworks. In
addition, the introduction of internal and external, preventive and detective controls by the CPC is
necessary, thereby further emphasising the importance of compliance with competition law rules.

Thereafter, the introduction of incentive measures forthe adoption and implementation of compliance
programmes, modelled on comparative competition authorities, would acquire its full significance
and would constitute a serious argument in favour of introducing and applying such programmes
in banks. The subsequent phase would entail the continuous education of employees in order to
ensure an understanding of the context and significance of competition protection. Consequently,
the monitoring and review of banking activities in the field of competition protection, together with
follow-up inspections, represent the next step towards establishing an effective system for managing
the risk of regulatory infringements and, accordingly, strengthening competition within the sector.

However, in the absence of appropriate institutional solutions, control mechanisms, and incentives
for the adoption and implementation of compliance programmes, the drafting of such programmes
would largely amount to yet another formal rule without effective application, namely a regulatory
cost. In practice, such cost may produce effects entirely contrary to those intended, by reducing the
competitiveness of market participants in the banking sector and becoming an obstacle to further
development.
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Rezime: U ovome radu se na jedan sistematican i sveobuhvatan nacin resava problematika nedostajucih podataka
u bankarstvu. O ovom ozbiljnom i znacajnom izazovu, veoma se malo pisalo, i to sporadicno nad nekim konkretnim
poslovnim problemima, ali nikad na ovaj nacin - a to je kreiranje tj. definisanje protokola. Ukljucivanjem modela
vestacke inteligencije u proces resavanja nedostajucih podataka, ovaj i dan danas “neresiv problem” za analiticare
podataka se stavlja pod kontrolu, i pocinje da predstavija rutinu, tj. jos jedan od obaveznih koraka u pripremi i analizi
podataka.

Kljucne reci: vestacka inteligencija, masinsko ucenje, nedostajuci podaci, analitika podataka,
bankarstvo.
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Uvod

U bankarskom sektoru, u uslovima sve vece konkurencije i ostrije trziSne utakmice, poslovnim
bankama je sve teze da odrze dobre poslovne performanse i rezultate. |z tog razloga, okrecu se
poslovnoj analitici, koja im moze ukazati, koje su im slabe tacke u poslovanju, a koje su im
razvojne $anse. Integracija vestacke inteligencije i masinskog ucenja u finansijskim uslugama
ubrzano transformise interne operacije i upravljanje rizicima, stavljajuci fokus na neophodnost
koris¢enja naprednih prediktivnih modela nad internim bazama podataka (Godolja i Domi, 2025).
Dakle klju¢ uspeha, ili uopste opstanka, su kvalitetni rezultati razlicitih poslovnih analiza.
Medutim, za kvalitetan rezultat vazi princip GIGO (garbage in, garbage out), to jest u sustini,
kvalitet ulaznih podataka za analizu mora biti visok. Medutim, svi koji se bave prikupljanjem i
obradom podataka, vrlo brzo se susretnu sa problemom nedostajucih podataka, i tu dolazimo
do sustine ovog rada.

Dosadasnji nacini resavanja problematike nekompletnih podataka

U vecini slucajeva, istrazivaci na ovaj ili onaj nacin otklanjaju problem nekompletnih podataka, a
da pri tome uopste ne naznacavaju koliko je takvih bilo podataka. Verovatno su neprimetno
iskljuceni nekompletni podaci iz skupa podataka koji se analiziraju. Ovakav postupak je donekle
razumljiv, jer istrazivaci, prilikom pisanja stru¢nih radova, s pravom strahuju da to moze
predstavljati ozbiljno ograni¢enje njihovog istrazivanja. S razlogom se plase da bi recenzenti
rada mogli odbiti njihov rad, uz obrazlozenje da je istrazivanje prilicno slabo i nepouzdano,
usled znacajnog prisustva nekompletnih podataka. Prema tome, Sanse za objavljivanje rada
znatno se povecavaju ukoliko se problem nekompletnih podataka ne iznese na videlo. Kao sto
su primetili Orchard i Woodbury (1972), najboji nacin za suocavanje s nekompletnim podacima
jeste jednostavno ne imati ih.

Naravno, u takvim radovima, postojanje nekompletnih podataka nigde se ne naznacava. Tada se
podrazumevana metoda resavanja problema nekompletnosti (to jest uklanjanje nekompletnih
podataka) primenjuje bez ikakvog pominjanja. Stavise, tabele u kojima su prikazani rezultati
sprovedenih kvantitativnih analiza tada se zasnivaju na razlicitim velicinama uzoraka.

Razlog zbog kojeg istrazivaci pribegavaju zastarelim procedurama za resavanje nekompletnosti
podataka delom lezi u tome Sto su im te procedure teorijski jasne. Te procedure svakako
obuhvataju brisanje opservacija s nekompletnim podacima, zatim brisanje opservacija samo u
slucaju kada imaju nekompletne podatke za promenljive koje se trenutno analiziraju, kao i zamenu
nekompletnih podataka aritmetickom sredinom posmatrane promenljive. Savremene
procedure vestacke inteligencije za tretman nekompletnih podataka izuzetno su kompleksne
i u vecini slucajeva nerazumljive prosecnom istrazivacu, te ih stoga izbegavaju.

Protokol vestacke inteligencije

Ukoliko u podacima koji su planirani za analizu postoji prisustvo nekompletnosti, postoji
mogucnost da ¢e ocene nepoznatih parametara u kvantitativnoj analizi koja se planira biti
pristrasne. 1z tog razloga, od kljucne je vaznosti pristupiti problemu nekompletnih podataka
pazljivo i sveobuhvatno, sto bi se, u slobodnijem govoru, moglo nazvati protokolom.
U datom protokolu, nulti korak bi predstavljao polaznu tacku u resavanju problema nekompletnih
podataka. U prvom koraku postavilo bi se pitanje:
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e Dali posmatrane promenljive, tj. da li u analiziranom skupu podataka postoji prisustvo
nekompletnih podataka?

Ukoliko je odgovor da, prelazi se na drugi korak. Ukoliko je odgovor ne, prelazi se direktno na
poslednji korak. U drugom koraku, postavlja se pitanje:

e Da li podaci nedostaju potpuno slucajno?

Ukoliko je odgovor pozitivan, prelazi se na treci korak. Ukoliko je odgovor negativan, prelazi se na
Cetvrti korak.

Treci korak predstavlja reSavanje nekompletnih podataka, bilo primenom tradicionalnih tehnika
(brisanje opservacija koje sadrze nedostajuce podatke ili umetanje aritmeticke sredine posmatrane
promenljive umesto nedostajucih podataka), bilo primenom savremenih metoda. Nakon toga,
prelazi se na poslednji korak.

U cetvrtom koraku, postavlja se pitanje:
* Dali kvantitativno modelovanje koristi nadgledani ili nenadgledani model vestacke inteligencije?

Ukoliko je odgovor nadgledani, prelazi se na peti korak. Ukoliko je odgovor nenadgledani, prelazi
se na osmi korak.

U petom koraku ispituje se:

e Dalije nedostupnost podataka za objasnjavajuc¢e promenljive uzrokovana vrednostima zavisne
promenljive?

Ukoliko je odgovor pozitivan, prelazi se na Sesti korak. Ukoliko je odgovor negativan, prelazi se
na sedmi korak. U Sestom koraku konstatuje se da nedostajuci podaci to cine prema ne slu¢ajnom
mehanizmu. Iz tog razloga, dalja analiza podataka se obustavlja i prelazi na poslednji korak.

U sedmom koraku konstatuje se da podaci koji su nedostupni nedostaju na slucajan nacin, te da
se problem nedostajucih podataka moze resiti iskljucivo primenom savremenih tehnika. Potom se
prelazi na poslednji korak.

U osmom koraku ispituje se:

e Dalinedostupnost podataka za neku promenljivu zavisi od vrednosti sopstvenih podataka, ili od
vrednosti podataka ostalih analiziranih promenljivih?

Ukoliko je odgovor od sopstvenih vrednosti, prelazi se na Sesti korak. Ukoliko je odgovor od
vrednosti ostalih promenljivih, prelazi se na sedmi korak. U poslednjem koraku zakljucuje se da je
reSavanje problema nekompletnosti podataka zavrseno.
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Tipovi mehanizama

U vecini slucajeva, podaci koji treba statisticki da se analiziraju imaju, u vecoj ili manjoj meri,
problem nekompletnosti. Sam taj nedostatak naizgled nije ozbiljan, medutim, ukoliko je mehanizam
nekompletnosti odredenog tipa, moze do¢i do ozbiljnog problema. Iz tog razloga, od kljucne je
vaznosti uvek ispitati tip mehanizma koji dovodi do nekompletnih podataka. Za sada je definisano
da postoje tri tipa mehanizama koji dovode do nekompletnosti podataka (Allison, 2002), a to su:
potpuno slucajan, slucajan i neslucajan.

Dabise mogli opisati dati tipovi mehanizma, promenljiva s nedostajucim podacima oznacavasesay.
Zatim, njen raspolozivi deo oznacava se sa Yo, dok se nedostupni deo oznacava sa Ym. Sada se moze
definisati indikatorska promenljiva nedostupnosti, koja uzima vrednosti nula za one opservacije
koje su raspolozive za promenljivu Y, i vrednost jedan za one opservacije koje su nedostupne za
promenljivu Y. Data indikatorska promenljiva moze se oznaciti sa M. Ukoliko u analiziranom skupu
podataka postoje promenljive koje nemaju nedostajuce vrednosti, oznacavaju se sa X.

