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Rezime: 

Iako postoji mnogo radova koji ispituju uticaj intelektualnog kapitala (IK) na performanse finansijskih 
institucija, gotovo da nema radova koji tretiraju tržišta u razvoju. Prema saznanjima autora, niko 
u Srbiji nije proučavao efekte IK na finansijske institucije koje posluju u finansijskom sektoru. Ovaj 
sektor je izuzetno značajan za srpsku privredu, jer je vodeći sektor u kome se najviše iskorišćavaju 
efekti savremenih informacionih tehnologija i u kome se teži da se novi klijenti privuku nuđenjem 
inovativnih rešenja i usluga. Stoga je cilj ovog rada da identifikuje i analizira uticaj IK na finansijske 
performanse, kako bi se odgovorilo da li uticaj IK na finansijske performanse finansijskih institucija 
koje posluju na tržištima u razvoju ima isti značaj kao uticaj na finansijske institucije koje posluju 
na razvijenim tržištima, a koje karakteriše visok stepen inovativnosti i IT opreme. Dobijeni rezultati 
pokazuju da ljudski i angažovani kapital imaju statistički značajan uticaj na finansijske performanse, 
dok strukturalni kapital nema. 
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Uvod
U Za razliku od industrijske ere, u informacionoj eri značajno raste vrednost fizički nematerijalnih 
resursa, a nematerijalna imovina postaje glavni izvor konkurentske prednosti (Ivanović et al. 2021). Ovo 
je naročito važno za finansijski sektor, koji je usled povećanja konkurencije pod stalnim pritiskom da 
radi na razvoju novih usluga, finansijskih instrumenata, tehnika, strategija i finansijskog inženjeringa. 
U ovakvim okolnostima neophodno je da se maksimalno iskoristi ljudski kapital. Međutim, sa druge 
strane neprestani tehnološki razvoj utiče da na to da su finansijske institucije primorana da budu 
efikasne u eksploataciji i svojih fizičkih resursa, ali i da koriste svoj imidž i reputaciju i sl. u privlačenju 
novih klijenata. Kako su ovo elementi intelektualnog kapitala (IK), otuda se nameće potreba da se 
ispita značaj IK na uspeh poslovanja finansijskih institucija. Kako je ovakva vrsta istraživanja bila 
retka za srpski finansijski sektor, to je cilj da se ovakvo istraživanje sprovede na primeru finansijskih 
institucija koje posluju u Republici Srbiji. 

Cilj ovog rada je da se identifikuju i analiziraju efekti ključnih komponenti IK na finansijske 
performanse, kako bi se odgovorilo da li uticaj IK, odnosno njegovi elementi imaju isti uticaj na 
finansijske performanse finansijskih institucija koje posluju na tržištima u razvoju kao na performanse 
finansijskih institucija koje posluju na razvijenim tržištima. 

Rad je strukturiran na sledeći način. Prvi deo rada je uvodnog karaktera. U drugom delu rada prikazani 
su rezultati dosadašnjih istraživanja u ovoj oblasti. Treći deo rada posvećen je analizi teorijske osnove 
za merenje efekata IK na finansijske performanse, gde su prikazani metodologija i uzorak podataka, 
kao i rezultati originalnog empirijskog istraživanja. Četvrti deo rada je završnog karaktera i u njemu se 
sumiraju nalazi i izlažu se zaključci ovog istraživanja.

