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U ovom radu kroz pregled Zakona o zastiti tajnih podataka Bosne i
Hercegovine, pojasniti ¢e se i definisati osnovni pojmovi vezani za zastitu i
prenos tajnih podataka sa posebnim osvrtom na medunarodnu operativhu
policijsku saradnju. S obzirom da se tajni podaci razlikuju od ostalih podataka
po tome Sto za odredenu drzavu imaju poseban znacaj, Sto se pribavljaju
posebnim metodama, Sto ih najcesce koriste vodece politicke strukture u
donoSenju politickih odluka i slicno, namece se i potreba za obradom ove teme.
U radu ce se deskriptivnom metodom kljucnih pojmova iz Zakona o zastiti
tajnih podataka BiH ukazati na vaznost zastite kao i prenosa tajnih podataka.
Predmet i zadatak ovog rada je ukazati na osnovne pojmove zastite tajnih
podataka, kao i nadleznostima i oviasé¢enjima Drzavnog bezbjednosnog
organa BiH, sve u cilju da sluzbenicima koji primjenjuju Zakon o zastiti tajnih
podataka, pomogne u njihovom radu.
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1. UvOD

Zastita tajnih podataka na nacionalnoj osnovi vrsi se na osnovu Zakona o zastiti
tajnih podataka BiH (,,Sluzbeni glasnik BiH®, br. 54/05 i 12/09) kao i
podzakonskih akata pomenutog zakona.

Podatak je saopstenje o Cinjenici, interpretirano onako kako tu ¢injenicu shvata
ili prezentuje izvor podatka. Obavjestenje je usmeno ili pismeno iskazani podatak
o Cinjenici do kojih se doslo neposrednim ili posrednim opazanjem (Milosevié,
2001).

Tajni podatak je Cinjenica ili sredstvo koji se odnosi na javnu bezbjednost,
odbranu, spoljne poslove ili obavjeStajnu 1 bezbjednosnu djelatnost Bosne i
Hercegovine, koji je potrebno, u skladu s odredbama Zakona, zastititi od
neovlaStenih lica 1 koji je ovlaSteno lice oznacilo stepenom tajnosti.

Prikupljanje podataka je tradicionalno bila najosnovnija funkcija obavjestajne
sluzbe, to je bila iskljuciva i njena osnovna djelatnost (Abazovi¢, 2012).
Odredbama Zakona o zastiti tajnih podataka (,,Sluzbeni glasnik BiH", br. 54/05
1 12/09) stite se tajni podaci od neovlastenog otkrivanja, koristenja, unistavanja i
njihove zloupotrebe na svim nivoima drZzavne organizacije Bosne i Hercegovine.
Osim Zakonom, =zaStita tajnih podataka propisana je 1 odgovaraju¢im
podzakonskim aktima zasnovanim na Zakonu. Predmetni rad se sastoji iz tri
osnovna poglavlja, kao i niza podpoglavlja.

U prvom poglavlju ¢e se izvrsti definisanje Drzavnog bezbjednosnog organa
Bosne 1 Hercegovine, prikazivanje njegove nadleZnosti i ovlaS¢enja kao i
njegove organizacione strukture. U drugovom poglavlju ¢e biti rijeci o zastiti 1
prenosu tajnih podataka.

U tre¢em poglavlju prikazac¢e se procedure prilikom medunarodne operativne
policijske saradnje.

DRZAVNI BEZBJEDNOSNI ORGAN BOSNE I HERCEGOVINE

Odlukom Savjeta ministara BiH od 26.01.2006. godine odredeno je Ministarstvo
bezbjednosti BiH kao Drzavni bezbjednosni organ (NSA) da prati provodenje
Zakona o zastiti tajnih podataka BiH kao i1 drugih propisa donesenih na osnovu
njega 1 kao DrZavni organ za informati¢ku bezbjednost prilikom prenosa tajnih
podataka. Pocetak rada Sektora za zastitu tajnih podataka jeste oktobar 2006.
godine.

Drzavni bezbjednosni organ - Sektor za zaStitu tajnih podataka vrsi poslove
nadzora nad bezbjednosnim provjerama; izdaje dozvole za pristup tajnim
podacima BiH, drugih drzava, medunarodnih ili regionalnih organizacija u
skladu sa Zakonom ili medunarodnim odnosno regionalnim ugovorom; prati
stanje u oblasti odredivanja i zaStite tajnih podataka i brine za usavrSavanje i
provodenje fiziCkih, organizacionih 1 tehnickih standarda zastite tajnih podataka
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u drzavnim entitetskim, i organima na drugim nivoima drzavne organizacije BiH,
kod nosilaca javnih duZznosti, te u privrednim organizacijama koje dolaze do
tajnih podataka i njima raspolazu; brine o izvrSavanju prihvac¢enih medunarodnih
obaveza i medunarodnih ugovora o zastiti tajnih podataka te s tim u vezi saraduje
sa nadleznim organima drugih drzava, medunarodnih ili regionalnih organizacija,
brine o zastiti tajnih podataka u drzavnim institucijama i organima u inostranstvu;
izdaje bezbjednosne potvrde za sisteme i sredstva za prijenos ¢uvanje i obradu
tajnih podataka BiH, drugih drzava, medunarodnih ili regionalnih organizacija;
potvrduje ispunjavanje propisanih uslova za obradu tajnih podataka od strane
pojedinih organa; izdaje uputstva za postupanje sa tajnim podacima BiH, druge
drzave odnosno medunarodne ili regionalne organizacije, vrS$i nadzor nad
sprovodenjem fizickih, organizacionih i tehnickih odluka za zaStitu tajnih
podataka druge drzave, medunarodne ili regionalne organizacije i u skladu sa
saznanjima na osnovu nadzora izdaje obavezne instrukcije za otklanjanje
ustanovljenih propusta koje su organi duzni neodgodivo otkloniti; razmjenjuje
podatke s drzavnim bezbjednosnim organima drugih drzava, medunarodnim
organizacijama; priprema prijedloge propisa potrebnih za provodenje zakona;
daje misljenje o usaglasenosti opstih akata o odredivanju, zastiti i pristupu tajnim
podacima sa zakonom; koordinira djelovanje organa nadleznih za bezbjednosnu
provjeru; predlaze postupke za djelotvorniju zaStitu tajnih podataka; vrsi nadzor
nad kriptozaStitom tajnih podataka i izdaje certifikate za koriS¢enje sistema
kriptozaStite u organima BiH; uspostavlja i vodi nacionalni centralni registar u
kojem se vodi sluZzbena evidencija o izdatim dozvolama za sve osobe koje imaju
pravo pristupa tajnim podacima povjerljivo, tajno i vrlo tajno; na osnovu
sporazuma o saradnji BiH sa Sjeveroatlanskom ugovornom organizacijom
(NATO) uspostavlja i vodi NATO centralni registar u Ministarstvu bezbjednosti
i pod-registar u vojnoj misiji BiH pri NATO u Briselu u kojima se ¢uvaju i
procesuiraju klasifikovani podaci NATO-a; na osnovu sporazuma izmedu Bosne
i Hercegovine i Evropske unije o bezbjednosnim procedurama za razmjenu
klasifikovanih informacija uspostavlja i vodi pod-registar EU; uspostavlja i vodi
pod-registar Ministarstva bezbjednosti za Cuvanje i procesuiranje tajnih podataka
Ministarstva; obavlja poslove prijema i dostavljanja tajnih podataka na teritoriji
BiH i drugih drzava; utvrduje Pravilnik o edukaciji o pitanju bezbjednosti tajnih
podataka 1 obavlja druge zadatke koji su odredeni Zakonom 1 propisima
donesenim na osnovu njega.

Odsjeci i njihove nadleZnosti

U okviru Sektora za zaStitu tajnih podataka nalaze se tri Odsjeka, 1 to:
a) Odsjek za propise, dozvole i industrijsku  bezbjednost;
b) Odsjek za informaticku bezbjednost;
c) Odsjek za tehnicke standarde i nadzor.

2.1.1. Nadleznosti Odsjeka za propise, dozvole i industrijsku bezbjednost
Odsjek saraduje sa drugim odsjecima u Sektoru, prati stanje u oblasti odredivanja
1 zatite tajnih podataka i brine za usavrSavanje i provodenje fizickih,
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organizacionih i tehniCkih standarda zastite tajnih podataka u drzavnim,
entiteskim organima i organima na drugim nivoima drzavne organizacije BiH,
kod nosilaca javnih duznosti, te u privrednim organizcijama koje dolaze do tajnih
podataka i njima raspolazu, ucestvuje u izradi mjesecnih planova rada Odsjeka.

2.1.2. Nadleznosti Odsjeka za informati¢ku bezbjednost

Odsjek saraduje sa drugim odsjecima u Sektoru, prati stanje u oblasti odredivanja
i zaStite tajnih podataka i brine za usavrSavanje i provodenje fizickih,
organizacionih i tehnickih standarda zastite tajnih podataka u dijelu informaticke
bezbjednosti u drzavnim, entitetskim i organima na drugim nivoima drzavne
organizcije BiH, ucestvuje u izradi nacrta planova rada.

2.1.3. Nadleznosti Odsjeka za tehnicke standarde i nadzor

Odsjek saraduje sa drugim odsjecima u Sektoru; prati stanje u oblasti tehnicke
zastite, ugradnje i izbora bezbjednosnih sistema neophodnih za zastitu osoblja;
informacija 1 materijalno tehni¢kih dobara i brine za usavrSavanje fizickih i
tehni¢kih mjera zastite u drzavnim, entitetskim i organima na drugim nivoima u
BiH, te u privrednim organizacijama koje imaju pristupa tajnim podacima i
povjerljivim informacijama i njima raspolazu; planira i rukovodi mjerama fizicke
1 tehnicke zastite; sudjeluje u izradi pravila i standardnih operativnih procedura;
izraduje 1 usavrSava bezbjednosne standarde za sigurnosne sisteme koji se
primjenjuju u zastiti tajnih podataka; rukovodi i planira bezbjednosne mjere koje
se poduzimaju u kriznim bezbjednosnim situacijama; vrs$i nadzor 1 kontrolu
ugradjenih bezbjednosnih sistema i mjera bezbjednosne zastite, te nadzor nad
bezbjednosnim provjerama.t

ZASTITA I PRENOS TAJNIH PODATAKA

Pravilnikom o nac¢inu 1 obliku oznaka tajnosti podataka, te fizickim,
organizacijskim, tehnickim mjerama i postupcima za ¢uvanje tajnih podataka
blize se ureduje nacin 1 oblik oznaCavanja tajnih podataka, fizicke,
organizacijske, tehnicke mjere 1 postupci za Cuvanje tajnih podataka, kojih se
moraju pridrzavati svi koji rukuju 1 obraduju tajne podatke.

Svi objekti, zgrade, kancelarije, sobe i drugi prostori gdje se arhiviraju tajni
podaci 1 gdje se njima rukuje, trebaju biti zasticeni odgovaraju¢im mjerama
fizicke zastite. Kod odlucivanja o stepenu potrebne fizicke bezbjednosne zastite,
u obzir ¢e se uzeti relevantni faktori kao Sto su: nivo povjerljivosti i kategorija
informacije; koli¢ina i oblik informacija (Stampane na papiru/ na medijima za
kompjutersko pohranjivanje); bezbjednosna provjera i osoblje koje treba znati
informacije; kako ¢e se arhivirati informacije. Mjere fizi€ke bezbjednosti ¢e biti
tako osmiSljene da sprijece nedozvoljen ili nasilan upad od strane neovlastene
osobe; odvrate, sprijece i otkriju radnje neovlastene osobe; omoguce selekciju

L http://msbh.gov.ba/onama/default.aspx?id=1685&langTag=bs-BA), ( pristupljeno:
20.05.2024.)
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osoblja u pogledu pristupa tajnim podacima i omoguce otkrivanje i postupanje u
svim slucajevima ugrozavanja bezbjednosti §to je prije moguée. Tajni podaci
stepena Interno se mogu obradivati u administrativnom podruc¢ju. Tajni podaci
stepena tajnosti Povjerljivo ili veceg stepena se mogu obradivati i Cuvati samo u
odredenom, vidljivo oznacenom prostoru (u daljnjem tekstu: bezbjednosno
podrugje), koje je shodno na¢inu obrade tajnih podataka uvrsteno u bezbjednosno
podrucje I ili II stepena. Bezbjednosno podrucje I stepena je oznacen prostor u
kojem se mogu obradivati tajni podaci stepena Povjerljivo ili viSeg stepena
tajnosti, tako da ve¢ sam ulazak u bezbjednosno podrucje znaci dostup do tih
podataka. U bezbjednosnom podrucju I stepena se izvode najmanje sljedeci
bezbjednosni postupci i mjere: sistem ulaznog nadziranja, koji osigurava potpuni
nadzor nad ulazom odnosno izlazom osoba i vozila u to podruéje, dozvoljava ulaz
samo osobama, koje imaju odgovarajucu dozvolu za pristup do tajnih podataka i
koje su zaposlene u tom podrucju, odnosno imaju posebne dozvole za ulazak u
to podrucje; vodenje evidencija tajnih podataka, s kojim se osoba upozna ve¢
prilikom samog ulaska u bezbjednosno podrucje; zabrana unosa bilo kakvih
mehanickih, elektronskih i magnetno-optickih sastavnih dijelova, kojima bi bilo
mogucée neovlasteno snimiti, odnijeti ili prenijeti tajne podatke; neposredno i
neprekidno fizicko obezbjedenje bezbjednosnog podrucja, koje se moze na
podlozi ocjene ugrozenosti dopuniti ili nadomjestiti elektronskim sistemom za
protivprovalno obezbjedenje bezbjednosnog podrucja, €iji je alarmni sistem
povezan sa jedinicom odgovornom za intervenciju prilikom alarma (nadzorni
centar), vrijeme intervencije mora biti kraée od sedam minuta; prilikom
nadomjestanja fizickog obezbjedenja sistemom tehnickog obezbjedenja taj
sistem mora obezbijediti cjelovit nadzor bezbjednosnog podrucja, koje mora biti
nadgledano iz nadzornog centra i sistem mora imati obezbjedeno rezervno
napajanje, po zavrSenom radnom vremenu prostori se pregledaju. Bezbjednosno
podrucje II stepena je oznacen prostor u kojem se tajni podaci stepena Povjerljivo
ili viSeg stepena obraduju na taj nacin da sam ulazak i kretanje u tom podrucju
jo$ ne omogucava pristup do tih podataka. U bezbjednosnom podrucju II stepena
se izvode najmanje sljede¢i postupci i mjere: sistem ulaznog nadziranja koji
ulazak u to podruc¢je dozvoljava samo osobama koje imaju dozvolu za pristup
tajnim podacima odgovarajuceg stepena tajnosti i moraju u podrucje uéi zbog
izvrSavanja radnih zadataka; takva organizacija rada koja obezbjeduje da ce
osobe koje rade u bezbjednosnom podrucju imati pristup samo do onih tajnih
podataka koji su im potrebni za izvrSavanje radnih zadataka i to do onog stepena
tajnosti za koji imaju dozvolu; sistem nadziranja kretanja koji obezbjeduje da
druge osobe ulaze u bezbjednosno podrucje samo u pratnji zaposlene osobe ili uz
izvodenje odgovarajuceg oblika nadzora, koji obezbjeduje da ¢e osoba ulaziti
samo u dijelove podru¢ja povezane sa razlogom ulaska i ako je to potrebno,
upoznat ¢e se samo sa onim tajnim podacima koji su povezani sa razlogom
ulaska, 1 to do onog stepena tajnosti za koji ima dozvolu; unoSenje bilo kakvih
mehanickih, elektronskih i magnetno-optickih sastavnih dijelova, kojima bi bilo
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moguce tajne podatke neovlasteno snimiti, odnijeti ili prenijeti, je dozvoljen, ali
sva oprema mora biti iskljuena. Svaku njenu upotrebu odobrava osoba
odgovorna za bezbjednosno podru¢ja; po zavrSenom radnom vremenu se
bezbjednosno podrucje obezbjeduje sistemom fizickog ili protivprovalnog
obezbjedenje, odnosno povremenim fizickim pregledima prostora, odredenih u
planu ¢uvanja. Oko bezbjednosnog podrucja I ili II stepena ili na putu, koji vodi
u takvo bezbjednosno podrucje, se uspostavlja administrativno podrucje, koje
moze zahvatati sve sluzbene prostorije organa. Za takvo podrucje odreduje se
lokacija na kojoj organ moze nadzirati ulazenje odnosno kretanje osoba i vozila.
U administrativnom podru¢ju se mogu Cuvati i obradivati samo tajni podaci
stepena Interno, a bezbjednosnim postupcima i mjerama se mora obezbjediti da
pristup do tih podataka imaju samo osobe koje su pismenom izjavom potvrdile
da su upoznate sa propisima koji ureduju obradivanje tajnih podataka i koje se
moraju s tim podacima upoznati zbog izvrSavanja radnih zadataka. Za ulazak u
bezbjednosno podrucje I stepena osobi se izdaje posebna dozvola od strane
rukovodioca organa u kojoj je bezbjednosno podrucje, odnosno osobe koju je
rukovodilac organa pismeno ovlastio. Ulazak osoba u bezbjednosno podrudje i
njihov izlazak te dostup vozila moraju biti pod nadzorom. Svi ulazi i izlazi se
moraju evidentirati.

PRENOS TAJNIH PODATAKA

Pravilnik o prenosu i slanju tajnih podataka (u daljem tekstu: Pravilnik) propisuje
mjere bezbjednosti tokom prenosa, na¢in prenosa tajnih podataka, mjesto prijema
tajnih podataka u Ministarstvu bezbjednosti, oblik 1 sadrzaj dokumenata koji se
koriste radi prenosa tajnih podataka, kao i druge aktivnosti koji se odnose na
prenos tajnih podataka.

Prenos tajnih podataka izvan objekta organa, institucija ili drugih pravnih osoba
vrsi se posredstvom kurira ili drugih osoba koje prenose tajne podatke (u daljem
tekstu: kuriri). Kuriri moraju biti bezbjednosno provjereni u odnosu na stepen
tajnosti tajnih podataka koje prenose. Prijem tajnog podatka potvrduje ovlaStena
osoba izdavanjem potvrde o prijemu tajnog podatka. Potvrda se izdaje za prijem
tajnog podatka stepena tajnosti Povjerljivo 1 visi stepen tajnosti. Potvrda se izdaje
na identifikacijski broj tajnog dokumenta koji se preuzima i ista nema
bezbjednosnu klasifikaciju. Tajni podaci stepena tajnosti Povjerljivo 1 viseg
stepena tajnosti prenose se kurirskom sluzbom ili licnom dostavom. Tajni podaci
stepena Interno mogu se prenositi poStanskom sluzbom-preporuc¢enom postom.
Sluzbenici koji prenose tajne podatke ne ostavljaju iste bez nadzora dok ih ne
pohrane na nacin propisan Zakonom i podzakonskim aktima. Tajni dokumenti
stepena tajnosti Povjerljivo 1 viSeg stepena tajnosti moraju biti spakirani tako da
su zasSti¢eni od neovlastenog uvida. Tajni dokumenti stepena tajnosti Povjerljivo
1 viSeg stepena tajnosti moraju biti zaSticeni sa dvije koverte. Vanjska koverta je
od tvrdog, neprovidnog, nepropusnog materijala. Na njoj moraju biti podaci o
primaocu, posiljaocu i Sifra dokumenta. Iz oznaka na vanjskoj koverti ne smije
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se vidjeti da se radi o tajnom podatku. Unutrasnja koverta mora imati oznaku
stepena tajnosti, Sifru dokumenta, podatke o primaocu i poSiljaocu i druge
podatke koji su vazni za tajnost. Pri prenoSenju tajnih podataka stepena tajnosti
Vrlo tajno, izvan bezbjednosnog podrucja, unutraSnja omotnica mora biti u
zatvorenom koferu, kutiji ili torbi sa zatvaranjem na kljuc ili sa Sifriranom
kombinacijom. Prenos moraju obavljati najmanje dvije osobe. Tajni dokumenti
stepena tajnosti Interno prenose se u jednoj neprozirnoj koverti ili omotu na kom
ne smije biti oznaka koja bi ukazivala da se unutra nalazi dokument sa stepenom
tajnosti Interno.

Kuriri prije nego krenu na put biti ¢e obavijesteni o bezbjednosnim uputstvima u
vezi sa noSenjem tajnih dokumenata. Kurir ¢e potpisati bezbjednosnu izjavu da
je procitao 1 razumio propisana bezbjednosna pravila i da ¢e ih se pridrzavati
tokom prijenosa tajnih podataka. Kuriri koji prenose tajne podatke stepena
Povjerljivo ili viSeg stepena tajnosti, moraju imati pismeno ovlastenje - “Potvrdu
za kurira” rukovodioca oragana za prijenos tajnih podataka 1 isti moraju pokazati
na zahtjev osobe kojoj postu predaje ili od koje je preuzima. Kuriri je odgovoran
1 zaduzen za tajne dokumente navedene u “Potvrdi za kuriru”. Tajni dokumenti
moraju stalno biti pod nadzorom osobe koja prenosi tajne dokumente, cijelo
vrijeme prijenosa tajnih dokumenata. Posiljka u kojoj se nalaze tajni dokumenti
ne smije se otvarati. O posiljci, kao 1 o sadrzaju posiljke ne smije se diskutirati,
niti se poSiljka smije pokazivati na javnom mjestu. U slu¢aju vanrednih situacija,
osoba koja prenosi tajne podatke mora preduzeti neophodne mjere da bi zastitila
iste, ali ni u kojem slucaju ne smije dozvoliti da tajni podaci budu bez
neposrednog nadzora kurira. Kurir ¢e se zajedno sa bezbjednosnim sluzbenikom
pobrinuti da sva dokumentacija potrebna za ulazak u stranu zemlju i putna
dokumentacija bude validna i kompletna. Kurir ¢e biti obavjesten o sluZzbenim
osobama kojima se moZe obratiti tokom prijenosa tajnih dokumenata. Kurir koji
prenosi tajne podatke u drugu zemlju ¢e na zahtjev carinskih, policijskih sluzbi
ili imigracionih sluzbenika drugih zemalja pokazati “Potvrdu za kurira”. Istu ¢e
pokazati najviSe rangiranom cariskom, policijskom i/ili imigracionom sluzbeniku
druge zemlje. Ako visi carinski, policijski ili imigracioni sluzbenici druge zemlje
zahtijevaju pregled sadrzaja poSiljke u kojoj se prenose tajni dokumenti, otvoriti
¢e se u onom obimu koje je dovoljno da se isti uvjere da ta posiljka ne sadrZi nista
osim navedenog, ali na mjestu koje je izvan vidokruga Sire javnosti. Osoba koja
prenosi tajne podatke od viseg carinskog, policijskog ili imigracionog sluzbenika
¢e traziti dokaz da je poSiljka otvarana i pregledana, tako $to ¢e na poSiljku staviti
potpis 1 pecat i potvrditi u dokumetaciji o otpremi, da je ova posiljka otvarana.
Osoba koja prenosi tajne podatke ¢e zahtijevati da se posiljka koja je otvarana
prepakira ili pomogne pri prepakiranju odmah nakon pregleda. U slucaju
otvaranja posiljke koja sadrzi tajne podatke osoba koja prenosi tajne podatke ¢e
odmah obavijestiti sigurnosnog sluzbenika, koji ¢e obavijestiti NSA nadleznih
drzava. Osoba koja prenosi tajne podatke ¢e predociti potvrdu o preuzimanju
posiljke koju je potpisala osoba zaduzena za prijem posiljke u organu, instituciji
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ili kompaniji vlade drzave koja je primila posiljku.

Za kretanje poSiljke sa bezbjednosnom klasifikacijom saciniti ¢e se plan prevoza
u kojem ¢e se navesti naziv programa/projekta/ugovora i imena ucesnika izmedu
kojih se vrsi prevoz posiljke sa bezbjednosnom klasifikacijom. Plan prijevoza
odobrava rukovodilac Drzavnog bezbjednosnog organa. U planu je potrebno
naznaciti ime i prezime, funkciju i kojem organu ili organizaciji pripadaju
ovlasteni predstavnici svakog ucesnika u programu/projektu, sa tacnom adresom
za slanje posiljke, brojeva telefona, telefaksai/ili teleks adrese, email adrese
svakog predstavnika zemlje, koji ¢e primiti 1 preuzeti odgovornost za sigurnost
posiljke.

DrZavni bezbjednosni organ ¢e u saradnji nadleznim carinskim organima u BiH
i drugim bezbjednosnim sluzbama u BiH, predhodno utvrditi procedure za
postupanje tokom carinskih pregleda i prevoza preko grani¢nih prelaza u BiH,
kako bi se ispostovali carinski i bezbjednosni zahtjevi, kao i imena kontakt osoba
koje ¢e potvrditi kretanje posiljke sa bezbjednosnom klasifikacijom na polaznim
mjestima.

MEDUNARODNA OPERATIVNA POLICIJSKA SARADNJA

U skladu sa ¢lanom 6. stav (1) tacka c) 1 d) Zakona o Direkciji za koordinaciju
policijskih tijela BiH 1 o agencijama za podrSku policijskoj strukturi Bosne i
Hercegovine, komunikacija i saradnja s odgovarajuc¢im stranim i medunarodnim
organima u vezi s pitanjima policijskih poslova od medunarodnog znacaja je u
nadleznosti Direkcije za koordinaciju policijskih tijela Bosne 1 Hercegovine.

Kad je u pitanju razmjena podataka sa stranim medunarodnim organizacijama,
stranim tijelima 1 slicno, Direkcija za koordinaciju policijskih tijela BiH je
donijela pozitivno pravni propis, i to: ,Procedure u vezi postupanja sa
klasificiranim predmetima, zahtjevima policijskih oficira za vezu i ambasadama,
za dostavu li¢nih podataka i pristupa informacijama Sektora za medunarodnu
operativnu policijsku saradnju 1 Direkcije za koordinaciju policijskih tijela®.

Naime, procedurama protokolisanja i dostave u rad predmeta stepena tajnosti
sluzbenicima Sektora za medunarodnu operativnu policijsku saradnju u Direkciji
za koordinaciju policijskih tijela Bosne i Hercegovine (u daljem tekstu:
Procedure) propisana su pravila u Direkciji za koordinaciju policijskih tijela
Bosne i Hercegovine (u daljem tekstu: Direkcija, Sektor) za primjenu osnovnih
principa zakonite obrade tajnih podataka u elektronskom obliku u Direkciji,
odredivanje oznake stepena tajnosti, procjena kod odredivanja tajnosti
dokumenta, postupak evidentiranja, protokolisanja, dostave u rad tajnih
podataka, postupanje po =zahtjevima za dostavu licnih podataka stranim
ambasadama u BiH i akreditiranim rezidentnim i nerezidentnim policijskim
oficirima za vezu u BiH, kao i postupak pristupa informacijama.

Tajnim podacima u Direkciji smatraju se dokumenti, Cinjenice, informacije i
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podaci nastali u radu ili sa kojima raspolaze Direkcija, materijalno-tehnicka i
druga sredstva, odredeni objekti i njihova lokacija, radnje, mjere i druge bitne
¢injenice, ¢ije bi otkrivanje neovlastenom licu, sredstvima javnog informisanja,
organizaciji, instituciji, organu ili drugoj drzavi, odnosno organu druge drzave,
ugrozilo integritet Bosne 1 Hercegovine, drzavi nanijelo nepopravljivu Stetu ili
izuzetno Stetne posljedice po javnu sigurnost, odbranu, spoljne poslove ili
obavjestajnu i sigurnosnu djelatnost.

Tajni podatak druge drzave, medunarodne ili regionalne organizacije je podatak
koji je Bosni i Hercegovini, odnosno Direkciji dostavila druga drzava,
medunarodna ili regionalna organizacija, odnosno njeni organi, ocekujuéi da ée
taj podatak ostati zaSti¢en, odnosno za koje se medusobno dogovore da mora
ostati tajna.