Prema tome, kaze se da je mehanizam nedostajucih podataka za promenljivu Y potpuno slucajan
ako podaci nedostaju na potpuno slucajan nacin, te stoga ne zavise ni od dela promenljive Ym, ni
od dela promenljive Yo, ni od ostalih prisutnih promenljivih X. Koriscenjem indikatora verovatnoce
nedostupnosti, dati mehanizam nedostajucih podataka (Fitzmaurice i sar., 2015) moze se iskazati
kao:

PIM|Y,X) = P (M) (1

Kaze se da je mehanizam nedostajucih podataka za promenljivu Y slucajan ako nedostajuci podaci
ne zavise od samih nedostajucih vrednosti (Ym). Koris¢enjem indikatora verovatnoce nedostupnosti,
dati mehanizam moze se iskazati kao:

P{M|Y,X) = P{M|Y", X) (1)

Konacno, kaze se da je mehanizam nedostajucih podataka za promenljivu Y neslucajan, ako
nedostajuc¢i podaci zavise i od vrednosti nedostajucih podataka (Ym). Koris¢enjem indikatora
nedostupnosti i njegove verovatnoce, dati mehanizam moze se prikazati kao:

POy, X = POy, ¥ ) (3}

Tradicionalni nacini tretiranja nekompletnih podataka, kao sto su iskljucivanje opservacije kojanema
kompletne podatkeiliprocenjivanjenedostajucevrednostiaritmetickomsredinomdate promenljive,
prikladni su jedino u slucaju kada je mehanizam nekompletnosti podataka potpuno slucajan.
Ukoliko je mehanizam nekompletnosti podataka slucajan, resavanje problema nekompletnosti
podataka je ispravno iskljucivo primenom savremenih procedura, kao 5to su: algoritam ekspektacije
i maksimizacije (EM algoritam), metoda kompletnih informacija sa maksimalnom verodostojnoscu,
algoritam specifikacije potpune uslovljenosti, algoritam augmentovanih podataka, kao i ostale
savremene procedure. Vazno je napomenuti da se navedene procedure mogu koristiti umesto
tradicionalnih procedura i u slucaju kada podaci nedostaju potpuno slucajno.
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Nadgledani model vestacke inteligencije

Dakle, kada je re¢ o nadgledanim modelima vestacke inteligencije, priroda nedostajucih podataka
utvrduje se na sledeci nacin (Tabachnick i Fidell, 2014): najpre se testira da li nedostajuci podaci
nedostaju na potpuno slucajan nacin (Little i Rubin, 2002). Ukoliko se data hipoteza odbaci, vrsi
se naredno testiranje, kojim se testira da li nedostajuci podaci nedostaju na slucajan ili neslucajan
nacin. U zavisnosti od odbacivanja ili neodbacivanja date hipoteze, donosi se zakljuc¢ak da podaci
nedostaju na neslucajan ili slucajan nacin.

U literaturi je vec uobicajeno testirati da li nedostajuci podaci nedostaju potpuno slucajno
koris¢enjem Littleovog testa (IBM, 2017). Zatim, ukoliko se testirana nulta hipoteza odbaci, prelazi
se na testiranje da li nedostajuci podaci nedostaju na slucajan nacin. Dato testiranje (uz pomo¢
statistickog softvera) sprovodi se uz pomoc jednodimenzionalnih statistickih t-testova. Sustina je
ispitati da li raspolozivi podaci predstavljaju slucajan uzorak iz planiranog uzorka (koji je postavljen
na pocetku istrazivanja). Ukoliko je to ispunjeno, tada nedostajuci podaci imaju istu raspodelu kao
i raspolozivi podaci (Enders, 2010).

Jednakost raspodela podrazumeva da grupa raspolozivih podataka i grupa nedostajucih podataka
imaju jednake aritmeticke sredineivarijanse. KimiBentler(2002) nazvalisu tu osobinuhomogenoscu
aritmetickih sredina i kovarijansnih matrica. Neki autori proveravali su homogenost aritmetickih
sredina i varijansnih komponenti (Thommes i Enders, 2007), dok su drugi autori smatrali da je tesko
pretpostavitidasu podacihomogeniu pogledu aritmeticke sredine, aheterogeniu pogleduvarijanse.
Iz tog razloga, oni su ispitivali isklju¢ivo homogenost aritmetickih sredina (IBM, 2017). Prema tome,
testiranje homogenosti aritmetickih sredina sprovedeno je koris¢enjem jednodimenzionalnih
t-testova.

Model vestacke inteligencije zasnovan na neparametarskoj statistici

Kao $to je naznaceno, pri ispitivanju da li podaci nedostaju slucajno, koristi se jednodimenzionalni
t-test, kojim se ispituje jednakost aritmetickih sredina dva nezavisna uzorka (implementiran u vecini
kvantitativnih softvera koji poseduju modul za analizu nedostajucih podataka). Dva nezavisna
uzorka za svaku promenljivu u analizi formiraju se na osnovu nedostupnosti podataka za neku drugu
promenljivu u analizi. Naime, ukoliko neka promenljiva (oznacena sa Xi, i = 1,...,n) ima nedostajuce
podatke, za nju se kreira indikatorska promenljiva nedostupnosti (oznacena sa Mi), koja uzima
vrednost1ako je dati podatak nedostupan, i vrednost 0 ako je dati podatak raspoloziv. Dati indikator
nedostupnosti moze se predstaviti u

_ (0, ukoliko je X; raspolozivo . _
M, = {1,ukoliko X; nedostaje pi=Le,mn “)
Dakle, da bi se ispitalo da li neka promenljiva (Xi) ima nedostajuce podatke naslucajan nacin, najpre
se za datu promenljivu formira indikator nedostupnosti (Mi), a zatim se on koristi za podelu svake
ostale promenljive u analizi na dva nezavisna uzorka, nakon ¢ega se primenjuje jednodimenzionalni
t-test radi testiranja jednakosti aritmetickih sredina.
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Dati test ima odredene nedostatke; na primer, nezavisni uzorci mogu biti veoma neuravnotezeni
(Enders, 2010) (u smislu da je uzorak koji predstavlja raspolozive podatke znatno veci od uzorka koji
predstavlja nedostajuce podatke). Takode, nezavisni uzorak koji predstavlja nedostajuce podatke
moze imati svega par elemenata. Uz to, ono $to se moze pripisati ogranicenju testiranja aritmetickih
sredinadvanezavisnauzorkajesteicinjenicada cakiako podacinedostaju neslucajno, dvanezavisna
uzorka formirana na osnovu indikatora nedostupnosti mogu imati jednake aritmeticke sredine.

Iz tog razloga, mnogo je bolje predloziti neki drugi nacin provere da li nedostajuci podaci nedostaju
slucajno. Upravo to je predmet ovog dela rada — predloziti alternativni nacin provere. Drugi nacin
testiranja, da li je mehanizam nedostajucih podataka slucajan, mogao bi biti neparametarski
test, Mann-Whitney U test dva nezavisna uzorka. Velika prednost ovog neparametarskog testa u
poredenju s parametarskim jednodimenzionalnim t-testom jeste u tome sto Mann-Whitney test
ne testira jednakost aritmetickih sredina, vec¢ upravo ono sto je potrebno — da li su dve raspodele
jednake. Dakle, nema potrebe za zaobilaznim pristupom kojim bi se sugerisalo da ako su dve
raspodele jednake, onda su im jednake i aritmeticke sredine i varijanse; naprotiv, jednakost dve
raspodele testira se direktno neparametarskim Mann-Whitney testom dva nezavisna uzorka.

Dalje unapredenje predstavljalo bi koriscenje egzaktne metode za izracunavanje p-vrednosti
neparametarskog Mann-Whitney testa, umesto opsteprihvacene asimptotske metode. Prednost
primene egzaktne metode priracunanju p-vrednostije utomesto (Mehtai Patel, 2017) onaizracunava
pouzdane vrednosti cak i u situacijama kada uslovi za primenu t-testa nisu ispunjeni, bez obzira na
veli¢inu nezavisnih uzoraka, kao i na uravnotezenost podataka. Dakle, primena egzaktne metode
racunanja p-vrednosti u neparametarskom Mann-Whitney testu, pri testiranju da li je mehanizam
nedostajucih podataka slucajan, prevazisla bi sve nedostatke i ogranicenja t-testa koji se koristi u
praksi.

Naravno, pored ociglednih prednosti koje predlozena procedura pruza, postoje i odredene teskoce.
Naime, primena metode egzaktnog racunanja p-vrednosti izuzetno je zahtevna, tj. racunarski
intenzivna, zasnovana na svim mogucim permutacijama realizovanog skupa dva nezavisna uzorka
koji treba testirati.

Zbog toga ¢emo poceti lagano, sa teorijskim objasnjenjem predloZene procedure. Dakle, kada
je rec o neparametarskom Mann-Whitney testu dva nezavisna uzorka, pretpostavice se da su dva
nezavisna uzorka velicina nlin2. Nulta hipoteza koja se testira predstavlja se kao

Hy B (x) = K, (x) (3}

sto znaci da data dva nezavisna uzorka imaju iste raspodele.

U Mann-Whitney testu, originalne realizovane vrednosti zamenjuju se rangiranim vrednostima, tj.
vrednost xi zamenjuje se sa rang(xi). Stavie, radi izracunavanja egzaktne p-vrednosti, neophodno je
poznavati egzaktnu verovatnocu realizacije dva nezavisna uzorka s rangiranim vrednostima (Mehta
i Patel, 2017). Data verovatnoca zadaje se izrazom

hw) = =it (6)

[ni+angl!
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gde nlin2 predstavljaju velicine prvog i drugog nezavisnog uzorka, a dizajn w predstavlja realizaciju
data dva nezavisna uzorka s rangiranim umesto originalnim vrednostima (ili bilo koju permutaciju
toga). Nadalje, zakon verovatnoce Mann-Whitney statistike U da uzme egzaktnu vrednost u jeste

Pr(ll =u) = E,_, hiw) )

gde se sumiranje vrsi po svim mogucim permutacijama dizajna w. Egzaktna p-vrednost (i to za desni
rep raspodele statistike U) je

= Prill = w) = Xy, h{w) (8)

Prethodno definisane formule predstavljaju opste formule za dobijanje egzaktne p-vrednosti za
neparametarske testove dva nezavisna uzorka. Naravno, za svaki specificni neparametarski test
(dva nezavisna uzorka) postoji poseban numericki algoritam, uz Ciju se pomo¢ racuna egzaktna
p-vrednost. Time se bavi i nastavak ovog dela.

Stoga ce biti prikazana metodologija za egzaktno racunanje p-vrednosti za neparametarski Mann-
Whitney test dva nezavisna uzorka. Koriscenjem date izracunate p-vrednosti, moguce je testirati
nultu hipotezu da nedostajuci podaci nedostaju slucajno.