Pregled literature
Različite studije koje se bave finansijskim sektorom ukazuju na to da je uticaj IK od velikog značaja 
za postizanje finansijskih performansi preduzeća. Mahesh et al. (2012) ispitali su uticaj IK na 40 
kompanija sa najvećom tržišnom kapitalizacijom u finansijskom sektoru Australije, u periodu 2006-
2008 godine. Njihovi nalazi ukazuju da kod investicionih kompanija, vrednost koeficijenta dodane 
vrednosti intelektualnog kapitala (VAIC) je veća zbog višeg nivoa efikasnosti ljudskog kapitala (HCE) 
u poređenju sa bankama i osiguravajućim društvima. U osiguravajućim kompanijama, vrednost 
VAIC  je niža jer su više fokusirane na fizički kapital, a manje na ljudski i strukturni kapital. Prema ovoj 
studiji, samo efikasnost angažovanog kapitala (CEE) ima značajan i pozitivan uticaj na ROA, dok je 
uticaj efikasnost strukturalnog kapitala (SCE) beznačajan. Goh (2005) je sproveo istraživanje uticaja 
efikasnosti IC kod komercijalnih banaka u Maleziji, u periodu od 2001. do 2003.godine. Zaključio 
je da kreiranje vrednosti zavisi isključivo od HCE. Al-Musalli i Ku Ismail (2014) sproveli su studiju u 
kojoj su analizirali banke u Saudijskoj Arabiji, u periodu od 2008. do 2010. godine. Prema ovoj studiji, 
kreiranje vrednosti zavisi, takođe, od HCE, što pozitivno utiče na finansijske performanse. Kaupelite 
i Kairite (2016) su se, takođe, bavili bankarskim sektorom i analizirali uticaj IK na finansijski učinak 118 
banaka (52 male i 66 velikih), u periodu od 2005. do 2014. godine. Autori zaključuju da je IK imao 
negativan uticaj na finansijske performanse kod velikih banaka nakon finansijske krize, dok je imao 
negativan uticaj na male banke, pre finansijske krize. Prema ovoj studiji, male banke bi imale veću 
finansijsku korist od efikasne eksploatacije IK, nego velike banke. Nalazi njihovog istraživanja, takođe, 
impliciraju da velike banke treba da ulažu u strukturni kapital, dok male banke treba da ulažu u ljudski 
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kapital. Jafarnežad i Tabari Jadolahzade (2016) sproveli su studiju, u periodu od 2009 do 2013, na 
primeru banaka koje su kotirane na berzi u Teheranu. Rezultati njihovog istraživanja su pokazali da je 
IK pozitivno uticao na finansijske performanse banaka. Takođe, otkrili su da je IK imao najveći uticaj 
na stopu prinosa na aktivu, prinos na kapital i zaradu po akciji. Meles et al. (2016) istraživali su uticaj 
IK na finansijske performanse na uzorku od 5749 komercijalnih banaka u Sjedinjenim Američkim 
Državama, u periodu 2005. do 2012. godine. Efikasnost IK je merena korišćenjem VAIC modela, dok 
je finansijski učinak meren kroz prinos na aktivu (ROA) i prinos na kapital (ROE). Rezultati pokazuju 
da HCE pozitivno utiče na oba pokazatelja finansijskog učinka banaka, dok SCE nema značajan uticaj. 
Autori su zaključili da veće vrednosti VAIC rezultiraju poboljšanim finansijskim performansama banaka. 
Ozkan i dr. (2017) su posmatrali 44 banke u Turskoj, u periodu od 2005. do 2014. godine. Posmatrajući 
komponente VAIC, autori zaključuju da CEE i HCE imaju pozitivan uticaj na finansijske performanse 
banaka, pri čemu CEE ima veći uticaj od HCE. Javed i Jahan (2017) posmatrali su pakistansku berzu 
(komercijalne banke, mikrofinansijske i investicione banke). Došli su do spoznaje da efikasnost 
ljudskog kapitala značajno utiče na finansijske performanse mikrofinansijskih i investicionih banaka, 
dok komercijalne banke poboljšavaju svoje finansijske performanse kroz efikasnu eksploataciju 
strukturnog kapitala. Tran i Vo (2018) su sproveli studiju u kojoj su posmatrali banke na Tajlandu u 
periodu od 1997. do 2016. godine. Rezultati njihovog istraživanja pokazuju da profitabilnost banaka 
primarno zavisi od efikasnosti upotrebe finansijskog kapitala. Poh et al. (2018) ispitivali su uticaj IK na 
finansijske performanse lokalnih banaka u Maleziji, u periodu  od 2011. do 2016. i od 2007. do 2016. 
godine. Rezultati regresione analize, koju su sproveli, ukazuju na to da sve komponente IK imaju uticaj 
na pokazatelje finansijskog poslovanja banke. Otkrili su da značaj komponenti IK variraju u zavisnosti 
od perioda posmatranja.

Alipour (2012) je analizirao uticaj IK na performanse 39 osiguravajućih kompanija u Iranu u periodu od 
2005 do 2007. godine. Rezultati istraživanja su otkrili da VAIC i njegove komponente imaju značajan 
pozitivan uticaj na profitabilnost osiguravajućih kompanija. Lu et al. (2014) sproveli su istraživanje 
na primeru 34 kineske kompanije za životno osiguranje u periodu od 2006. do 2010. godine. Otkrili 
su da sve komponente IK utiču na poslovanje osiguravajućih društava, ali da najveći uticaj ima HCE. 
Hidaiat et al. (2016) su u svojoj studiji ispitivali odnos između IK i finansijskih performansi na uzorku 
od 9 indonežanskih osiguravajućih kompanija, koje su kotirane na berzi. Istraživanje su sproveli za 
period od 2009. do 2013. godine. Rezultati njihove analize potvrđuju da postoji pozitivan uticaj IK na 
finansijske performanse ovih kompanija. Arifa i Ahmar (2016) ispitali su, na uzorku od 10 osiguravajućih 
kompanija, efekte VAIC i njegovih komponenti na ROA i ROE u Indoneziji za period 2010-2013. godine. 
Rezultati njihovog istraživanja pokazuju da HCE i CEE pozitivno utiču na ROA i ROE, dok SCE nema 
značajan uticaj. Nourani et al. (2017) su ispitali uticaj IK na performanse osiguravajućih kompanija u 
Maleziji i došli do zaključka da IK nema značajan uticaj na finansijske performanse ovih kompanija. 

Ono što je zajedničko ovim studijama jeste da ne postoji saglasnost o tome koja komponenta IK ima 
najveći uticaj na finansijske performanse banaka. Postavlja se pitanje koja je ključna komponenta IK, 
koja ima najveći uticaj finansijske performanse finansijskih institucija koje posluju u Republici Srbiji.