Nezasti¢eni elektronski sistem razmjene informacija je svaki sistem bez dodatnog
nivoa zaStite ako mu se moze pristupiti preko neke javne mreze (fax i javni
email).

Svaki dokument ili medij koji sadrZi tajni podatak mora biti oznacen:

stepenom tajnosti;

tajnost;

podacima o ovlastenom licu (ime i1 prezime, broj 1 datum ovlaStenja);

datumom odredivanja tajnih podataka;

nac¢inom prestanka tajnosti u skladu sa odredbama ¢lana 25. Zakona o zastiti
tajnih podataka BiH;

nacinom dostavljanja.

Svaki dokument ili medij koji je oznacen stepenom tajnosti Vrlo Tajno i1 Tajno
pored navedenih podataka, mora imati i podatke o:

broju primjeraka dokumenta;
ukupnom broju stranica dokumenta;
mogucim prilozima i prate¢oj dokumentaciji.

4.1. Postupak odredivanja stepena tajnosti

Zaposlenici, drzavni i policijski sluzbenici Sektora su tokom svog rada, duzni da
procijene bezbijednosni znacaj podataka sa kojima rade.
Ukoliko ocijene da odredeni podatak ima bezbijednosni/ sigurnosni znacaj,
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duzni su da o tome informiSu nedredenog te da se Odsjeku za zastitu podataka u
vidu pismene informacije predlozi da se ti podaci oznace odredenim stepenom
tajnosti.

Stepen Stete koju bi otkrivanjem tajnog podatka mogao da se nanese drzavi,
entitetima ili institucijama, odreduje bezbijednosni/sigurnosni znacaj podatka i
stepen zasStite koji ¢e se primjenjivati.

Sistem Kklasifikacije, koji se sastoji od stepena tajnosti i odgovarajucih oznaka,
predstavlja mehanizam kojim se omogucéava primjena odgovarajucih mjera
zastite. Prilikom odredivanja stepena tajnosti, treba se rukovoditi ¢lanom 19.
Zakona o zastiti tajnih podataka BiH:

VRLO TAINO odreduju se za podatke ¢ije bi neovlasteno saopstavanje ili
otkrivanje ugrozilo integritet Bosne i Hercegovine i nanijelo drzavi nepopravljivu
Stetu;

TAJINO odreduju se za podatke ¢ije bi neovlasteno saopstavanje ili otkrivanje
neovlastenom licu nanijelo izuzetno Stetne posljedice po sigurnost politicke,
ekonomske ili druge interese Bosne i Hercegovine;

POVJERLIJIVO odreduju se za podatke Cije bi neovlaSteno saopStavanje ili
otkrivanje neovlastenom licu nanijelo Stetu po sigurnost ili interese Bosne i
Hercegovine;

INTERNO odreduju se za podatke c¢ije bi neovlasteno saopstavanje ili otkrivanje
neovlastenom licu moglo Stetiti djelovanju Bosne 1 Hercegovine, entitetskih ili
organa, organizacija 1 institucija na ostalim nivoima drZavne organizacije Bosne
i Hercegovine

Nakon zaprimanja zahtjeva u elektronskom obliku oznacenog odredenim
stepenom tajnosti (interno ili povjerljivo), sluZzbenik Sektora duzan je isti zahtjev
oStampati a zatim dostaviti Odsjeku za zaStitu podataka radi protokolisanja u
,Evidenciju o dostavi tajnih podataka®, gdje se stavlja prijemni pecat, dodjeljuje
broj predmet i datum.

4.2 .Primjena osnovnih principa postupanja po zahtjevima za dostavu
podataka u medunarodnoj razmjeni tajnih podataka

Prilikom postupanja sa tajnim podacima dostavljeni od strane SIOPC-a (
INTERPOL, SELEC i komunikacija oficira za vezu), koristi se princip ,,potrebno
znati“, S§to podrazumjeva da Direkcija za koordinaciju policijskih tijela BiH
garantuje da ¢e pristup tajnim podacima odgovarajuceg stepena tajnosti biti
omogu¢en samo ovlaStenim licima koja raspolazu odgovaraju¢om
bezbjednosnom dozvolom, i kojima su ti podaci potrebni pri obavljanju njihovih
sluzbenih duznosti i1 radnih zadataka. Upravo cilj principa ,,potrebno znati“ je

garancija da ¢e pristup tajnim podacima u Direkciji za koordinaciju policijskih
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tijela BiH biti omogucéen samo ovlastenim licima koji imaju odgovarajucu
bezbjednosnu dozvolu za pristup tajnim podacima, dobijenu nakon izvrSene
odgovaraju¢e bezbjednosne provjere i licima kojima je to potrebno radi
obavljanja njihove sluzbene duznosti.

Cuvanje tajnosti podataka druge drzave, medunarodne i regionalne organizacije
propisano je u c¢lanu 12. Zakona o zastiti tajnih podataka u BiH, dok je
dostavljanje podataka od drugih drzava medunarodnih i regionalnih organizacija
propisan u ¢lanu 28. istog zakona.

Pri oznacavanju stepena tajnosti dokumenata namijenjenih za saradnju sa
obavjestajnim, odbrambenim ili bezbjednosnim institucijama drugih drzava,
medunarodnih ili regionalnih organizacija, Direkcija za koordinaciju policijskih
tijela BiH u skladu sa ¢lanom 20. Zakona o zastiti tajnih podataka BiH koristi
termine na engleskom jeziku kako slijedi:

za stepen VRLO TAJNO koristi se termin ,,TOP SECRET*;

za stepen TAJNO koristi se termin ,,SECRET*;

za stepen POVJERLJIVO* koristi se termin ,, CONFIDENTIAL®;
za stepen INTERNO koristi se termin ,,RESTRICTED*.

Clanom 45. Pravilnika o na¢inu i obliku oznaka tajnosti podataka, te fizi¢kim
organizacionim, tehni¢kim mjerama 1 postupcima za ¢uvanje tajnih podataka,
propisane su procedure medunarodne razmjene podataka.

Naime, medunarodno razmjenjivi podaci su tajni podaci koji se na osnovu
medunarodnih ugovora dostavljaju medunarodnoj organizaciji, drugoj drZavi
odnosno drzavnom tijelu ili se od njih zaprimaju.

Uz podatak koji se dostavlja u inostranstvo ili zaprima od druge drZave, Direkcija
za koordinaciju policijskih tijela BiH dostavlja sljede¢e upozorenje:

,»Ovaj dokument i1 svi sadrzani prilozi smatraju se vlasniStvom Bosne 1
Hercegovine, te se mogu koristiti samo u svrhu za koju su dostavljeni. Primalac
dokumenta vodit ¢e brigu o zastiti tajnosti podataka sadrzanih u dokumentu u
skladu sa vlastitim propisima o zastiti tajnih podataka. Dokument i njegov sadrZaj
ne smije se bez odobrenja Bosne 1 Hercegovine objavljivati, umnozavati, davati
na koriStenje drugoj agenciji ili tre¢oj strani, odnosno koristiti u druge svrhe osim
onih zbog koje je dostavljen. Bosna 1 Hercegovina zadrzava pravo upita o
koriStenju dostavljenog dokumenta i podataka koje dokument sadrzava, a
primalac dokumenta se obavezuje da ¢e o unistenju dokumenta obavijestiti Bosnu
1 Hercegovinu®.

,Ukoliko je tajni podatak dostavljen drugoj drzavi na arhivski primjerak ispod
oznake stepena tajnosti otiskuje se bezbjednosna oznaka ,RAZMIJENJEN
PODATAK*".

11



Zastita i sigurnost, godina 4., broj 1.

ZAKLJUCAK

Bosna i Hercegovina ima slozenu organizaciju policijskog sistema sa
mjeSavinom razli¢itih organizacionih rjeSenja, Sto je ¢ini specificnom. Na
drzavnom nivou BiH nalazi se Ministarstvo bezbjednosti u okviru koga
funkcioniSe nekoliko policijskih upravnih organizacija s operativnom
samostalnoS¢u. Jedna od osnovanih je i Direkcija za koordinaciju policijskih
tijela. Osnovana je 2008. godine kao pokuSaj odgovora na slozenu organizaciju
policijskih tijela u Bosni i Hercegovini. Jedna od nadleznosti Direkcije za
koordinaciju policijskih tijela BiH jeste 1 medunarodna operativna policijska
saradnja.

Sprovedenom metodom analize sadrzaja moze se zakljuciti da klju¢nu ulogu u
praéenju i primjeni Zakona o zastiti tajnih podataka kao i drugih propisa,
donesenih na osnovu Zakona ima Drzavni bezbjednosni organ Bosne i
Hercegovine, koji izmedu ostalog brine o zastiti tajnih podataka u drzavnim
institucijama i organima u inostranstvu.

Veoma je bitno naglasiti da ne zasluzuju svi podaci da nose oznaku tajnosti.
Medutim postoje informacije koje ne mogu biti izloZene javnost te zahtjevaju
adekvatnu zasStitu. ZaStita podataka u tom kontekstu obuhvata procedure koje se
koriste prilikom rukovanja sa tajnim podacima. Procedure rukovanja i
obradivanja tajnim podacima se naro¢ito odnose na process nastanka tajnog
podatka, evidentiranja tajnih podataka, kopiranja, prenosa i unistavanja.

Takode, i1z i1zloZenog moze se zakljuciti da podaci koji nose stepen tajnosti se
mogu proslijediti drzavnim 1 entitetskim organima, kao 1 medunarodnim
organizacijama, samo pod uslovom da isti ispunjavaju fizicke organizacione i
tehnicke uslove za pohranjivanje tajnih podataka, da posjeduje bezbjednosne
dozvole za pristup tajnim podacima i da garantuju da ¢e tajni podaci i pristup
tajnim podacima biti omogucen samo ovlastenim licima po principu “potrebno
znati”.
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Abstract

In this paper, the basic terms related to the protection and transfer of
secret data will be clarified and defined through an overview of the Law on
Protection of Secret Data of Bosnia and Herzegovina, with special reference
to international operational police cooperation. Considering that secret data
differ from other data in that they have special significance for a certain
country, are obtained by special methods, and are commonly used by leading
political structures in making political decisions, etc., there is a need to
address this topic. The paper will use the descriptive method of key terms
from the Law on Protection of Secret Data of Boshia and Herzegovina to
indicate the importance of protection as well as secret data transfer.

The subject and task of this paper is to highlight the basic concepts of
secret data protection, as well as the competences and powers of the state
security authority of Bosnia and Herzegovina, all to assist officials who apply
the Law on Protection of Secret Data in their work.

Keywords: secret data, processing, transfer, state security authority, secret
data protection

* Visoka poslovno tehnicka Skola Doboj, e-mail: zoran.kovacevic@dkpt.gov.ba
* Direkcija za koordinaciju policijskih tijela BiH, aida.seta@dkpt.gov.ba

14



Zastita i sigurnost, year 4., number 1.

1. INTRODUCTION

The protection of secret data on a national basis is carried out based on
the Law on Protection of Secret Data of BiH ("Official Gazette of BiH", no.
54/05 and 12/09) as well as subordinate acts of the mentioned law. Data is
information about a fact, interpreted as understood or presented by the data
source. Information is the oral or written expression of a fact obtained
through direct or indirect observation (MiloSevi¢, 2001). Secret data is a fact
or means related to public security, defense, foreign affairs, or intelligence
and security activities of Bosnia and Herzegovina that needs to be protected
from unauthorized persons according to the provisions of the Law and is
marked with a level of secrecy by an authorized person.

Data collection has traditionally been the most fundamental function of
the intelligence service, being its exclusive and primary activity (Abazovic,
2012). The provisions of the Law on Protection of Secret Data ("Official
Gazette of BiH", no. 54/05 and 12/09) protect secret data from unauthorized
disclosure, use, destruction, and misuse at all levels of state organization in
Bosnia and Herzegovina. Besides the Law, the protection of secret data is
also prescribed by appropriate subordinate acts based on the Law. This paper
consists of three main chapters, as well as several sub-chapters.

The first chapter will define the State Security Authority of Bosnia and
Herzegovina, present its competences and powers, and its organizational
structure. The second chapter will discuss the protection and transfer of secret
data. The third chapter will present procedures during international
operational police cooperation.

2. STATE SECURITY ORGAN OF BOSNIA AND HERZEGOVINA

By the decision of the Council of Ministers of BiH dated January 26,
2006, the Ministry of Security of BiH was designated as the State Security
Organ (NSA) to oversee the implementation of the Law on Protection of
Secret Data of BiH and other regulations adopted based on it. It also acts as
the State Organ for IT security during the transfer of secret data. The Sector
for the Protection of Secret Data began operations in October 2006.

The State Security Organ - Sector for the Protection of Secret Data
performs supervision over security checks; issues permits for access to secret
data of BiH, other states, international, or regional organizations in
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accordance with the Law or international/regional treaties; monitors the
situation in the field of determination and protection of secret data and
ensures the improvement and implementation of physical, organizational, and
technical standards for the protection of secret data in state, entity, and other
levels of state organization of BiH, for public officials, and in business
organizations that access and handle secret data; ensures the fulfillment of
accepted international obligations and treaties on the protection of secret data
and cooperates with competent authorities of other states, international, or
regional organizations; ensures the protection of secret data in state
institutions and organs abroad; issues security certificates for systems and
means for transferring, storing, and processing secret data of BiH, other
states, international, or regional organizations; confirms the fulfillment of
prescribed conditions for processing secret data by certain organs; issues
instructions for handling secret data of BiH, other states, or
international/regional organizations; supervises the implementation of
physical, organizational, and technical decisions for the protection of secret
data of other states, international, or regional organizations, and based on
supervision findings, issues mandatory instructions for rectifying identified
deficiencies which the organs must promptly address; exchanges data with
state security organs of other states and international organizations; prepares
proposals for regulations necessary for the implementation of the law;
provides opinions on the compliance of general acts regarding the
determination, protection, and access to secret data with the law; coordinates
the actions of organs responsible for security checks; proposes procedures for
more effective protection of secret data; supervises cryptographic protection
of secret data and issues certificates for the use of cryptographic protection
systems in BiH organs; establishes and maintains a national central register
that keeps official records of issued permits for all persons with access rights
to confidential, secret, and top-secret data; based on the cooperation
agreement between BiH and the North Atlantic Treaty Organization (NATO),
establishes and maintains a NATO central register in the Ministry of Security
and a sub-register in the BiH military mission to NATO in Brussels, where
classified NATO data is stored and processed; based on the agreement
between Bosnia and Herzegovina and the European Union on security
procedures for exchanging classified information, establishes and maintains
an EU sub-register; establishes and maintains a sub-register of the Ministry of
Security for storing and processing secret data of the Ministry; handles the
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reception and delivery of secret data within BiH and other states; establishes
regulations on education concerning the security of secret data and performs
other tasks specified by the Law and regulations adopted based on it.

2.1.  Departments and Their Competences

The Sector for the Protection of Secret Data comprises three
departments: a) Department for Regulations, Permits, and Industrial Security;
b) Department for IT Security; c) Department for Technical Standards and
Supervision.

2.1.1. Competences of the Department for Regulations, Permits
and Industrial Security

The department cooperates with other departments within the Sector,
monitors the state of determination and protection of secret data, ensures the
improvement and implementation of physical, organizational, and technical
standards for the protection of secret data in state, entity, and other levels of
state organization of BiH, for public officials, and in business organizations
that access and handle secret data. It participates in the creation of monthly
work plans for the department.

2.1.2. Competences of the Department for IT Security

The department cooperates with other departments within the Sector,
monitors the state of determination and protection of secret data, and ensures
the improvement and implementation of physical, organizational, and
technical standards for the protection of secret data in the field of IT security
in state, entity, and other levels of state organization of BiH. It participates in
drafting work plans.

2.1.3. Competences of the Department for Technical Standards
and Supervision

The department cooperates with other departments within the Sector,
monitors the state of technical protection, installation, and selection of
security systems necessary for the protection of personnel, information,

and material and technical goods, and ensures the improvement of physical
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and technical protection measures in state, entity, and other levels of state
organization in BiH, as well as in business organizations that access and
handle secret data and confidential information. It plans and manages
physical and technical protection measures, participates in the development
of rules and standard operating procedures, develops and improves security
standards for security systems used in the protection of secret data,
manages and plans security measures taken in crisis security situations,
supervises and controls the installed security systems and security
protection measures, and oversees security checks.!

3. PROTECTION AND TRANSFER OF SECRET DATA

The Regulation on the method and form of marking classified data, as
well as the physical, organizational, and technical measures and procedures
for the protection of classified data, further specifies the method and form of
marking classified data, and the physical, organizational, and technical
measures and procedures for the protection of classified data that must be
adhered to by all who handle and process classified data.

All facilities, buildings, offices, rooms, and other spaces where
classified data is archived and handled must be protected by appropriate
physical security measures. When deciding on the level of necessary physical
security, relevant factors such as the level of confidentiality and category of
information, the quantity and form of information (printed on paper/on
computer storage media), security checks, and personnel who need to know
the information, and how the information will be archived will be taken into
account. Physical security measures will be designed to prevent unauthorized
or forced entry by unauthorized persons; deter, prevent, and detect
unauthorized actions; enable the selection of personnel concerning access to
classified data, and enable the detection and response to any security
breaches as soon as possible.

Classified data with an “Internal® level can be processed in
administrative areas. Classified data with a "Confidential” or higher level of
secrecy can only be processed and stored in a designated, visibly marked area
(hereinafter: security area), which, depending on the method of processing
classified data, is categorized into a Level | or Level Il security area.

! http://msb.gov.ba/onama/default.aspx?id=1685&langTag=bs-BA) (20.05.2024.)
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A Level | security area is a designated space where classified data with
a "Confidential™ or higher level of secrecy can be processed, meaning that
entry into the security area itself grants access to this data. In a Level I
security area, at least the following security procedures and measures are
implemented: an entry monitoring system that ensures full control over the
entry and exit of persons and vehicles in the area, allowing entry only to
persons with appropriate clearance for classified data and who are employed
in the area or have special permits for entry; maintaining records of classified
data, with which the person is familiar upon entering the security area;
prohibiting the entry of any mechanical, electronic, and magneto-optical
components that could be used to unauthorizedly record, remove, or transfer
classified data; immediate and continuous physical security of the security
area, which can be supplemented or replaced based on a threat assessment by
an electronic anti-intrusion security system for the security area, with the
alarm system connected to a unit responsible for responding to alarms
(control center), with a response time of less than seven minutes; when
replacing physical security with a technical security system, the system must
provide comprehensive monitoring of the security area, which must be
monitored from the control center and the system must have backup power
supply, and the area must be checked after working hours.

Around a Level | or Level Il security area or on the way leading to such
a security area, an administrative area is established, which can encompass all
official premises of the authority. For such an area, a location is designated
where the authority can monitor the entry and movement of persons and
vehicles. In the administrative area, only classified data with an "Internal”
level can be stored and processed, and security procedures and measures
must ensure that access to this data is granted only to persons who have
confirmed in writing that they are familiar with the regulations governing the
processing of classified data and who need to be familiar with the data to
perform work tasks.

For entry into a Level | security area, a special permit is issued by the
head of the authority in which the security area is located or by a person the
head has authorized in writing. The entry and exit of persons into the security
area and the access of vehicles must be monitored. All entries and exits must
be recorded.
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3.1. Transfer of classified data

The Regulation on the transfer and sending of classified data
(hereinafter: Regulation) prescribes security measures during the transfer, the
method of transferring classified data, the place of receipt of classified data in
the Ministry of Security, the form and content of documents used for the
transfer of classified data, and other activities related to the transfer of
classified data.

The transfer of classified data outside the premises of authorities,
institutions, or other legal entities is carried out through couriers or other
persons who transfer classified data (hereinafter: couriers). Couriers must be
security-checked in relation to the level of secrecy of the classified data they
are transferring. The receipt of classified data is confirmed by an authorized
person issuing a receipt for the classified data. The receipt is issued for
classified data with a "Confidential™ level or higher. The receipt is issued for
the identification number of the classified document being received and does
not have a security classification.

Classified data with a "Confidential” or higher level of secrecy is
transferred via courier service or personal delivery. Classified data with an
"Internal™ level can be transferred by postal service—registered mail.
Officials transferring classified data must not leave them unattended until
they are stored in a manner prescribed by law and regulations. Classified
documents with a "Confidential” or higher level of secrecy must be packaged
to be protected from unauthorized access. Classified documents with a
"Confidential” or higher level of secrecy must be protected with two
envelopes. The outer envelope must be made of hard, opaque, impermeable
material. It must contain the recipient's and sender's information and the
document's code. The outer envelope must not indicate that it contains
classified data. The inner envelope must have the secrecy level marking,
document code, recipient's and sender's information, and other data important
for confidentiality.

When transferring classified data with a "Top Secret” level outside the
security area, the inner envelope must be in a locked suitcase, box, or bag
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with a key or encrypted combination. The transfer must be carried out by at
least two persons. Classified documents with an "Internal” level are
transferred in a single opaque envelope or wrapping that does not indicate the
presence of an "Internal” classified document inside.

Before embarking on a trip, couriers will be briefed on security
instructions regarding handling classified documents. The courier will sign a
security declaration stating they have read and understood the prescribed
security rules and will adhere to them during the transfer of classified data.
Couriers transferring classified data with a "Confidential™ or higher level of
secrecy must have written authorization—a "Courier Certificate"—from the
head of the authority for transferring classified data, and must present it upon
request to the person receiving or handing over the mail. The courier is
responsible for and in charge of the classified documents listed in the
"Courier Certificate." Classified documents must be constantly under the
supervision of the person transferring them throughout the entire transfer
process. The package containing classified documents must not be opened.
The package and its contents must not be discussed, nor shown in public. In
the event of an emergency, the person transferring classified data must take
necessary measures to protect the data but must not leave the classified data
unsupervised under any circumstances.

The courier, together with the security officer, will ensure that all
necessary documentation for entry into a foreign country and travel
documentation is valid and complete. The courier will be informed of the
official persons they can contact during the transfer of classified documents.
A courier transferring classified data to another country will present the
"Courier Certificate” upon request by customs, police, or immigration
officers of the other country. It will be shown to the highest-ranking customs,
police, and/or immigration officer of the other country. If senior customs,
police, or immigration officers of the other country request an inspection of
the package containing classified documents, it will be opened to the extent
necessary to verify that the package contains nothing other than the stated
contents, but in a place out of public view. The person transferring classified
data will request proof from the senior customs, police, or immigration
officer that the package was opened and inspected by having them place a
signature and stamp on the package and confirm in the shipment
documentation that the package was opened. The person transferring
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classified data will request that the opened package be repacked or assist in
repacking immediately after inspection. If the package containing classified
data is opened, the person transferring classified data will immediately notify
the security officer, who will inform the NSA of the relevant countries. The
person transferring classified data will present the receipt for the package,
signed by the person responsible for receiving the package in the authority,
institution, or company of the government of the receiving country.

A transport plan for the movement of classified shipments will be
prepared, indicating the name of the program/project/contract and the names
of the participants between whom the classified shipment is being
transported. The transport plan is approved by the head of the National
Security Authority. The plan must specify the name and surname, function,
and which authority or organization the authorized representatives of each
participant in the program/project belong to, with the exact address for
sending the shipment, telephone numbers, fax and/or telex addresses, email
addresses of each representative of the country who will receive and take
responsibility for the security of the shipment.

The National Security Authority, in cooperation with the relevant
customs authorities in BiH and other security services in BiH, will previously
establish procedures for handling during customs inspections and transport
across border crossings in BiH, to meet customs and security requirements, as
well as the names of contact persons who will confirm the movement of the
classified shipment at the starting points.

4. INTERNATIONAL OPERATIONAL POLICE COOPERATION

In accordance with Article 6, Paragraph (1), Points c¢) and d) of the
Law on the Directorate for Coordination of Police Bodies of BiH and on
agencies for supporting the police structure of Bosnia and Herzegovina,
communication and cooperation with relevant foreign and international bodies
regarding issues of police operations of international significance fall under
the jurisdiction of the Directorate for Coordination of Police Bodies of Bosnia
and Herzegovina.

Regarding the exchange of data with foreign international organizations,
foreign bodies, and the like, the Directorate for Coordination of Police Bodies
of BiH has enacted a legal regulation, namely: "Procedures regarding the
handling of classified cases, requests from police liaison officers and

embassies, for the delivery of personal data and access to information of the
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Sector for International Operational Police Cooperation and the Directorate for
Coordination of Police Bodies."

Specifically, the procedures for the protocol and delivery of classified
cases to the officers of the Sector for International Operational Police
Cooperation in the Directorate for Coordination of Police Bodies of Bosnia
and Herzegovina (hereinafter: Procedures) prescribe the rules in the
Directorate for the application of basic principles of lawful processing of
classified data in electronic form in the Directorate, determining the
classification level, assessment when determining the secrecy of a document,
the procedure of recording, protocoling, and delivering classified data for
processing, handling requests for the delivery of personal data to foreign
embassies in BiH and accredited resident and non-resident police liaison
officers in BiH, as well as the procedure for access to information.

Classified data in the Directorate are considered to be documents, facts,
information, and data generated in the work or held by the Directorate,
material-technical and other resources, certain objects and their locations,
actions, measures, and other significant facts, whose unauthorized disclosure
to a person, the media, organization, institution, body, or another country, or a
body of another country, would jeopardize the integrity of Bosnia and
Herzegovina, cause irreparable damage to the state, or extremely harmful
consequences for public safety, defense, foreign affairs, or intelligence and
security activities.

A classified data from another country, international, or regional
organization is data provided to Bosnia and Herzegovina, or the Directorate,
by another country, international, or regional organization, or its bodies,
expecting that the data will remain protected, or which is mutually agreed to
remain secret.

An unprotected electronic information exchange system is any system
without an additional level of protection if it can be accessed through a public
network (fax and public email).

Every document or medium containing classified data must be marked
with:

a) The level of classification; b) Information about the authority,
organization, or institution whose authorized person determined the secrecy; c)
Information about the authorized person (name and surname, number, and date
of authorization); d) The date of determining classified data; e) The method of
declassification in accordance with the provisions of Article 25 of the Law on
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the Protection of Classified Data of BiH; f) The method of delivery.
Every document or medium marked with the classification level "Top
Secret"” or "Secret,” in addition to the aforementioned data, must also include:
a) The number of document copies; b) The total number of pages in the
document; c) Possible attachments and accompanying documentation.

4.1.  Procedure for Determing the Level of Classification

Employees, state, and police officers of the Sector are obliged to assess
the security significance of the data they work with during their duties. If they
determine that certain information has security significance, they must inform
their supervisor and propose to the Data Protection Department in writing that
such information be designated with a certain level of classification.

The degree of damage that could be caused to the state, entities, or
institutions by the disclosure of classified information determines the security
significance of the data and the level of protection that will be applied. The
classification system, consisting of classification levels and corresponding
labels, is a mechanism that allows for the application of appropriate protection
measures. When determining the level of classification, one should be guided
by Article 19 of the Law on the Protection of Classified Data of BiH:

a) TOP SECRET is designated for information whose unauthorized
disclosure or revelation would jeopardize the integrity of Bosnia and
Herzegovina and cause irreparable damage to the state.

b) SECRET is designated for information whose unauthorized
disclosure or revelation to an unauthorized person would cause extremely
harmful consequences for the political, economic, or other interests of Bosnia
and Herzegovina.

c) CONFIDENTIAL is designated for information whose
unauthorized disclosure or revelation to an unauthorized person would cause
damage to the security or interests of Bosnia and Herzegovina.

d) RESTRICTED is designated for information whose unauthorized
disclosure or revelation to an unauthorized person could harm the functioning
of Bosnia and Herzegovina, the entities, or other levels of government
organization in Bosnia and Herzegovina.

Upon receiving a request in electronic form marked with a certain level
of classification (restricted or confidential), the Sector officer is obliged to
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print the request and then submit it to the Data Protection Department for
protocoling in the "Record of Classified Data Delivery," where a receipt stamp
is placed, the case number is assigned, and the date is recorded.