Na pocetku izracunavanja potrebno je najpre izracunati zbir rangova. To se postiZe spajanjem oba
uzorka u jedan uzorak, ciji se elementi sortiraju po velicini. Zatim se elementima objedinjenog
uzorka dodeljuju rangovi. Ukoliko postoje jednaki elementi, uzima se prosecan rang za njih. Nakon
toga (IBM, 2017), izraCunavaju se zbirovi rangova za dva nezavisna uzorka (grupa 1 (ili G1) i grupa 2
(ili G2)):

8 =X eu rafflx; Dy WD) - Tx € Iy)
i (%)
S=X Gazi rovule (X Dy U DG I € D)
gde Di predstavlja opservacije iz i-tog nezavisnog uzorka (i = 1, 2), dok I(-) predstavlja indikator koji
uzima vrednost O ukoliko izraz u zagradama nije tacan, i vrednost 1 ukoliko izraz u zagradama jeste
tacan.

Naredni korak je izracunavanje test statistike kao i odgovarajuce p-vrednosti. Mann-Whitney U test
statistika za prvi nezavisni uzorak (ili za grupu 1) zadaje se izrazom

U= Fug Ljee. ! (= < x;) +% - Bies, Liso, f(?-'e = I;'] (107

nying+1] .
M 5 =5, -

Mz-ine+17
= nl a nz + %

gde nlin2 predstavljaju velic¢ine prvog i drugog nezavisnog uzorka.

Nakon definisanja U test statistike, prelazi se na izracunavanje p-vrednosti. Za izracunavanje
p-vrednosti, bice potrebna frekvencijska raspodela uzorkovanja test statistike U za vrednost u i za
veli¢ine uzoraka i ijza dva nezavisna uzorka (u oznaci fi,j(u)). Nadalje, koristice se sledece svojstvo,
pomocu kojeg se frekvencijska raspodela test statistike U moze izraziti kroz zbir raspodela nizeg
reda, kao
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S W) = fo i — 2l + f g () {1}

Svaka raspodela nizeg reda je simetricna u odnosu na razlicite vrednosti test statistike U. Takode,
zbir raspodela nizeg reda daje rezultat koji je takode simetrican.

Izracunavanje frekvencijske raspodele za test statistiku U (oznacenu sa fn1,n2(u)) pocinje od poznate
raspodele test statistike U za i = 1. (Ukoliko se zZeli, rezultat je isti i kada se pocne s raspodelom test
statistike U za j = 1.) Zatim se koristi svojstvo zadato izrazom (11), kao i svojstvo simetrije, da bi se
izvela frekvencijska raspodela za i = 2. Ova procedura se ponavlja sve dok se ne izvede frekvencijska
raspodelazai=nl.

Nakon izracunavanja frekvencijske raspodele za U test statistiku (IBM, 2017), moguce je izracunati
(dvostranu) egzaktnu p-vrednost, koriscenjem sledecih obrazaca:

drunciy
Z Fopo, (W), ukoliko je U = nlr;—zﬂ
P1= .:r!:n=-:l:[¢.-"1
1= w60, wkoliko jo y > BT H L
u=

1]

p—ralue =2 m

gde trunc(U) predstavlja celobrojnu vrednost realizovane vrednosti test statistike U.

Podaci banke i poslovna implementacija

Podaci koris¢eni u ovom delu predstavljaju odgovore potencijalnih klijenata jedne od vodecih
stranih banaka u Republici Srbiji. Istrazivanje je sprovedeno u maju 2019. godine u glavnoj poslovnici
date banke za grad Novi Sad. Svim potencijalnim klijentima banke koji su se raspitivali o uslovima
za dobijanje gotovinskog kredita od strane zaposlenih u poslovnici, ponudena je anonimna, veoma
kratka anketa u vezi s proizvodom gotovinskog kredita. Naime, analiticari odeljenja za upravljanje
odnosima s klijentima nameravali su da ispitaju (analiziraju) koji period otplate gotovinskog kredita
potencijalne klijente banke najvise zanima. Interesovalo ih je i dalinabrojmeseciotplate gotovinskog
kredita mogu uticati osnovne socioekonomske karakteristike klijenata. 1z tog razloga, sama anketa
imala je 6 pitanja, koja glase: ,Odgovarajuci period otplate gotovinskog kredita” (oznaceno Y),
,Godine starosti (u godinama)” (oznaceno X1), ,Godine stanovanja na trenutnoj adresi” (oznaceno
X2), ,Ukupan prihod domacinstva (u 000 RSD)" koji su logaritamski transformisani (oznaceno X3),
,Godine radnog staza kod trenutnog poslodavca” (u oznaci X4) i ,Broj ¢lanova domacinstva” (u
oznaci X5).

Zaovo istrazivanje, planirana velicina uzorka bila je 200; toliko je i prikupljeno popunjenih upitnika.
Medutim, nisu svi klijenti odgovorili na sva pitanja u anketi, te imamo problem nekompletnih
podataka. U Tabeli 1 prikazan je broj i procenat nedostajucih podataka, gde su promenljive sortirane
u rastucem redosledu u odnosu na procenat nedostajucih podataka.
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Tabela 1. Raspolozivost podataka analiziranih promenljivih

X3 X2 X4 X1 Y X5
. N 37 29 22 7 7 4
Missing
Percent 18.5% 14.5% 11.0% 3.5% 3.5% 2.0%
Valid N 277 163 171 178 193 193 196

Izvor: Rezultat analize autora sproveden uz upotrebu IBM SPSS Statistics 26 softvera.

MozZe se primetiti da ispitanici u najvecoj meri nisu odgovorili na pitanje oznaceno X3, i to u iznosu
od 18,5%, dok pitanje u anketi, oznaceno X5, ima najmanji broj nedostajucih odgovora, svega 2%.

Inicijalni korak u statistickoj analizi podataka bio bi ispitivanje prirode nedostajucih podataka. U
takvom ispitivanju, prvi korak bi bio testiranje nulte hipoteze, a to je da je mehanizam nekompletnih
podataka potpuno slucajan. Kao sto je vec naznaceno, za testiranje ove hipoteze koristi se Littleov
MCAR test. Za sprovodenje ovog testa, kao i svih ostalih statistickih izracunavanja, koriscen je
domenski specifican jezik softvera IBM SPSS Statistics 26 (IBM, 2019). Rezultati sprovedenog
testiranja su:

Chi-Square = 95.465, DF =72, Sig. = 0.034

te se nulta hipoteza, da je mehanizam nekompletnosti podataka potpuno slucajan, odbacuje. Iz
toga se zakljucuje da bi klasicno resavanje problema nedostajucih podataka, kao sto je brisanje
nekompletnih opservacija ili umetanje aritmeticke sredine, bilo pogresno.

Tabela 2. Statistike testa i egzaktne p-vrednosti

i X X2 X3 X4 X3
Growpring Vartable: M_X1
Mann-Whilney T 544 5001 - ZE1.000 454000 S07.000 a6 1 500
Fxucl Sig. (2-tailed) 0933 - 0227 (.ERE 0.945 1000

Grouping Variahle: M_X2

Mann-Whilney 17 W74 500 1RA1.(HH - 1384000 155000 2244 500

Exacl Sig. [2-1ailed) 0,391 0. 159 - 0. 185 0.7459 0.690
Grouping Variable: M X3

Mann-Whitney U 2435000 1RG0 2142000 - 2165000 2672000

Exact Sig. (2-tailed) 0.197 0.1 0.747 . 0.223 0.371
Grouping Variable: M X4

Mann-wWhitney U 1858000 1035.0HH) 1360.000 1390000 - 1344 500

Exact Sig. (2-tailed) 0.927 0.484 0.492 0.842 - 0.073
Grouping Variable: M X3

Mann-Whitney U 193,300 200, 3(H} 124000 199300 99000 -

Exact Sig, (2-railed) AL 0470 .139 0213 1319 -

Izvor: Rezultat analize autora sproveden uz upotrebu IBM SPSS Statistics 26 softvera.
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Nakon prethodno odbacene hipoteze, prelazi se na testiranje naredne nulte hipoteze, a to je da
li je mehanizam nekompletnosti podataka slucajan ili neslucajan. Kao sto je predlozeno (gde smo
ukazali na prednosti predlozene procedure u poredenju s postojecom), koristice se neparametarski
Mann-Whitney test s egzaktnim racunanjem p-vrednosti, umesto t-testa. Rezultati serije testova
prikazani su u Tabeli 2. Za svaku promenljivu koja ima nedostajuce podatke, kreiran je indikator
nedostajucih podataka, u oznaci M_X#. Takode, za svaku promenljivu, testiranje je primenjeno u
odnosu na preostalih 5 promenljivih u nadgledanom statistickom modelu. Ovo se naznacava zbog
potrebe korekcije alfa-rizika za broj testova po promenljivoj. Dakle, nivo znacajnosti umesto 0,05
bice 0,05/5 = 0,01.

Analizom realizovanih egzaktnih p-vrednosti u odnosu na korigovani nivo znacajnosti, zakljucuje
se da mehanizam nekompletnosti podataka nije slucajan, jer nedostupnost podataka za nezavisne
promenljive nije povezana sa zavisnom promenljivom (analizirati isklju¢ivo prvu kolonu Y u tabeli
2).

Ova analiza pokazala je da je mehanizam nekompletnosti podataka slucajan, te da pri ocenjivanju
nepoznatih parametara posmatranog statistickog modela mora biti koriscen savremeni nacin
reSavanja problema nekompletnih podataka. Ukoliko bi se, slucajno, problem nekompletnih
podataka resavao tradicionalnim procedurama, ocene nepoznatih parametara posmatranog
statistickog modela bile bi pristrasne.

Drugi model vestacke inteligencije zasnovan na velicini efekta

Dakle, ukoliko mehanizam nekompletnosti podataka nije potpuno slucajan, i ukoliko je statisticki
model nadgledani, tada visestruka primena t-testa dva nezavisna uzorka (Tabachnick i Fidell, 2014)
moze utvrditi na koji nacin podaci nedostaju. Medutim, ukazano je na nedostatke t-testa u ovoj
situaciji. Jedan od njih bio bi da ¢e dva nezavisna uzorka biti veoma neuravnotezena (u smislu da, na
primer, raspolozivi podaci mogu biti 95%, a nedostajuci 5%). Predlog resenja za nedostatke t-testa
dat je u prethodnom delu. Ova procedura pripada oblasti neparametarske statistike. Medutim, ovi
nedostaci mogu se prevazici koris¢enjem statistike velic¢ine efekta.