Metodologija istraživanja i empirijski rezultati
Kao što je već spomenuto u prethodnim delovima rada, glavni cilj jeste da se ispita uticaj VAIC i 
njegovih komponenti, HCE, SCE i CEE na finansijske performanse institucija koje posluju na tržištima 
u razvoju. HCE predstavlja koeficijent efikasnosti ljudskog kapitala koji se može definisati kao 
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kombinovanje ljudskih sposobnosti za rešavanje poslovnih problema. Čine ga četiri komponente: 
1) elementi koje svaki zaposleni unosi u radni proces (inteligencija, energija, entuzijazam, iskustvo, 
veštine, emotivna inteligencija i sl.), 2) sposobnosti učenja (unapređenje, inteligencija i kreativnost), 3) 
sposobnost delovanja (konverzija podataka i informacija za akciju) i 4) motivacija (podela informacija i 
znanja i razvoj timskog duha i ciljne orijentacije). SEC je koeficijent strukturalnog kapitala koji se može 
definisati kao skup nematerijalne imovine i znanja koji proizilaze iz organizacionih procesa u vlasništvu 
i vlasništvu preduzeća iako zaposleni napuštaju preduzeće. CEE je koeficijent efikasnosti upotrebe 
angažovanog kapitala koji se može definisati kao uloženi kapital. Matematički ovi koeficijenti se mogu 
iskazati na sledeći način:

Pri čemu su:

VA	 -	 Dodata vrednost - zbir operativne dobiti, troškova rada, otpisane vrednosti i  amortizacije 

HC	 -	 Plate i druga lična primanja

CE	 -	 Fizički i finansijski kapital

HEC	 -	 Efikasnost ljudskog kapitala

SCE	 -	 Efikasnost strukturnog kapitalna 

CEE	 -	 Efikasnost uloženog kapitala

Istraživanje je sprovedeno na primeru finansijskog sektora Republike Srbije. U radu se ispituje uticaj 
komponenti VAIC na jedan od ključnih indikatora finansijskih performansi finansijskih institucija, a to 
je ROE. Matematički model se može prikazati na sledeći način, uz napomenu da je reč o linearnom 
modelu panel podataka:

pri čemu je ROEi,t prinos na kapital i-te jedinice posmatranja u trenutku (t), Xit je 1xk vektor nezavisnih 
promenljivih (HCE, SCE, CEE), dok je < je kx1 vektor parametara. <_i je vremenski nepromenljiva i 
specifična za svaku jedinicu posmatranja komponenta, dok <_(i,t)  predstavlja grešku modela 
specifičnu za svaku jedinicu posmatranja u periodu t. Imajući u vidu ovakvu specifikaciju modela 
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(1), za potrebe analize korišćen je metoda Fiksnih efekata za ocenu parametara modela (1). Pored 
glavnih varijabli, u model su uključene i tri kontrolne varijable, što je u skladu sa preovlađujućom 
literaturom. Kontrolne varijable su: veličina finansijske institucije (VEL), koja predstavlja logaritam 
iznosa ukupne aktive, starost finansijske institucije (AGE), koja predstavlja prirodni logaritam broja 
godina od osnivanja kompanije i koeficijent leveridža ( LEV). 

Upotreba analize panel podataka omogućava kontrolu pristrasnosti, koju generiše potencijalna 
heterogenost (Radivojević & Jovović, 2017). U radu se koriste izbalansirani panel podaci. Panel se 
sastoji iz 22 banke, 12 osiguravajućih društava, 6 lizing kompanija i 6 brokerskih društava. Podaci su 
prikupljeni od HR sektora ovih kompanija, za period od 2011. do 2018. godine. 

U tabeli 1 prikazani su rezultati destruktivne statisti za izabrane varijable.  

             

Izvor: (Autori)

Kao što se  može videti iz tabele 1, prosečna vrednost HCE u posmatranom periodu iznosi 1.540, uz 
izraženu neravnotežu između institucija u pogledu raspona HCE. U posmatranom periodu HCE se 
kreće od -11.300 do 18.800. Prosečna vrednost HCE je značajno niža u poređenju sa vrednostima ove 
komponente koju su predstavili Alipur, (2012), Mahesh et al. (2013), Al-Musalli & Ismail (2014), Lu et al. 
(2014), Ozkan et al. (2017), Javed & Jahan, (2017), Arifa & Ahmar (2016) i Melesu et al. (2016), ali veća 
od vrednosti HCE, koju su predstavili Tran & Vo (2018). U slučaju SCE prisutan je još veći disparitet. 
Vrednost ove varijable kreće se od -9.610 do 38.900, dok je prosečna vrednost SCE iznosi 0.614, 
što je slično rezultatima istraživanja Mahesh et al. (2013), Al-Musalli & Ku Ismail (2014), Ozkan et al. 
(2017) i Javed & Jahan (2017), ali i veće od zabeleženih vrednosti kod Meles et al. (2016). Nasuprot 
ovome, vrednost SCE je niža od vrednosti koje su prijavili Alipur (2012); Arifa & Ahmar (2016) i Tran 
& Vo (2018). Prosečna vrednost CEE je oko 0.100, a njegova vrednost se kretala od -3.510 do 3.400. 
Vrednost ovog elementa niža je od one koja je zabeležena u finansijskom sektoru u Australiji (Mahesh 
et al., 2013), Pakistanu (Javed & Jahan, 2017), Kini (Lu et a. (2014) ili Indoneziji (Arifa & Ahmar, 2016), ali 
je znatno veća od vrednosti koju je ostvario finansijski sektori u turskoj Turska (Ozkan et al., 2017) ili 
na Tajlandu (Tran & Vo, 2018).