4.2.  Application of Basic Principles for Handling Data Requests in
International Classified Data Exchange

When handling classified data delivered by SIOPC (INTERPOL,
SELEC, and liaison officer communication), the principle of "need to
know" is applied. This means that the Directorate for Coordination of
Police Bodies of BiH guarantees that access to classified data of the
appropriate classification level will be granted only to authorized persons
who have the appropriate security clearance and who need that data to
perform their official duties and tasks. The goal of the "need to know"
principle is to ensure that access to classified data in the Directorate for
Coordination of Police Bodies of BiH is granted only to authorized persons
who have the appropriate security clearance for accessing classified data,
obtained after a proper security check, and to persons who need it for
performing their official duties.

The protection of classified data from another country, international, or
regional organization is prescribed in Article 12 of the Law on the
Protection of Classified Data in BiH, while the provision of data from
other countries, international, and regional organizations is prescribed in
Article 28 of the same law.

When designating the level of classification for documents intended for
cooperation with intelligence, defense, or security institutions of other
countries, international, or regional organizations, the Directorate for
Coordination of Police Bodies of BiH uses the following English terms in
accordance with Article 20 of the Law on the Protection of Classified Data
of BiH:

a) For the level TOP SECRET, the term " TOP SECRET" is used; b)
For the level SECRET, the term "SECRET" is used; c) For the level
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CONFIDENTIAL, the term "CONFIDENTIAL" is used; d) For the
level RESTRICTED, the term "RESTRICTED" is used.

Article 45 of the Rulebook on the manner and form of classification
labels, as well as physical, organizational, and technical measures and
procedures for safeguarding classified data, prescribes the procedures for
international data exchange. Specifically, internationally exchangeable
data are classified data that are provided to an international organization,
another country, or a state body based on international agreements or
received from them.

Along with the data provided abroad or received from another country,
the Directorate for Coordination of Police Bodies of BiH provides the
following warning:

"This document and all attached annexes are considered the property of
Bosnia and Herzegovina and may be used only for the purpose for which
they were provided. The recipient of the document will ensure the
protection of the classified data contained in the document in accordance
with its own regulations on the protection of classified data. The document
and its content must not be published, reproduced, shared with another
agency, or third party, or used for purposes other than those for which it
was provided without the approval of Bosnia and Herzegovina. Bosnia and
Herzegovina retains the right to inquire about the use of the provided
document and the data it contains, and the recipient of the document is
obliged to inform Bosnia and Herzegovina about the destruction of the
document.”

"If classified data is provided to another country, the archival copy will
bear the security label 'EXCHANGED DATA' below the classification
level."

Bosnia and Herzegovina has a complex organization of its police
system with a mix of different organizational solutions, making it unique.
At the state level, the Ministry of Security operates, within which several
police  administrative  organizations  function  with  operational
independence. One of these is the Directorate for Coordination of Police
Bodies. Established in 2008, the Directorate was an attempt to address the
complex organization of police bodies in Bosnia and Herzegovina. One of
the responsibilities of the Directorate for Coordination of Police Bodies in
BiH is international operational police cooperation.

Through the method of content analysis, it can be concluded that the
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key role in monitoring and implementing the Law on the Protection of
Classified Information and other regulations adopted based on the Law lies
with the State Security Agency of Bosnia and Herzegovina. This agency,
among other things, ensures the protection of classified information in state
institutions and bodies abroad.

It is essential to emphasize that not all data deserve to be classified.
However, some information cannot be exposed to the public and requires
adequate protection. Data protection in this context includes procedures
used when handling classified information. These procedures particularly
pertain to the process of creating classified information, recording
classified information, copying, transferring, and destroying such
information.

Furthermore, from the analysis, it can be concluded that data classified
as secret can be forwarded to state and entity bodies, as well as
international organizations, only if they meet the physical, organizational,
and technical requirements for storing classified information, possess
security clearances for access to classified information, and guarantee that
classified information and access to such information will be granted only
to authorized persons on a "need to know" basis.
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MALOLJETNICKO PREKRSAJNO PRAVO U BOSNI I HERCEGOVINI -
RAZVOJ PREKRSAJNOG PRAVA I ANALIZA PRAVNOG OKVIRA

Pregledni naucni rad

Culjevi¢ Ilda, MA iur.*
SaZetak

Maloljetnicko prestupnistvo spada u red drustvenih pojava oznacenih kao
drustveno neprihvatljiva ponasanja maloljetnika. U uzem smislu ono se odnosi
na protivpravna ponasanja maloljetnika koja su u krivicnom zakonodavstvu neke
drzave inkriminisana kao krivicno djelo, dok u Sirem smislu obuhvata pored
krivicnih djela i druge oblike poremecaja u ponasSanju, odnosno tzv. rizicha
ponasanja maloljetnika (Cinjenje prekrsaja, krsenje moralnih normi i druga
drustveno neprihvatljiva ponasanja).

Maloljetnicko prekrsajno pravo sadrzi norme kojima se utvrduje starosna
granica odgovornosti maloljetnika za prekrsaj, sistem prekrsajnih sankcija za
maloljetnike, te sistem drugih mjera koje se mogu primjeniti prema maloljetnim
pociniteljima prekrsaja. Ovaj rad ima za cilj da predstavi razvoj prekriajnog
prava i aktuelni pravni okvir maloljetnickog prekrsajnog prava u Bosni i
Hercegovini kojeg cine propisi koji su doneseni na nivou drZave, entiteta
Federacije Bosne i Hercegovine i Republike Srpske, kao i Brcko distrikta Bosne

i Hercegovine.

Kljucne rijeci: maloljetni prestupnici, prevencija, prekrsaj, sistem

prekrsajnih sankcija, maloljetnicko prekrsajno pravo

* Opcina Ilidza
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1. RAZVOJ MALOLJETNICKOG PREKRSAJNOG PRAVA U
BOSNI | HERCEGOVINI

Prvi podaci o prekrsajima datiraju iz perioda rimskog prava, a vezuju se za
iterdikte koje su izdavali magistrati koji su imali djelovanje castigatio a ne
karakter sankcije, a izdavali su se sa ciljem oc¢uvanja javnog reda i mira, protiv
smetanja posjeda i nasilja, te protiv samovolje pojedinaca. Pomenuti postupak po
prekrSajima u ovom periodu je bio brz i sa malo formalnosti (Mujaki¢, 2007, str.
79-95).

U srednjem vijeku pravo na kaznjavanje je pripadalo feudalnom gospodaru. U
slobodnim gradovima su se donosile naredbe za ¢ije povrede su bile predvidene
kazne, a ¢iji cilj je bio odrzavanje javnog reda i mira i poretka u cjelini. U tom
periodu javlja se novo shvatanje prekrsaja kao delikata koji podrazumijevaju
nepokoravanje naredbama vlasti.

Nakon dolaska apsolutisticke drzave dolazi do prijelaza prava kaznjavanja na
policijska tijela, te podjele kaznenih dijela na: 1. najteza kaznena djela, 2.
kaznena djela srednje tezine i 3. op¢i delikti (danasnji prekrsaji). U apsolutistickoj
drzavi kasnog feudalizma prekrsaji su pripadali administrativnim deliktima
(Otajagic, 2004, str. 36).

Daljnji razvoj prekr$ajnog prava karakterizira period nakon Francuske revolucije
kada dolazi do kodifikacije kaznenog prava, a ujedno s tim i prekr$aja. U Code
penalu iz 1810. godine je izvrSena podjela kaznjivih djela na 1. zlo¢ine-crimes,
2. prijestupe-delits i 3. prekrsaje-contraventions.

Njemacki zakonik iz 1871. godine kaznjiva djela dijeli na 1. zlo¢ine-Verbrechen,
2. prijestupe-Vergehen i 3. prekrsaje-Ubertretungen.

Talijanski Kazneni zakon iz 1879. godine je napravio distinkciju izmedu
kaznenog djela i prekrsaja, kao i Kazneni zakonik iz 1913. godine, koji je
napustio razlikovanje izmedu kaznenog djela i prekrsaja po specifi¢noj prirodi
radnji 1 uveo formalni Kriterij razlikovanja dijele¢i delikte na kaznena djela i
prekrSaje po zaprijecenoj kazni, odnosno biparticiju. Nakon prihvatanja
bipartitnog sistema u kaznenom pravu od strane mnogih zemlja, dolazi do novog
nastojanja da se od kaznenog prava odvoje prekrsaji kao predmet prekrsajnog
prava i da o njima rjeSavaju upravna tijela sto dolazi do izrazaja narocito u
Njemackoj i Austriji (Markovi¢, 2011, str. 174-178).

Kada je u pitanju razvoj prekrsajnog prava u Kraljevini Jugoslaviji ono se
razvijalo uporedno sa kaznenim pravom. Shodno Zakonu o privremenom
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produZenju vaznosti zakonskih propisa i kaznjavanja istupa iz 1929. ostali su na
snazi vazeci propisi-propisi dotadasnjih op¢ih kaznenih zakona, Zakona o
istupima i svi drugi zakonski propisi o kaznenim djelima koja su se kvalificirali
kao istupi. Uporedo sa kodifikacijom Kaznenog Zakonika FNRJ od 1947. 1 1951.
godine izvrsena je kodifikacija i prekrSajnog prava donoSenjem Osnovnog
zakona o prekrSajima i njegovim izmjenama iz 1951. i 1958. godine. Znacajne
izmjene u okviru uskladivanja Saveznih zakona sa ustavom SFRJ su izvrSene
1965. godine. Navedeni zakon je regulirao sva materijalno-pravna, procesna i
izvrSna pitanja materije prekrSaja, te se primjenjivao na teritoriji cijele
Jugoslavije. Nakon Novog Ustava SFRJ materiju prekrsaja reguliraju republike,
odnosno pokrajine, dok Federacija donosi propise materijalnopravnog karaktera-
op¢i dio, za prekrsaje kojima se povreduju savezni propisi, kojeg su obavezni
primjenjivati i savezna i prekrSajna tijela u republikama i pokrajinama kada
rjesavaju po prekrSajima koje predvida savezni propis. Federacija regulira i
postupak po prekrsajima kada su mjerodavna savezna tijela uprave. Uskladivanje
Osnovnog zakona o prekrsajima sa Ustavom SFRJ je izvrSeno donoSenjem
Zakona o0 preksajima kojima se povreduju savezni propisi, te donosenjem
pojedinac¢nih zakona od strane republika i autonomnih pokrajina. U tim zakonima
nisu predvideni konkretni prekrsaji, ve¢ su odredeni posebnim propisima koji
reguliraju mnogobrojne oblasti drustvenih odnosa (Markovi¢, 2011, str. 174-
178).

Podjela prekrsaja u pravnoj teoriji

U pravnoj teoriji prekrsaji se svrstavaju u sljedece skupine:
1. prekrsaji iz oblasti unutrasnjih poslova;

2. prekrsaji iz oblasti finansija;

3. prekrsaji iz oblasti gospodarstva;

4. prekrsaji iz oblasti komunalnih poslova;

5. prekrsaji iz oblasti rada i radnih odnosa;

6. prekrsaji iz oblasti nauke, prosvjete i kulture;

7. prekrsaji iz oblasti zastite zdravlja;

8. prekrsaji iz oblasti socijalne skrbi;

9. prekrsaji iz drugih oblasti.

Zajednicka obiljeza prekrSaja

U pravnoj nauci su utvrdena tri zajednicka obiljezja (Markovi¢, 2011, str. 174-
178) za sve naprijed navedene prekrsaje:
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1. postojanje povrede javnog poretka,
2. propisanost u zakonu ili drugim propisima,
3. predvidenost prekrsajne kazne i zastitne mjere.

Kada je u pitanju daljni razvoj prekr$ajnog prava u Bosni i Hercegovini, zbog
specifi¢nosti drzavnog uredenja, on je obiljezen prije svega donoSenjem Zakona
0 prekrSajima na nivou entiteta Federacije Bosne i Hercegovine i Republike
Srpske 2006. godine. Na nivou Brcko distrikta i Bosne i Hercegovine se donose
Zakoni o prekrSajima 2007. godine. Pomenuti zakoni su regulirali materiju
prekrsajnog postupka prema maloljetnicima, ¢ija ¢e malo opseznija regulacija
do¢i sa izmjenama pomenutih zakona. Zakon o prekr$ajima Bosne i Hercegovine
je pretrpio izmjene 2012., 2014., 2015. i 2020. godine, dok Zakon o prekr$ajima
Brcko distrikta 2016. i 2022. godine. DonoSenjem Zakona 0 prekrSajima
Federacije Bosne i Hercegovine iz 2014. godine je prestao da vazi Zakon o
prekrsajima Federacije Bosne i Hercegovine ("Sluzbene novine Federacije BiH",
br. 31/06 i 37/10), kao sto je i stupanjem na snagu Zakona 0 prekrSajima
Republike Srpske iz iste godine prestao da vazi Zakon o prekrsajima Republike
Srpske ("Sluzbeni glasnik Republike Srpske”, br. 34/06, 1/09, 29/10 i 109/11)
nakon temeljite reforme izvrSene u ovoj oblasti (Mitrovi¢, 2015, str. 157-168).

2. ANALIZA PRAVNOG OKVIRA UREDENJA
MALOLJETNICKOG PREKRSAJNOG PRAVA U BOSNI |
HERCEGOVINI

Aktuelni pravni okvir maloljetni¢kog prekr$ajnog prava u Bosni i Hercegovini
¢ine propisi koji su doneseni na nivou drzave, entiteta Federacije Bosne i
Hercegovine i Republike Srpske, kao i Bréko distrikta Bosne i Hercegovine.

Na nivou drzave, rije¢ je 0 Zakonu o prekrsajima Bosne i Hercegovine iz 2007.
godine, na nivou entiteta o Zakonu o prekrsajima Federacije Bosne i Hercegovine
iz 2014. godine i Zakonu o prekrsajima Republike Srpske takoder iz 2014. godine
i na nivou Brcko distrikta Zakonu o prekrSajima Bréko distrikta Bosne i
Hercegovine iz 2007. godine. Zakon o prekrSajima Bosne i Hercegovine je
pretrpio izmjene 2012., 2014., 2015. i 2020. godine, a Zakon o prekrsajima Brcko
distrikta 2016. i 2022. godine. Donosenjem Zakona o0 prekrsajima Federacije
Bosne i Hercegovine iz 2014. godine je prestao da vazi Zakon o prekrSajima
Federacije Bosne i Hercegovine ("Sluzbene novine Federacije BiH", br. 31/06 i
37/10), kao sto je i stupanjem na snagu Zakona o prekrsajima Republike Srpske
iz iste godine prestao da vazi Zakon o prekrsajima Republike Srpske ("Sluzbeni
glasnik Republike Srpske™, br. 34/06, 1/09, 29/10 i 109/11).
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Zakon o prekrs$ajima Bosne i Hercegovine - analiza zakonskih odredbi i
prekrsajnih sankcija u postupku prema maloljetnicima

Zakon o prekrSajima Bosne i Hercegovine iz 2007. godine u ¢lanu 16. stav 2.
propisuje sljedecée: “Ukoliko nije drugacije propisano odredbama ovog Zakona,
sljedece odredbe Zakona o krivicnom postupku Bosne i Hercegovine ("Sluzbeni
glasnik BiH", br. 3/03, 32/03, 36/03, 26/04, 63/04, 13/05, 48/05, 46/06 i 76/06 -
u daljnjem tekstu: Zakon o krivicnom postupku) primjenjivace se mutatis
mutandis u prekrsajnom postupku: "Osnovni principi”; "Nadleznost suda™;
"Izuzeée"; "Branilac"; "Pretres stana i drugih prostorija i lica"; "Privremeno
oduzimanje predmeta i imovine"; "lIspitivanje osumnjicenog”; "Saslusanje
svjedoka™; "Uvidaj 1 rekonstrukcija™; "Vjestacenje", "Podnesci i zapisnici;
"Rokovi"; "Troskovi krivicnog postupka”; "Imovinskopravni zahtjevi®; "Glavni
pretres"; "Zalba na prvostepenu presudu™; "Ponavljanje postupka"; "Postupak
prema maloljetnicima” i "Postupak za primjenu mjera bezbjednosti, za
oduzimanje imovinske koristi pribavljene krivicnim djelom i za opozivanje
uslovne osude”. Pomenuta zakonska odredba ukratko receno, upuéuje na
primjenu odredbi Zakona o Krivicnom postupku Bosne i Hercegovine koje se
odnose na postupak prema maloljetnicima i u prekr$ajnom postupku, naravno
osim ukoliko one nisu u koliziji sa ovim zakonom.

Dalje, naprijed pomenuti zakon u glavi IV — Prekrsajni nalog, ¢lan 27. stav 5. na
jos jednom mjestu spominje kategoriju maloljetnika, te naglasava ¢injenicu da se
prekrsajni nalog ne moze izdati prema maloljeniku.

Medutim, za nas znacajne odredbe u ovom slucaju su odredbe ¢lana 8. stav 2.
Zakona o prekrsajima BiH koje propisuju da se na sva opsta materijalnopravna
pitanja prekrsajnog zakonodavstva, koja nisu propisana Glavom Il pomenutog
zakona, primjenjuje zakon o prekrsajima Koji je u primjeni u Federaciji Bosne i
Hercegovine, Republici Srpskoj i Brcko distriktu Bosne i Hercegovine, kao
primjenjivo pravo suda koji vodi postupak.

Uzimaju¢i u obzir prethodno navedeno, u nastavku rada ¢e se analizirati postupak
prema maloljetnicima kroz posebne odredbe o maloljetnicima sadrzanim u
pomenutim prekrsajnim zakonima na nivou entiteta Federacije Bosne i
Hercegovine i Republike Srpske, te na nivou Brcko distrikta Bosne i
Hercegovine.
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Zakon o prekrsajima Federacije Bosne i Hercegovine — analiza zakonskih
odredbi i prekrsajnih sankcija u postupku prema maloljetnicima

Kada je u pitanju zakonska regulacija prekrSajnog prava na nivou entiteta
Federacije Bosne i Hercegovine ona se odnosi na naprijed pomenuti Zakon o
prekrsajima Federacije Bosne i Hercegovine iz 2014. godine. On u Glavi 11 pod
nazivom Maloljetnici od ¢lana 40. do c¢lana 49. zakona regulira prekrSajni
postupak koji se primjenjuje prema maloljetnicima.

Bitno je naglasiti ¢injenicu da shodno ¢lanu 40. stav 1. Zakona o prekrsajima
Federacije Bosne odredbe ¢1. 1., 2., 3., 4., 5., 12., 15, 16., 18. i 21. ovoga zakona
se primjenjuju prema maloljetnim pociniteljima prekrsaja ukoliko u ¢1. od 41. do
44. ovoga zakona nije drukéije odredeno.

Preciznije re¢eno, odredbe Glave Ill - Maloljetnici deorogiraju op¢e odredbe
Zakona o prekrsajima Federacije Bosne i Hercegovine.

U Zakonu o prekrsajima Federacije Bosne i Hercegovine u ¢lanu 18. stav 2. je
propisano sljedece: ,, Ukoliko nije drukcije propisano odredbama ovoga zakona,
sljedece odredbe Zakona o kaznenom postupku Federacije Bosne i Hercegovine
("Sluzbene novine Federacije BiH", br. 35/03, 37/03, 56/03, 78/04, 28/05, 55/06,
27/07, 53/07, 9/09 i 12/10 - u daljnjem tekstu: Zakon o kaznenom postupku)
primjenjivat ¢e se mutatis mutandis u prekrsajnom postupku: Glava I. pod
nazivom "Temeljna nacela”; Glava Ill. pod nazivom "Pravna pomo¢ i sluzbena
suradnja”, Glava IV. Odjeljak 2. pod nazivom "Mjesna mjerodavnost” i Odjeljak
3. pod nazivom "Spajanje i razdvajanje postupka™; Glava V. pod nazivom
"Izuzece”; Glava VII. pod nazivom "Branitelj”; Glava VIII. Odjeljak 1. pod
nazivom "Pretres stana, prostorija i osoba™; Glava VIII. Odjeljak 2. pod nazivom
"Privremeno oduzimanje predmeta i imovine™; Glava VIII. Odjeljak 4. pod
nazivom “lspitivanje osumnjicenika”; Glava VIII. Odjeljak 5. pod nazivom
"Ispitivanje svjedoka™; Glava VIII. Odjeljak 6. pod nazivom "Uvidaj i
rekonstrukcija "; Glava VIII. Odjeljak 7. pod nazivom "Vjestacenje"; Glava XI.
pod nazivom "Podnesci i zapisnici"; Glava Xll. pod nazivom "Rokovi"; Glava
XVI. pod nazivom "Troskovi kaznenog postupka™; Glava XVII. pod nazivom
"Imovinsko-pravni zahtjevi"; Glava XXI. pod nazivom "Glavni pretres"; Glava
XXI111. Odjeljak 1. pod nazivom "Zalba na prvostupanjsku presudu"; Glava XXIV.
pod nazivom "lzvanredni pravni lijekovi"-"Ponavljanje postupka™; Glava XXVII.
pod nazivom "Postupak prema maloljetnicima”, Glava XXVIIIl. pod nazivom
"Postupak za kaznena djela protiv pravnih osoba” i Glava XXIX. pod nazivom
"Postupak za primjenu mjera sigurnosti, za oduzimanje imovinske Kkoristi
pribavljene kaznenim djelom i za opozivanje uvjetne osude". Pomenuta zakonska
odredba upucuje na primjenu odredbi Zakona o Krivi¢cnom postupku Federacije
Bosne i Hercegovine koje se odnose na postupak prema maloljetnicima 1 u
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prekrSajnom postupku, osim ukoliko one nisu u koliziji sa ovim zakonom.

U ¢lanu 1. Zakona o prekrsajima Federacije Bosne i Hercegovine data je
definicija samog pojma prekrsaja koji se definira kao: ,, krsenje propisa, javnog
poretka ili drugih drustvenih vrijednosti koje nisu zasti¢ene kaznenim zakonima
I drugim zakonima u kojima su propisana kaznena djela, kao i krsenje drugih
propisa kojima su odredena obiljezja prekrsaja i za koje su propisane sankcije “.

Kada je u pitanju pokretanje i vodenje prekrsajnog postupka, bitno je naglasiti
¢injenicu da prekrSajni postupak ne moze se niti pokrenuti niti voditi prema
maloljetniku koji u vrijeme izvrSenja prekrSaja nije navrSio 14 godina Zivota.
Prekrsajni postupak prema maloljetnicima se iskljuc¢ivo pokrec¢e putem zahtjeva
za pokretanje prekr$ajnog postupka. Zbog osjetljivosti kategorije maloljetnika
kao pocinitelja prekrsaja zakonodavac striktno nalaze da maloljetnik mora imati
branitelja tijekom vodenja prekr$ajnog postupka.

Kada je u pitanju zakonska regulativa u Federaciji Bosne i Hercegovine ona
predvida podjelu maloljetnika prema uzrastu na dvije kategorije i to: mlade
maloljetnike i starije maloljetnike. Shodno pomenutoj podijeli se i izri¢u
prekrsajne sankcije. Mladem maloljetniku, odnosno maloljetniku koji je u
vrijeme izvrSenja prekr$aja navrsio 14, a nije navrsio 16 godina zivota mogu se
izre¢i samo odgojne mjere, dok prema starijem maloljetniku, odnosno
maloljetniku koji je u vrijeme izvrSenja prekrsaja navrSio 16, a nije navrsio 18
godina zivota mogu se izre¢i odgojne mjere, kao i bilo koja od sankcija ili mjera
odredenih u ¢lanu 21. st. 1.1 2. ta¢. 1) i 2) ovog zakona. S obzirom na ¢injenicu
da mladem maloljetniku moze izre¢i samo jedna vrste sankcije, shodno
zakonskoj regulativi govorimo o slijede¢im odgojnim mjerama:

1. nalaganje osobnog izvinjenja ostecenom,

2. nalaganje redovnog pohadanja skole;

3. rad za opce dobro na slobodi;

4. nalaganje prihvacanja odgovarajuceg zaposlenja,

5. nalaganje maloljetniku da posjecuje odgojne, obrazovne, psiholoske i druge
vrste savjetovalista,

6. nalaganje maloljetniku da se suzdrzava od konzumiranja alkoholnih pica i
opojnih droga;

7. zabrana druzenja s 0sobama koje imaju /os utjecaj na maloljetnika;

8. policijska kontrola kretanja poslije odredenog vremena.

Za razliku od mladeg maloljetnika, kada je u pitanju stariji maloljetnik za njega
zakon predvida posebne uvjete za primjenu odgojnih mjera. Prije svega, potrebno
je:

1. njegovo priznanje da je pocinio prekrsaj i izrazio Zaljenje zbog pocinjenog
prekrsaja
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2. dobrovoljno pristao na takve odgojne mjere.

Ukoliko stariji maloljetnik ne da dobrovoljni pristanak za primjenu odgojne
mjere, sud ¢e izre¢i drugu sankciju ili mjeru iz ¢lana 41. stav 2.

U slucaju da se ne ispune naprijed pomenuti uvjeti za primjenu odgojnih mjera,
maloljetniku se moze izreci se jedna od narednih sankcija:

1. novéana kazna;

2. uvjetna osuda;

3. ukor;

4. zaStitne mjere.

ili jedna od slijedecih mjera sui generis:
1. oduzimanje imovinske koristi;
2. obaveza naknade stete.

U slucaju da maloljetnik koji nije navrSio 14 godina pocini prekrsaj zbog
propustanja duznog nadzora roditelja, usvojitelja, odnosno staratelja, a naprijed
pomenuta lica su bila u moguénosti vrsiti takav nadzor, oni se mogu kazniti za
prekrsaj kao da su ga sami pocinili.

Moze se propisati zakonom i kaznjavanje za prekrsaj roditelja, usvojitelja,
odnosno staratelja maloljetnika koji ima od 14 do 18 godina koji je po¢inio
prekrsaj, ukoliko je pocinjeni prekrSaj posljedica propustanja nadzora nad
maloljetnikom, a naprijed pomenuta lica su bila u moguc¢nosti vrsiti takav nadzor.

Na S§to sud posebno stavlja akcenat, odnosno primat su interesi maloljetnika i
oste¢enog prilikom izbora odgojne mjere upravo zbog specifi¢nosti pomenute
kategorije pocinitelja. Sud stoga, izrazito vodi ra¢una da primjenjenim odgojnim
mjerama ne ugrozi redovito skolovanje maloljetnika ili njegov rad, te saraduje sa
roditeljima odnosno starateljima i organom starateljstva. U slucaju da se pokaze
da odredena odgojna mjera ne pruza ocekivane rezultate sud moze ukinuti ili
zamijeniti mjeru koju je odredio s tim da odgojne mjere shodno ¢lanu 44. stav 2.
mogu trajati najduze jednu godinu.
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Zakon o prekr$ajima Republike Srpske - analiza zakonskih odredbi i
prekrsajnih sankcija u postupku prema maloljetnicima

Zakonsku regulaciju prekrsajnog prava na nivou Republike Srpske ¢ini Zakon o
prekr$ajima Republike Srpske iz 2014. godine.

Odredbe pomenutog prekrSajnog zakona koje se primjenuju prema
maloljetnicima  su  sistematizirane u Glavi VI —Odredbe prema
maloljetnicima od ¢lana 73. do ¢lana 98. Naprijed pomenute odredbe, kao $to je
sluc¢aj i u Federaciji Bosne i Hercegovine, derogiraju odredbe opceg dijela
Zakona o prekrsajima Republike Srpske. Shodno tome, odredbe opceg dijela
Zakona o prekrsajima Republike Srpske primjenjuju se prema maloljetnim
pociniocima prekrSaja samo ukoliko nisu u protivrjeénosti sa odredbama iz
poglavlja koje se odnose na maloljetne pocinioce prekrsaja (Simovic et al, 2021,
str. 445).