Stoga predlazemo da se umesto t-testa koristi statistika velicine efekta w? Donekle slican pristup
moze se naci kod Endersa (2010), s tim Sto on, kada je rec o t-testu dva nezavisna uzorka, koristi
statistiku velicine efekta (oznacenu d), koja nije bas najprikladnija (Sheskin, 2011). U svakom slucaju,
mnogo je bolje koristiti prakticnu umesto statisticke znacajnosti u ovom pitanju (zbog naznacenih
nedostataka).

Stoga je, pre primene predlozene statistike velicine efekta, neophodno kreirati indikatorske
promenljive nedostupnosti. Naime, ukoliko neka promenljiva (oznacena Xi, i = 1,...,K) ima
nedostajuce podatke, za nju se kreira indikatorska promenljiva nedostupnosti (oznacena Mi), koja
uzimavrednost1ukoliko je dati podatak nedostupan, i vrednost O ukoliko je dati podatak raspoloziv.

Nakon formiranja indikatora nedostupnosti, moguce je izracunati predlozenu statistiku velicine
efekta, koris¢enjem sledeceg obrasca (Sheskin, 2011):

i_
P |
g na—1

(12)
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gde nl predstavljavelicinu poduzorkakojise odnosinaraspolozive podatke, an2 velicinu poduzorka
koji se odnosi na nedostupne podatke, dok t2 predstavlja realizovanu vrednost t-testa. Formula za
datu statistiku velicine efekta moze se prikazati na drugi nacin, kao sto je pokazao Sakai (2018).
Intenzitet statistike velic¢ine efekta dat je sledec¢im obrascem (Cohen, 1988):

wralf, za 00099 < &7 < 0.0588
inteziter statistike veliting efekta = | srednjl, 2a 00588 < &* = 01379 (13}
veliki za & > 01379

Poslovna implementacija

Podaci koji se analiziraju prikazani su u prethodnom odeljku. Vise detalja o ovom istrazivanju, kao
i 0 samoj svrsi ankete, dato je u Vasicu (2019). Velicina uzorka bila je oko 200 ispitanika, a naravno,
deo ispitanika nije odgovorio na neka od pitanja u anketi.

Tabela 3. Statistike testa

Y X1 Xz Xa X X5
promenljiva indikator neraspolofivest o odnosu na koqu se kreiraju dva nesavisna warka
M X,
L ] . 1.1 0.2 ] -0.1
L 187 193 16 157 172 82
nz f 1] 5 fi fi 7
@ A1.MH52 012 -0.0059 -0.0054 -0.0051
promenljiva indikator neraspolofivest o odnosu na koju se kreiraju dva nesavisna woorka
M_X.:
i .9 -1.4 . [-4 -0.2 09
m 163 16 171 39 [51 58
"2 28 27 0 24 27 28
@’ AW RIS 0.0059 -0.0054 -0.0010
promenljiva indikator neraspoloFivosti o odnosu na koju se kreitaju dva nesavisna woorka
M_X,
t -1.3 2.9 0.6 . -1.6 0.5
ny 157 157 134 163 143 159
n: 36 1} 32 ] as r
@ VAL TS 00370 SIXLILE 00087 -0.003%8
promenljiva indikator neraspolofivost u odnosn na koju se kreiraju dva nezavisna nzorka
M_Xy
t 0.1 1 414 0.4 : -l.6
n 171 172 151 143 178 176
n: 22 21 2 20 ] 20
& kA2 IRLLLE RIALIC S -0.0052 0.0079
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promenljiva indikator neraspolofivosti u odnosu na koju se kreirajn dva nezavisna uzorka

M Xz

t 1.6 -1 =41 B 0% .
n 184 189 168 159 176 196
n: 4 4 3 4 2 ]
@ DAHIS0 D AHMH} D846 0.0341 =0.0020

[zvor: Rezultat analize autora sproveden uz upotrebu IBM SPSS Statistics 26 softvera.

Kao Sto ukazuje procedura za resavanje nedostajucih podataka, najpre se proverava da li nedostajuci
podaci nedostaju potpuno slucajno. Testiranje, sprovedeno u prethodnom odeljku, ukazalo je
da mehanizam nekompletnosti podataka nije potpuno slucajan. Stoga dolazimo do zakljucka da
ukoliko bi se nedostajuci podaci resili na tradicionalan nacin, ocene parametara posmatranog
modela vestacke inteligencije (koji se namerava koristiti) bile bi pristrasne.

Nakon prethodnog utvrdivanja, prelazi se na odredivanje da li nedostajuci podaci nedostaju na
slucajan ili neslucajan nacin. U te svrhe, koristice se formula (12), kao i pravilo odlucivanja zadato
izrazom (13). Kompletno testiranje prikazano je u Tabeli 3, koja ukazuje da podaci nedostaju slucajno,
buduci da ne postoji asocijacijaizmedu zavisne promenljive (oznacene Y) i nedostajucih podataka u
nezavisnim promenljivima. Da bi se videla data konstatacija, neophodno je posmatrati prvu kolonu
Y u tabeli 3 i analizirati vrednosti statistike w 2 Kao $to se moZe videti, sve vrednosti statistike w 2 su
po apsolutnoj vrednosti manje od ili jednake 0,0099.

Dakle, nedostajuci podaci u ovom primeru nedostaju slucajno, sto dalje znaci da, ukoliko se Zeli
da u nadgledanom modelu vestacke inteligencije ocene parametara budu nepristrasne, problem
nedostajucih podataka treba resiti savremenim pristupom, koji je, na primer, kada je re¢ o upotrebi
softvera IBM SPSS Statistics, primena algoritma ekspektacije i maksimizacije.

Zakljucak

Ovim radom konacno je reSen problem ,sta raditi” kada se susretnemo sa izazovom nedostajucih
podataka. Definisanjem protokola, kao i upotrebom modela vestacke inteligencije, analiticari
podataka su u mogucnosti da rese problem nedostajucih podataka, i to na jedan kvalitetan nacin,
i time izbegnu, ve¢ pominjani u uvodu, princip GIGO. Na ovaj nac¢in omoguceno je da se dobiju
pouzdani rezultati analitike podataka, koja je neophodna da bi poslovna banka mogla da postigne
dobre poslovne rezultate i ciljeve.
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Summary: /n this paper, the problem of missing data in banking is addressed in a systematic and comprehensive
manner. Very little has been written about this serious and significant challenge, sporadically about some specific busi-
ness problems, but never in this way - namely, the creation, or rather the definition of protocols. By including artificial
intelligence models in the process of solving missing data, this “unsolvable problem” for data analysts is brought under
control, and begins to represent a routine, i.e. another mandatory step in data preparation and analysis.
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Introduction

In the banking sector, in conditions of increasing competition and increasingly fierce market com-
petition, commercial banks are finding it increasingly difficult to maintain good business
perfor-mance and results. For this reason, they are turning to business analytics, which can show
them what their weak points in business are, and what their development opportunities are. The
integration of artificial intelligence and machine learning in financial services is rapidly
transforming internal operations and risk management, putting a strong focus on the necessity of
utilizing advanced predictive models over internal databases (Godolja and Domi, 2025).
Therefore, the key to success, or survival in general, is in the quality results of various business
analyses. However, for a quality result, the GIGO principle (garbage in, garbage out) applies, that
is, in essence, the quality of the input data for analysis must be high. However, anyone who is
involved in collecting and pro-cessing data very quickly encounters the problem of missing data,
and this is where we come to the essence of this business.

Current Ways to Address the Problem of Incomplete Data

In most cases, researchers remedy the problem of incomplete data in some way, without
even indicating how much such data there was. They have probably silently excluded
incomplete data from the data set they are analyzing. This procedure is understandable to
some extent, because researchers, when writing professional papers, are justifiably afraid that this
may represent a major limitation of their research. They justifiably fear that the reviewers of their
work could reject their work, with the explanation that the research is quite weak and unreliable,
duetotheserious presence of incomplete data. Therefore, the chances of publishing a professional
work are greatly increased, if the problem of incomplete data is not presented. As noted by
Orchard and Woodbury (1972), the best way to deal with incomplete data is simply not to have it.

Of course, in such works, the existence of incomplete data is not indicated anywhere. Then, the
default method of solving the incompleteness problem (that is, removing incomplete data) was
applied without even being mentioned anywhere. Furthermore, the tables in which the results of
the conducted quantitative analyzes are presented, are then based on different sample sizes.

The reason why researchers resort to the use of outdated procedures for solving data
incompleteness is to some extent because these procedures are theoretically clear to them.
Those procedures certainly include deleting observations with incomplete data, then deleting
observations only if they have incomplete data for the variables currently being analyzed, as well
as replacing the incomplete data with the arithmetic mean of the observed variable. Modern
artificial intelligence procedures for treating data incompleteness are quite complex, and in
most cases, incomprehensible to the average researcher, and therefore they avoid using them.

Artificial Intelligence Protocol

Ifthere isa presence ofincompletenessinthe datathatis planned to be analyzed, thereis a possibility
that the estimates of unknown parameters in the quantitative analysis that is planned to be used
will be biased. For this reason, it is important to approach the problem of incomplete data
carefully, in a comprehensive way, which, colloquially, could be called a protocol.

In a given protocol, step zero would be the start of solving the problem of incomplete data. In the
first step, they would ask the question:
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* Whether the observed variables, i.e. in the analyzed data set, is there a presence of incomplete
data?

If the answer is yes, they would go to the second step. If the answer is no, they would not go to the
last step. In the second step, they would ask the question:

¢ Is the data missing completely at random?

If the answer is positive, they would go to the third step. If the answer is negative, they would go to
the fourth step.

The third step represents solvingincomplete data, either by applying traditional techniques (deleting
observations that contain missing data; or by inserting the arithmetic mean of the observed variable
in place of missing data), or by applying modern methods. Then they would go to the last step.