Vrednost standardnih devijacija za HCE i SCE iznose 2.390, odnosno 2.421, što implicira relativno 
veliku varijabilnost. S druge strane, vrednost standardne devijacije za CEE od 0.513 ukazuje na relativno 
nisku varijabilnost u pogledu vrednosti ovog koeficijenta po godinama.
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105

Prosečna vrednost ROE je približno -0.025, što znači da su posmatrane kompanije u posmatranom 
periodu, u proseku, ostvarile negativne finansijske rezultate. Podaci pokazuju relativno visok disparitet 
između finansijskih institucija u pogledu ovog indikatora performansi. Njegova vrednost se kretala 
u  rasponu od -2.480 do 0.325. Visoka standardna devijacija ROE može se tumačiti kao posledica 
velikih oscilacija u finansijskim performansama odabranih institucija. Prosečna vrednost LEV je 
približno 0.554, što implicira da svoja poslovanja  uglavnom finansiraju iz duga. Međutim, visoka 
vrednost standardne devijacije LEV, takođe ukazuje na velike razlike između kompanija. Vrednost 
ovog indikatora kreće se od 0.04 do 2.981. To ukazuje na nejednakost u finansijskoj moći izabranih 
kompanija, što je bilo i očekivano, jer panel čine i velike banke, ali male brokerske kuće. Vrednost 
varijable VEL je velika jer se u panelu nalaze najveće banke i investicioni fondovi koji posluju u Srbiji. 
Visoka vrednost standardne devijacije ukazuje na postojanje velikih razlika u finansijskoj snazi između 
odabranih kompanija. Slično je i sa varijablom AGE. Panel uključuje banke sa dugom tradicijom, ali 
finansijske institucije koje su relativno nedavno osnovane.

Kako prvi korak u radu sa vremenskim serijama podrazumeva testiranje stacionarnosti panel podataka, 
to je testirano prisustvo jediničnog korena primenom  Choi-meta test. Rezultati testa prikazani u 
tabeli 2.

Tabela 2. Test jediničnog korena

Izvor: (Autori)

Kao što se može videti iz tabele 2, nijedna serija nema problem sa nestacionarnošću. Kako naredni 
korak u radu sa podacima panela podrazumeva analiza korelacione matrice, to je u sledećem koraku 
izvršeno. Rezultati su prikazani u tabeli 3.
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Tabela 3. Matrica korelacije i VIF koeficijenata

Rezultati prikazani u tabeli 3 ukazuju na to da ne postoji jaka korelacija između bilo koja dva para 
varijabli. Iz tog razloga nijedna varijabla nije isključena iz daljeg istraživanja. Analiza je dalje sprovedena 
ispitivanjem prisustva multikolinearnosti. Iako ne postoji jaka korelacija između varijabli, ne veća od 
0.8, u radu je urađen test multikolinearnosti. U tu svrhu korišćen je test faktora inflacije varijanse 
(VIF). Rezultati ovog testa prikazani su u drugom delu tabele 3. Kao što se i moglo očekivati, nema 
multikolinearnosti između izbranih varijabli.

U tabeli 4 prikazani su rezultati ocene parametara modela (5) dobije primenom metoda Fiksnih 
efekata. 

Tabela 4. Ocene parametara modela (5)

Napomena: VIF koeficijent izračunat na osnovu procene jednačine (1) korišćenjem OLS metode. 
 Izvor: (Autori)

Prof. dr Nikola Radivojević,
Prof. dr Ana Dukić,
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Napomena: *,**,*** odnosi se na nivo poverenja 1%, 5% i 10%. 
Veštačke varijable su izostavljene 

Izvor: (Autori)
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Budući da veštačka varijabla nije  uključena u model, Within R2 je prava pokazatelje validnosti 
modela. Kako vrednost ovog pokazatelja iznosi oko 0,709, to znači da je oko 71%, varijacija u 
zavisnoj varijabli objašnjeno korišćenjem u model uključenih nezavisnih varijabli. U prilog dobro 
specificiranom modelu jeste i p-vrednost zajedničkog testa izabranih regresora, koja je  manje od 5%, 
što znači da beta koeficijenti nisu jednaki nuli, ali imaju uticaj na zavisnu promenljivu. Drugim rečima, 
to znači da su u modelu odabrane prave varijable. Test za različite odsečke otkriva da finansijske 
kompanije imaju svoje specifičnosti koje utiču na finansijske performanse, kao što su organizaciona 
klima i kultura, kvalitet menadžmenta, averzija prema riziku, način upravljanja ljudskim resursima itd. 
Sve ove karakteristike utiču na rezultate poslovanja izabranih kompanija. Ovo opravdava primenu FE 
modela. Takođe, Hausmanov test opravdava primenu ovog procenitelja. Rezultati FE ukazuju da su 
HCE i CEE značajne varijable, ali nije pronađena statistički značajna veza između SCE i ROE. Drugim 
rečima, rezultati pokazuju da postoji pozitivna i značajna korelacija između HCE i CEE i ROE. Zapravo, 
rezultati impliciraju da će za svaki porast u efikasnosti upotrebe ljudskog kapitala od 1% uticati na 
povećanje ROE za oko 0,05%, dok će svako povećanje u CIE od 1% dovesti do povećanja finansijskog 
učinka odabranih kompanija za oko 0,66%. Ovi nalazi su u skladu sa istraživanjima koja su sproveli 
Arifa & Ahmar (2016), Jafarnezhad & Iadollahzade (2016), Meles et al. (2016); Ozkan et al. (2017), Tran 
& Vo (2018), Poh et al. (2018). 