Kada je u pitanju definisanje pojma prekrsaja u Zakonu o prekrsajima Republike
Srpske mozemo Vidjeti da je ono nesto drugacije od definicije u Federaciji Bosni
i Hercegovini. Shodno ¢lanu 1. Zakona o prekrsajima Republike Srpske prekrsaji
se definiraju kao ,, protivpravna djela koja predstavljaju krsenje javnog poretka
ili propisa o ekonomskom i finansijskom poslovanju utvrdena zakonom ili drugim
propisom, za koja su odredena obiljezja | za koja su propisane sankcije .

Sto se ti¢e zakonskih odredbi koje se odnose na pokretanje prekriajnog postupka
i obaveznog branioca one su identi¢ne u oba pomenuta zakona.

Takoder, zakonodavac u Republici Srpskoj, za razliku od zakonodavca u
Federaciji Bosni i Hercegovini, ne pravi distinkciju, odnosno podjelu
maloljetnika na mlade i starije maloljetnike. Samim tim u pomenutom Zakonu o
prekr$ajima Republike Srpske izostaje distinkcija u izricanju prekr$ajnih
sankcija.

Maloljetnom pociniocu prekrsaja koji je u vrijeme izvrSenja prekrsaja navrsio 14,
ali ne i 18 godina zivota shodno pomenutom zakonu mogu se izricati iskljucivo
vaspitne mjere i to:

1. vaspitne mjere upozorenja - sudski ukor ili

2. vaspitne mjere pojacanog nadzora - pojacan nadzor od strane roditelja,
usvojioca ili staraoca i pojacan nadzor nadleznog organa starateljstva.

U konkretnom slucaju je posebno naglasena uloga naleznih organa starateljstva
koji vode evidenciju o izreCenoj vaspitnoj mjeri.

Zakonodavac je ostavio mogucnost izricanja i zastitnih mjera prema
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maloljetnicima uz obavezno kumulativno ispunjenje dva uslova:

1. zastitne mjere se mogu izre¢i maloljetniku iskljucivo uz vaspitnu mjeru;

2. neophodno je da sud ocijeni u konkrethom slucaju da je izricanje zastitne
mjere maloljetniku zbog prirode prekrsaja neophodno.

Takoder, shodno Zakonu o prekrsajima Republike Srpske maloljetnom
pocCinitelju Koji je pocinio prekrS8aj moze Se izre¢i policijsko upozorenje za
prekrsaje za koje je propisana nov¢ana kazna do 300 KM, ako je to u skladu sa
licnim svojstvima, prilikama i sredinom u kojoj maloljetnik zivi, te okolnostima
I tezini u¢injenog prekrsaja.

Da bi se policijsko upozorenje moglo izre¢i potrebno je ispunjenje sljedecih
uslova:

1. da maloljetnik prizna prekrsaj,

2. da je priznanje dato slobodno i dobrovoljno,

3. da postoji dovoljno dokaza da je maloljetnik pocinio prekrsaj i

4. da prema maloljetniku nije ranije izricano policijsko upozorenje ili vaspitna
mjera izrecena U prekrsajnom postupku.

Njegova svrha shodno ¢lanu 75. ovog zakona jeste:

1) da se ne pokrece prekrsajni postupak prema maloljetniku i

2) da se primjenom mjere policijskog upozorenja utice na pravilan razvoj
maloljetnika i jacanje njegove licne odgovornosti da ubuduce ne bi cinio
prekrsaje.

Neka od osnovnih obiljezja koja su naglasena u krivicnom postupku, a
primjenuju se i u prekrSajnom postupku posebno su naglasena i u Zakonu o
prekrsajima Republike Srpske su: obavezna odbrana maloljetnika, nacelo
iskljucenja javnosti, duznost hitnog postupanja, te zabrana sudenja u odsustvu
maloljetnika.

Takoder, zakonodavac u Republici Srpskoj posebno naglasava primjenu nacela
oportuniteta - sud odlucuje u konkretnom slucaju da nec¢e pokrenuti prekrsajni
postupak prema maloljetniku, iako postoje dokazi da je pocinio prekrsaj ukoliko
smatra da ne bi bilo cjelishodno da se vodi postupak s obzirom na prirodu

.....

njegova li¢na svojstva.

Sto se ti¢e dejstva punoljetnosti maloljetnika ono uti¢e na postupak na sljede¢i
nacin:
1) ako maloljetni pocinilac prekrsaja prije ili u toku postupka postane punoljetan,
primjenjivace
se odredbe o maloljetnicima;

38



Zastita i sigurnost, godina 4., broj 1.

2) ako maloljetnik postane punoljetan poslije donosenja odluke kojom je izrecena
vaspitna
mjera, obustavlja se izvrsenje te mjere ako je navrsio 23 godine.

Zakon o prekrsajima Bréko distrikta - analiza zakonskih odredbi i
prekrsajnih sankcija u postupku prema maloljetnicima

Pravni okvir regulacije maloljetnickog prekrsajnog prava u Brcko distriktu ¢ini
Zakon o prekrsajima Brcko distrikta BiH. U Glavi 111 - Maloljetnici od ¢lana 25.
do ¢lana 29. regulirana je pomenuta materija. Ove odredbe kao i u prethodnim
zakonima derogiraju odredbe opceg dijela Zakona o prekrsajima Brcko distrikta
BiH, te se kao takve opce odredbe mogu primijenjivati samo ukoliko nisu u
protivrje¢nostima sa odredbama koje se primjenjuju na maloljetnike.

U Zakonu o prekrsajima Br¢ko distrikta BiH u ¢lanu 9. stav 2. je propisano
sljedece: ,, Ukoliko nije drugacije propisano odredbama ovog zakona, odredbe
Zakona o krivicnom postupku Brcko distrikta BiH (u daljnjem tekstu: Zakon o
krivicnom postupku) ¢e se shodno primjenjivati u prekrsajnom postupku: glava |
»Osnovna nacela«, glava IV odjeljak 2 »Spajanje i razdvajanje postupaka«;
glava V »lzuzece«,; glava VIl »Branilac«; glava VIII odjeljak 1 »Pretresanje
stana, prostorija i lica«, glava VIII odjeljak 2 » Privremeno oduzimanje predmeta
i imovine«, glava VIl odjeljak 4 »Ispitivanje osumnjicenog«, glava VIII odjeljak
5 «Saslusanje svjedoka«; glava VIII odjeljak 6 »Uvidaj | rekonstrukcija«; glava
VIII odjeljak 7 »Vjestacenje«; glava Xl »Podnesci i zapisnici«; glava Xll
»Rokovi«; glava XVI »Troskovi Krivicnog postupka«; glava XVII
»Imovinskopravni zahtjevi«,; glava XXI »Glavni pretres«, glava XXIII odjeljak 1
»Zalba na prvostepenu presudu«; glava XXVI »Postupak prema maloljetnicima«
i glava XXVIII »Postupak za primjenu mjera sigurnosti, za oduzimanje imovinske
koristi pribavljene krivicnim djelom i za opozivanje uslovne osude«. Pomenuta
zakonska odredba upucuje na primjenu odredbi Zakona o Krivicnom postupku
Brcko distrikta BiH koje se odnose na postupak prema maloljetnicima i u
prekr$ajnom postupku, osim ukoliko one nisu u koliziji sa ovim zakonom.

U ¢lanu 3. Zakona o prekrsajima Brcko distrikta data je definicija prekrsaja gdje
se prekrsaj definira kao “ krsenje javnog poretka ili pravila o ekonomskom i
finansijskom poslovanju za koje su zakonom ili drugim propisom odredena
obiljezja 1 propisane sankcije”. Odredbe koje se odnose na pokretanje i vodenje
preksajnog postupka su identi¢ne kao u prethodna dva zakona, te se o njima dalje
neée govoriti.

Isto kao i u Federaciji Bosni i Hercegovini i zakonska regulativa u Brcko distriktu
Bosne i Hercegovine predvida podjelu maloljetnika prema uzrastu na dvije
kategorije: mlade maloljetnike i starije maloljetnike shodno kojoj se i izri¢u
prekrsajne sankcije. Mladem maloljetniku odnosno maloljetniku, koji je u
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vrijeme izvrSenja prekr$aja navrSio 14, a nije navrsio 16 godina zivota mogu se
izre¢i samo odgojne mjere, dok prema starijem maloljetniku, odnosno
maloljetniku koji je u vrijeme izvrSenja prekr$aja navrsio 16, a nije navrsio 18
godina zivota mogu se izre¢i odgojne mjere, kao i bilo koja od sankcija ili mjera
odredenih u ¢lanu 21. st. 1.1 2. ta¢. 1) i 2) ovog zakona.

S obzirom na ¢injenicu da mladem maloljetniku moze izre¢i samo jedna vrste
sankcije, shodno zakonskoj regulativi govorimo o slijede¢im odgojnim mjerama:
1. nalaganje osobnog izvinjenja osteceniku,

2. nalaganje redovnog pohadanja skole;

3. rad za opce dobro na slobodi;

4. nalaganje prihvacanja odgovarajuéeg zaposlenja;

5. nalaganje maloljetniku da posjecuje odgojne, obrazovne, psiholoske 1 druge
vrste savjetovalista,

6. nalaganje maloljetniku da se suzdrzava od konzumiranja alkoholnih picéa i
opojnih droga;

7. zabrana druzenja s osobama koje imaju /os uticaj na maloljetnika;

8. policijska kontrola kretanja poslije odredenog vremena.

Kada je u pitanju stariji maloljetnik za njega zakon predvida posebne uvjete za
primjenu odgojnih mjera. Potrebno je sljedece:

1. priznanje maloljetnika da je pocinio prekrsaj i

2. izrazio zaljenje zbog pocinjenog prekrsaja, te da je dobrovoljno pristao na
takve odgojne mjere.

Ukoliko stariji maloljetnik ne da dobrovoljni pristanak za primjenu odgojne
mjere, sud ¢e izreci drugu sankciju ili mjeru iz ¢lana 41. st. 2. U slucaju da se ne
ispune naprijed pomenuti uvjeti za primjenu odgojnih mjera, maloljetniku se
moze izre¢i kao i u Federaciji Bosni i Hercegovini jedna od narednih sankcija:
1. novéana kazna;

2. uvjetna osuda;

3. ukor i

4. zastitne mjere.

ili jedna od slijedec¢ih mjera sui generis:
1. oduzimanje imovinske koristi;
2. obaveza naknade stete.

Sud i u ovom slu¢aju vodi ra¢una da se primjenjenim odgojnim mjerama ne
ugrozi redovno skolovanje maloljetnika ili njegov rad, te saraduje sa roditeljima,
odnosno starateljima i organom starateljstva. U slucaju da se pokaze da odredena
odgojna mjera ne pruza ocekivane rezultate sud je moze ukinuti ili izmijeniti s
tim da odgojne mjere shodno ¢lanu 29 stav 4. mogu trajati najduze jednu godinu.
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3. ZAKLJUCAK

U odnosu na maloljetni¢ko krivi¢no pravo, maloljetnicko prekr$ajno pravo jos
uvijek nije izdvojeno iz prekrSajnih zakona, ve¢ odredbe o maloljetnicima ¢ine
sastavni dio prekrsajnih zakona u nacionalnom zakonodavstvu.

PrekrSajne sankcije koje se primjenjuju u postupku prema maloljetnicima
predstavljaju poseban oblik reakcije druStvene zajednice na nedopusStena
ponasanja maloljetnika (Mitrovi¢, 2015, str. 157-168). PrekrSaji su kaznjiva
ponasanja iz razloga sto drustvena zajednica za njih predvida kaznu u zakonu ili
drugom pravnom propisu. Stoga se u prekrSajnopravnom sistemu primjenjuju sva
temeljna krivicnopravna nacela. PrekrSajnopravne sankcije u odnosu na
krivicnopravne sankcije su uglavnom relativno odredene, stoga je omoguéeno
sudsko odmjeravanje u skladu sa zakonskim okvirom. Navedeno se odnosi na
slobodu datu sudijama u postupku individualizacije kazne (Oset, 2005, str. 503-
540).

S obzirom na aktuelnu problematiku porasta maloljetnih prestupnika ulaganje u
provodenje mjera usmjerenih u suzbijanju maloljetnickog prestupnistva,
predstavlja jedini ispravan put ka razvoju drustva u cjelini. Osnovna svrha
maloljetni¢kog prekr$ajnog prava i prekrsajnog postupka prema maloljetnicima
jeste upravo da se kroz adekvatno pruzanje pomoci, zastite, nadzora i brige od
strane svih subjekata koji ucestvuju u postupku uti¢e na razvoj i jacanje licne
odgovornosti maloljetnika, putem koje ¢e se maloljetniku obezbijediti
usmjeravanje i pravilan razvoj njegove li¢nosti, a sve u svrhu ponovnog
ukljucivanja maloljetnika u drustvenu zajednicu.
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JUVENILE MISDEMEANOR LAW IN BOSNIA AND HERZEGOVINA
DEVELOPMENT OF MISDEMEANOR LAW AND ANALYSIS OF THE
LEGAL FRAMEWORK

Review scientific article

Ilda Culjevié, MA iur
Abstract

Juvenile delinquency is a social phenomenon characterized by socially
unacceptable behaviors of minors. In a narrower sense, it refers to unlawful
behaviors of minors that are criminalized as offenses under the criminal
legislation of a state, while in a broader sense, it includes not only criminal
offenses but also other forms of behavioral disorders, i.e., so-called risky
behaviors of minors (committing misdemeanors, violating moral norms, and
other socially unacceptable behaviors). Juvenile misdemeanor law contains
norms that establish the age threshold for juvenile misdemeanor liability, the
system of misdemeanor sanctions for juveniles, and other measures that can
be applied to juvenile offenders. This paper aims to present the development
of misdemeanor law and the current legal framework of juvenile
misdemeanor law in Bosnia and Herzegovina, which consists of regulations
enacted at the state level, the entities of the Federation of Bosnia and
Herzegovina and the Republic of Srpska, as well as the Brcko District of
Bosnia and Herzegovina.

Keywords: juvenile delinquents, prevention, misdemeanor, system of
misdemeanor sanctions, juvenile misdemeanor law
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1. DEELOPMENT OF JUVENILE MISDEMEANOR LAW IN
BOSNIA AND HERZEGOVINA

The first data on misdemeanors dates back to the period of Roman law
and is associated with interdicts issued by magistrates that had a castigatio
effect rather than a sanctioning character, issued with the aim of maintaining
public order and peace, preventing disturbances of possession and violence,
and against individual arbitrariness. The mentioned misdemeanor procedure
in this period was quick and with little formality (Mujaki¢, 2007, pp. 79-95).
In the Middle Ages, the right to punish belonged to the feudal lord. In free
cities, ordinances were issued for violations of which penalties were
prescribed, aimed at maintaining public order and peace and the overall
order. During this period, a new understanding of misdemeanors as delicts
implying non-compliance with the authorities' orders emerged.

With the advent of the absolutist state, the right to punish transferred to
police bodies, and criminal offenses were divided into: 1. the most severe
criminal offenses, 2. medium-severity criminal offenses, and 3. general
delicts (today's misdemeanors). In the absolutist state of late feudalism,
misdemeanors belonged to administrative delicts (Otajagic¢, 2004, p. 36).

Further development of misdemeanor law is characterized by the period
after the French Revolution when criminal law was codified, and
misdemeanors were included. The 1810 Code pénal divided punishable acts
into 1. crimes-crimes, 2. delicts-délits, and 3. misdemeanors-contraventions.
The German Penal Code of 1871 divided punishable acts into 1. crimes-
Verbrechen, 2. delicts-Vergehen, and 3. misdemeanors-Ubertretungen.

The Italian Penal Code of 1879 distinguished between criminal
offenses and misdemeanors, as did the Penal Code of 1913, which abandoned
the distinction based on the specific nature of the acts and introduced a
formal criterion of differentiation, dividing delicts into criminal offenses and
misdemeanors based on the prescribed penalty, i.e., a bipartite system.
Following the acceptance of the bipartite system in criminal law by many
countries, new efforts were made to separate misdemeanors from criminal
law as the subject of misdemeanor law, with administrative bodies
particularly addressing them in Germany and Austria (Markovié¢, 2011, pp.
174-178).

Regarding the development of misdemeanor law in the Kingdom of
Yugoslavia, it developed alongside criminal law. According to the 1929 Law

44



Zastita i sigurnost, year 4., number 1.

on the Temporary Extension of the Validity of Legal Provisions and
Punishment for Acts, the existing regulations—the regulations of the then-
general criminal laws, the Law on Misdemeanors, and all other legal
provisions on criminal offenses qualified as misdemeanors—remained in
force. Alongside the codification of the Criminal Code of the FNRJ in 1947
and 1951, the codification of misdemeanor law was carried out with the
adoption of the Basic Law on Misdemeanors and its amendments in 1951 and
1958. Significant changes in harmonizing Federal laws with the SFRJ
Constitution were made in 1965. The mentioned law regulated all
substantive, procedural, and enforcement issues of misdemeanor matters and
was applied throughout Yugoslavia. Following the New SFRJ Constitution,
misdemeanor matters were regulated by republics or provinces, while the
Federation enacted substantive legal provisions—the general part for
misdemeanors violating federal regulations, which federal and misdemeanor
bodies in the republics and provinces were required to apply when dealing
with misdemeanors prescribed by federal regulations. The Federation also
regulated the misdemeanor procedure when federal administrative bodies
were competent. Harmonization of the Basic Law on Misdemeanors with the
SFRJ Constitution was carried out by adopting the Law on Misdemeanors
Violating Federal Regulations and individual laws by the republics and
autonomous provinces. These laws did not specify particular misdemeanors
but were determined by special regulations governing numerous areas of
social relations (Markovié, 2011, pp. 174-178).

Classification of Offenses in Legal Theory

Offenses in the area of internal affairs;

In Offenses in the area of finance;

Offenses in the area of the economy;

Offenses in the area of communal affairs;

Offenses in the area of labor and labor relations;
Offenses in the area of science, education, and culture;
Offenses in the area of health protection;

Offenses in the area of social welfare;

Offenses in other areas.

CoNoOR~ LN E
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Common Characteristics of Offenses

Legal science has identified three common characteristics for all the
aforementioned offenses (Markovi¢, 2011, pp. 174-178):

1. The existence of a breach of public order;
2. Prescription by law or other regulations;
3. Provision of misdemeanor penalties and protective measures.

Regarding the further development of misdemeanor law in Bosnia and
Herzegovina, due to the specificity of the state structure, it is marked
primarily by the adoption of the Law on Misdemeanors at the level of the
entities: the Federation of Bosnia and Herzegovina and the Republic of
Srpska in 2006. At the level of Brcko District and Bosnia and Herzegovina,
the Laws on Misdemeanors were adopted in 2007. These laws regulated the
matter of misdemeanor proceedings against minors, with more extensive
regulation coming with amendments to the mentioned laws. The Law on
Misdemeanors of Bosnia and Herzegovina underwent amendments in 2012,
2014, 2015, and 2020, while the Law on Misdemeanors of Brcko District
underwent amendments in 2016 and 2022. With the adoption of the Law on
Misdemeanors of the Federation of Bosnia and Herzegovina in 2014, the
previous Law on Misdemeanors of the Federation of Bosnia and Herzegovina
("Official Gazette of the Federation of BiH," Nos. 31/06 and 37/10) ceased to
apply, and with the entry into force of the Law on Misdemeanors of the
Republic of Srpska in the same year, the previous Law on Misdemeanors of
the Republic of Srpska ("Official Gazette of the Republic of Srpska,” Nos.
34/06, 1/09, 29/10, and 109/11) ceased to apply after a thorough reform in
this area (Mitrovi¢, 2015, pp. 157-168).

2. ANALYSIS OF THE LEGAL FRAMEWORK FOR JUVENILE
MISDEMEANOR LAW IN BOSNIA AND HERZEGOVINA

The current legal framework for juvenile misdemeanor law in Bosnia
and Herzegovina consists of regulations adopted at the state level, the entity
levels of the Federation of Bosnia and Herzegovina and the Republic of
Srpska, as well as the Brcko District of Bosnia and Herzegovina.

At the state level, the relevant law is the Law on Misdemeanors of
Bosnia and Herzegovina from 2007. At the entity level, it is the Law on
Misdemeanors of the Federation of Bosnia and Herzegovina from 2014 and
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the Law on Misdemeanors of the Republic of Srpska also from 2014. At the
level of Bréko District, it is the Law on Misdemeanors of Brcko District
Bosnia and Herzegovina from 2007. The Law on Misdemeanors of Bosnia
and Herzegovina underwent amendments in 2012, 2014, 2015, and 2020,
while the Law on Misdemeanors of Brcko District underwent amendments in
2016 and 2022. With the adoption of the Law on Misdemeanors of the
Federation of Bosnia and Herzegovina from 2014, the previous Law on
Misdemeanors of the Federation of Bosnia and Herzegovina (“Official
Gazette of the Federation of BiH," Nos. 31/06 and 37/10) ceased to apply,
and with the entry into force of the Law on Misdemeanors of the Republic of
Srpska from the same year, the previous Law on Misdemeanors of the
Republic of Srpska ("Official Gazette of the Republic of Srpska,” Nos. 34/06,
1/09, 29/10, and 109/11) ceased to apply.

Law on Misdemeanors of Bosnia and Herzegovina Analysis of Legal
Provisions and Misdemeanor Sanctions in Proceedings Against
Minors

The Law on Misdemeanors of Boshia and Herzegovina from 2007, in
Article 16, paragraph 2, prescribes the following: "Unless otherwise provided
by the provisions of this Law, the following provisions of the Criminal
Procedure Code of Bosnia and Herzegovina ("Official Gazette of BiH," Nos.
3/03, 32/03, 36/03, 26/04, 63/04, 13/05, 48/05, 46/06, and 76/06 - hereinafter:
the Criminal Procedure Code) shall apply mutatis mutandis in misdemeanor
proceedings: 'Basic Principles’; 'Court Jurisdiction’; 'Disqualification’;
'‘Defense Attorney'; 'Search of Homes and Other Premises and Persons';
‘Temporary Seizure of Items and Property'; 'Examination of the Suspect’;
'Hearing of Witnesses'; ‘Investigation and Reconstruction’; 'Expert
Evaluation’; 'Submissions and Records'; 'Deadlines’; 'Costs of Criminal
Proceedings'’; 'Property Claims'; 'Main Trial’; ‘Appeal Against First-Instance
Verdict'; 'Retrial; 'Proceedings Against Minors'; and 'Proceedings for the
Application of Security Measures, Confiscation of Property Acquired by
Criminal Offense, and Revocation of Suspended Sentence'.” This legal
provision, in brief, refers to the application of the provisions of the Criminal
Procedure Code of Bosnia and Herzegovina concerning proceedings against
minors, even in misdemeanor proceedings, unless they conflict with this law.

Furthermore, the aforementioned law in Chapter IV — Misdemeanor
Order, Article 27, paragraph 5, mentions the category of minors again and
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emphasizes that a misdemeanor order cannot be issued against a minor.

However, the relevant provisions for this case are the provisions of
Article 8, paragraph 2, of the Law on Misdemeanors of BiH, which stipulate
that all general substantive legal issues of misdemeanor legislation not
prescribed by Chapter Il of this law shall apply the misdemeanor law in force
in the Federation of Bosnia and Herzegovina, the Republic of Srpska, and
Brcko District Bosnia and Herzegovina, as the applicable law of the court
conducting the proceedings.

Considering the above, the following section will analyze the
proceedings against minors through the special provisions on minors
contained in the mentioned misdemeanor laws at the entity levels of the
Federation of Bosnia and Herzegovina and the Republic of Srpska, as well as
at the level of Br¢ko District Bosnia and Herzegovina.

Law on Misdemeanors of the Federation of Bosnia and
HerzegovinaAnalysis of Legal Provisions and Misdemeanor
Sanctions in Proceedings Against Juveniles

Regarding the legal regulation of misdemeanor law at the level of the
Federation of Bosnia and Herzegovina, it pertains to the aforementioned Law
on Misdemeanors of the Federation of Bosnia and Herzegovina from 2014. In
Chapter 111, titled "Juveniles,” from Articles 40 to 49, the law regulates the
misdemeanor procedure applied to juveniles.

It is essential to highlight that, according to Article 40, paragraph 1, of
the Law on Misdemeanors of the Federation of Bosnia, the provisions of
Articles 1, 2, 3, 4, 5, 12, 15, 16, 18, and 21 of this law apply to juvenile
misdemeanor offenders unless otherwise specified in Articles 41 to 44 of this
law.

More precisely, the provisions of Chapter Il - Juveniles derogate the
general provisions of the Law on Misdemeanors of the Federation of Bosnia
and Herzegovina.

In the Law on Misdemeanors of the Federation of Bosnia and
Herzegovina, Article 18, paragraph 2, stipulates the following: “Unless
otherwise provided by the provisions of this law, the following provisions of
the Criminal Procedure Law of the Federation of Bosnia and Herzegovina
("Official Gazette of the Federation BiH", nos. 35/03, 37/03, 56/03, 78/04,
28/05, 55/06, 27/07, 53/07, 9/09, and 12/10 - hereinafter: the Criminal
Procedure Law) shall apply mutatis mutandis in misdemeanor proceedings:
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Chapter 1 titled "Basic Principles”; Chapter Il titled "Legal Assistance and
Official Cooperation™; Chapter 1V, Section 2 titled "Local Jurisdiction™ and
Section 3 titled "Joinder and Severance of Proceedings™; Chapter V titled
"Disqualification”; Chapter VII titled "Defense Counsel"; Chapter VIII,
Section 1 titled "Search of Dwellings, Premises, and Persons"; Chapter VIII,
Section 2 titled "Temporary Seizure of Items and Property"”; Chapter VIII,
Section 4 titled "Interrogation of the Suspect"”; Chapter VIII, Section 5 titled
"Examination of Witnesses"; Chapter VIII, Section 6 titled "Investigation and
Reconstruction”; Chapter VIII, Section 7 titled "Expert Examination™;
Chapter XI titled "Submissions and Records"; Chapter XII titled "Deadlines";
Chapter XVI titled "Costs of Criminal Proceedings”; Chapter XVII titled
"Claims for Restitution”; Chapter XXI titled "Main Trial"; Chapter XXIII,
Section 1 titled "Appeal against the First Instance Judgment"; Chapter XXIV
titled "Extraordinary Legal Remedies"-"Reopening of Proceedings"; Chapter
XXVII titled "Proceedings against Juveniles"; Chapter XXVIII titled
"Proceedings for Criminal Offenses against Legal Entities”; and Chapter
XXIX titled "Proceedings for the Application of Security Measures, for the
Seizure of Property Gained through Criminal Offense, and for the Revocation
of Conditional Sentences". The mentioned legal provision points to the
application of the provisions of the Criminal Procedure Law of the Federation
of Bosnia and Herzegovina relating to juvenile proceedings in misdemeanor
procedures unless they conflict with this law.

In Article 1 of the Law on Misdemeanors of the Federation of Bosnia
and Herzegovina, the definition of the term misdemeanor is given as: “a
violation of regulations, public order, or other social values that are not
protected by criminal laws and other laws prescribing criminal offenses, as
well as the violation of other regulations determining the characteristics of
misdemeanors and prescribing sanctions.”

Regarding the initiation and conduct of misdemeanor proceedings, it is
important to emphasize that misdemeanor proceedings cannot be initiated or
conducted against a juvenile who was not 14 years old at the time of
committing the misdemeanor. Misdemeanor proceedings against juveniles
are exclusively initiated through a request for the initiation of misdemeanor
proceedings. Due to the sensitivity of the category of juveniles as offenders,
the legislator strictly mandates that a juvenile must have a defense counsel
during the misdemeanor proceedings.
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Regarding the legal regulations in the Federation of Bosnia and
Herzegovina, they provide for the division of juveniles by age into two
categories: younger juveniles and older juveniles. In accordance with the
mentioned division, misdemeanor sanctions are imposed. A younger juvenile,
that is, a juvenile who was 14 but not yet 16 years old at the time of
committing the misdemeanor, can only be subjected to educational measures.
In contrast, an older juvenile, that is, a juvenile who was 16 but not yet 18
years old at the time of committing the misdemeanor, can be subjected to
educational measures, as well as any of the sanctions or measures prescribed
in Article 21, paragraphs 1 and 2, items 1) and 2) of this law. Given that only
one type of sanction can be imposed on a younger juvenile, the legal
regulations prescribe the following educational measures:

Personal apology to the injured party;

Regular school attendance;

Community service;

Acceptance of appropriate employment;

Attendance at educational, psychological, and other types of counseling;
Abstention from consuming alcoholic beverages and drugs;

Prohibition of associating with persons who have a bad influence on the
juvenile;

8. Police monitoring of movements after a certain time.

NoookrwnPE

Unlike younger juveniles, regarding older juveniles, the law provides
specific conditions for the application of educational measures. Firstly, it is
necessary:

1. for them to admit to committing the offense and express regret for
their actions, and
2. to voluntarily agree to such educational measures.