In the fourth step, they would ask the question:

* Does quantitative modeling use a supervised or unsupervised artificial intelligence model?

If the answer is supervised, go to the fifth step. If the answer is unsupervised, go to the eighth step.
In the fifth step, it examines:

e Is the unavailability of data on the explanatory variables caused by the values of the dependent
variable?

If the answer is positive, go to the sixth step. If the answer is negative, go to the seventh step. In
the sixth step, it is stated that the missing data do so by a non-random mechanism. For this reason,
further data analysis is stopped, and the last step is taken.

In the seventh step, it is stated that data that are unavailable are missing in a random way, so the
problem of missing data can only be solved by applying modern techniques. Then we go to the last
step. In the eighth step, it examines:

e Does the unavailability of data for any variable depend on the value of its own data, or on the data
value of the other variables being analyzed?

If the answer is from own values, go to the sixth step. If the answer is from the value of the other
variables, go to the seventh step. In the last step, we conclude that solving the data incompleteness
problem is complete.

Of course, in such works, the existence of incomplete data is not indicated anywhere. Then, the
default method of solving the incompleteness problem (that is, removing incomplete data) was
applied without even being mentioned anywhere. Furthermore, the tables in which the results of
the conducted quantitative analyzes are presented, are then based on different sample sizes.
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The reason why researchers resort to the use of outdated procedures for solving dataincompleteness
is to some extent because these procedures are theoretically clear to them. Those procedures
certainly include deleting observations with incomplete data, then deleting observations only if they
have incomplete data for the variables currently being analyzed, as well as replacing the incomplete
data with the arithmetic mean of the observed variable. Modern artificial intelligence procedures
for treating data incompleteness are quite complex, and in most cases, incomprehensible to the
average researcher, and therefore they avoid using them.

Types of Mechanisms

Mostly, the data that needs to be statistically analyzed have the problem of incompleteness, to a
greater or lesser extent. A given defect does not seem serious in itself, however, if the incompleteness
mechanism is of a certain type, there may be a serious problem. For this reason, it is important to
always examine the type of mechanism that leads to incomplete data. For now, it is defined that
there are three types of mechanisms that lead to data incompleteness (Allison, 2002), and they are:
completely random, random, and non-random.

In order to be able to describe the given types of mechanism, the variable with missing data is
marked with Y. Then, its available part is marked with Yo, while the unavailable part is marked with
Ym. Now an unavailability indicator variable could be defined, which takes the values of zero, for
those observations, which are available at variable Y; and the value one, for those observations that
are unavailable for variable Y. The given indicator variable can be marked with M. If in the analyzed
data set, there are variables that do not have missing values, they are marked with X.

Therefore, the mechanism of missing data for the variable Y is said to be completely random, if
the missing data do so in a completely random way, and therefore, neither depends on the part of
the variable Ym, nor on the part of the variable Yo, nor on the other present variables X. Using the
probability indicator of unavailability, a given mechanism of missing data (Fitzmaurice et al., 2015)
can be expressed as:

P{MIY,X) = P (M} (1

The mechanism of missing data for variable Y is said to be random if the missing data do not depend
on the missing values (Ym) themselves. Using the probability of unavailability indicator, the given
mechanism can be expressed as:

P{M|Y, ) = P{M|Y", X) (1)

Finally, the mechanism of missing data for the variable Y is said to be non-random, if the missing
data also depend on the values of the missing data (Ym). Using the unavailability indicator and its
probability, the given mechanism can be represented as:

MMIY, X = POMIYe ™ X (3}

Traditional ways of dealing with incomplete data, such as excluding an observation that does not
have complete data, or estimating a missing value by the arithmetic mean of a given variable, are
appropriate, only if the mechanism of data incompleteness is completely random. If the mechanism
of data incompleteness is random, then solving the problem of data incompleteness is correct,
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only by using modern procedures, such as: the expectation-maximization algorithm, the method
of complete information with maximum likelihood, the algorithm of specification of complete
conditionality, the algorithm of augmented data, as well as other modern procedures. Note that the
given procedures can be used instead of traditional procedures, when the data is missing completely
by chance.

Supervised Model of Artificial Intelligence

Thus, when it comes to supervised Al models, the nature of missing data was determined as follows
(Tabachnick and Fidell, 2014): first, it is tested whether the missing data are missing in a completely
random way (Little and Rubin, 2002). If the given hypothesis is rejected, the following testing is
performed, which tests whether the missing data are missing in a random or non-random way.
Depending on the rejection or non-rejection of the given hypothesis, a conclusion is made, that the
data are missing in a non-random way, or that the data are missing in a random way.

In the literature, it is already common to test whether missing data is missing completely at random
with Little’s test (IBM, 2017). Then, if the tested null hypothesis is rejected, we move on to testing
whetherthe missing data is missing in arandom way. Given testing (with statistical software) is carried
out with the help of univariate statistical t-tests. The essence is to examine whether the available
data represents a random sample from the planned sample (which was set at the beginning of the
research). If this is fulfilled, then the missing data have the same distribution as the available data
(Enders, 2010).

Equality of distributions implies that the group of available data and the group of missing data have
equal arithmetic means and variances. Kim and Bentler (2002) called this feature the homogeneity
of arithmetic means and covariances. Some authors checked the homogeneity of arithmetic means
and variances (Thommes and Enders, 2007), while other authors considered that it is difficult to
assume that the data are homogeneous in terms of arithmetic mean and heterogeneous in terms
of variance. For this reason, they only examined the homogeneity of arithmetic means (IBM, 2017).
Therefore, testing the homogeneity of arithmetic means was carried out using univariate t-tests.

Artificial Intelligence Model Based on Non-Parametric Statistics

As mentioned, when conducting, whether data are missing by chance, the univariate t-test is used,
which examines the equality of the arithmetic means of two independent samples (implemented in
most quantitative software, which have a missing data analysis module). Two independent samples
foreach variable in the analysis are formed based on the unavailability of datafor some othervariable
in the analysis. Namely, if a variable (labeled Xi, i =1,...,n) has missing data, an unavailability variable
indicator (labeled Mi) is created for it, which takes the value 1if the given data is unavailable, and the
value O if the given data is available. A given indicator of unavailability can be presented in the form
0,if X; is available .
M; = [1, LJ:”XZ ismissing ' ' Loum “)
So, in orderto examine whether some variable (Xi) has missing datain arandom way, firstan indicator
of unavailability (Mi) is formed for a given variable, and then it is used to divide each other variable
in the analysis into two independent samples, and then apply a univariate t-test to test the equality
of arithmetic means.
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The given test has certain disadvantages, for example, independent samples can be very unbalanced
(Enders, 2010) (in the sense that the sample representing the available data is much larger than the
sample representing the missing data). Also an independent sample, representing missing data, can
have only a pair of elements. Furthermore, what can be attributed to the limitation of testing the
arithmetic means of two independent samples is the fact that even if the data are missing non-
randomly, two independent samples formed on the basis of the unavailability indicator can have
equal arithmetic means.

For this reason, it is much better to propose some other way of checking whether the missing
data is missing by chance. This is precisely the subject of this section, to suggest another way of
checking. Another way of testing, whether the mechanism of missing data is random, could be a
non-parametric test, two independent samples Mann-Whitney U test. The great advantage of this
non-parametric test, compared to the parametric univariate t-test, is that the Mann-Whitney test
does not test the equality of arithmetic means; but just what is needed; that is, whether the two
distributions are equal. So there is no need to take a detour, to suggest that if two distributions are
equal, then their arithmetic means and variances are also equal; rather, we test the equality of two
distributions directly with the non-parametric, two-independent-samples Mann-Whitney test.

A further improvement would be to use the exact method for calculating the p-value of the non-
parametric Mann-Whitney test, instead of the generally accepted asymptotic method. The advantage
of using the exact method when calculating the p-value is that (Mehta and Patel, 2017) it calculates
reliable values, even in situations where the conditions for applying the t-test are not met, regardless
of the size of independent samples, as well as the balance of the data. So, using the exact method
of calculating the p-value in the non-parametric Mann-Whitney test - when testing whether the
mechanism of missing data is random - would overcome all the shortcomings and limitations of the
t-test, which is used in practice.

Of course, apart from the obvious advantages provided by the proposed procedure, there are
also certain difficulties. Namely, the application of the exact p-value calculation method is very
demanding, i.e. computationally intensive, based on all possible permutations of the realized set of
two independent samples that need to be tested.

Thatis why we will start slowly, with a theoretical explanation of the proposed procedure. So, when it
comes to the non-parametric, two independent samples Mann-Whitney test, it will be assumed that
the two independent samples are of size nl and n2. The null hypothesis to be tested is represented
as

Hy: Ky (x) = F; (x) (3)
which means that given two independent samples have the same distributions.
In the Mann-Whitney test, the original realized values are replaced with ranked values, i.e. value
xi are replaced by rank(xi). Furthermore, to calculate the exact p-value, it is necessary to know the

exact probability of the realization of two independent samples with ranked values (Mehta and
Patel, 2017). The given probability is given by the expression
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hw) = =it (6)

[ni+angl!

where nl and n2 represent the sizes of the first and second independent samples; and the design
w represents the realization of the given two independent samples with ranked values instead of
the original values (or any permutation thereof). Further, the probability law of the Mann-Whitney
statistic U to take the exact value u, is

Prill =u) = Ey_, hiw) (7

where the summation is performed over all possible design permutations w. The Mann-Whitney
statistic U is defined by formula (10). Similarly, the exact p-value (and that for the right tail of the
distribution of the U statistic) is

F'I = P?'{H E 'i‘.!} = E!.‘el.' fl{'l-l.-'} Eﬁ‘.}

The previously defined formulas are general formulas for obtaining the exact p-value for two
independent samples of non-parametric tests. Of course, for each specific (two independent
samples) non-parametric test there is a special numerical algorithm, with the help of which the
exact p-value is calculated. This is also dealt with in the continuation of this section.

Therefore, the methodology for the exact calculation of the p-value for two independent samples of
the non-parametric Mann-Whitney test will be presented. Using the given calculated p-value, it will
be possible to test the null hypothesis that the missing data are missing at random.