Veličina kompanije ima značajan i pozitivan uticaj na ROE, što znači da se finansijske performanse 
ovih institucija poboljšavaju sa povećanjem njihove veličine, izražene kroz vrednost ukupne aktive. 
Ovakav nalaz je i očekivan kada se ima u vidu odnos između profitabilnosti i veličine, iskazane kroz 
vrednost aktive, finansijskih institucija koje posluju u Republici Srbiji. Rezultati ukazuju da starost ovih 
kompanija ima značajan uticaj na njihove finansijske performanse. Rezultati ukazuju ne negativan 
uticaj leveridža na finansijske performanse poslovanja ovih institucija. Međutim, ovaj nalaz u 
suprotnosti je sa teorijskim postulatima finansijskog leveridža, prema kojima svako povećanje duga 
će dovesti do povećanja stope prinosa na sopstveni kapital. Stoga prilikom, tumačenja ovog nalaza 
treba biti oprezan i uzeti u obzir strukturu panel podataka. 

Imajući u vidu da je starost preduzeća značajna komponenta, postavlja se pitanje da li se specifičnosti 
preduzeća tokom vremena menjaju. FE ocenjivač je koristan kada svaka kompanija ima jedinstvene 
karakteristike koje su skrivene i konstantne tokom vremena (tzv. neopažena vremenski invarijantna 
heterogenost). Međutim, da bi se ispitalo da li jedinstvene karakteristike finansijskih institucija variraju 
tokom vremena, u jednačinu (5) uključene su vremenske lažne varijable. Otuda, model (5) postaje:

Rezultati ocene parametara modela (6), takođe dobijene primenom FE ocenjivača su prikazane u 
tabeli 5.
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Rezultati potvrđuju gore navedene nalaze i ukazuju da nema vremenskog efekta. Ovo ukazuje na 
validnost izabranog ocenjivača i potvrđuje početnu pretpostavku u vezi vremenski nepromenljivih 
efekata. Da bi se dobile robusne procene i potvrdili nalazi, model (5) je procenjen metodom lažnih 
promenljivih najmanjih kvadrata (LSDV). Rezultati ovog ocenjivača dati su u prilogu i takođe potvrđuju 
prethodno iznete nalaze.
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Zaključak
U ovom radu se ispituje uticaj IK, odnosno njenih ključnih komponenti, u skladu sa VAIC modelom, 
na performanse finansijskih institucija koje posluju u Republici Srbiji, kako bi se odgovorilo na 
pitanje da li IK i njegove komponente imaju isti uticaj i značaj na performanse ovih institucija, kao 
kod finansijskih institucija koje posluju na razvijenim tržištima, koja imaju visok stepen inovativnosti, 
kreativnosti i primene savremenih IT.

U radu je korišćena analiza panel podataka. Za ocenu parametara modela korišćena FE metoda. Da 
bi se dobile robusne procene, korišćen je LSDV ocenjivač panel podataka. Rezultati ukazuju da su 
HCE i CEE značajne varijable, ali nije pronađeno da postoji statistički značajna vezu između SCE i ROE. 
Drugim rečima, rezultati pokazuju da postoji pozitivna i značajna korelacija između HCE i CIE i ROE. 
Zapravo, rezultati govore da će za svaki porast HCE od 1% stopa ROE porasti za oko 0,05%, dok će 
svako povećanje u CIE od 1% dovesti do povećanja finansijskih performansi odabranih kompanija za 
oko 0.66%. Ovi nalazi su u skladu sa istraživanjima koja su sproveli Arifa & Ahmar (2016), Jafarnezhad 
& Iadollahzade (2016), Meles et al. (2016), Ozkan i dr. (2017), Tran & Vo (2018), Poh et al. (2018). 

Rezultati istraživanja otkrivaju da veličina finansijskih institucija ima značajan i pozitivan uticaj na ROA, 
što znači da se finansijske performanse mogu poboljšati povećanjem veličine kompanija, iskazane 
kroz vrednost ukupne aktive. To je razumljivo kada se uzme u obzir odnos između profitabilnosti i 
veličine finansijskih institucija, iskazanih kroz vrednost ukupne aktive, koje posluju u Republici Srbiji. 
Starost je takođe varijabla koja značajno utiče na finansijske performanse.  Imajući u vidu strukturu 
panel podataka, nalaz vezan za uticaj leveridža na finansijske performanse zahteva dublju analizu. 
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Introduction
Unlike the industrial era, the value of physically intangible resources is growing significantly in the 
information age, and intangible assets are becoming the main source of competitive advantage 
(Ivanović et al. 2021). This is particularly important for the financial sector, which is under constant 
pressure to work on the development of new services, financial instruments, techniques, strategies, 
and financial engineering due to increased competition. In such circumstances, it is necessary to make 
the most of human capital. However, on the other hand, the constant technological development 
influences the fact that financial institutions are forced to be efficient in the exploitation of their 
physical resources, but also to use their image and reputation and the like, in attracting new customers. 
As these are elements of Intellectual Capital (IC), there is a need to examine the importance of IC on 
the business success of financial institutions. As this type of research was rare for the Serbian financial 
sector, the goal is to conduct this kind of research on the example of financial institutions operating 
in the Republic of Serbia.

The aim of this paper is to identify and analyze the effects of key components of IC on financial 
performance, to answer whether the impact of IC or elements of IC have the same impact on the 
financial performance of financial institutions operating in emerging markets as on the performance 
of financial institutions in developed markets.

The paper is structured as follows. The first part of the paper is of introductory character. The second 
part of the paper presents the results of previous research in this field. The third part of the paper is 
devoted to the analysis of the theoretical basis for measuring the effects of IC on financial performances, 
where the methodology and data sample, as well as the results of the original empirical research, are 
presented. The fourth part of the paper is a summary, as it summarizes the findings and outlines the 
conclusions of this study.