If an older juvenile does not give voluntary consent to the educational

measures, the court will impose another sanction or measure under Article
41, paragraph 2.

50



Zastita i sigurnost, year 4., number 1.

In cases where the aforementioned conditions for the application of
educational measures are not met, one of the following sanctions may be
imposed on the juvenile:

monetary fine;
conditional sentence;
reprimand;
protective measures.

PonE

or one of the following sui generis measures:

1. confiscation of profits;
2. obligation to compensate for damages.

In the event that a juvenile who has not yet turned 14 commits an
offense due to the negligence of their parents, adoptive parents, or guardians,
and these mentioned individuals were capable of exercising such supervision,
they may be punished for the offense as if they had committed it themselves.

Legislation may also prescribe penalties for the offense of parents,
adoptive parents, or guardians of a juvenile aged 14 to 18 who commits an
offense, if the offense is a result of neglecting supervision over the juvenile,
and these mentioned individuals were capable of exercising such supervision.

The court particularly emphasizes and prioritizes the interests of the
juvenile and the victim when selecting educational measures, precisely due to
the specificity of this category of offenders. Therefore, the court takes great
care to ensure that the educational measures applied do not jeopardize the
juvenile's regular schooling or employment, and collaborates with parents or
guardians and the guardianship authority. If it is found that a specific
educational measure does not yield the expected results, the court may revoke
or replace the measure imposed, with educational measures according to
Article 44, paragraph 2, lasting a maximum of one year.
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Law on Misdemeanors of Republika Srpska - Analysis of Legal
Provisions and Misdemeanor Sanctions in Proceedings Against
Juveniles

The legal regulation of misdemeanor law at the level of Republika Srpska
is governed by the Law on Misdemeanors of Republika Srpska from 2014.
The provisions of this misdemeanor law applicable to juveniles are
systematized in Chapter VI — Provisions Regarding Juveniles, from Article 73
to Article 98.

The aforementioned provisions, as in the Federation of Bosnia and
Herzegovina, derogate from the provisions of the general part of the Law on
Misdemeanors of Republika Srpska. Accordingly, the provisions of the general
part of the Law on Misdemeanors of Republika Srpska apply to juvenile
offenders only if they do not conflict with the provisions of the chapters
concerning juvenile offenders (Simovic et al, 2021, p. 445).

Regarding the definition of the concept of misdemeanor in the Law on
Misdemeanors of Republika Srpska, it can be seen that it differs somewhat from
the definition in the Federation of Bosnia and Herzegovina. According to
Article 1 of the Law on Misdemeanors of Republika Srpska, misdemeanors are
defined as "unlawful acts that constitute a violation of public order or
regulations on economic and financial operations established by law or other
regulations, characterized by specific elements and for which sanctions are
prescribed.” As for the legal provisions regarding the initiation of misdemeanor
proceedings and the mandatory defense counsel, they are identical in both
aforementioned laws. Unlike in the Federation of Bosnia and Herzegovina, the
legislator in Republika Srpska does not make a distinction or division of
juveniles into younger and older juveniles. Consequently, the mentioned Law
on Misdemeanors of Republika Srpska lacks a distinction in the imposition of
misdemeanor sanctions.

A juvenile offender who was between 14 and 18 years old at the time of
committing the offense under the mentioned law can only be subjected to
educational measures:

1. warning educational measures - judicial reprimand or

2. enhanced supervision educational measures - increased supervision by
parents, adoptive parents, or guardians and increased supervision by the
competent guardianship authority.

In this specific case, particular emphasis is placed on the role of the
competent guardianship authorities who keep records of imposed educational
measures. Unlike the legislator in the Federation of Bosnia and Herzegovina,
the legislator in Republika Srpska allows for the imposition of protective
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measures against juveniles, with the mandatory cumulative fulfillment of two
conditions:

1. protective measures can be imposed on the juvenile only along with an
educational measure;

2. it is necessary for the court to assess in the specific case that imposing
protective measures on the juvenile is essential due to the nature of the
offense.

Also, according to the Law on Misdemeanors of Republika Srpska, a

juvenile offender who commits a misdemeanor may receive a police warning
for misdemeanors punishable by a fine of up to 300 KM, if it is in line with
the personal characteristics, circumstances, and environment in which the
juvenile lives, as well as the circumstances and seriousness of the offense.
For a police warning to be issued, the following conditions must be
met:
1. The juvenile admits to the offense,
The admission is freely and voluntarily given,
3. There is sufficient evidence that the juvenile committed the offense,
and
4. The juvenile has not previously received a police warning or
educational measure imposed in a misdemeanor procedure.

no

Its purpose according to Article 75 of this law is:

1. to avoid initiating misdemeanor proceedings against the juvenile,
and

2. through the application of the police warning measure, to influence
the proper development of the juvenile and strengthen their
personal responsibility to avoid future offenses.

Some of the basic characteristics emphasized in criminal proceedings,
also applicable in misdemeanor proceedings, particularly highlighted in the
Law on Misdemeanors of Republika Srpska, include mandatory defense for
juveniles, the principle of excluding the public, the duty of urgent action, and
the prohibition of trials in absentia of juveniles.

Additionally, the legislator in Republika Srpska emphasizes the
application of the principle of opportunity—the court decides not to initiate
misdemeanor proceedings against a juvenile, even if there is evidence that
they committed the offense, if it deems it inappropriate to proceed
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considering the nature of the offense, the circumstances under which it was
committed, the juvenile's previous life, and their personal characteristics.

Regarding the attainment of majority by the juvenile, it affects the
procedure as follows:

If a juvenile offender becomes an adult before or during the procedure,
the provisions concerning juveniles shall apply.

If the juvenile reaches adulthood after a decision imposing an
educational measure has been made, the execution of that measure shall be
suspended if they have reached 23 years of age.

Law on Misdemeanors of Brcko District - Analysis of Legal
Provisions and Misdemeanor Sanctions in Proceedings Against
Juveniles

The legal framework regulating juvenile misdemeanor law in the Brcko
District comprises the Law on Misdemeanors of the Br¢ko District of Bosnia
and Herzegovina. Chapter Il - Juveniles, from Article 25 to Article 29,
governs this matter. These provisions, like in previous laws, derogate from
the provisions of the general part of the Law on Misdemeanors of the Brcko
District of Bosnia and Herzegovina, and as such, general provisions can only
be applied if they do not conflict with provisions applicable to juveniles.

In Article 9, paragraph 2 of the Law on Misdemeanors of the Brcko
District of Bosnia and Herzegovina, it is stipulated: "Unless otherwise
provided by this Law, the provisions of the Criminal Procedure Code of the
Brcko District of Bosnia and Herzegovina (hereinafter: Criminal Procedure
Code) shall apply mutatis mutandis in misdemeanor proceedings: Chapter |
»Basic Principles«; Chapter IV Section 2 »Consolidation and Separation of
Proceedings«; Chapter V »Disqualification«; Chapter VII »Defense
Counsel«; Chapter VIII Section 1 »Search of Premises, Rooms and Persons«;
Chapter VIII Section 2 »Temporary Confiscation of Objects and Property«;
Chapter VIII Section 4 »Examination of Suspect«; Chapter VIII Section 5
"Witness Hearing"; Chapter VIII Section 6 "Inspection and Reconstruction”;
Chapter VIII Section 7 "Expert Examination"; Chapter XI »Submissions and
Records«; Chapter XII "Deadlines"; Chapter XVI "Costs of Criminal
Procedure”; Chapter XVII "Property Rights Claims"; Chapter XXI "Main
Hearing™; Chapter XXIII Section 1 "Appeal against First Instance Judgment";
Chapter XXVI "Proceedings against Juveniles" and Chapter XXVIII
"Procedure for the Application of Security Measures, for Confiscation of
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Profits Obtained by Criminal Offense and for Revocation of Conditional
Sentence"”. This legal provision refers to the application of provisions of the
Criminal Procedure Code of the Brcko District of Bosnia and Herzegovina
concerning proceedings against juveniles also in misdemeanor proceedings,
unless they are in conflict with this law.

Article 3 of the Law on Misdemeanors of the Brcko District of Bosnia
and Herzegovina provides a definition of misdemeanor where a misdemeanor
is defined as "a breach of public order or rules on economic and financial
operations for which characteristics are determined by law or other
regulations and sanctions are prescribed". Provisions regarding the initiation
and conduct of misdemeanor proceedings are identical to those in the
previous two laws, and will not be further discussed.

Similarly to the Federation of Bosnia and Herzegovina, the legislative
regulation in the Brcko District of Bosnia and Herzegovina provides for the
division of juveniles by age into two categories: younger juveniles and older
juveniles, according to which misdemeanor sanctions are imposed. Only
educational measures can be imposed on younger juveniles or juveniles who,
at the time of committing the offense, were aged between 14 and under 16
years old, while educational measures, as well as any sanctions or measures
specified in Article 21, paragraphs 1 and 2, points 1) and 2) of this law, can
be imposed on older juveniles or juveniles who, at the time of committing the
offense, were aged between 16 and under 18 years old.

Given that only one type of sanction can be imposed on younger
juveniles, according to legal regulations, we are talking about the following
educational measures:

1. Imposition of a personal apology to the victim;

Imposition of regular school attendance;

Community service;

Imposition of suitable employment acceptance;

Requirement for the juvenile to attend counseling, educational,

psychological, and other types of counseling services;

6. Requirement for the juvenile to abstain from consuming alcoholic
beverages and narcotics;

7. Prohibition on associating with persons who have a negative
influence on the juvenile;

8. Police control of movements after a specified time.

o s W
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When it comes to older juveniles, the law provides specific conditions
for the application of educational measures. The following is required:

1. The juvenile admits to committing the offense and

2. Expresses regret for the offense committed, and has voluntarily

agreed to such educational measures.

If an older juvenile does not give voluntary consent for the application
of educational measures, the court will impose another sanction or measure
under Article 41, paragraph 2. If the aforementioned conditions for the
application of educational measures are not met, the following sanctions may
be imposed on the juvenile, similar to those in the Federation of Bosnia and
Herzegovina:

1. Fine;

2. Suspended sentence;
3. Reprimand; and

4. Protective measures.

or one of the following sui generis measures:

1. Confiscation of profits obtained,;
2. Obligation to compensate for damages.

In this case, the court also ensures that the application of educational
measures does not jeopardize the juvenile's regular schooling or employment,
and collaborates with parents, guardians, and the guardianship authority. If it
appears that a specific educational measure does not yield the expected
results, the court may revoke or modify it, with educational measures,
according to Article 29, paragraph 4, lasting no longer than one year.

3. CONCLUSION

In relation to juvenile criminal law, juvenile misdemeanor law has not
yet been separated from misdemeanor laws but constitutes an integral part of
national legislation.

Misdemeanor sanctions applied in proceedings against juveniles
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represent a special form of societal response to juveniles' misconducts
(Mitrovi¢, 2015, pp. 157-168). Misdemeanors are punishable behaviors
because society prescribes penalties for them in laws or other legal
regulations. Therefore, all fundamental criminal law principles are applied in
misdemeanor law systems. Misdemeanor sanctions, compared to criminal
law sanctions, are generally relatively defined, allowing judicial discretion
within the legal framework. This relates to the freedom granted to judges in
the process of sentencing individualization (Oset, 2005, pp. 503-540).

Considering the current issue of rising juvenile offenders, investing in
measures aimed at combating juvenile delinquency represents the only
correct path towards the overall development of society. The fundamental
purpose of juvenile misdemeanor law and proceedings against juveniles is
precisely to influence the development and strengthen the personal
responsibility of juveniles through adequate assistance, protection,
supervision, and care from all parties involved in the process. This aims to
provide guidance and proper development of the juvenile's personality,
ultimately facilitating their reintegration into society.
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Sazetak

Hrvatska je u procesu tranzicije pocetkom devedesetih godina proslog
stoljeca zateceni ustroj i funkcioniranje lokalne samouprave sa 101 opcéinom i
11 zajednica opcina, transformirala, u opc¢ine i gradove kao jedinice lokalne
samouprave, te Zupanije kao jedinice podrucne (regionalne) samouprave. Grad
Zagreb pored statusa glavnog grada stekao je i status Zupanije. Desetak godina
kasnije normirani su u sustavu lokalne samouprave veliki gradovi. Broj
Zupanija od konstituiranja do danas nije se mijenjao, dok se znacajno povecao
broj gradova i nesto manje opcina. Organiziranje lokalne samouprave ima za
cilj kroz pruzanje usluga zadovoljiti javne interese gradana i poslovnih
organizacija na odredenom podrucju. Usporedo s porastom broja jedinica
samouprave rastao je i broj zaposlenih, medutim, u preko vise od 50% opcina
gradani nisu u mogucnosti konzumirati niti jednu javnu uslugu. Upravijanje
ljudskim potencijalima u neskladu je s cinjenicom da se administriranje u
procesima usluznosti unaprjeduje implementacijom digitalnih alata i utjece na
smanjenje neposrednih izvrsitelja u pojedinim usluznim procesima.
Kontinuirano povecéanje broja zaposlenih potaknulo nas je na istrazivanje
djelotvornosti informatizacije i digitalizacije u svakodnevnom poslu jedinica
lokalne samouprave. Anketni upitnik upucen je svim opcéinama i gardovima, a
ispunjenu anketu povratno je dostavilo nesto manje od 20%. Prikupljeni podaci
statisticki su obradeni putem programa ,,JASP“, te su opisani deskriptivnom
metodom. U svrhu zakljucivanja je koristena metoda sinteze kako bi se zakljucci
s analizom povezali u jednu cjelinu.

Kljucne rijeci:, samouprava, lokalna, regionalna, opcine, gradovi,
digitalizacija.

* Podatkovni centar Kriz d.0.0, Savjetnik uprave,. Email: kruno.colak@gmail.hr
* Podatkovni centar Kriz d.o.o., Savjetnik za racunovodstvo i financije, maja.hajduk@pck.hr
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1. UvOD

Pocetkom 1992. godine, nakon medunarodnog priznanja, hrvatsko drzavno
vodstvo opredijeljeno je za izgradnju institucija drzave prema standardima
razvijenih demokratskih drzava. U procesu tranzicije, koji je znacajno usporen
Domovinskim ratom, pored konstituiranja vlasti na nacionalnoj razini, pristupilo
se oblikovanju vlasti na regionalnoj 1 lokalnoj razini. ZateCeni model lokalne
samouprave (101 opcina, 11 zajednica opcina) bivSe drzave, uz anticipiranje
osobitosti lokalne samouprave i tradicije samouprave na hrvatskim podrucjima,
bili su podloga za ustavno i zakonsko reguliranje vlasti na regionalnoj i lokalnoj
razini. ,,Zakonom o podruc¢noj (regionalnoj) i lokalnoj samoupravi‘‘ kao subjekti
u sustavu samouprave definirane su op¢ine, gradovi i Zupanije, te Grad Zagreb
kao glavni grad hrvatske drzave sa statusom Zupanije. Naknado su (2005.g.),
izmjenama zakona, u sustavu lokalne samouprave uvedeni veliki gradovi.
Obuhvat i broj jedinica lokalne samouprave definiran je ,,Zakonom o podru¢jima
Zupanija, gradova i opéina“, kojim se u kontinuitetu, putem izmjena zakona,
povecavao broj jedinica lokalne samouprave, dok se broj jedinica podru¢ne
(regionalne) samouprave nije mijenjao, te danas u Hrvatskoj imamo 576 jedinica
samouprave, odnosno 20 Zupanija, Grad Zagreb, 127 gradova 1 428 op¢ina.
Misija jedinica lokalne samouprave je skrbiti o javnim interesima gradana i
poslovnih organizacija na odredenom podru¢ju. Medutim, broj se stanovnika u
Hrvatskoj, od popisa iz 1991. godine zaklju¢no sa popisom iz 2021. godine,
smanjio za gotovo milion stanovnika. Stoga je opravdano postaviti pitanje
primjerenog broja jedinica lokalne samouprave, poglavito ako znamo, temeljem
provedenih istrazivanja®, da vise od 60% opéina ne isporu¢uju niti jednu uslugu
od javnog interesa. Brojnost jedinica lokalne samouprave permanentno je
izlozena kritici akademske ali 1 Sire javnosti, poglavito medija, te se u svim
javnim komunikacija naglaSava potreba za temeljitom reformom koja bi
producirala manji broj jedinica lokalne samouprave. Vlada je kroz ,,Nacionalni
plan oporavka i otpornosti za razdoblje od 2021. do 2026. godine inicirala, uz
znaajnu financijsku stimulaciju, smanjenja op¢ina na bazi dobrovoljnog
spajanja (okrupnjavanja). Intencija je izgradnja lokalne samouprave koja pruza
jedinstvene javne usluge svim hrvatskim gradanima i poslovnim subjektima bez
obzira na lokaciju. Polaze¢i od pretpostavke da je sustav lokalne samouprave
neracionalan s aspekta cost-benefit analize, intencija rada je, uz ogranicenja,
istraziti zastupljenost i uporabu digitalnih alata u procesima rada jedinica lokalne
samouprave. Naime, digitalizacija, sveprisutna u poslovnim procesima realnog
sektora, koriStenjem razli¢itih tehnologija povecava unutarnju snagu i pridonosi
racionalizaciji ukupnih potencijala organizacije. Digitalni procesi direktno
trebaju utjecati na kvantitativno smanjenje ljudskih potencijala u lokalnoj

https://www.eizg.hr/kvaliteta-zivota-u-zupanijama-gradovima-i-opcinama/6357. (6.12.2023.)
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samoupravi uz istodobno kvalitativno povecanje usluznosti.

2. LOKALNA SAMOUPRAVA U HRVATSKOJ

Lokalna je samouprava, zajedno sa podru¢nom (regionalnom), dio Sire
funkcionalne cjeline, koja se u javnom diskursu komunicira kao javni sektor.
Javni sektor prema kriteriju Medunarodnog monetarnog fonda? &ine: (1) opéa
drzava (srediSnja, regionalna i lokalna) i (2) javna poduzeca (financijska i
nefinancijska). ,,Zadaca je javnog sektora da zajedno s privatnim sektorom
unaprjeduje drustvo, stvara predispozicije drustvenog rasta i razvoja, utjece na
pozitivno odredenje nacionalnih ekonomija i rada poslovnih subjekata u svrhu
stvaranja novih vrijednosti. Takoder, kao javni servis, javni sektor osigurava
pravovremeno, kvalitetno i1 sadrzajno ostvarenje interesa gradana®. (Miljenovic,
D., 2020.) Javni sektor, a poglavito op¢a drzava, primarno je u funkciji
zadovoljavanja javnih interesa gradana, direktno ili indirektno putem ustanova i
javnih poduzeca. Javni interes se definira kao ,,0p¢i interes jednog drustva, pa
prema tome i interes doti¢ne drzave i pravnog poretka, koji bi trebao biti iznad
pojedinacnih, osobnih ili uZih interesa®. (Peri¢, B., 1994.) Veli¢inu javnog
sektora u svakoj drzavi determiniraju faktori koji imaju merkantilna 1
nemerkantilna obiljeZja. Tako se za broj 1 strukturu stanovniStva, poglavito
starost nacije, moZe re¢i da predstavlja nemerkantilni faktor, dok je BDP
odnosno gospodarska potentnost merkantilni ¢imbenik. Pojavom drZave na
odredenom prostoru nastaje potreba za organiziranjem javnog sektora.
Nemoguce je definirati optimalnu veli¢inu javnog sektora koja bi predstavljala
standard za sve drzave, jer svaka drzava, prosudujuci ekonomsku snagu, odreduje
veli¢inu javnog sektora koji isporukom proizvoda i usluga mora maksimizirati
zadovoljavanje javnih interesa gradana. Ekonomic¢nost je u podlozi poslovanja
svakog poslovnog subjekta, medutim, klju¢ni faktor za prosudbu javnog sektora
je doprinos u zadovoljavanju javnih interesa gradana a ne cijena usluga i
proizvoda koje isporucuje. U demokratskim drustvima uobicajeno se govori o
nuznosti koegzistencije pravne 1 socijalne drzave. Dok je pojam pravne drzave
jednostavan, ispoljava se u vladavini prava i jednakosti pred zakonom, pojam
socijalne drzave je kompleksniji. Socijalna drzava razumijeva izgradnju
institucija koje Stitite i promicu ekonomske i1 socijalne dobrobiti gradana.
Socijalna drzava temelji se na nacelima jednakih mogucnosti, pravedne
raspodjele bogatstva i javne odgovornosti za one Kkoji ne mogu iskoristiti
minimalne uvjete za dobar Zivot>. Hrvatska je Ustavom definirana kao socijalna

2https://arhivanalitika.hr/blog/b2b-ekonomika-javnog-sektora-2-obuhvat-i-velicina-javnog-
sektora-u-hrvatskoj/. (4.12.2023.)

3https://www-britannica-com.translate.goog/topic/welfare-state. (4.12.2023.)
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drzava®, odnosno hrvatska drzavna vlast jaméi hrvatskim gradanima socijalna
prava i zadovoljavanje egzistencijalnih potreba. Pravna i socijalna drzava
kumulativno predstavljaju modernu demokratsku drzavu, koja na dispoziciji
raspolaze sa drzavnim aparatom (administracijom) kao alatom za postignuca
pravne i socijalne drzave.

Hrvatska ima bogatu povijest unutarnjeg teritorijalnog organiziranja, te se
pouzdano temeljem pisanih izvora, moze govoriti o tradiciji staroj preko tisucu
godina. Zupanije kao temeljni subjekt regionalne uprave i samouprave pojavljuju
se u X. stoljecu i egzistiraju, izuzev za vrijeme Prve i druge Jugoslavije, sve do
danas.

2.1. Definiranje lokalne samouprave
Istaknuli smo uvodno da je hrvatska lokalna samouprava pocetkom devedesetih
godina proslog stolje¢a, u procesu tranzicije, organizirana na transformaciji
zateCene samouprave temeljenoj na op¢inama i zajednicama opc¢ina. Uvazavajuci
standarde demokratskih drzava u svezi s organiziranjem lokalne samouprave,
kao i bogatu tradiciju, u hrvatskom su Ustavu kao jedinice lokalne samouprave
definirane op¢ine i gradovi, dok su Zupanije definirane kao jedinice podrucne
(regionalne) samouprave® Hrvatski je Sabor krajem 1992. godine donio dva
zakona koji ureduju podrucje lokalne i podru¢ne samouprave: (1) ,,Zakon o
lokalnoj i podru¢noj (regionalno) samoupravi®, i (2) ,,Zakon 0 podru¢jima Zupanija,
gradova i opéina u Republici Hrvatskoj“. Gradovi su, zajedno sa prigradskim
naseljima, urbana naseljena mjesta koji imaju znacajan gospodarski i drustveni
potencijal za gradsku zajednicu odnosno zajednicu koja gravitira gradu.
»Gradovi su u nacelu mnogoljudnija, razvijenija 1 kompaktnija naselja nego
ruralne op¢ine 1 mogu obavljati puno S§iri krug poslova, odnosno mogu obavljati
niz poslova koji su za grad specifi¢ni 1 bez kojih grad ne moZze dobro ili ne moze
uopce funkcionirati“. (Anti¢, T., 2002.) Normativno je status grada determiniran
s Cetiri ¢imbenika; (a) grad je jedinica lokalne samouprave koja je sjediste
zupanije; (b) teritorijalna jedinica status grada stjece zbog opsega aktivnosti na
podrucju samouprave; (¢) status grada uvjetovan je brojem stanovnika; (d) status
grada mogu dobiti i mjesta mimo cenzusa broja stanovnika iz povijesnih,
gospodarskih i geoprometnih razloga. “Grad je jedinica lokalne samouprave u
kojoj je sjediste Zupanije te svako mjesto koje ima vise od 10.000 stanovnika, a
predstavlja urbanu, povijesnu, prirodnu, gospodarsku i drustvenu cjelinu. U sastav
grada kao jedinice lokalne samouprave mogu biti ukljucena i prigradska naselja koja s
gradskim naseljem ¢ine gospodarsku i drustvenu cjelinu te su s njim povezana dnevnim
migracijskim kretanjima i svakodnevnim potrebama stanovnistva od lokalnog znacaja.
Iznimno, gdje za to postoje potrebni razlozi (povijesni, gospodarski, geoprometni),

4 Ustav Republike Hrvatske*. Clanak 1. stavak 1. https://www.zakon.hr/z/94/Ustav-Republike-
Hrvatske. (4.12.2023.)
SIsto. Clanak 129. https://www.zakon.hr/z/94/Ustav-Republike-Hrvatske. (4.12.2023.)
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gradom se moze utvrditi i mjesto koje ne zadovoljava prethodno definirane
uvjete”®. Dvije su osobitosti kod definiranja gradova. Prva osobitost je odstupanje
od populacijskog cenzusa (10 000 stanovnika) kod definiranja gradova. S
obzirom na zadnji popis stanovnistva’ iz 2021. godine mozemo konstatirati, da
se nacelno radi o pravilu a ne iznimci. Naime, 68 (54%) gradova ima manje od
10 000 stanovnika, te u odnosu na ukupan broj gradova (127) proizlazi da je vise
nego svaki drug grad ispod populacijskog cenzusa. Nadalje, druga osobitost
odnosi se na definiranje Velikih gradova u sustavu lokalne samouprave uvedena
novelom Zakona® iz 2005. godine. ,Veliki gradovi su jedinice lokalne
samouprave koje su ujedno gospodarska, financijska, kulturna, zdravstvena,
prometna 1 znanstvena srediSta razvitka Sireg okruzenja i koji imaju vise od
35.000 stanovnika®“. Intencija prilikom definiranja velikih gradova nalazi se u
djelokrugu rada koji je istovjetan gradovima sjediSta zupanija, a podloga je u
hrvatskom Ustavu: ,,Ve¢im gradovima u Republici Hrvatskoj zakonom se mogu
dati ovlasti Zzupanije*®. Samo 16 gradova u Hrvatskoj, prema zadnjem popisu
stanovnistva, ima preko 35 000 stanovnika. Od toga 13 gradova kumulativno
zadovoljavaju kriterij broja stanovnika i ujedno su sjedisSta Zupanija, dok samo 3
hrvatska grada (Pula, Kastela i Samobor) imaju vise od 35 000 stanovnika te
statusom Velikog grada stjeCu opseg poslova identican gradovima sjedista
zupanija. Govoriti o velikim gradovima u Hrvatskoj s neSto malo vise od 3,8
miliona stanovnika je kuriozitet, ako znamo da 10 najvecih gradova u svijetu ima
preko 20 miliona stanovnika (najveéi je Tokio s preko 37 miliona stanovnikal?).
Iza Gradova i Velikih gradova u hijerarhiji, s obzirom na opseg poslova lokalne
samouprave, nalaze se opc¢ine (engl. municipalities) koje, iako na dnu piramide,
jesu temelj sustava lokalne samouprave. “Opcina je jedina zajednica koja je
toliko u ljudskoj naravi da se svuda gdje se ljudi okupe, sama od sebe stvara
op¢ina. Op¢insko drustvo, dakle, postoji kod svih naroda, kakvi god im bili
obic¢aji 1 zakoni; kraljevstva gradi 1 republike stvara covjek, a opcina kao da
izravno dolazi iz ruku Bozjih”. (Anti¢, T., 2002.) Op¢ine su, dakle, naravne i u
kontinuitetu kroz povijest prakticirani oblik lokalne samouprave na najniZoj
razini. “Opc¢ina je jedinica lokalne samouprave koja se osniva, u pravilu, za
podrucje viSe naseljenih mjesta koja predstavljaju prirodnu, gospodarsku i

6 Zakon o lokalnoj i podruénoj (regionalnoj)  samoupravi“.  Clanak 5.
https://www.zakon.hr/z/132/Zakon-o-lokalnoj-i-podru%C4%8Dnoj-%28regionalnoj%29-
samoupravi. (3.12.2023.)
"https://dzs.gov.hr/vijesti/objavljeni-konacni-rezultati-popisa-2021/1270. (3.12.2023.)
8 Zakon o izmjenama i dopunama Zakona o lokalnoj i podruénoj (regionalnoj) samoupravic.
Clanak 4. https://narodne-novine.nn.hr/clanci/sluzbeni/2005_10_129 2385.html. (3.12.2023.)
9 Ustav Republike Hrvatske®. Clanak 129. stavak 3.https://www.zakon.hr/z/94/Ustav-
Republike-Hrvatske. (3.12.2023.)
Onttps://lidermedia.hr/poslovna-scena/svijet/infografika-najmnogoljudniji-gradovi-na-svijetu-
135003. (4.12.2023.)
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drustvenu cjelinu, te koja su povezana zajedni¢kim interesima stanovnigtva!t,

2.2. Jedinice lokalne samouprave u kvantitativnom pogledu
Od pocetka 1993. godine 1 implantacije dva ve¢ spomenuta lex specialis u
podruc¢ju lokalne i podru¢ne samouprave do danas, broj jedinica podrucne
samouprave (zZupanija) se nije mijenjao, unato¢ kontinuiranim raspravama o
neophodnoj potrebi ukidanja zupanija i teritorijalnoj regionalizaciji Hrvatske.
Argumentirano se naglasava kako je postojeca teritorijalna organizacija u
Hrvatskoj ograni¢avajuéi faktor za promjenu modela upravljanja te da se bez
teritorijalnog preustroja nec¢e moci ostvariti novi, moderniji upravljacki model.
Dok je broj op¢ina neznatno rastao, 1993. godine bilo je 419 a danas 428, §to je
povecanje od 9 opcina odnosno niti 2%, broj gradova je znacajno porastao. Od
pocetnih 69 gradova iz 1993. godine, danas, temeljem visSekratnih izmjena
zakona, imamo 127 jedinica lokalne samouprave sa statusom grada i Grad
Zagreb sa statusom Grada/zupanije. Dakle, kroz 30 godina imamo gotovo
dvostruko visSe, konkretno 58 gradova ili 45,66%. Medutim, neznatno povecanje
op¢ina a znacajno povecanje gradova djelomi¢no je produkt promjene statusa
op¢ina u gradove, odnosno veliki broj op¢ina tijekom 30 godina mijenja status u

gradove.
Tablica 1. Pregled broja jedinica lokalne samouprave po Zupanijama.