Atthe beginning of the calculation, it is necessary to first calculate the sum of the ranks. This is done
by combining both samples into one sample, the elements of which are sorted by size. Then the
elements in the unified sample are ranked. If there are equal elements, we take the average rank
for them. After that (IBM, 2017), the sum of ranks for two independent samples (group 1 (or G1) and
group 2 (or G2)) is calculated.

5 = Eiep surorle(e; Dy U D) - Iy € Dy)
i (%)
5 =X e FETLE (X By U D) I € D7)
where Di represents observations from the i-th independent sample (i =1, 2), while I(:) represents

an indicator that takes the value O if the expression in parentheses is not true, and the value 1 if the
expression in parentheses is true.

The nextstep is to calculate the test statistic as well as the corresponding p-value. The Mann-Whitney
U test statistic for the first independent sample (or for group 1) is given by the expression

= EiEn’.i‘-_ EjEGef[xl: - x.;} +% ' EI'E[F,_ E_IIE"-Iﬂ I[xj = .‘{ZJ'] H.D}
11.1.[1:1+1'J _ 5.1 — 52 _ :113-{.-.|3+1':

=M, N+ "

where n1l and n2 represent the sizes of the first and second independent samples.

After defining the U test statistic, one moves to calculating the p-value. To calculate the p-value,
one will need the sampling frequency distribution of the test statistic U for the value u, and for the
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sample sizes i and j for two independent samples (in fi,j(u) notation). Furthermore, the following
property will be used, by means of which the frequency distribution of the test statistic U can be
expressed via the sum of the lower-order frequency distributions, as

JF.'.t-,,w:_.{ﬂ_'] =_ﬁi~, |.1I.2{u_ﬂ]}+,rﬁ':,llx Il:.u}- {,H_}

Each lower-order distribution is symmetric with respect to various values of the test statistic U. Also,
the sum of the lower-order distributions gives a result that is also symmetric.

The calculation of the frequency distribution for the test statistic U (denoted fn1,n2(u)) starts with
the known distribution of the test statistic U for i =1. (If desired, the result is the same, one can also
start with the distribution of the test statistic U for j =1). Then the property given by expression (11) is
used, as well as the symmetry property, to derive the frequency distribution for i = 2. This procedure
is repeated until the frequency distribution for i = n1 is derived.

After calculating the frequency distribution for the U test statistic (IBM, 2017), it is possible to
calculate the (two-sided) exact p-value, using the following patterns

drnc[ L

nyoon,+1
Z fup, (W), ukoliko je U = +
— =
PL= trumel) L
g T+
1- Z ﬁll.ﬂz {'I.I] M ukolikao jel = %
u=lk

p—ralue=2'm

where trunc(U) represents the integer value of the realized value of the test statistic U.

Bank’s Data and Business Implementation

The data used in this part represent the responses of potential clients in one of the leading foreign
banks in the Republic of Serbia. The survey was conducted in May 2019 in the main branch
of the given bank for the city of Novi Sad. All potential clients of the bank who inquired about
the conditions for obtaining a cash loan from the staff employed in the branch were offered an
anonymous, very short survey regarding the cash loan product. Namely, the analysts of the customer
relations management department intended to examine (analyze) which cash loan repayment
period the bank’s potential clients are most interested in. They were also interested in whether
the number of months of repayment of the cash loan might be influenced by the basic socio-
economic characteristics of the clients. For this reason, the survey itself had 6 questions, which
read: “Appropriate cash loan repayment period” (marked Y), “Age (in years)” (marked X1), “Years of
residence at the current address” (marked X2), “Total household income (in 000 RSD)” which were
logarithmically transformed (marked X3). Then “Years of employment with the current employer”
(labelled X4) and “Number of household members” (labelled X5).

For this research, the sample size was planned to be 200; how many completed questionnaires
were collected. However, not all clients responded to all survey questions, so we have the problem
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of incomplete data. Table 1 shows the number and percentage of missing data, where the variables
are sorted in ascending order, in relation to the percentage of missing data.

Table 1. Data Availability of Analyzed Variables

X3 X2 X4 X1 Y X5
. N 37 29 22 7 7 4
Missing
Percent 18.5% 14.5% 11.0% 3.5% 3.5% 2.0%
Valid N 277 163 171 178 193 193 196

Source: Result of the author’s analysis conducted using IBM SPSS Statistics 26 software.

We can notice that the respondents mostly did not answer the question marked X3, in the amount

of 18.5%, while the question in the survey, marked X5, has the fewest missing answers, namely only
2%.

The initial step in statistical data analysis would be to examine the nature of missing data. In such
an examination, the first step would be to test the null hypothesis, which is that the mechanism of
incomplete data is completely random. As already mentioned, to test this hypothesis, Little’s MCAR
test is used. To perform this test, as well as all other statistical calculations, the domain-specific
language of the IBM SPSS Statistics 26 software was used (IBM, 2019). The results of the conducted
testing are:

Chi-Square = 95.465, DF =72, Sig. = 0.034

so the null hypothesis, thatthe mechanism of dataincompleteness is completely random, is rejected.
This concludes that the classic solution to the problem of missing data, such as deleting incomplete
observations or inserting the arithmetic mean, would be wrong.

Table 2. Test Statistics and Exact P-Values

i X1 X2 X3 x4 X35

Grouping WVartable: M_X1

MMann-Whilney T 540 5040 - 281.000 454,000 07000 661,500

Fracl Sig. (2-Lailed) 09335 - 0227 0_R&5 0.045 1.000
Grouping Vartable: M_X2

Mann-Whilney 17 2¥74 500 1RA1.(HH - 1384000 1959 000 2244 500

Eaacl Sig. (2-lailed) 0,301 0159 - 0.185 (.745 0.690
Crouping Vartable: M 203

Mann-Whimey U 243500 18GUAHKD 2142000 - 2169.000 2672000

Exact Sig. (2-tailed) 0.197 0001 0.747 . 0.223 0371
Grouping Variable: M X4

Mann-Whimey U 18580 1635.HH) 1366000 1390000 - 1344500

Exact Sig. (2-tailed) 0927 0484 0492 0842 - 0073
Grouping Variable: M X3

Mann-Whimey U 193,500} 2005, SR 124.000 199500 99000 -

Exact Sig. (2-tailed) 0.0497 0476 0.139 0.213 0319 -

Source: Result of the author’s analysis conducted using IBM SPSS Statistics 26 software
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After the previously rejected hypothesis, we move on to testing the next null hypothesis, that is, that
the mechanism of data incompleteness is random or non-random. As suggested (where we pointed
out the advantages of the proposed procedure compared to the existing one), the non-parametric
Mann-Whitney test with exact p-value calculation will be used, instead of the t-test. The results
of the series of tests are shown in Table 2. For each variable that has missing data, a missing data
indicator was created, in the label M_X#. Also, for each variable, testing was applied in relation to
the remaining 5 variables in the supervised statistical model. This is noted because of the need to
correct the alpha-risk for the number of tests, per variable. So, the significance level instead of 0.05
will be 0.05/5=0.01.

By analyzingtherealized exact p-value inrelationto the corrected level of significance, itis concluded
that the mechanism of data incompleteness is not accidental, because the unavailability of data for
independent variables is not related to the dependent variable (analyze only the first column Y in
table 2).

Thisanalysis showed thatthe mechanism of dataincompletenessis random, and thatwhen evaluating
the unknown parameters of the monitored statistical model, a modern way of solving the problem
of dataincompleteness must be used. If, by any chance, the problem of data incompleteness would
be solved by traditional procedures, the evaluations of the unknown parameters of the monitored
statistical model would be biased.

The Second Artificial Intelligence Model Based on Effect Size

Therefore, if the mechanism of data incompleteness is not completely random, and if the
statistical model is supervised, then multiple application of the t-test of two independent samples
(Tabachnick and Fidell, 2014) can determine how the data are missing. However, they pointed out
the shortcomings of the t-test in this situation. One of them would be that the two independent
samples will be very unbalanced (in the sense that, for example, the available data may be 95% and
the missing data 5%). A proposal for a solution to the shortcomings of the t-test was given in the
previous section. This procedure belongs to the field of non-parametric statistics. However, these
shortcomings can be overcome by using effect size statistics.

Therefore, we suggest that instead of the t-test, the effect size statistic @ B2 should be used. A
somewhat similar approach can be found in Enders (2010), with the fact that, when it comes to the
t-test of two independent samples, he uses the statistic of the effect size (labeled d), which is not
exactly the most appropriate (Sheskin, 2011). In any case, it is much better to use practical instead of
statistical significance in this issue (due to the indicated shortcomings).

Therefore, before applying the proposed effect size statistics, it is necessary to create variable
indicators of unavailability. Namely, if a variable (labeled Xi, i = 1,...,K) has missing data, we create
an unavailability indicator variable for it (labeled Mi), which takes the value 1 if the given data is
unavailable, and the value O if the given data is available.

After forming the unavailability indicator, itis possible to calculate the proposed effect size statistics,
using the following formula (Sheskin, 2011):
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-
P . B (12)

g ng—1

where nl represents the size of the subsample related to the available data, and n2 represents the
size of the subsample related to the unavailable data. t2 represents the resulting t-test value. The
formula for a given effect size statistic can be presented in another way, as shown by Sakai (2018).
The intensity of effect size statistics is given by the following formula (Cohen, 1988):

small, za 0.0099 < &% < 0.0588
intensity of ef fect size statistics = { medium, za 0.0588 < &? < 0.1379 (13)
large,za @* > 0.1379

Business Implementation

The data to be analyzed are presented in the previous section. More details about this research,
as well as the purpose of the survey itself, are given in Vasi¢ (2019). The sample size was about 200
respondents, and of course, some respondents did not answer some of the survey questions.