Literature Review  
Different studies dealing with the financial sector are indicative of the fact that the impact of IC is 
of great importance for achieving the financial performance of the company. Mahesh et al. (2012) 
examined the impact of IC on 40 companies with the largest market capitalization in the financial 
sector of Australia in the period 2006-2008. With investment companies, the VAIC value is higher 
due to the higher level of human capital efficiency (HCE) in comparison with banks and insurance 
companies. In insurance companies, the VAIC (Value Added Intellectual Coefficient) value is lower 
because they are more focused on physical capital rather than on human and structural ones. 
According to this study, only the efficiency of employed capital (CEE) has a significant and positive 
impact on ROA, while the impact of SCE is insignificant. Goh (2005) conducted a study of the impact 
of IC efficiency in commercial banks in Malaysia, in the period from 2001 to 2003. He concluded 
that value creation depends exclusively on HCE. Al-Musalli and Ku Ismail (2014) conducted a study 
in which they analyzed banks in Saudi Arabia in the period 2008-2010. According to this study, also, 
value creation depends on HCE which positively affects financial performance. Kaupelytė and Kairytė 
(2016) also dealt with the banking sector and analyzed the impact of IC on the financial performance 
of 118 banks (52 small and 66 large) in the period from 2005 to 2014. The authors conclude that IC had 
a negative impact on the financial performance of large banks after the financial crisis, while it had a 
negative impact on small banks before the financial crisis. According to this study, small banks would 
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have a greater financial benefit from IC than large banks. The findings of their research also imply 
that large banks should invest in structural capital, while small banks should invest in human capital. 
Jafarnezhad and Tabari Yadollahzade (2016) conducted a study in the period from 2009 to 2013 at 
the Stock Exchange in Tehran observing banks. The results showed that the intellectual capital had 
a positive effect on the financial performance of banks listed on Tehran Stock Exchange. They also 
found that IC had the greatest impact on the rate of return on assets, return on equity and earnings 
per share. Meles et al. (2016) investigated the impact of IC on financial performance on a sample of 
5749 commercial banks in the United States in the period from 2005 to 2012. The IC efficiency was 
measured using the VAIC model, while financial performance was measured through return on assets 
(ROA) and return on equity (ROE). The results show that HCE has a positive effect on both financial 
performance indicators, while the SCE does not have a significant impact. The authors concluded 
that higher VAIC values result in improved financial performance of banks. Ozkan et al. (2017) had 
observed 44 banks in Turkey in the period from 2005 to 2014. By observing VAIC components, the 
authors conclude that CEE and HCE have a positive impact on the financial performance of banks, with 
CEE having a greater impact than HCE. Javed and Jahan (2017) observed the Pakistan Stock Exchange 
(commercial banks, microfinance and investment banks). They came to the realization that human 
capital efficiency significantly effects financial performance in Microfinance and investment banks, 
whereas commercial banks improve their financial performance through structural capital efficiency. 
Tran and Vo (2018) did a study where they observed banks in Thailand between 1997 and 2016. The 
results show that bank profitability is driven mainly by capital employed efficiency to make a profit. 
Poh et al. (2018) examined the impact of IC on the financial performance of local banks in Malaysia 
in the period from 2011 to 2016 and from 2007 to 2016. The results of the regression analysis they 
conducted indicate that all components of the IC have an impact on the bank’s financial performance 
indicators. They found that the importance of IC components on bank performance varies depending 
on the observation period.

Alipour (2012) analyzed the impact of IC on the performance of 39 insurance companies in Iran in the 
period 2005-2007. years. The results of the research revealed that VAIC and its components have a 
significant positive impact on the profitability of insurance companies. Lu et al. (2014) conducted a 
study on the example of 34 Chinese life insurance companies in the period 2006-2010. years. They 
found that all components of IC affect the business of insurance companies, but that HCE has the 
greatest impact. Hidaiat et al. (2016) in their study examined the relationship between IC and financial 
performance on a sample of 9 listed Indonesian insurance companies. The research was conducted 
for the period from 2009 to 2013. The results of their analysis confirm that there is a positive impact of 
IC on the financial performance of these companies. Arifa and Ahmar (2016) examined on a sample 
of 10 insurance companies, the effects of VAIC and its components on ROA and ROE in Indonesia for 
the period 2010-2013. years. The results of their research show that HCE and CEE have a positive effect 
on ROA and ROE, while SCE has no significant impact. Nourani et al. (2017) examined the impact of 
IC on the performance of insurance companies in Malaysia and concluded that IC does not have a 
significant impact on the financial performance of these companies.