Zupanija Broj gradova Broj op¢ina Ukupno gradova i opéina
Zagrebacka 9 25 34
Krapinsko-zagorska 7 25 32
Sisacko-moslavacka 7 12 19
Karlovacka 5 17 22
Varazdinska 6 22 28
Koprivni¢ko-krizevacka 3 22 25
Bjelovarsko-bilogorska 5 18 23
Primorsko-goranska 14 22 36
Licko-senjska 4 8 12
Viroviti¢ko-podravska 3 12 15
Pozesko-slavonska 5 5 10
Brodsko-posavska 2 26 28
Zadarska 6 24 30
Osjecko-baranjska 7 35 42
Sibensko-kninska 5 15 20
Vukovarsko-srijemska 5 26 31
Splitsko-dalmatinska 16 39 55
Istarska 10 31 41
Dubrovacko-neretvanska 5 17 22
Medimurska 3 22 25

11_7Zakon o lokalnoj i podruénoj (regionalnoj) samoupravi)*. Clanak

4.https://www.zakon.hr/z/132/Zakon-o-lokalnoj-i-podru%C4%8Dnoj-%28regionalnoj%29-

samoupravi. (3.12.2023.)
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UKUPNO \ 127 \ 428 \ 555

Izvor: izradili autori temeljem analize podataka Drzavnog zavoda za statistiku.
https://dzs.gov.hr/vijesti/objavljeni-konacni-rezultati-popisa-2021/1270. (5.12.2023.)

Ukupno je, dakle, u Hrvatskoj 555 jedinica lokalne samouprave (556 racunajuci
Zagreb). Najvise je gradova (16) i op¢ina (39) u Splitsko-dalmatinskoj Zupaniji
(teritorijalno druga po veli¢ini sa 4540 km? ili 8,022% drzavnog teritorija ), a
najmanje gradova (2) u Brodsko-posavskoj zupaniji, dok je najmanje opéina (5)
u Pozesko-slavonskoj zupaniji. O poslovima koji su u mjerodavnosti gradova i
op¢ina postoje razli¢ite predodzbe najSire javnosti. ,,Lokalna tijela mogu biti
potpuno izborna, djelomi¢no izborna ili imenovana, njihov djelokrug moze
varirati od vrlo vaznih politi¢kih, ekonomskih, socijalnih i drugih zada¢a do
pukog “Sisanja trave”, nadzor se centralnih tijela moze kretati od minimalne
mjere kontrole nad zakonitos¢u rada do vrSenja prave “tutele” (tutorstva, nap.
aut.) nad njima itd. Negdje je lokalna samouprava puno vise lokalna nego
samouprava, dok drugdje predstavlja i viSe od samouprave“.(Anti¢, 2002.)
Gledaju¢i formalno normativno lokalna samouprava u Hrvatskoj je pretezito
lokalna. ,,Jedinice lokalne samouprave u svom samoupravnom djelokrugu
obavljaju poslove lokalnog znacaja kojima se neposredno ostvaruju potrebe
gradana, a koji nisu Ustavom ili zakonom dodijeljeni drzavnim tijelima i to
osobito poslove koji se odnose na: uredenje naselja i stanovanje; prostorno i
urbanisti¢ko planiranje; komunalne djelatnosti; brigu o djeci; socijalnu skrb;
primarnu zdravstvenu zastitu; odgoj i osnovno obrazovanje; kulturu, tjelesnu
kulturu i Sport; zaStitu potrosaca; zaStitu I unapredenje prirodnog okolisa;
protupozarnu i civilnu zastitu”?, Velikim gradovima u odnosu na prethodno
opisani djelokrug gradova i op¢ina, dodaju se poslovi: “odrzavanje javnih cesta i
izdavanje gradevinskih i lokalcijskih dozvola, drugih akata vezanih uz gradnju,
te provedbu dokumenata prostornog uredenja”’®. Buduéi je Hrvatska ¢lanica
Europske unije nuzno je naglasiti kako ,,EU nema jedinstveni koncept
utvrdivanja odnosa srediSnje drZave 1 niZih razina vlasti te su drzave Clanice
zadrzale autonomiju u utvrdivanju optimalnog stupnja decentralizacije*.**. Nije
moguce govoriti o unificiranom modelu lokalne samouprave u zemljama
¢lanicama EU, te stoga postoje razliCita iskustva u svezi s reformama koje su
pojedine zemlje Clanice provodile na podrucju lokalne samouprave. Intencija
reformi odnosila se na spajanje jedinica lokalne samouprave kojom prilikom su
zastupljena dva modela. Prvi model obveznog spajanja ,,odozgo prema dolje®, a
drugi, dobrovoljno spajanje ,,odozdo prema gore®. ,,Primjeri obveznog spajanja

12_Zakon o podruénoj (regionalnoj i lokalnoj samoupravi®. Clanak
19.https://www.zakon.hr/z/132/Zakon-o-lokalnoj-i-podru%C4%8Dnoj-%28regionalnoj%29-
samoupravi. (5.12.2023.)
13 Zakon o podruénoj (regionalnoj i lokalnoj samoupravi®. Clanak 19.
a.https://www.zakon.hr/z/132/Zakon-o-lokalnoj-i-podru%C4%8Dnoj-%28regionalnoj%29-
samoupravi. (5.12.2023.)
14 Europeizacija hrvatske lokalne samouprave Dva desetlje¢a primjene standarda Europske
povelje o lokalnoj samoupravi“.https://iju.hr/Dokumenti/pub_36.pdf. (5.12.2023.)

65


https://dzs.gov.hr/vijesti/objavljeni-konacni-rezultati-popisa-2021/1270
https://www.zakon.hr/z/132/Zakon-o-lokalnoj-i-podru%C4%8Dnoj-%28regionalnoj%29-samoupravi
https://www.zakon.hr/z/132/Zakon-o-lokalnoj-i-podru%C4%8Dnoj-%28regionalnoj%29-samoupravi
https://www.zakon.hr/z/132/Zakon-o-lokalnoj-i-podru%C4%8Dnoj-%28regionalnoj%29-samoupravi
https://www.zakon.hr/z/132/Zakon-o-lokalnoj-i-podru%C4%8Dnoj-%28regionalnoj%29-samoupravi
https://iju.hr/Dokumenti/pub_36.pdf

Zastita i sigurnost, godina 4., broj 1.

su Danska i Belgija (1970-ih) i Gr¢ka (krajem 1990-ih i po¢etkom 2000-tih ).
Potpuno dobrovoljno spajanje provele je Estonija (krajem 1990-ih i poc¢etkom
2000-tih), dok su neke zemlje imale kombinaciju dobrovoljnog i obveznog
spajanja“’®. Nadnacionalne norme koje je nuzno interpolirati u nacionalno
zakonodavstvo koje regulira lokalnu samoupravu sadrzane su u ,,Europskoj
povelji o lokalnoj samoupravi*!® Vije¢a Europe iz 1985. godine, koju je Hrvatski
Sabor, nakon hrvatskog ulaska u VE, ratificirao 1997. godine. ,,Pod lokalnom
samoupravom podrazumijeva se pravo i mogucénost lokalnih jedinica da, u
okvirima odredenim zakonom, ureduju i upravljaju, uz vlastitu odgovornost i u
interesu lokalnog pucanstva, bitnim dijelom javnih poslova“l’. Dobrovoljno
Spajanje op¢ina u Hrvatskoj potaknuto je mjerama Vlade koje su navedene u
,Nacionalnom planu oporavka i otpornosti“!® za razdoblje od 2021. do 2026.
godine. Dio Plana odnosi se na ,,Funkcionalnu i odrzivu lokalnu samoupravu®, te
se navodi kako je ,,sustav lokalne samouprave suocen s izazovom nedostatnog
administrativnog i fiskalnog kapaciteta za pruzanje kvalitetnih usluga gradanima
za koje su nadlezne, kao i s nedostatkom u pogledu transparentnosti troSenja
proracunskih sredstava. Navedeno dovodi do toga da u brojnim jedinicama
pojedine javne potrebe nisu adekvatno podmirene, a ni gradani nisu zadovoljni
funkcioniranjem pojedinih jedinica®. Vlada je u fiskalnim 2022., 2023. i 2024.
godini osigurala znacajna sredstva (oko 15 miliona eura godi$nje) kao poticaj
dobrovoljnog spajanja jedinica lokalne samouprave. Nazalost, barem do sada,
nije pokazan interes za dobrovoljno spajanije. ,,Cini se da takav interes ne postoji,
bez obzira na (ogranic¢ene) financijske poticaje, Sto posljedicno znaci da postojeci
broj opéina (428) i gradova (127) i dalje ostaje nepromijenjen‘®,
2.3. Jedinice lokalne samouprave u kvalitativnom pogledu

U djelatnom smislu jedinice lokalne samouprave na kvalitetu Zivota utjecu kroz
pruzanje javnih usluga putem javnih ustanova ili trgovackih drusStava
(komunalnih poduzeca). Najsiri spektar javnih poslova odnosi se na komunalne
djelatnosti (gospodarstvo) ,Komunalno gospodarstvo cjelovit je sustav
obavljanja komunalnih djelatnosti, gradenja 1 odrzavanja komunalne
infrastrukture te odrzavanja komunalnog reda na podrucju opéina, gradova i
Grada Zagreba“?°.

Analizom postojanja javnih ustanova i trgovackih drustava na odredenom
podrucju temeljem ,,Registra proracunskih i izvanproracunskih korisnika jedinica

Bhttps://www.eizg.hr/dobrovoljno-ili-obvezno-spajanje-opcina-i-gradova-sto-kako-i-
zasto/5861. (5.12.2023.)
https://rm.coe.int/16802eaf60. (5.12.2023.)
7Clanak 3. Povelje. Isto.
Bhttps://planoporavka.gov.hr/UserDocsImages/dokumenti/55%20-
%201%20NPOO.pdf?vel=12358896. (5.12.2023.)
Bhttps://informator.hr/strucni-clanci/interes-opcina-i-gradova-za-dobrovoljno-spajanje.
(5.12.2023.)
2 7akon o komunalnom gospodarstvu®. Clanak 2. https://www.zakon.hr/z/319/Zakon-o-
komunalnom-gospodarstvu. (pristupljeno 15.9.2023.)
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lokalne i1 podru¢ne (regionalne) samouprave koji vodi i1 javno objavljuje

Ministarstvo financija“#, dosli smo do paznje vrijednih rezultata.
Tablica 2. Proracunski korisnici prorac¢una gradova, te broj op¢ina koje imaju/nemaju
proracunske korisnike.

3. Zupanija Broj gradova / broj Broj op¢ina koje Broj op¢ina koje
prorac. korisnika imaju proracunske | nemaju proracunske
korisnike korisnike
Zagrebacka 9/64 8 (32%) 17 (68%)
Krapinsko-zagorska 7124 12 (48%) 13 (52%)
Sisacko-moslavacka 7145 11 (91,60%) 1 (8,40%)
Karlovacka 5/35 3(17,65%) 14 (82,35%)
Varazdinska 6/30 8 (36,40%) 14 (63,60%)
Koprivni¢ko-krizevacka 3/25 10 (45,50%) 12 (54,50%)
Bjelovarsko-bilogorska 5/30 5 (27,80%) 13 (72,20%)
Primorsko-goranska 14/85 7 (31,80%) 15 (68,20%)
Lic¢ko-senjska 4/21 7 (87,50%) 1 (12,50%)
Viroviticko-podravska 3/18 4 (33,30%) 8 (66,70%)
Pozesko-slavonska 5/21 2 (40%) 3 (60%)
Brodsko-posavska 2123 4 (15,40%) 22 (84,60%)
Zadarska 6/37 24 (85,70%) 4 (14,30%)
Osjecko-baranjska 7/50 9 (25,70%) 26 (74,30%)
Sibensko-kninska 5/37 3 (20%) 12 (80%)
Vukovarsko-srijemska 5/40 14 (53,80%) 12 (46,20%)
Splitsko-dalmatinska 16 /105 25 (64,10%) 14 (35,90%)
Istarska 10/ 77 13 (42%) 18 (58%)
Dubrovacko-neretvanska 5/39 8 (47%) 9 (53%)
Medimurska 3/20 10 (45,50%) 12 (54,50%)
UKUPNO 127/826 185 (43,80%) 243 (56,20%)

Ukupan broj prorac¢unskih korisnika gradova i op¢ina

Izvor: izradili autori temeljem ,,Registra proracunskih i izvanproracunskih korisnika jedinica
lokalne i podru¢ne (regionalne) samouprave Ministarstva financija“.
https://mfin.gov.hr/istaknute-teme/drzavna-riznica/racunovodstvo/registar-proracunskih-i-
izvanproracunskih-korisnika/178. (6.122023.)

Ukupan broj prorac¢unskih korisnika u 127 gradova je 826 §to je u prosjeku po
gradu 6,5 korisnika. Iznad prosjeka su proracunski korisnici u gradovima
jedanaest Zupanija. NajviSe je prorac¢unskih korisnika njih 105 u Sesnaest gradova
Splitsko-dalmatinske zupanije, a najmanje 20 proracunskih korisnika u tri grada
Medimurske Zupanije. Medutim, s aspekta usluznosti pokazatelji o proracunskim
korisnicima u op¢inama su zabrinjavajuc¢i. Samo 185 opc¢ina odnosno 43,80%
ima proracunske korisnike, dok 243 opc¢ine ili 56,78% nemaju proracunske
korisnike. Takvo stanje proracunskih korisnika u opéinama je neodrZivo s osnove
racionalnosti, a poglavito je u neskladu s intencijom Ustava i zakona koji ureduju
djelatnost opé¢ina. Stoga je primjereno uputiti na analizu Jurline Alibegovié, D.
,Kvaliteta Zivota u Zupanijama, gradovima i opéinama*?? u kojoj se navodi: ,,Cak

Zhttps://mfin.gov.hr/istaknute-teme/drzavna-riznica/racunovodstvo/registar-proracunskih-i-
izvanproracunskih-korisnika/178. (6.12.2023.)
2https://www.eizg.hr/kvaliteta-zivota-u-zupanijama-gradovima-i-opcinama/6357. (6.12.2023.)
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243 opc¢ine odnosno gotovo 60% opcinau Hrvatskoj nema ni jednog
proracunskog korisnika - javne ustanove poput vrti¢a, Skola, knjiznica, domova
zdravlja, kulturnih centara te komunalnih poduzeca koji pruzaju usluge
gradanima koji ondje zive te poduzetnicima. To znaci da u polovici opéina
gradani, a ni poduzetnici, ne mogu ostvariti ni jednu javnu uslugu u op¢ini u kojoj
zive ili rade®. Preko 50% op¢ina koje imaju proracunske korisnike nalaze se u
pet zupanija: Sisa¢ko-moslavackoj, Licko-senjskoj, Zadarskoj, Vukovarsko—
srijemskoj i Splitsko-dalmatinskoj. Najvise prorac¢unskih korisnika imaju opéine
u Sisacko-moslavackoj Zupaniji, a najmanje u opéinama Brodsko-posavske
zupanije. ,,U Brodsko-posavskoj zupaniji su 22 op¢ine u kojima ne postoji niti
jedna ustanova koja bi pruzila neki javni posao svojim gradanima, a tek su Cetiri
op¢ine u kojima ustanove pruzaju neku uslugu — u op¢inama Gornji Bogicevci i
Okucani postoji knjiznica, a u op¢inama Oriovac i ReSetari djecji vrti¢. Drugim
rije€ima, opcinski nacelnici u vrijeme lokalnih izbora najvjerojatnije ,,bez
pokri¢a* obecavaju ,,brda i doline* svojim biraCima, a porezni i neporezni prihodi
poreznih obveznika, stanovnika tih op¢ina, odlaze za financiranje placa 1
materijalnih troSkova nacelnika (i ponegdje zamjenika nacelnika) 1 zaposlenih
sluzbenika te hladnog pogona za funkcioniranje lokalnih samouprava koje ne
obavljaju one poslove za koje su osnovane*.%

Broj zaposlenih u jedinicama lokalne samouprave u kontinuitetu ima tendenciju
porasta, analogno porastu jedinica, Sto je u neskladu sa smanjenjem broja
stanovnika. ,,Prema zadnjem raspolozivom podatku, krajem 2019., u 576 jedinica
lokalne i regionalne samouprave bilo je zaposleno 19.047 sluZbenika i
namjeStenika, odnosno 2.409 zaposlenih u zupanijama, 10.777 u gradovima 1
5.861 u op¢inama. U Zagrebu je bilo zaposleno ukupno 3.085 sluzbenika i
namjestenika“?*. Broj se zaposlenih u opéinama od 2002. do 2019. vise nego
udvostrucio, dok je u istom periodu broj stanovnika smanjen za oko 700 000.
(2001.-4.437.460; 2021.-3 871 833)%°

3. ISTRAZIVANJE DIGITALNIH PROCESA U LOKALNOJ
SAMOUPRAVI
Digitalni procesi odnosno koriStenje informacijskih 1 komunikacijskih
tehnologija kako bi se pruzile brze, jeftinije, sigurnije 1 kvalitetnije
usluge/proizvodi u sustavu lokalne samouprave definirani su u ,,Strategiji
digitalne Hrvatske za razdoblje do 2032. godine*?®, koju ju Hrvatski Sabor donio
krajem 2022. godine. U Strategiji se naglaSava da je digitalna transformacija

Zhttps://zupan.hr/aktualno/zupanije-imaju-ukupno-1-457-proracunskih-korisnika-koje-brinu-o-
kvaliteti-zivota-odnos-broja-javnih-ustanova-i-broja-stanovnika-u-velikom-nerazmjeru-po-
zupanijama/. (6.12.2023.)
Zhttps://www.eizg.hr/zaposleni-sluzbenici-i-namjestenici-u-zupanijama-gradovima-i-
opcinama/5636. (7.12.2023.)
Bhttps://dzs.gov.hrivijesti/objavljeni-konacni-rezultati-popisa-2021/1270. (7.12.2023.)
https://narodne-novine.nn.hr/clanci/sluzbeni/2023_01 2 _17.html. (8.12.2023.)
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javne uprave (drzavna uprava, Samouprava, javne sluzbe i pravosude) u
Hrvatskoj kljuéna za pruzanje efikasnijih usluga gradanima i poslovnim
subjektima. Implementacija digitalnih procesa znacajno determinira smanjenje
ljudskih potencijala, stoga kontinuirani porast broja zaposlenih u lokalnoj
samoupravi namece pitanje: u kojoj je mjeri prisutna digitalizacija u procesima
rada jedinica lokalne samouprave? Tim prije, Sto je u aktu koji sistematizira radna
mjesta u lokalnoj samoupravi, pored kvalificiranog obrazovanja i radnog
iskustva, jedan od uvjeta za zaposljavanje prilikom objave natjecaja ,,poznavanje
rada na osobnom rac¢unalu®. Kakao bismo stekli uvid u stvarno stanje proveli smo
anketno istrazivanje medu zaposlenicima opc¢ina i gradova. Anketa je
distribuirana putem ,,google forms ““ obrasca na ,,E-mail* adrese 428 op¢ina i 127
gradova, tijekom studenog 2023. godine. Anketu je popunilo 78 (18,2%)
sluzbenika zaposlenih u opéinama i 23 (18,1%) sluzbenika zaposlenih u
gradovima, dakle, u postocima gotovo identi¢no. Anketa je pohranjena na Google
Drive?’, prikupljeni podaci statisti¢ki su obradeni putem programa ,,JASP*?3, te
su opisani deskriptivnom metodom a u svrhu zaklju¢ivanja koriStena je metode
sinteze kako bi se zakljucci s analizom povezali u jednu cjelinu. Od ukupnog
broja anketiranih 31 su zene, dok je 70 muskog spola, 82 ispitanika ima
visokoSkolsko obrazovanje, a 19 ima srednju Skolu. NajviSe ispitanika, njih 39
(38,60%), je mlade od 40 godina zivota. NajviSe ispitanika, njih 32 (31,70%),
ima viSe od 10 a manje od 20 godina staza. Pod digitalnom transformacijom
ispitanici razumijevaju: (a) nabavu digitalnih alata (informaticke opreme)
(23,87%); (b) promjene u nacina rada (21,9%); (c) edukaciju zaposlenika
(11,61%); (d) sve navedeno (43,23%). Najvise anketiranih (58,90%)
svakodnevno koristi osobno racunalo, zatim prijenosno racunalo (31,51%),
odnosno ostalu opremu (9,59%).

U svakodnevnom poslu anketirani najvise (43,81%) koriste ,,Microsoft Office*,
zatim Internet preglednik (42,48%). Sistem za upravljanje dokumentima
(Document Management System-DMS) koristi 11,50% anketiranih, a dokument
,.planiranje resursa poduzeca“ (Enterprise resource planning-ERP) Kkoristi svega
1,77% anketiranih. Iako je, kako smo naveli, jedan od uvjeta za zaposljavanje u
lokalnoj samoupravi informaticka ,,pismenost®, 23% anketiranih smatra da
sluzbenici nisu informaticki kompetentni, odnosno 5% smatra da su djelomicno
kvalificirani. Nastavno opisujemo odgovore na pitanja koja determiniraju
digitalne procese u lokalnoj samoupravi.

Prvo pitanje odnosi se na uporabu digitalnih alata u pruzanju usluga. Iz obrade

Z’Dostupno na: https://docs.google.com/spreadsheets/d/1ZbZB8xf07 ApKoPhoFzD-
LZEWHLME9XX1fNJoFFyt5d0/edit?resourcekey#gid=881381261.

28 _JASP je besplatan program otvorenog koda za statisticku analizu koji podrzava Sveudiliste u
Amsterdamu. Osmisljen je tako da bude jednostavan za koriStenje i poznat korisnicima SPSS-a.
Nudi standardne postupke analize u klasi¢énom i Bayesovom obliku.* https://jasp-stats.org/,
(10.12.2023).
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rezultata razvidna je visoka stopa (86,1%) uporabe, rijetko alate koristi 12,9% te
samo 1% anketiranih uopce ne koristi digitalne alate.
Grafikon 1. Da li koristite digitalne platforme i alate u pruzanju usluga?
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0,00%

Da Ne Rijetko

Izvor: temeljem istraZivanja izradili autori.
Odgovori na drugo pitanje povezani su sa moguénostima stru¢ne edukacije na
radnom mjestu.
Rezultati ukazuju na postojanje moguénosti obuke i1 edukacije o digitalnim
alatima 1 sigurnosti na internetu za vecinu ispitanika (77,2%). Medutim, manji
postotak (22,8%) nema tu mogucénost, te bi trebalo poduzeti primjerene mjere da

se otvori moguénost dodatnog obrazovanja.
Grafikon 2. Mogu¢énosti edukacije na radnom mjestu.
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Izvor: temeljem istrazivanja izradili autori.
Trece pitanje istrazuje koristi koje su povezane sa uporabom digitalnih alata u
obavljanju poslova. Nesto manje od tre¢ine anketiranih (29,70%) smatra da
digitalni alati ne olakSavaju poslovne procese, dok se svaki peti ispitanik
(22,77%) slaze da postoje benefiti.

Grafikon 3. Digitalna transformacija znac¢ajno olaksava procese rada.
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(1) u potpunosti se slazem
(2) djelomicno se slazem
(3) niti se slazem niti se ne slazem

(4) djelomicno se ne slazem

(5) u potpunosti se ne slazem

Izvor: temeljem istrazivanja izradili autori.
Jedno od temeljnih nacela rada lokalne samouprave, javne uprave u cjelini, je
javno i transparentno djelovanje. Stoga je zanimljiva analiza odgovora na pitanje
koliko digitalna transformacija pridonosi transparentnosti rada jedinica lokalne
samouprave. S tvrdnjom se ne slaZze gotovo tre¢ina ispitanika (31,68%), dok
tvrdnju kao takvu prihvacda svaki Cetvrti anketirani (25,74%)

Grafikon 4. Digitalna transformacija pridonosi transparentnosti rada.
(1) u potpunosti se slazem GG
(2) djelomicno se slazem
(3) niti se slazem niti se ne slazem

(4) djelomicno se ne slazem

(5) u potpunosti se ne slazem
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Izvor: temeljem istraZivanja izradili autori.
Sljedec¢e pitanje odnosilo se na tvrdnju da digitalna transformacija pridonosi
smanjenju troskova. Slaze se s tvrdnjom (13,68%) anketiranih odnosno ne slaze

se (14,85%), dakle gotovo identican broj anketiranih osoba.
Grafikon 5. Digitalna transformacija utjece na smanjenje troskova.

Procesi digitalne transformacije utje€éu na smanjenje troskova
jedinica lokalne samouprave

(1) u potpunosti se slaZem
(2) djelomi¢no se slazem
(3) niti se slaZem niti se ne slaZem

(4) djelomi&no se ne slazem

(5) u potpunosti se ne slazem

0,00% 5,00% 10,00% 15,00% 20,00% 25,00% 30,00%
Izvor: temeljem istrazivanja izradili autori.
Posljednje pitanje odnosilo se na zapreke u implementaciji digitalne
transformacije, te ih rangiramo prema izboru anketiranih: (1) ograni¢en proracun;
(2) visoka formalizacija; (3) nepostojanje strategije; (4) organizacijska kultura;

71



Zastita i sigurnost, godina 4., broj 1.