Table 3. Test Statistics

Y X A Xa X Xs
variahle unavailabilily indicator againsl which two independent samples are created
M X,
i 0 . 1.1 0.2 0 0.1
m 187 193 16 157 172 ]
niz & 0 5 a f 7
& A1 (W52 0.2 00059 00056 00051
variahle unavailabilily indicator apaimst which two independent samples are created
M_Xa
L 0.0 -14 i 1.4 -nz2 0.9
L] 163 166 171 139 151 168
nz 2R 27 0 24 27 28
&* XL 0. (0 (.0055 00054 00010
variahle unuvailabilily indicator against, which two independent samples are created
M_Xa
L -1.3 2.9 .6 . -1.6 -0.5
nj 157 157 139 163 143 139
n: 3 3G iz g is a7
@ DANI3G 00370 ALAHI3E 0.0087 -0.0038
variable unavailability indicaror against which two independent samples arc created
M X4
t 0.1 1 4.4 0.4 . 1.6
nj 171 172 151 143 178 176
n: 22 21 20 20 0 20
&t A HKAZ2 O AHHH} A -0.0052 00079
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variable unavailability indicaror against which two independent samples are created

M X

t 1.6 -1 4.1 Bl 0.8

n 184 184 168 159 176 196
n: 4 4 3 4 2 0
@ URCIET PRLEL 00840 {0.0341 =0.0020

Source: Result of the author’s analysis conducted using IBM SPSS Statistics 26 software.

As indicated by the procedure for solving missing data, it is first checked whether the missing data is
missing completely by chance. The testing, which was carried out in the previous section, indicated
that the mechanism of data incompleteness is not completely random. Therefore, we come to the
conclusion that if the missing data are solved in a traditional way, the parameter estimates of the
monitored artificial intelligence model (which is intended to be used) will be biased.

After the preliminary determination, we move on to determining whether the missing data is missing
inarandom or non-random way. For these purposes, formula (12) will be used as well as the decision
rule given by expression (13). Complete testing is shown in Table 3, which indicates that data are
missing at random, as there is no association between the dependent (labeled Y) variable and
missing data in the independent variables. In order to see this statement, it is necessary to observe
the first column Y in table 3, and analyze the values of the statistic w 2. As can be seen, all values of
the statistic w 2 are less than or equal to 0.0099 in absolute value.

Therefore, the missing data in this example are missing by chance, which further means that if it is
desired that in the supervised model of artificial intelligence, parameter estimates are unbiased,
then the problem of missing data should be solved with a modern approach, which is, for example,
when it comesto the use of the IBM SPSS Statistics software, the use of the expectation-maximization
algorithm.

Conclusion

This work has finally solved the problem of “what to do” when faced with the challenge of missing
data. By defining a protocol, as well as using artificial intelligence models, data analysts are able to
solve the problem of missing data, in a qualitative way, and thus avoid the GIGO principle already
mentioned in the introduction. In this way, itis possible to obtain reliable data analysis results, which
are necessary for a commercial bank to achieve good business results and goals.
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(i

BEOGRADSKA BERZA

BAROMETAR / BAROMETER

Februar 2026 - Septembar 2026.
February 2026 - September 2026

1. PROMET (RSD) / TURNOVER (RSD)

Regulisano Broj
Mesec/ listing Open trziste/ transakcija/
Month Market Regulated Number of
market transactions
Feb2026  3.237.642.213 36.941185 3.274.583.398 0 3.274.583.398 723
Mar 2026 325.958.452 81.834.331 407.792.783 47943.673  455.736.456 1019
Apr2026  1.312.662.738 61.918.683 1.374.581.421 23159.082  1.397.740.503 880
May2026 1295337350  26.458.276 1.321.795.626 1363.824 1323159450 813
Jun 2026 1490.977117 91.320.489 1582.297606 74475520  1.656.773.126 817
Jul2026  2.577430.682  69.586.904 2.647.017586 0 2.647.017.586 774
Aug 2026 831.370.312 87.067.055 918.437.367 0 918.437367 638
Sept2026  158.955.031 98.315.484 257.270.515 8.022.743  265.293.258 969
Ukupno/Total  11.230.333.894  553.442.407 1.783.776.301  154.964.842  5.128.060.357 6.633
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Barometar / Barometer Stock Exchange

2. INDEKSI / INDICES
BELEX15 BELEXline
S] Poslednja vrednost / Last value 1.370,14 2.776,61
Sl Promena (abs) / Change (abs) 91,69 -73,37
s Promena (%) / Change (%) 717% -2,57%
(<
VI5 Najvisa vrednost / Maximum Value 1.379,6 2.855,52
g Najniza vrednost / Minimum Value 1.182,66 2.561,71
8 Istorijski max / History Maximum Value 3.335,2 500734
o}
I_E Istorijski min / History Minimum Value 34746 841,99
Vrednost prometa RSD/ Value of Turnover RSD 656.102.230 699.477.927

3. TRZISNA KAPITALIZACIJA - AKCIJE (EUR) / MARKET
CAPITALIZATION - SHARES (EUR)

Ukupna

trzisna kapi- Regulisa-

no trziste/
Regulated
Market

MTP/
MTF

Open

Market BELEX15

BELEXline

talizacija/
Total market
capitalization

Listing

Feb 2026 4.190.953.393 4.121.580.380 1.787171.358 2.334.409.022 | 69.373.013 1.452.837.921 1.686.211.933
Mar 2026 4.190.618.633 4.122.450.542 1.823.743.718 | 2.298.706.825 | 68.168.091 | 1.488.827.566 1.721.939.425
Apr2026 4.197.945.701 4.129.761.758 1.831.810.434 2.297.951.324 | 68.183.943 | 1.493.647.746 1.696.410.282
May 2026 4.215.450.504 4.149.854.425 | 1.856.330.197 | 2.293.524.228 | 65.596.080 | 1.514.647.432 1.717.845.627
Jun 2026 4.185.398.205 4.119.788.859 | 1.859.279.348 | 2.260.509.510 | 65.609.346 | 1.494.413187 1.686.575.906
Jul 2026 4.161.582.761 4.096.422.041 | 1.856.469.099 | 2.239.952.942 | 65.160.720 | 1.501.374.619 1.663.596.629
Aug 2026 4.379.866.480 4.314.681.772 | 1.859.242.088 | 2.455.439.685 | 65.184.707 | 1.720.234.791 1.883.585.668
Sept 2026 4.364.108.300 | 4.302.043.470 | 1.859.132.336 2442911134 | 62.064.830 | 1.716.838.147 1.867.129.466
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4. UCESCE STRANIH INVESTITORA / FOREIGN INVESTORS PARTICIPATION

Ucesce stranih investitora / FIS - Ucesce stranih investitora u ukupnom
o Foreign Investors Participation prometu akcijama
g . b-FIS - Ucesce stranih investitora u
a total 1,70% ukupnom prometu akcijama - kupovna
9 FIS b-FIS | 1,96% e
e - 17070 s-FIS - Ucesce stranih investitora u
ukupnom prometu akcijama - prodajna
S SFS | 145% cram P Jama o
X FIB - Ucesce stranih investitora u ukupnom
o FIB 1,05% prometu obveznicama
= FIT - Ucesce stranih investitora u ukupnom
FIT 1,09% prometu

BELEX15 kretanje februar 2026 - sept 2026

BELEX15

1400
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1300
1250
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1150
© © © © © © © © © © © © ©
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BELEXline kretanje februar 2026 - sept 2026
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UPUTSTVO
ZA AUTORE

Radovi za ¢asopis Bankarstvo moraju biti originalni i prethodno neobjavljivani. Autor odgovara za
podatke objavljene u tekstu.

Radovi se klasifikuju kao: originalni naucni rad, pregledni naucni rad i strucni ¢lanak. Autori mogu
da objave i Recenziju/Pregled neke druge publikacije (monografije, knjige i sl.) koja je relevantna za
tematski okvir ovog casopisa.

Urednistvo zadrzava pravo da tekst koji ne odgovara datim kriterijumima vrati autoru kao neodgo-
varajuci ili radi izmena i dopuna. Drugim recima, nijedan rad nece biti poslat na recenziju ukoliko
nisu ispostovana sva pravila data u ovom Uputstvu.

Radovi domacih autora, $to se odnosi i na autore iz Bosne i Hercegovine, Crne Gore i Hrvatske, primaju
se na srpskom i engleskom jeziku. Ukoliko nedostaje jedan od navedenih jezika, rad ce biti vracen
autoru. Strani autori radove predaju na engleskom jeziku.

Uzrad obavezno dostaviti popunjen formular ,Podaci o autoru i podaci o radu’, koji se nalazi na nasem
sajtu: www.casopisbankarstvo.rs/uputstvo-za-autore-i-recenzente. U okviru ovog Formulara, autor
iskazuje i svoju licnu saglasnost za autorstvo, odnosno koautorstvo u rukopisu i prihvata odgovornost
za podneti rukopis. Ukoliko rad ima vise autora (koautorstvo), neophodno je da se svi ¢lanovi autor-
skih timova pisanim putem saglase na navedeni nacin. Svaki od autora moze u sopstvenom interesu, u
okviru istog formulara, dostaviti svoj ORCID, imajuci u vidu da je omoguceno da se radovi publikovani
u SCIndeksu automatski dopisuju na ORCID naloge autora, kao i na njihove stranice u e-Nauci.

Radove dostavljati iskljucivo u

elektronskom obliku na mejl adresu:
bankarstvo@ubs-asb.com
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U tekstu ne navoditi nikakve licne podatke, posto se rad Salje na anonimnu recenziju.

Prva stranica rada treba da sadrzi: naslov rada, rezime i kljucne reci. Takodje, dati predlog za JEL
klasifikaciju (klasifikaciju Journal of Economic Literature) rada.

Postupak testiranja na plagijat obavice se nakon pozitivnih recenzija rada.
Radovi e biti odbijeni ukoliko se utvrdi plagijat, autoplagijat ili lazno autorstvo.

Molimo da rad pripremite, pridrzavajuci se obavezno sledecih tehnickih uputstava koja se podjedna-
ko odnose natekst i na srpskom i na engleskom jeziku:

e Rad treba da bude u A4 formatu, sve margine 20 mm.

e Duzina rada najvise 10 strana ukljucujuci grafikone, tabele, literaturu i ostale priloge. Ukoliko
rad po obimu prevazilazi date propozicije, na urednistvu je odluka da li ¢e ga publikovati ili ne.

e Font i velic¢ina fonta za ceo rad: iskljuCivo Times New Roman, latinica, 10 pt, razmak izmedu
redova single.

e Naslov rada mora da bude kratak i jasan.