What these studies have in common is that there is no agreement on which component of IC has the 
greatest impact on banks’ financial performance. The question is which is the key component of IC, 
which has the greatest impact on the financial performance of financial institutions operating in the 
Republic of Serbia.
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Methodology Research and the Empirical Results
As mentioned in previous sections, the main objective is to examine the impact of VAIC and its 
components, HCE, SCE and CEE, on the financial performance of institutions operating in emerging 
markets. HCE is a human capital coefficient that can be defined as a combination of human capabilities 
to solve business problems. It consists of four components: 1) elements that each employee brings to 
the work process (intelligence, energy, enthusiasm, experience, skills, emotional intelligence, etc.), 2) 
learning abilities (improvement, intelligence, and creativity), 3) ability to act (conversion of data and 
information for action) and 4) motivation (sharing of information and knowledge and development 
of team spirit and goal orientation). SEC is a structural capital ratio that can be defined as a set of 
intangible assets and knowledge arising from organizational processes owned and owned by an 
enterprise even though employees leave the enterprise. CEE is the coefficient of efficiency of the use 
of engaged capital, which can be defined as invested capital. Mathematically, these coefficients can 
be expressed as follows:

Where:

VA = Value added - sum of operating profit, labor costs, written off value and depreciation

HC = Plate and other personal income

CE = Physical and financial capital

HEC = Human capital efficiency

SCE = Efficiency of structural capital

CEE = Efficiency of employed capital

The research was conducted on the example of the financial sector of the Republic of Serbia. The 
key components of VAIC are HCE, SCE and CEE. Their impact on one of key indicator of financial 
performances of financial institutions, ROE, have been studies, which mathematically may be 
expressed by following the linear model for panel data:

Prof. Nikola Radivojević, PhD
Prof. Ana Dukić, PhD
Sanja M. Dončić



117

The Impact of Intellectual Capital on Financial Performance – 
Case Study: the Serbian Financial Sector

Where -_ROE-_(i,t) is the observation on the dependent variable for cross-sectional unit i in period t, 
Xit is a 1 x k vector of independent variables (HCE, SCE, CEE) observed for unit i in period t,  is a k x 1 
vector of parameters. The _i is a unit-specific and time-invariant component and _(i,t) an observation 
specific error to unit i in period t. The _i are then treated as fixed parameters (in effect, unit-specific 
y-intercepts). For this reason, the model is estimated by static panel data estimator. Precisely, the Fixed 
effects estimator was used. In addition to these major variables, three control variables are included 
in our model, which is in line with the prevailing literature. Control variables are: the size of financial 
institution (VEL), which represents logarithm of amount of total assets, the age of financial institution 
(AGE), which represents the natural logarithm of the number of years since the company was founded 
and Leverage ratio (LEV). 

Using panel data techniques enables the control of the bias generated by potential heterogeneity 
(Radivojevic, Jovovic, 2017). In the paper authors used balanced panel data consists of 22 banks, 10 
insurance companies, 2 investment funds, 6 leasing companies and 7 brokerage companies. The data 
was collected from HR department of these companies, for period from 2011 to 2018 years. 

A summary of the descriptive statistics of collected data given in Table 1

Source: (Authors)

As can be seen from Table 1, the average HCE value in the observed period is 1.540, with a pronounced 
imbalance between the company in terms of height HCE, in the range from -11.30 to 18.80. The 
obtained value of HCE is significantly lower in comparison with the values of this component reached 
by Mahesh et al. (2013), Al-Musalli & Ismail (2014), Ozkan et al. (2017), Javed & Jahan, (2017), Alipour, 
(2012), Arifa & Ahmar (2016) and similar to Meles et al. (2016), Lu et al. (2014), and higher than the 
value of HCE in Tran & Vo (2018). In the case of SCE, an even higher disparity is present, ranging from 
-9.61 to 38.90, while the average value is 0.614, which is similar to the results of the research carried 
out by Mahesh et al. (2013); Al-Musalli & Ku Ismail (2014), Ozkan et al. (2017), Javed & Jahan (2017), 
and greater than the recorded values in Meles et al. (2016), Lu et al. (2014). In contrast, value of SCE 
is lower than values reported by Tran & Vo (2018), Alipour (2012), Arifa & Ahmar (2016). The average 
value of the CEE was 0.100, and the value of this coefficient ranged from -3.510 to 3.400. CEE of the 
Serbian financial sector is lagging behind the value achieved by financial sector in Australia (Mahesh 
et al., 2013); Pakistan (Javed & Jahan, 2017), China (Lu et al. (2014), Indonesia (Arifa & Ahmar, 2016), but 
it is significantly higher than the value achieved by the financial sectors in Turkey, Turkey (Ozkan et al., 
2017) or Thailand (Tran & Vo, 2018).
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The value of standard deviations for HCE and SCE is 2.390, or 2.421, respectively, which implies 
relatively high variability in the amount of these components over the observed eight-year period. On 
the other hand, the value of standard deviation for CEE of 0.513 indicates relatively low variability in 
terms of the value of this coefficient by years. 

The average value of the ROE is -0.025 approximately, which means that these companies gather 
recorded negative financial results in the observed period. However, the ROE illustrates a relatively 
high disparity between financial institutions, taking value ranging from -2.480 to 0.325. High standard 
deviation of dependent variable can be interpreted as consequence of great oscillations in financial 
performances of the selected companies.  The average value of the LEV is 0.554 approximately, which 
means that companies mainly finance their operations from debt. However, the high value of standard 
deviation of the LEV, also points to large differences between companies. The value of this indicator 
ranges from 0.04 to 2.981. This points to the inequity in the financial power of companies, which was 
expected, because the panel consists as well as large banks, but small brokerage houses. The value 
of the VEL variable is large because the panel contains the largest banks and investment funds which 
operating in Serbia. A high value of standard deviation indicates the existence of large differences in 
the financial strength between selected companies. It is similar to the variable AGE. The panel includes 
banks with a long tradition, but financial institutions that are relatively recently founded. 

First step in deals with time series is check the panel stationary by using a unit root test for stationary. 
For that purpose, in the paper, were used the Choi meta-tests. The results of the test shown in table 2. 