(5) nedostatak kompetencija. Misljenja smo kako ograniena proracunska
sredstva utjeCu na nabavku informaticke opreme, dok je visoki stupanj
propisivanja (formaliziranja) obiljezje procesa rada u svim tijelima drzavne i
javne uprave.

Grafikon 6. 1zazovi jedinica lokalne samouprave prilikom implementacije digitalne

transformacije.
1 22,94%
0,00% 20,00% 40,00% 60,00% 80,00% 100,00% 120,00%

Izvor: temeljem rezultata istrazivanja izradili autori.

4. ZAKLJUCAK

Hrvatska lokalna samouprava normativno uredena i u procesu tranzicije
implementirana po¢etkom 1993. godine, u kontinuitetu do danas je obiljeZena
povecanjem jedinica lokalne samouprave. Istovremeno broj korisnika usluga
/proizvoda jedinica lokalne samouprave se znac¢ajno smanjuje, otprilike za oko
milion stanovnika kroz 30 godina. Demografska realnost je da gotovo 9% (37)
op¢ina ima manje od 1 000 stanovnika, dok 42 grada (33%) ima manje od 10 000
stanovnika. Bez zadr§ke moZemo konstatirati kako u Hrvatskoj imamo veliki broj
op¢ina i gradova, ali nazalost nemamo dovoljan broj stanovnika. Stoga su
parametri funkcionalnog oblikovanja lokalne samouprave, broj organizacijskih
subjekta naspram broja stanovnika, izlozeni utemeljenoj kritici znanstvene 1 Sire
hrvatske javnosti. Kriticke opservacije poglavito su opravdane kada je razvidno
da vise od polovice op¢ina nema niti jednog proracunskog korisnika, stoga nisu
u mogucnosti obaviti misiju lokalne samouprave, biti od koristi i pomoci
gradanima 1 poslovnim subjektima na odredenom podru¢ju. Unaprijedene
sustava lokalne samouprave u kvantitativnom pogledu potaknula je hrvatska
Vlada pocetkom 2022. godine kroz projekt dobrovoljnog spajanja jedinica
lokalne samouprave. Unatoc financijskim poticajima koja se dodjeljuju opinama
i gradovima u procesu spajanja, do danas nije pokazan interes. Realnost je, dakle,
da samo politicka odluka pretoc¢ena u redefiniranje kriterija broja stanovnika za
op¢ine i gradove, uz moguénost minimalnog odstupanja kako bi se zadovoljili
nacionalni interesi, je jedini moguci put u reformu lokalne samouprave. Do tada
¢emo slusati argumente akademske zajednice kako je sustav lokalne samouprave
neodrziv, a s druge strane, predizborna obecanja kako ¢e se sustav lokalne
samouprave znacajno reformirati, a nakon izbora nastavljamo po starom.
Medutim, jedinice lokalne samouprave pokazale su interes za funkcionalno
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spajanje po jednom od tri mogu¢a modela, a ucinke izlazemo putem tablice.
Tablica3. Efekti poticajnog spajanja jedinica lokalne samouprave.

MODEL Broj JLS*® | Isplaéena poticajna sredstva
Funkcionalno spajanje putem zajednickog 37 103.675,59 eura pomo¢i
sluzbenik
Sporazum o organiziranju zajednickog 15 20.579,34 eura pomoci
upravnog odjela ili sluzbe
Spajanja putem zajedni¢kog trgovackog 67 1.187.675,94 eura pomoci
drustva ili ustanove

Izvor: izradili autori temeljem podataka dostupnih na: https://informator.hr/strucni-
clanci/interes-opcina-i-gradova-za-dobrovoljno-spajanje. (10.12.2023.)

Najveci efekt u koncepciji spajanja jedinica lokalne samouprave ima model
»Spajanje putem zajednickog trgovackog drustva ili ustanove®, a isplacena
novCana sredstva mogu se koristiti isklju¢ivo namjenski za pokrivanje dijela
troskova trgovackog drustva odnosno ustanove.

Smanjenju jedinica lokalne samouprave, te nastavno zna¢ajnom smanjenu broja
zaposlenih, trebali bi pridonijeti digitalni procesi rada u jedinicama lokalne
samouprave. Analiza provedenog ogranicenog empirijskog istrazivanja ukazuje
kako je u velikoj mjeri zastupljena uporaba digitalnih alata u procesima rada
jedinica lokalne samouprave. Kompetentnost potencijala, pored uvjeta za
zaposljavanje, dodatno je osnazena razvijenom ciljanom edukacijom.
Zabrinjavajuée je da samo petina zaposlenika smatra kako digitalni alati
olakSavaju procese rada, te kao jedino logi¢no objasnjenje takvom stavu
nalazimo u visokom stupnju ,,administriranja* odnosno formaliziranja procesa
rada. Nadalje, problematican je stav kako digitalizacija ne utjeCe znacajno na
smanjenje troSkova i povecanje transparentnosti rada.

Istrazivanje je pokazalo, prema miSljenju anketiranih, da pred jedinicama lokalne
samouprave postoji viSe zapreka koje je nuzno otkloniti (amortizirati) kako bi se
maksimalno potencirala uporaba digitalnih alata u procesima rada.

2Jedinice lokalne samouprave.
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Abstract

Croatia underwent a transition process in the early 1990s,
transforming the structure and functioning of local government from 101
municipalities and 11 community municipalities to municipalities and cities
as units of local government, and counties as units of regional governance. In
addition to its status as the capital city, Zagreb also acquired the status of a
county. A decade later, large cities were standardized within the local
government system. The number of counties has remained unchanged since
their establishment, while the number of cities has significantly increased,
with a slightly smaller increase in the number of municipalities. Organizing
local self-government aims to satisfy public interests of citizens and business
organizations in a certain area by providing services. Along with the
increase in the number of local government units, the number of employees
has also increased, however, in over 50% of municipalities, citizens are
unable to consume any public services. Managing human resources is
inconsistent with the fact that administration in service processes is improved
by implementing digital tools and affects the reduction of direct executors in
individual service processes. The continuous increase in the number of
employees has prompted us to research the effectiveness of informatization
and digitalization in the daily work of local self-government units. A survey
questionnaire was sent to all municipalities and cities, and slightly less than
20% of the surveys sent were returned. The collected data was processed
using the ,,JASP*“ program, and descriptive methods were used to describe
the findings.

Keywords: self-government, local, regional, municipalities, cities,

* Podatkovni centar Kriz d.o.o. Email: kruno.colak@gmail.hr

** Podatkovni centar Kriz d.o.o., Savjetnik za racunovodstvo i financije, maja.hajduk@pck.hr
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digitalization.
1. INTRODUCTION

At the beginning of 1992, following international recognition, the
Croatian state leadership committed to building state institutions in line with
the standards of developed democratic countries. The transition process,
significantly slowed by the Homeland War, involved not only the
establishment of national-level governance but also the shaping of regional
and local governance. The existing local self-government model (101
municipalities, 11 municipal associations) from the former state, along with
the anticipation of the specificities and traditions of local self-government in
Croatian regions, served as the foundation for the constitutional and legal
regulation of regional and local governance. The "Law on Local and
Regional Self-Government” defined municipalities, cities, and counties, as
well as the City of Zagreb as the capital with county status, as entities within
the self-government system. Subsequent amendments to the law in 2005
introduced large cities into the local self-government system. The scope and
number of local self-government units were defined by the "Law on the
Areas of Counties, Cities, and Municipalities,” which, through continuous
amendments, increased the number of local self-government units, while the
number of regional self-government units remained unchanged. Today,
Croatia has 576 self-government units, comprising 20 counties, the City of
Zagreb, 127 cities, and 428 municipalities. The mission of local self-
government units is to care for the public interests of citizens and business
organizations in a specific area. However, the population in Croatia has
decreased by nearly one million from the 1991 census to the 2021 census.
Therefore, it is justified to question the appropriate number of local self-
government units, especially considering that, based on conducted research?,
more than 60% of municipalities do not deliver any public interest services.
The large number of local self-government units is continuously criticized by
the academic community and the broader public, particularly the media, and
there is a consistent emphasis on the need for a thorough reform that would
result in fewer local self-government units. Through the "National Recovery
and Resilience Plan™ for the period from 2021 to 2026, the government has
initiated, with significant financial incentives, the reduction of municipalities

L https://www.eizg.hr/kvaliteta-zivota-u-zupanijama-gradovima-i-opcinama/6357. (6.12.2023.)
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based on voluntary merging (consolidation). The intention is to build a local
self-government that provides uniform public services to all Croatian citizens
and business entities regardless of location. Assuming that the local self-
government system is irrational from a cost-benefit analysis perspective, the
aim of this work, with certain limitations, is to investigate the prevalence and
use of digital tools in the working processes of local self-government units.
Digitalization, ubiquitous in business processes of the private sector,
enhances internal strength and contributes to the rationalization of an
organization's overall potential by utilizing various technologies. Digital
processes should directly influence the quantitative reduction of human
resources in local self-government while simultaneously qualitatively
increasing service efficiency.

2. LOCAL SELF-GOVERNMENT IN CROATIA

Local self-government, along with regional governance, is part of the
broader functional whole communicated as the public sector in public
discourse. According to the International Monetary Fund?, the public sector
comprises: (1) general government (central, regional, and local) and (2)
public enterprises (financial and non-financial). "The task of the public sector
is to advance society in conjunction with the private sector, create conditions
for social growth and development, positively influence national economies
and business entities to create new values. As a public service, the public
sector ensures the timely, quality, and substantive realization of citizens'
interests" (Miljenovi¢, 2020). The primary function of the public sector,
especially general government, is to meet the public interests of citizens,
directly or indirectly, through institutions and public enterprises. Public
interest is defined as "the general interest of a society, and thus the interest of
the state and the legal order, which should be above individual, personal, or
narrower interests" (Peri¢, 1994). The size of the public sector in any state is
determined by factors with mercantile and non-mercantile characteristics. For
example, the number and structure of the population, particularly the age of
the nation, is a non-mercantile factor, while GDP or economic potential is a
mercantile factor. The emergence of a state in a particular area creates the

2 https://arhivanalitika.hr/blog/b2b-ekonomika-javnog-sektora-2-obuhvat-i-velicina-
javnogsektora-u-hrvatskoj/ (4.12.2023.)
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need to organize a public sector. It is impossible to define the optimal size of
the public sector that would serve as a standard for all states, as each state
determines the size of its public sector based on its economic strength, which
must maximize the satisfaction of public interests by delivering products and
services. Efficiency is fundamental to the operations of every business entity;
however, the key factor for evaluating the public sector is its contribution to
satisfying citizens' public interests, not the cost of the services and products it
delivers. In democratic societies, it is customary to speak of the need for the
coexistence of legal and social states. While the concept of a legal state is
simple, manifested in the rule of law and equality before the law, the concept
of a social state is more complex. A social state involves building institutions
that protect and promote the economic and social well-being of citizens. The
social state is based on the principles of equal opportunities, fair wealth
distribution, and public responsibility for those who cannot achieve minimum
living standards.® The Croatian Constitution defines Croatia as a social state?,
guaranteeing Croatian citizens social rights and meeting existential needs.
The legal and social state cumulatively represent a modern democratic state
equipped with a state apparatus (administration) as a tool for achieving the
goals of the legal and social state. Croatia has a rich history of internal
territorial organization, and written sources reliably show a tradition over a
thousand years old. Counties as fundamental subjects of regional governance
and self-government appeared in the 10th century and have existed, except
during the periods of the First Second Yugoslavia, to the present day.

2.1. Definision of local self-government

As noted in the introduction, Croatian local self-government was
organized in the early 1990s by transforming the existing self-government
based on municipalities and community municipalities, respecting the
standards of democratic states regarding the organization of local self-
government and Croatia's rich tradition. The Croatian Constitution defines
municipalities and cities as local self-government units, while counties are
defined as regional self-government units.’

3 https://arhivanalitika.hr/blog/b2b-ekonomika-javnog-sektora-2-obuhvat-i-velicina-

javnogsektora-u-hrvatskoj/ (4.12.2023.)

4 Ustav Republike Hrvatske”. Clanak 1. stavak 1.

https://www.zakon.hr/z/94/Ustav-RepublikeHrvatske (4.12.2023.)

5 Ibid Clanak 129. https://www.zakon.hr/z/94/Ustav-Republike-Hrvatske (4.12.2023.)
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At the end of 1992, the Croatian Parliament passed two laws regulating local
and regional self-government: (1) the "Law on Local and Regional Self-
Government™ and (2) the "Law on Areas of Counties, Cities, and
Municipalities in the Republic of Croatia. "Cities, together with suburban
settlements, are urban populated areas with significant economic and social
potential for the city community or the community gravitating to the city.
"Cities are generally more populous, developed, and compact settlements
than rural municipalities and can perform a broader range of tasks, including
specific tasks essential for the city's functioning" (Anti¢, 2002). The
normative status of a city is determined by four factors: (a) a city is a local
self-government unit that is the county seat; (b) a territorial unit acquires city
status due to its scope of activities in local self-government; (c) city status is
conditioned by population size; (d) places can acquire city status for
historical, economic, and geopolitical reasons even if they do not meet the
population census. "A city is a local self-government unit that is the county
seat, and any place with more than 10.000 inhabitants representing an urban,
historical, natural, economic, and social whole. Suburban settlements forming
an economic and social unit with the city can be included in the city's
composition as a local self-government unit, connected by daily migration
flows and local needs. Exceptionally, where specific reasons exist (historical,
economic, geopolitical), a place that does not meet the previously defined
conditions can be established as a city."® Two particularities stand out in
defining cities. The first is deviating from the population census (10,000
inhabitants) when defining cities. According to the latest 2021 census’, we
can state that this is generally the rule rather than the exception. Specifically,
68 (54%) cities have fewer than 10,000 inhabitants, meaning more than every
second city is below the population census. The second particularity relates to
defining Large Cities in the local self-government system, introduced by the
2005 law® amendment. "Large cities are local self-government units that are
simultaneously economic, financial, cultural, health, transport, and scientific

66 ,Zakon o lokalnoj i podruénoj (regionalnoj) samoupravi“. Clanak 5.
https://www.zakon.hr/z/132/Zakon-o-lokalnoj-i-podru%C4%8Dnoj-%28regionalnoj%29-
samoupravi (3.12.2023.)

7 https://dzs.gov.hr/vijesti/objavljeni-konacni-rezultati-popisa-2021 (3.12.2023.)

8 Zakon o izmjenama i dopunama Zakona o lokalnoj i podruénoj (regionalnoj) samoupravi“.
Clanak 4. https://narodne-novine.nn.hr/clanci/sluzbeni/2005 10 129 2385.html.
(3.12.2023.)
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centers of broader regional development with more than 35,000 inhabitants.
"The intention behind defining large cities lies in the scope of work
equivalent to county seat cities, grounded in the Croatian Constitution:
"Larger cities in the Republic of Croatia may be granted county powers by
law."® Only 16 cities in Croatia have more than 35,000 inhabitants according
to the latest census, of which 13 cities cumulatively meet the population
criterion and are county seats. Only three Croatian cities (Pula, Kastela, and
Samobor) have more than 35,000 inhabitants, acquiring the scope of work
identical to county seat cities through Large City status. Discussing large
cities in Croatia with slightly over 38 million inhabitants is peculiar, knowing
that the 10 largest cities in the world have over 20 million inhabitants (the
largest being Tokyo with over 37 million inhabitants)*®. Behind Cities and
Large Cities in the hierarchy regarding the scope of local self-government
work are municipalities, which, although at the bottom of the pyramid, are
the foundation of the local self-government system. "The municipality is the
only community so inherent in human nature that wherever people gather, a
municipality spontaneously forms. Municipal society exists among all
peoples, regardless of their customs and laws; kingdoms, cities, and republics
are human creations, while the municipality appears as if it directly comes
from God's hands" (Anti¢, 2002). Municipalities are thus natural and
continuously practiced forms of local self-government at the lowest level. "A
municipality is a local self-government unit established typically for an area
of several populated places forming a natural, economic, and social unit
connected by common interests of the population."!*

2.2. Local Self-Government Units in Quantitative Terms

Since the beginning of 1993 and the implementation of two previously
mentioned lex specialis laws in the field of local and regional self-
government to today, the number of regional self-government units (counties)
has not changed, despite ongoing debates about the necessity of abolishing

9 ,Ustav Republike Hrvatske” ¢lanak 129. stavak 3 https://www.zakon.hr/z/94/UstavRepublike-
Hrvatske (3.12.2023.)

10 https://lidermedia.hr/poslovna-scena/svijet/infografika-najmnogoljudniji-gradovi-na-svijetu
(4.12.2023.)

11 7akon o lokalnoj i podruénoj (regionalnoj) samoupravi), ¢lanak 4
https://www.zakon.hr/z/132/Zakon-o-lokalnoj-i-podru%C4%8Dnoj-%28regionalnoj%29
(3.12.2023.)
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counties and territorial regionalization of Croatia. It is argued that the existing
territorial organization in Croatia is a limiting factor for changing the
governance model and that without territorial reorganization, a new modern
governance model cannot be achieved. While the number of municipalities
has slightly increased—from 419 in 1993 to 428 today, an increase of 9
municipalities or less than 2%—the number of cities has significantly risen.
From the initial 69 cities in 1993, we now have 127 local self-government
units with city status, and Zagreb with the status of City/County, almost
doubling in 30 years with an increase of 58 cities or 84%. However, the slight
increase in municipalities and the significant increase in cities is partly due to
the change in status from municipalities to cities, with a large number of
municipalities changing status to cities over 30 years.

Table 1. Number of local government units by county

County Number of Cities Number of Total Units
Municipalities

Zagrebacka 9 25 34
Krapinsko-zagorska 7 25 32
Sisacko-moslavacka 7 12 19
Karlovacka 5 17 22
Varazdinska 6 22 28
Koprivni¢ko-krizevacka 3 22 25
Bjelovarsko-bilogorska 5 18 23
Primorsko-goranska 14 22 36
Li¢ko-senjska 4 8 12
Viroviti¢ko-podravska 3 12 15
Pozesko-slavonska 5 5 10
Brodsko-posavska 2 26 28
Zadarska 6 24 30
Osjecko-baranjska 7 35 42
Sibensko-kninska 5 15 20
Vukovarsko-srijemska 5 26 31
Splitsko-dalmatinska 16 39 55
Istarska 10 31 41
Dubrovacko-neretvanska 5 17 22
Medimurska 3 22 25
UKUPNO 127 428 555

Source: Authors' analysis based on data from the Croatian Bureau of Statistics
https://dzs.gov.hr/vijesti/objavljeni-konacni-rezultati-popisa-2021/1270. (5.12.2023.)

Therefore, in Croatia, there are a total of 555 local self-government units (556
81



https://dzs.gov.hr/vijesti/objavljeni-konacni-rezultati-popisa-2021/1270

Zastita i sigurnost, year 4., number 1.

including Zagreb). The Split-Dalmatia County, the second-largest county
territorially with 4,540 km? or 8.022% of the national territory, has the highest
number of cities (16) and municipalities (39). Conversely, the Brod-Posavina
County has the fewest cities (2), while the Pozega-Slavonia County has the
fewest municipalities (5). The public has various perceptions about the
responsibilities of cities and municipalities. "Local bodies can be entirely
elected, partially elected, or appointed, with their scope ranging from very
important political, economic, social, and other tasks to merely 'mowing the
lawn." The oversight by central bodies can range from minimal control over the
legality of their work to exercising true 'tutelage’ over them. In some places,
local self-government is more local than self-government, while in others, it
represents more than self-government.” (Anti¢, 2002). Formally and
normatively, local self-government in Croatia is predominantly local. "Local
self-government units, within their self-governing scope, perform tasks of
local importance that directly fulfill the needs of citizens, which are not
assigned to state bodies by the Constitution or law, particularly tasks related
to: settlement and housing regulation; spatial and urban planning; communal
activities; child care; social welfare; primary health care; upbringing and
primary education; culture, physical culture and sports; consumer protection;
protection and improvement of the natural environment; fire and civil
protection."2 In addition to the previously described scope of cities and
municipalities, large cities are also responsible for: "maintaining public roads
and issuing building and location permits, other acts related to construction,
and implementing spatial planning documents."*® As Croatia is a member of
the European Union, it is necessary to emphasize that "the EU does not have a
unified concept for defining the relationship between the central state and
lower levels of government, and member states retain autonomy in
determining the optimal level of decentralization."'* Therefore, it is not
possible to speak of a unified model of local self-government in EU member
states, resulting in different experiences regarding the reforms that individual

2 7akon o podruénoj (regionalnoj i lokalnoj samoupravi® ¢&lanak 19
https://www.zakon.hr/z/132/ (5.12.2023.)

13 7Zakon o podru&noj (regionalnoj i lokalnoj samoupravi, ¢lanak 19a
https://www.zakon.hr/z/132/Zakon-o-lokalnoj-i-podru%C4%8Dnoj-%28regionalnoj%29-
samoupravi. (5.12.2023.)

14 Europeizacija hrvatske lokalne samouprave Dva desetlje¢a primjene standarda Europske
povelje o lokalnoj samoupravi” https://iju.hr/Dokumenti/pub_36.pdf (5.12.2023.)
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member states have implemented in the area of local self-government. The
intention of these reforms has been to merge local self-government units, with
two models being represented. The first model involves mandatory merging
"from the top down," and the second involves voluntary merging "from the
bottom up." "Examples of mandatory merging include Denmark and Belgium
(1970s) and Greece (late 1990s and early 2000s). Estonia implemented
completely voluntary merging (late 1990s and early 2000s), while some
countries used a combination of voluntary and mandatory merging."* The
supranational norms that need to be incorporated into national legislation
regulating local self-government are contained in the "European Charter of
Local Self-Government"'® of the Council of Europe from 1985, which the
Croatian Parliament ratified in 1997 after Croatia joined the Council of
Europe. "Local self-government means the right and ability of local units,
within the limits set by law, to regulate and manage, under their own
responsibility and in the interest of the local population, a substantial share of
public affairs."!” Voluntary merging of municipalities in Croatia is encouraged
by government measures outlined in the "National Recovery and Resilience
Plan" for the period from 2021 to 2026. Part of the Plan relates to a
"Functional and Sustainable Local Self-Government,"*® noting that "the local
self-government system faces challenges of insufficient administrative and
fiscal capacity to provide quality services to citizens for which they are
responsible, as well as a lack of transparency in budget spending. This results
in many units inadequately meeting certain public needs, and citizens are
dissatisfied with the functioning of some units." In the fiscal years of 2022,
2023, and 2024, the government has secured significant funds (around 15
million euros annually) to incentivize the voluntary merging of local self-
government units. Unfortunately, at least so far, there has been no interest in
voluntary merging. "It seems that such interest does not exist, despite (limited)
financial incentives, which consequently means that the existing number of
municipalities (428) and cities (127) remains unchanged."!®

15 https://www.eizg.hr/dobrovoljno-ili-obvezno-spajanje-opcina-i-gradova-sto-kako-izasto/
(5.12.2023.)

16 https://rm.coe.int/ (5.12.2023.)

17 €lanak 3. Povelje. Isto.

18 https://planoporavka.gov.hr/UserDocsImages/dokumenti/55%20 (5.12.2023.)

19 https://informator.hr/strucni-clanci/interes-opcina-i-gradova-za-dobrovoljno-spajanje
(5.12.2023.)

83


https://www.eizg.hr/dobrovoljno-ili-obvezno-spajanje-opcina-i-gradova-sto-kako-izasto/
https://rm.coe.int/
https://planoporavka.gov.hr/UserDocsImages/dokumenti/55
https://informator.hr/strucni-clanci/interes-opcina-i-gradova-za-dobrovoljno-spajanje

Zastita i sigurnost, year 4., number 1.

2.3. Local Self-Government Units in Quantitative Terms

In practical terms, local self-government units influence the quality of
life by providing public services through public institutions or commercial
companies (utility companies). "The communal economy is a comprehensive
system for performing communal activities, constructing and maintaining
communal infrastructure, and maintaining communal order in the areas of
municipalities, cities, and the City of Zagreb."?® By analyzing the the
existence of public institutions and commercial companies in a given area
based on the "Register of Budgetary and Extrabudgetary Users of Local and
Regional Self-Government Units maintained and publicly published by the
Ministry of Finance,"?! we have obtained noteworthy results.

Table 2. Budget Users of City Budgets, and the Number of Municipalities with/without

Budget Users
3. County Number of cities / Number of Number of Municipalities
Number of Budget users Municipalities with with
Budget Users No Budget Users

Zagrebacka 9/64 8 (32%) 17 (68%)

Krapinsko-zagorska 7124 12 (48%) 13 (52%)
Sisacko-moslavacka 7145 11 (91,60%) 1 (8,40%)
Karlovacka 5/35 3(17,65%) 14 (82,35%)
Varazdinska 6/30 8 (36,40%) 14 (63,60%)
Koprivni¢ko-krizevacka 3/25 10 (45,50%) 12 (54,50%)
Bjelovarsko-bilogorska 5/30 5 (27,80%) 13 (72,20%)
Primorsko-goranska 14/85 7 (31,80%) 15 (68,20%)
Lic¢ko-senjska 4/21 7 (87,50%) 1 (12,50%)
Viroviti¢ko-podravska 3/18 4 (33,30%) 8 (66,70%)

Pozesko-slavonska 5/21 2 (40%) 3 (60%)
Brodsko-posavska 2/23 4 (15,40%) 22 (84,60%)
Zadarska 6/37 24 (85,70%) 4 (14,30%)
Osjecko-baranjska 7150 9 (25,70%) 26 (74,30%)

Sibensko-kninska 5/37 3 (20%) 12 (80%)
Vukovarsko-srijemska 5/40 14 (53,80%) 12 (46,20%)
Splitsko-dalmatinska 16/105 25 (64,10%) 14 (35,90%)

Istarska 10/77 13 (42%) 18 (58%)

20 7akon o komunalnom gospodarstvu, ¢lanak 2. https://www.zakon.hr/z/319/Zakon-
okomunalnom-gospodarstvu (pristupljeno 15.9.2023.)

21 https://mfin.gov.hr/istaknute-teme/drzavna-riznica/racunovodstvo/registar-proracunskih-
izvanproracunskih-korisnika (6.12.2023.)
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Dubrovacko-neretvanska 5/39 8 (47%) 9 (53%)
Medimurska 3/20 10 (45,50%) 12 (54,50%)
UKUPNO 127/826 185 (43,80%) 243 (56,20%)
Total Number of Budget Users in Cities and Municipalities | 1011 |

Source: Created by the authors based on the "Register of Budgetary and Extrabudgetary Users of Local and Regional
Self-Government ~ Units of the  Ministry of  Finance."https://mfin.gov.hr/istaknute-teme/drzavna-
riznica/racunovodstvo/registar-proracunskih-i-izvanproracunskih-korisnika/178. (6.122023.)