* Posle naslova rada napisati rezime/apstrakt duzine do 150 reci.

e Posle rezimea dati do 10 kljucnih reci, pogodnih za indeksiranje i pretrazivanje.

e Osim glavnog naslova (naslova rada) koristiti u tekstu do dva nivoa naslova, bez numeracije.
* Pocetak pasusa kucati od pocetka kolone (bez tabulatora).

e Ukoliko uz tekst idu Seme ili grafikoni, oznaciti u radu gde treba da budu i napraviti ih iskljucivo
u programu Word, Excel ili PowerPoint.

e Ukoliko rad sadrzi fotografije, oznaciti u radu gde one treba da stoje i priloziti svaku kao pose-
ban fajl u formatu .eps ili .tiff, rezolucija 300 dpi.

e Tabela po Sirini ne sme da prelazi margine, a po duzini ne sme biti duza od jedne stranice i
mora imati naslov i izvor.

e U tekstu i tabelama ne koristiti tekst boksove.
e Web adrese kucati kao tekst, a ne kao hiperlink.
* Ispraviti sve gramaticke i greske u kucanju.

* Nazivi institucija se, prilikom prvog pominjanja, navode u prevodu, a u zagradi originalni naziv
i skracenica.

* Fusnote nisu predvidene (reference navesti u tekstu i obavezno u literaturi).

e Ukoliko je u rukopis pripremljen pomocu alatki zasnovanih na vestackoj inteligenciji (npr.
ChatGPT), neophodno je da autor-autori u samom radu opisu na koji nacin i u ¢emu su ko-
ristili takve alatke (npr. za korekciju kvaliteta teksta na engleskom jeziku, sto je dopusteno).
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. Nakon zakljucka i pre literature navesti zahvalnicu opciono. Ukoliko je rad nastao kao rezultat
angazmana autora na projektu, navesti zahvalnicu autora u vezi sa nazivom i brojem projekta u
okviru kojeg je sprovedeno istrazivanje/predmet rada.

* Reference se u tekstu navode tako Sto se u zagradi navedu prezime autora i godina izdanja.
Citirani delovi teksta navode se u radu tako $to se u zagradu stave prezime autora, godina
izdanja i broj strane sa koje je citat.

Ukoliko se radi o dva autora, imenuju se oba uz godinu izdanja, a ako ima tri i vise autora, navodi se
samo prvi (prezime prvog autora i saradnici sa godinom izdanja). Svaka referenca se mora navesti i u
popisu literature.

* Literaturu grupisati na kraju rada po sledecem principu:
- Knjige: Klasens R. (2006). Sprecavanje pranja novca. Beograd: Udruzenje banaka Srbije

- Casopisi: Panteli¢ S. (2013). Flavije Valerije Konstantin (306-337). Bankarstvo 42 (4), 136-145.
(prilikom citiranja iz elektronskih verzija ¢asopisa na kraju dodati: DOI broj citiranog ¢lanka,
ako ga ima, odgovarajuci internet link i datum pristupa).

- Ostaliizvori - vebsajtovi (internet adresa i datum pristupa), disertacije (prezime, ime,
naslov, institucija gde je doktorska disertacija odbranjena, godina), sluzbene
publikacije (naziv publikacije/organizacije/ustanove, naslov, mesto izdavanja, izdavac,

broj, godina).

Finansijski aspekt - Autori naucnih i strucnih clanaka nakon objave rada dobijaju pripadajuci
honorar u skladu sa vaze¢om tarifnom politikom.

Obavestenje autorima o postupku recenzije rada

Postupak recenzije

Casopis Bankarstvo primenjuje princip dvostrano anonimne recenzije (autorima je nepoznat
identitet recenzenata, istovremeno recenzentima je nepoznat identitet autora).

Recenzentski proces

Radove recenziraju dva strucna, nezavisna recenzenta. Recenzenti dobijaju radove bez

licnih podataka autora. Posle obavljene recenzije popunjavaju Formular o kvalitetu rada za
casopis Bankarstvo koji sadrzi i podatke o recenzentu (koji se nalazi na nasem sajtu: www.
casopisbankarstvo.rs/uputstvo-za-autore-i-recenzente ) i dostavljaju ga Redakciji u roku od 15 dana.

U delu koji se odnosi na napomene i preporuke, obaveza je recenzenata da objasne date ocene i
preporuce da li je rad za objavljivanje, ispravku ili odbijanje. Radovi ce biti prihvaceni za objavl-
jivanje ili poslati na ispravku iskljucivo ako su obe recenzije pozitivne.

U izuzetnim situacijama, konacnu odluku o tome da li ce rad biti publikovan ili ne donosi urednik.
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INSTRUCTIONS
FOR AUTHORS

Papers submitted to Bankarstvo journal must be original and previously unpublished. The authoris
responsiblefor the information published in the text.

Scientific papers are classified as: original scientific paper, scientific review article or expert article.
Authors may also publish an article review or a review of some other publication (monograph, book,
etc.) that is relevant to the thematic framework of this journal.

The Editorial Board reserves the right to return to the author a text that does not meet the given criteria
as unfit for publishing, or to request changes or additions. In other words, no paper will be submitted for
review unless all the rules set out in these Instructions are followed.

Papers by domestic authors, including authors from Bosnia and Herzegovina, Montenegro and Croatia,
are accepted in Serbian and English. If one of the above languages is missing, the paper will be returned
to the author. Foreign authors submit papers in English.

When submitting a paper, it is mandatory to also submit a filled-in form “Author’s Personal Data”,
which can be found on our website: https://www.casopisbankarstvo.rs/en/instructions-for-
authors-and-reviewers. This form includes the author’s personal consent for authorship or co-
authorship in the manuscript and accepts responsibility for the submitted manuscript. If the paper
has more than one author (co-authorship), it is necessary for all members of the authoring team to
provide this consent in writing. Each of the authors can, in their own interest, within the same form,
submit their ORCID, bearing in mind that it is possible for the papers published in SCIndex to be
automatically corresponded to the authors” ORCID accounts, as well as to their pages in e-Nauka.

Papers should be submitted exclusively
as electronic documents to

the following e-mail address:
bankarstvo@ubs-asb.com
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No personal information about the author(s) should be included in the text of the article, as papers are
sent for anonymous review.

The first page of the paper should include: the title of the paper, a summary, and keywords. Moreover,
a proposal for the JEL classification (classification of the Journal of Economic Literature) should be
included in the paper.

The plagiarism testing procedure will be carried out following positive reviews of the paper.

Papers will be rejected if plagiarism, self-plagiarism or false authorship is identified.

Please prepare your paper by adhering to the following technical instructions, which apply equally to
the text in both Serbian and English:

The document should be in A4 format, all margins 20 mm.

Maximum length of 10 pages, including charts, tables, literature and other appendices. If the
volume of the paper exceeds the given propositions, it is up to the editorial board to decide
whether to publish it or not.

Font and font size for the entire paper: Times New Roman only, Latin script, 10 pt, single line
spacing.

The title of the paper should be short and clear.

After the title of the paper, write a summary/abstract of up to 150 words.

After the summary, provide up to 10 keywords, suitable for indexing and searching.

In addition to the main title, use up to two levels of headings in the text, without numbering.

The beginning of the paragraph should be typed from the beginning of the column
(without the indent).

If the text is accompanied by diagrams or charts, mark theirintended position in the paper, and
create them in either Word, Excel, or PowerPoint.

If the paper contains photographs, mark their intended position in the paper and attach each
as a separate file in .eps or tiff format, resolution 300 dpi.

The width of the table must not exceed the margins, and the length must not exceed one page,
and all tables must have a title and a source.

In text and tables, do not use text boxes.
Web addresses should be typed as text, not as a hyperlink.
Take care to correct all grammatical and typographical errors.

The names of institutions, when first introduced, should be given in translation, with the
original name and abbreviation in parentheses.

The use of footnotes is not envisioned (references should be provided in the text and must be
cited in the literature).
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. If the manuscript was prepared using tools based on artificial intelligence (e.g. ChatGPT), it is
necessary for the author(s) to describe in the paper itself how and where they used such tools
(e.g. to improve the quality of text in English, which is allowed).

* An optional acknowledgment should come after the conclusion and before the references.
If the paper was created as a result of the author’s engagement in a project, the author’s
acknowledgment should include the name and number of the project within which the
research/subject of the work was conducted.

e References should be given in the text by stating the author’s surname and the year of publication
in parentheses. Any cited text should be followed by indicating the author’s surname, the year
of publication and the page number of the quote in parentheses.

If there are two authors, both should be named, with the year of publication, and if there are three or
more authors, only the first one should be listed (surname of the first author + and associates with
the year of publication). Each reference must also be cited in the literature.

e The literature should be grouped at the end of the paper according to the following principle:

- Books: Klasens R. (2006). Prevention of money laundering. Belgrade: Association of
Serbian Banks

- Journals: Panteli¢ S. (2013). Flavius Valerius Constantine (306-337). Bankarstvo 42 (4),
136-145. (when quoting from electronic versions of the journal at the end add: the doi
number of the cited article, if any, the appropriate internet link and date of access)

- Other sources - websites (internet address and date of access), dissertations (surname,
first name, title, institution where the doctoral dissertation was defended, year), official
publications (name of publication/organisation/institution, title, place of publication,
publisher, number, year).

The financial aspect: Authors of scientific and professional articles receive a corresponding fee in
accordance with the applicable Tariff Policy, after the publication of the paper.

Notice to Authors on the Paper Review Procedure

Review Process

Bankarstvo Journal applies the principle of two-sided anonymous review (the identity of the
reviewers is unknown to the authors, while the identity of the authors is unknown to the reviewers).

Peer Review Process

Papers are reviewed by two professional, independent reviewers. Reviewers receive papers
without the author’s personal information. After the review, they fill out the Paper Quality Form for
Bankarstvo Journal, which also contains information about the reviewer (which can be found on
our website: https://www. casopisbankarstvo.rs/en/instructions-for-authors-and-reviewers) and
submit it to the Editorial Board within 15 days.

In the section relating to comments and recommendations, it is the responsibility of the reviewers to
explain the grades given and recommend whether the paper is to be published, corrected or rejected.
Papers will be accepted for publication or sent for correction only if both reviews are positive.
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