Table 2. Panel Unit Root Test

Source: (Authors)
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As it can be seen from table 2, None of the series has a problem with non-stationarity. The next step in 
dealing with panel data is analysing the correlation matrix, which is given in table 3. 

Table 3. The Correlation Matrix and VIF Coefficients

         
The results are shown in Table 3 point out that there is no strong correlation between any two pairs 
of variables. For this reason, no variable is excluded from further research. The analysis was further 
carried out by examining the presence of multicollinearity. Although there is no strong correlation 
between variables, not more than 0.8, a multicollinearity test was performed in the paper. For this 
purpose, the Variance Inflation Factors test was used. The results of this test are shown in the second 
part of Table 3. As could be expected, there is no multicollinearity between the variables.

The results of the Fixed effects estimator are presented in Table 4. 

Table 4. The Estimates of model (5) parameters

    Note: VIF coefficient calculated based on estimation of equation (1) using by OLS method.
Source: (Authors)
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Note: *,**,*** indicate significance on 1%, 5% and 10% respectively. Dummies 
for unite effects are omitted. 

Source: (Authors)
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Since no dummy variable for unit is included in the model, Within R-squared is a real R-squared 
measure. Value of the Within R-squared is 71% approximately. It means that about 71% the variation of 
dependent variable may explain using by independent variables in the regression model. The p-value 
of Joint test on named regressors is less than 5%, which means that the beta coefficients are not equal 
to zero, but they have an impact on the dependent variable. In other words, this means that the right 
variables are selected in the model. Test for differing group intercepts reveals that financial companies 
have their own specificities that affect to financial performances, such as organizational climate and 
culture, management still, risk aversion, way of HR management etc. All these features affect the results. 
This justifies the application of the FE model. Also, the Hausman test justifies the application of this 
estimator. The results of the FE estimator point out that HCE and CEE are significant variables, but we 
did not find a statistically significant relationship between SCE and ROE. Other words, the results show 
to exist a positive and significant correlation between HCE and CEE and ROE. Actually, results imply 
that for every 1% increase of HCE, the ROE rate will rise approximately by 0.05%, while any increase in 
the CEE of 1% will lead to increase of the financial performance of the selected companies by about 
0.66%. These findings are in line with research were conducted by Arifa & Ahmar (2016), Jafarnezhad 
& Yadollahzade (2016), Meles et al. (2016), Ozkan et al. (2017), Tran & Vo (2018); Poh et al. (2018). 

The size of the company has a significant and positive impact on ROA, which means that financial 
performance is enhanced by increasing the size of a firm, measured through total assets. This is 
understandable when we take into account the relationship between profitability and the size of 
the assets of financial institutions operating in Serbia. Age of companies have significant effects on 
financial performance. The results indicate a negative impact of leverage on the financial performance 
of these institutions. However, this finding contradicts the theoretical postulates of financial leverage, 
according to which any increase in debt will lead to an increase in the rate of return on equity. Therefore, 
when interpreting this finding should be careful and take into account the structure of the panel data.

Bearing in mind that the age of the company is a significant component, the question arises as to 
whether the company’s specificities vary over time. The FE estimator is useful when each company 
has unique characteristics that are both unmeasurable and constant over time (also known by the 
sounding phrase, `unobserved time-invariant heterogeneity). However, in order to examine whether 
the unique characteristics of the units vary over time, equation (5) is included in the time dummy 
variables. The model becomes: 

The model (6), also, was estimated by the FE estimator. The results are given in Table 5. 
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Table 5. Estimates of Model (6) Parameters

 Source: (Authors)

The results confirm the above findings and indicate that there is no time effect. This indicates the 
severity of the selected assessor and confirms the initial assumption of time-invariant effects. In order 
to obtain robust estimates and confirm the findings, the model (5) was estimated by the Least Squares 
Dummy Variables method. The results of this appraisers were given appendix. The results confirm the 
above findings. 

Conclusion
In this paper, we examined the impact of IC, i.e., its key components, (in accordance with the VAIC 
model) on the performance of financial institutions operating in Serbia in order to answer whether 
the IC and its key components have the same influence and importance on the performance of 
these institutions, as financial institutions operating in developed markets that have a high degree of 
innovation, creativity and the application of modern IT. 
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The analysis of the panel data was used in the paper, while the FE method was used to evaluate the 
model. In order to obtain robust estimates, we used the LSDV estimator.  The results point out that 
HCE and CEE are significant variables, but we did not find a statistically significant relationship between 
SCE and ROE. Other words, the results show to exist a positive and significant correlation between 
HCE and CEE and ROE. Actually, results imply that for every 1% increase of HCE, the ROE rate will 
rise approximately by 0.05%, while any increase in the CEE of 1% will lead to increase of the financial 
performance of the selected companies by about 0.66%. These findings are in line with research 
conducted by Arifa & Ahmar (2016), Jafarnezhad & Yadollahzade (2016), Meles et al. (2016), Ozkan et 
al. (2017), Tran & Vo (2018) i Poh et al. (2018).

The size of the company has a significant and positive impact on ROA, which means that financial 
performance is enhanced by increasing the size of a firm, measured through total assets. This is 
understandable when we take into account the relationship between profitability and the size of 
the assets of financial institutions operating in Serbia. Age of companies have significantly affected 
financial performance. Given the structure of panel data, the finding related to the impact of leverage 
on financial performance requires deeper analysis.
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