The total number of budget users in the 127 cities is 826, averaging 6.5
users per city. Cities in eleven counties have budget users above this average.
The highest number of budget users, 105, is found in the sixteen cities of Split-
Dalmatia County, while the lowest number, 20, is found in the three cities of
Medimurje County. However, from a service perspective, the indicators
regarding budget users in municipalities are concerning. Only 185
municipalities, or 43.80%, have budget users, while 243 municipalities, or
56.78%, have no budget users. This situation regarding budget users in
municipalities is unsustainable from a rationality standpoint and is particularly
inconsistent with the intentions of the Constitution and laws regulating the
activities of municipalities. Therefore, it is appropriate to refer to the analysis
by Jurlina Alibegovi¢, D., "Quality of Life in Counties, Cities, and
Municipalities,?> which states: "As many as 243 municipalities, or nearly 60%
of municipalities in Croatia, do not have a single budget user—public
institutions such as kindergartens, schools, libraries, health centers, cultural
centers, and utility companies that provide services to residents and
entrepreneurs. This means that in half of the municipalities, residents and
entrepreneurs cannot access any public service in the municipality where they
live or work." Over 50% of municipalities that have budget users are located in
five counties: Sisak-Moslavina, Lika-Senj, Zadar, Vukovar-Srijem, and Split-
Dalmatia. The municipalities in Sisak-Moslavina County have the highest
number of budget users, while those in Brod-Posavina County have the fewest.
"In Brod-Posavina County, there are 22 municipalities without a single
institution providing any public service to their residents, and only four
municipalities where institutions provide some service - in the municipalities
of Gornji Bogicevci and Okucani, there is a library, and in the municipalities
of Oriovac and ReSetari, there is a kindergarten. In other words, municipal
mayors likely make 'empty promises' to their voters during local elections,
while the tax and non-tax revenues of the taxpayers, the residents of these
municipalities, go towards funding the salaries and material costs of mayors

2 https://www.eizg.hr/kvaliteta-zivota-u-zupanijama-gradovima-i-opcinama (6.12.2023.)
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(and occasionally deputy mayors) and employed officials, as well as the
operational costs of functioning local governments that do not perform the
tasks for which they were established."?®> The number of employees in local
self-government units has continuously tended to increase, analogous to the
increase in the number of units, which is inconsistent with the decrease in
population. "According to the latest available data, at the end of 2019, there
were 19,047 officials and employees in the 576 local and regional self-
government units, including 2,409 employees in counties, 10,777 in cities, and
5,861 in municipalities. In Zagreb, there were a total of 3,085 officials and
employees."?* "The number of employees in municipalities has more than
doubled from 2002 to 2019, while the population decreased by about 700,000
in the same period (2001: 4,437,460; 2021: 3,871,833).%°

3. RESEARCH ON DIGITAL PROCESSES IN LOCAL
GOVERNMENT

Digital processes, or the use of information and communication
technologies to deliver faster, cheaper, safer, and higher quality
services/products within the local self-government system, are defined in the
"Digital Croatia Strategy for the Period until 2032,"% adopted by the Croatian
Parliament at the end of 2022. The Strategy emphasizes that the digital
transformation of public administration (state administration, local self-
government, public services, and the judiciary) in Croatia is crucial for
providing more efficient services to citizens and business entities. The
implementation of digital processes significantly determines the reduction of
human resources. Therefore, the continuous increase in the number of
employees in local self-government raises the question: to what extent is
digitalization present in the working processes of local self-government
units? Especially since the document that systematizes job positions in local
self-government, in addition to qualified education and work experience,
includes "computer literacy” as a requirement for employment when
announcing job openings. To gain insight into the actual situation, we

23 https://www.eizg.hr/kvaliteta-zivota-u-zupanijama-gradovima-i-opcinama (6.12.2023.)

24 https://www.eizg.hr/zaposleni-sluzbenici-i-namjestenici-u-zupanijama-gradovima-iopcinama
(7.12.2023.)

%5 https://dzs.gov.hr/vijesti/objavljeni-konacni-rezultati-popisa-2021/1270. (7.12.2023.)

26 https://narodne-novine.nn.hr/clanci/sluzbeni (8.12.2023.)
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conducted a survey among employees of municipalities and cities. The
survey was distributed via a "Google Forms" questionnaire to the email
addresses of 428 municipalities and 127 cities during November 2023. The
survey was completed by 78 (18.2%) officials employed in municipalities
and 23 (18.1%) officials employed in cities, making the response rates almost
identical in percentage terms. The survey data were stored on Google Drive?’,
statistically processed using the "JASP"2 program, and described using
descriptive methods. For the purpose of drawing conclusions, synthesis
methods were used to integrate the conclusions with the analysis into a
coherent whole. Of the total number of respondents, 31 were women and 70
were men. Eighty-two respondents had higher education, while 19 had
secondary education. The majority of respondents, 39 (38.60%), were under
40 years old. The largest group of respondents, 32 (31.70%), had between 10
and 20 vyears of work experience. Respondents understood digital
transformation as: (a) procurement of digital tools (IT equipment) (23.87%);
(b) changes in work methods (21.9%); (c) employee training (11.61%); and
(d) all of the above (43.23%). Most respondents (58.90%) used a personal
computer daily, followed by a laptop (31.51%), and other equipment
(9.59%). In their daily work, respondents mostly used "Microsoft Office"
(43.81%), followed by internet browsers (42.48%). A Document
Management System (DMS) was used by 11.50% of respondents, while
Enterprise Resource Planning (ERP) was used by only 1.77% of respondents.
Although computer literacy is a requirement for employment in local self-
government, 23% of respondents believed that the officials were not IT
competent, and 5% considered them to be partially qualified. We then
describe the responses to questions that determine digital processes in local
self-government. The first question related to the use of digital tools in
service provision. The results revealed a high rate (86.1%) of usage, with

12.9% using tools rarely and only 1% not using digital tools at all.
Graph 1. Usage of digital platforms and tools in service provision

Zhttps://docs.google.com/spreadsheets/d/1ZbZB8xf07ApKoPhoFzDLzEWHLME9XX1fNJoFFyt5
d0/edit?resourcekey#gid=881381261

28 JASP je besplatan program otvorenog koda za statisti¢ku analizu koji podrzava Sveuciliste u
Amsterdamu. Osmisljen je tako da bude jednostavan za koriStenje i poznat korisnicima SPSS-a.
Nudi standardne postupke analize u klasicnom i Bayesovom obliku.”

https://jasp-stats.org/ (10.12.2023).
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The second question related to the availability of professional training in
digital tools and internet security at the workplace. Results indicate that the
majority (77.2%) of respondents have access to such training. However, a
smaller percentage (22.8%) lack this opportunity, highlighting the need for
appropriate measures to open up further educational possibilities.

Graph 2. Opportunities for training at the workplace
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Source: Authors' research.

The third question explored the benefits associated with using digital tools in
performing tasks. Slightly less than a third of respondents (29.7%) believe that
digital tools do nost facilitate work processes, while every fifth respondent
(22.8%) agrees thet there are benefits.
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Graph 3. Digital transformation significantly facilitates work processes
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Source: Authors' research.

One of the fundamental principles of local self-government and public
administration as a whole is public and transparent operation. Therefore, it is
interesting to analyze the responses to the question of how much digital
transformation contributes to the transparency of local self-government units'
work. Almost a third of respondents (31.6%) do not agree with the statement,
while every fourth respondent (25.7%) accepts it.

Graph 4. Digital transformation contributes to transparency of work
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Source: Authors' research.

The next question related to the assertion that digital transformation
contibutes to cost reduction. A similar number of respondents (13.6% agree,
14.8% disagree) were almost equally divided on this matter.
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Graph 5. Digital transformation reduces costs.
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The final question addressed the obstacles to implementing digital
transformation, ranked by respondents as follows: (1) limited budget, (2) high
formalization, (3) lack of strategy, (4) organizational culture, and (5) lack of
competencies. We believe that limited budget affects the procurement of IT
equipment, while high formalization is a characteristic of work processes in
all state and public administration bodies.

Graph 6. Challenges in implementing digital transformation
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4. CONCLUSION

Croatian  local self-government, normatively regulated and
implemented in the transitional process beginning in early 1993, has
continuously experienced an increase in the number of local self-government
units up to the present day. Simultaneously, the number of users of
services/products provided by local self-government units has significantly
decreased, by approximately one million people over 30 years. The
demographic reality is that nearly 9% (37) of municipalities have fewer than
1,000 inhabitants, while 42 cities (33%) have fewer than 10,000 inhabitants.
Without hesitation, we can state that Croatia has a large number of
municipalities and cities, but unfortunately, not enough inhabitants.
Therefore, the parameters of functional design of local self-government, i.e.,
the number of organizational units relative to the number of inhabitants, are
subject to well-founded criticism from the scientific community and the
broader Croatian public. These critical observations are especially justified
when it is evident that more than half of the municipalities do not have a
single budget user, thus being unable to fulfill the mission of local self-
government, to be useful and helpful to citizens and business entities in their
respective areas. The Croatian government initiated improvements to the
local self-government system in quantitative terms at the beginning of 2022
through a project of voluntary merging of local self-government units.
Despite the financial incentives provided to municipalities and cities during
the merging process, there has been no interest shown to date. The reality,
therefore, is that only a political decision, translated into the redefinition of
the population criteria for municipalities and cities, with the possibility of
minimal deviations to meet national interests, is the only feasible path to local
self-government reform. Until then, we will continue to hear arguments from
the academic community about the unsustainability of the local self-
government system, while election promises will continue to pledge
significant reforms to the system, only for us to revert to the status quo post-
elections. However, local self-government units have shown interest in
functional merging according to one of three possible models, and the effects
are presented in the following table.
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Table 3. Effects of incentivized mergers of local self-government units

MODEL Number of Incentive Funds Paid
Units®
Functional merger through joint officials 37 €103,675.59
Agreement on organizing joint 15 €20,579.34
departments
Merger through joint companies or institutions 67 €1,187,675.94

Source: Authors' data based on https://informator.hr/strucni-clanci/interes-opcina-i-gradova-za-
dobrovoljno-spajanje (10.12.2023).

The most effective model for merging local self-government units is
the "Merger through a Joint Commercial Company or Institution." The
allocated financial resources can only be used specifically to cover part of the
costs of the commercial company or institution. Digital work processes
within local self-government units should contribute to the reduction of these
units and consequently to a significant decrease in the number of employees.
An analysis of the conducted limited empirical research indicates that the use
of digital tools in the work processes of local self-government units is largely
prevalent. The competence of the workforce, beyond the employment
requirements, is further strengthened by targeted training programs. It is
concerning that only one-fifth of employees believe that digital tools
facilitate work processes. The only logical explanation for this stance seems
to be the high degree of "administration™ or formalization of work processes.
Additionally, it is problematic that there is a perception that digitalization
does not significantly impact cost reduction and increased transparency of
operations. The research has shown, according to the respondents, that local
self-government units face several obstacles that need to be addressed
(mitigated) to maximize the potential use of digital tools in work processes.

Local self-government units.
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SaZetak

Upravijanje kriznim situacijama na kriticnoj infrastrukturi zahtjeva
sofisticirane alate za brzu i efikasnu reakciju. Integracija Geografskih
informacionih sistema (GIS) i Modela informacionog modeliranja zasnovanih
na gradevinskim informacijama (BIM) kroz GEO-BIM platformu pruza
mogucnost boljeg razumijevanja, planiranja i reagovanja u takvim
nepredvidenim situacijama.

Kriticna infrastruktura, ukljucujuci mostove, tunele, energetske i
komunikacione mreze, predstavlja osnovu modernog drustva. Njihova zastita
tokom kriznih situacija, kao Sto su prirodne katastrofe ili tehnoloski kvarovi,
kljucna je za odrzavanje kontinuiteta Zivota i privrede. Integracija GIS-a i
BIM-a kroz GEO-BIM platformu omogucava holisticki pristup upravljanju i
zastiti ove infrastrukture. GEO-BIM platforma kombinuje prostorne podatke
iz GIS-a sa detaljnim gradevinskim informacijama iz BIM-a. Ova integracija
omogucava stvaranje digitalnih dvojnica objekata i mreza, S§to omogucava
detaljnu analizu stanja i performansi infrastrukture.

Kljucne rijeci: BIM, GIS, upravljanje rizicima, modeliranje

* INZA GROUP, zivojeviceldina@gmail.com
* INZA GROUP, amerrbarucija@gmail.com
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1. UvOD

1.1 Informaciono modeliranje zgrada (BIM)

Informaciono modeliranje zgrada (BIM, eng. Building Information Modeling) je
jedan od najperspektivnijih nedavnih razvoja u industriji arhitekture, inzenjeringa
1 gradevinarstva (AEC). Sa BIM tehnologijom, digitalno se konstruiSe tac¢an
virtuelni model zgrade. Ovaj model, poznat kao informacioni model zgrade,
moze se koristiti za planiranje, projektovanje, izgradnju i rad objekta. Pomaze
arhitektima, inZenjerima i konstruktorima da vizualizuju $ta treba da se izgradi u
simuliranom okruzenju kako bi identifikovali potencijalne probleme dizajna,
izgradnje ili rada (Azhar, 2011).

BIM moze predstaviti kompletan Zivotni vijek objekta (Slika 1), od procesa
gradnje do scenarija koriStenja, tj. odrzavanja objekta. BIM omogucava
jednostavno dobijanje svih potrebnih informacija o koli¢inama (na primjer,
prilikom izrade specifikacije i proracuna troskova). On objedinjuje geometriju,
prostorne odnose, analizu osvjetljenja, koli¢ine i tehnicki opis elemenata (na
primjer, izvodaca radova, dobavljaca materijala, specifikaciju materijala i tome
slicno). Obim i odredena polja rada mogu biti izdvojena iz projekta i posebno
definisana. Takoder, sistemi ili dijelovi objekta mogu biti prikazani u
odgovarajucoj razmjeri u odnosu na cijeli objekat ili grupu objekata (Ninkov, et
al. 2016).

Programiranje

Odrzavanje

Snabdijevanje & ;

<> G
Izgradnja / > ()

Glavni projekat

Ponuda - Cijene Modeliranje elemenata, Dobavljaci

Slika 1 Zivotni vijek objekta (Ninkov, et al. 2016)
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1.2. Geoinformacijski sistem (GIS)

Geoinformacijski sistem (GIS, eng. Geographic Information System) je skup
povezanih objekata i aktivnosti koji svojim meduodnosima sluze zajednickoj
namjeni. U GIS-u zajednicka namjena je donoSenje odluka pri upravljanju nekim
prostornim aktivnostima. Svrha GIS-a je unaprijediti donosenje odluka koje su
na bilo koji nacin u vezi s prostorom. On integrira prostorne i druge vrste
informacija unutar jednog sistema te na taj nacin nudi konzistentni okvir za
analizu prostora (Tuti¢, Vuceti¢, Lapaine, 2012). Naprimjer, objedinjuje pristup
razliCitim transakcijskim 1 eksternim bazama podataka sa prostornim, zemljiSno-
knjiznim, demografskim i podacima o saobracaju, kako bi se doslo do vizualnih
(prostornih) pregleda relevantnih podataka o prostornoj strukturi trzista,
distribuciji kupaca i dobavljaca i sli¢no.

GIS je specijalna kategorija DSS-a (Decision Support System) koja omogucava
analizu 1 prikaz podataka za planiranje i donoSenje odluka koriste¢i digitalne
mape. GIS softver obuhvata Siroki spektar primjene S§to ukljucuje upotrebu
kombinacije digitalnih karata i georeferenciranih podataka (Slika 2). GIS se
upotrebljava za davanje podrske u donoSenju odluka koje zahtijevaju znanje o
prostornoj rasporedenosti ljudi, npr. moze se koristiti tako da pomogne drzavnoj
ili lokalnoj upravi izraCunati vrijeme, tj. brzinu odgovora u sluc¢aju elementarnih
nepogoda ili pomo¢i bankama odrediti najbolju lokaciju za instaliranje novih
poslovnica, i slicno. GIS alat postaje dostupan 1 malim poduzetnicima, odnosno
dopusta menadZerima da promijene podatke i automatski preraduju poslovni
scenarij u cilju nalaZenja boljeg rjeSenja (Beato, 2015).

GIS World Model
Slojevi podataka

- Slikoviti prik
Stvarni svijet IKoviti prikaz

S

Elevacija

Saobracaj
Adrese
Granice

Vode
Nadzor

Ubaceni podaci

Slika 2 Kombinacije digitalnih karata u GIS-u (http://www.in.gov)
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2. INTEGRACIJA BIM-A | GIS-A

BIM i GIS predstavljaju dvije tehnologije koje rade u razli¢itim okruzenjima, a u
oba slu¢aja je model konvertovan sa virtuelne lokacije u stvarnu lokaciju i realne
koordinate. Softver koji se najcesce koristi u BIM-u je Autodesk Revit, a u GIS-
u ArcGISpro. Razvoj informacijskog modela projekta omogucéava sredivanje
informacija koje se odnose na svaki aspekt, kako bi se jasno identificirala
upotreba materijala, mjerenja, hitnost operacije, itd. Na Slici 3 je prikazan jedan
BIM model raden u Revit softveru (Yousif Burhan, 2021).

I oovecnre | Sructue St prcam st Amctms  Ansie MasngaSes Colshente Viw Mamge At Lumion®

GU@@ DFEQ@QE&@O@AIK @@I @ TEE T N 7w

ndﬂ'y Wall - Door i

S

A

L0 B KGR ¢ R G <
Slicko select, TARforaernstes, CTRL ads, SHIFT unselects. & e AR R O T

Slika 3 BIM model

Prenos BIM modela u GIS zahtijeva da su uradeni neki koraci kako bi BIM bio
prikladan za GIS okruzenje (Slika 4).
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Slika 4 Prenos BIM modela u GIS (Yousif, Burhan, 2021)

Nakon sto je BIM model pripremljen, ubacuje se u ArcGISpro okruzenje i vrsi se
georeferenciranje objekta na stvarnu lokaciju, kao Sto je prikazano na Slici 5.

k|

Slika 5 Objekat na stvarnoj lokaciji

Snaga BIM-a lezi u stvaranju 3D modela koji koriste parametarske elemente koji
su pogodni za sve objekte. Medutim, ono $to je joS uvijek problem je integracija
BIM modela u okolini i ova Cinjenica ne dozvoljava planiranje intervencija.
Integracijom sa GIS-om dobijaju se sve informacije iz okoline objekta.

Vaznost integracije BIM-a i GIS-a, odnosno implementacija BIM-a u
geoprostornom kontekstu, moze biti korisna za analizu odabira lokacije,
simulacije za odredivanje potroSnje, reagovanje usljed nastanka prirodne
nepogode itd. Takva integracija takoder moze biti korisna za katastarske svrhe,
analize okoline, kao i za arhitektonske namjene. Integracija ova dva sistema moZze
imati nekoliko problema kao §to su razli¢iti naCini predstavljanja geometrija,
koriStenje razli¢itth podataka 1 koordinatnih sistema, razliCito koriStena
semantika. Medutim, napori istrazivaca u ovoj oblasti su usmjereni ka rjeSavanju
ovih problema (Vacca et al., 2018).

3. BIM I GIS INTEGRACIJA ZA OKOLINU SKLONU
KATASTROFAMA

Integracija GIS-a i BIM-a kroz GEO-BIM platformu predstavlja klju¢ni korak ka
unaprijedenju upravljanja kriznim situacijama na kriti¢noj infrastrukturi. Ova
tehnologija pruza neophodne alate za bolje razumijevanje prostornih i
funkcionalnih karakteristika infrastrukture, kao i efikasno planiranje i reagovanje
u slucaju nepredvidenih dogadaja. Unaprijedenje sigurnosti, otpornosti i
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operativne efikasnosti infrastrukture postaje sve vise moguce kroz
implementaciju naprednih tehnoloskih rjesenja poput GEO-BIM platforme.

Kroz simulacije razli¢itih scenarija, ova tehnologija doprinosi brzom
identifikovanju kriticnih taaka i1 oSteéenja, $to olakSava prioritetizaciju
intervencija. Na primjer, tokom poplava ili zemljotresa, GEO-BIM moze
omoguciti preciznu analizu potencijalnih podrucja rizika i pruziti informacije za
efikasnu evakuaciju i obnovu. U nastavku je predstavljena studija slucaja
rekonstrukcije nakon zemljotresa u Mexico Cityju.

Studija slucaja. Nakon razornih potresa u Mexico Cityju, 2020. godine,
pokrenuto je istrazivanje koje je imalo za cilj da se minimizira teritorija sklona
katastrofama 1 stvaranje shema rekonstrukcije nakon potresa. Takoder, prioritet
je bio razvoj propisa o urbanistickom planiranju zasnovanom na prevenciji od
mogucih uniStavanja. Sistemi koji su bili kljucni u realizaciji su BIM 1 GIS.
BIM 1 GIS se mogu istovremeno koristiti u okruZenjima sklonim katastrofama
kako bi se sprijecile buduce katastrofe kroz poboljsanu tacnost rekonstrukcije,
kao i za konstruisanje planova za vanredne situacije.

Jos jedan kljucni faktor je geologija korita jezera Mexico Cityja. Neki istrazivaci
iz Nacionalne nau¢ne fondacije spomenuli su da su upravo jezera pogorSala
posljedice potresa, potkopavajuci temelje mnogih zgrada.

Nakon potresa, Mexico City je osnovao veliku GIS bazu podataka pod nazivom
Nacionalni atlas rizika. Tamo su meksicka vlada 1 Ministarstvo za upravljanje
rizicima 1 civilnu zastitu pratili sve zgrade koje su pretrpjele Stetu ili su se srusile.
To ukljucuje kvarove u glavnom gradu i podatke o tome kako se teritorija mijenja
tokom vremena. Teritoriju pogodenu potresom moguce je predstaviti putem GIS
podataka. Klju¢no je da arhitekte i inZenjeri razumiju zaSto se zgrada srusi tokom
zemljotresa i kako se teritorija mijenja radi rekonstrukcije, kako bi se smanjila
mogucnost ponovnog rusenja. Ove simulacije mogu biti moguce uz koriStenje

BIM i GIS integracije za oporavak od katastrofe na temelju pametnog donosenja
odluka.

Koristenjem Nacionalnog atlasa rizika moguce je napraviti 3D model teritorije sa
propustima 1 promjenama na teritoriji. Meksicka vlada razvila je PRUVI,
program koji ima za cilj razvoj urednog i sve odrzivijeg urbanistickog planiranja
i inkluzivnog stambenog razvoja u glavnom gradu. BIM i GIS integracija pomaze
u donoSenju odluka i taénosti za PRUVI. Razumijevanjem kako zemljotresi uticu
na arhitekturu 1 teritoriju sti¢e se perspektiva urbanistickog planiranja, a
gradevinski propisi su prilagodeni za PRUVI s ta¢no$¢u i na temelju seizmickih
opasnosti.

Kako bi se osigurala prevencija rizika u Mexico Cityju nakon zemljotresa,

Ministarstvo sigurnosti i zastite gradana, Civilna zastita i Nacionalni centar za

prevenciju katastrofa, pripremili su Smjernice za smanjenje seizmickog rizika. U

Smjernici je jedan od ciljeva planiranje i reguliranje urbanistickog planiranja

razvoja prema seizmiCkim hazardima. Smjernica je razvijena na osnovu okvira
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integracije BIM-a i GIS-a sa predoCavanjem preventivnih akcija vezanih za
prirodne katastrofe, kao 1 sa Zeljenim pobolj$anjima realnog stanja.

Cilj ovog istrazivanja je razumijevanje sinergije BIM-a i GIS-a za prevenciju
okoline sklone katastrofama i rekonstrukciju nakon potresa. Prvi pristup
integracije BIM-a i GIS-a treba koristiti za razumijevanje grada i nedostataka
infrastrukture da bi se potom razmisljalo o izvodljivoj i odrzivoj urbanoj
rekonstrukciji. Kako bi se izbjeglo da Mexico City postane okruzenje sklono
katastrofama, prijedlog istrazivaca je koriStenje BIM 1 GIS integracije kako bi se
osigurala prevencija rizika u Mexico Cityju za izvodljivu rekonstrukciju nakon
potresa (Diaz Guzman, 2023).

4. ZAKLJUCAK

Istrazivanja u buduénosti bi trebala da se fokusiraju na dalje unaprijedenje
tehnologija GEO-BIM platforme, ukljucujuéi razvoj algoritama za predvidanje
rizika i automatizaciju procesa upravljanja kriznim situacijama. Potrebno je,
takoder, istraziti primjene ove tehnologije u razli¢itim geografskim i
infrastrukturnim kontekstima radi boljeg razumijevanja njenog potencijala i
ograni¢enja, kao 1 razvijanje standardizovanih pristupa implementaciji u Sirem
spektru industrija. Uz napredak tehnologije, izazovi u implementaciji GEO-BIM
platforme takoder obuhvataju pitanja interoperabilnosti, zaStite podataka i obuke
osoblja. Potreba za standardizacijom formata podataka i protokola za razmjenu
informacija ostaje kljucni prioritet za industriju. Takoder, analiza ekonomskih
efekata primjene GEO-BIM platforme mogla bi dodatno istraziti dugoroéne
ustede 1 efekte na investicije u infrastrukturu.
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Abstract

Crisis management on critical infrastructure requires sophisticated
tools for quick and efficient response. The integration of Geographic
Information Systems (GIS) and Building Information Modeling (BIM)
through the GEO-BIM platform provides the ability to better understand,
plan and respond to such contingencies.

Critical infrastructure, including bridges, tunnels, energy and
communication networks, is the foundation of modern society. Their
protection during crisis situations, such as natural disasters or technological
failures, is crucial for maintaining the continuity of life and the economy. The
integration of GIS and BIM through the GEO-BIM platform enables a
holistic approach to the management and protection of this infrastructure.
The GEO-BIM platform combines spatial data from GIS with detailed
construction information from BIM. This integration enables the creation of
digital duplicates of objects and networks, which enables a detailed analysis
of the state and performance of the infrastructure.

Keywords: BIM, GIS, risk management, modeling.
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1. INTRODUCTION

1.1.  Building Information Modeling (BIM)

Building information modeling (BIM) is one of the most promising
recent developments in the architecture, engineering, and construction (AEC)
industry. With BIM technology, an accurate virtual model of a building is
digitally constructed. This model, known as a building information model,
can be used for planning, design, construction, and operation of the facility. It
helps architects, engineers, and constructors visualize what is to be built in a
simulated environment to identify any potential design, construction, or
operational issues (Azhar, 2011).

BIM can represent the entire life cycle of an object (Figure 1), from the
construction process to the scenario of use and maintenance of the object.
BIM makes it easy to get every information that is needed about quantities
(for example, while creating specifications and cost estimates). It combines
geometry, spatial relationships, lighting analysis, guantities and technical
description of elements (for example, contractor, material supplier, material
specification, etc.). The scope and specific fields of work can be separated
from the project and defined separately. Furthermore, systems or parts of the
object can be displayed in the appropriate scale in relation to the entire object
or group of objects (Ninkov, et al. 2016)The first chapter will define the State
Security Authority of Bosnia and Herzegovina, present its competences and
powers, and its organizational structure. The second chapter will discuss the
protection and transfer of secret data. The third chapter will present
procedures during international operational police cooperation.

Odrzavanje -y Programiranje
&

Snabdevanjeg ( W

(<

Koncept dizajn

Izgradnja /\{),« w.[
{’f- ) b
Priprema gradnje, \ ’:3 Glavni projekat

Ponuda - Cene Modelovanje elemenata, Dobavljaéi

Figure 1 Lifetime of the object (Ninkov, et al. 2016)
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1.2.  Geographic Information System (GIS)

Geographic Information System (GIS) is a set of connected objects and
activities that serve a common purpose through their interrelationships. In
GIS, the common purpose is to make decisions when managing some spatial
activities. The purpose of GIS is to improve decision-making related to space
in any way. It integrates spatial and other types of information within one
system and thus offers a consistent framework for spatial analysis (Tutic,
Vuceti¢, Lapaine, 2012). For example, it combines access to various
transactional and external databases with spatial, land registry, demographic
and traffic data, in order to obtain visual (spatial) overviews of relevant data
on the spatial structure of the market, distribution of buyers and suppliers and
the like.

GIS is a special category of DSS (Decision Support System) that
enables analysis and presentation of data for planning and decision-making
using digital maps. GIS software encompasses a wide range of applications
that include the use of a combination of digital maps and georeferenced data
(Figure 2). GIS is used to support decision-making that requires knowledge
about the spatial distribution of people, for example it can be used to help
state or local government to calculate the time, i.e. speed of response in case
of natural disasters or it can help banks to determine the best location for
installing new branches. The GIS tool becomes available to small
entrepreneurs and it allows managers to change data and automatically
process the business scenario in order to find a better solution (Beato, 2015).

104



Zastita i sigurnost, year 4., number 1.
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Figure 2 Combinations of digital maps in GIS (http://www.in.gov

2. BIM AND GIS INTEGRATION

BIM and GIS are two technologies that work in different environments
and in both systems the model is converted from the virtual site to the real
site and the real coordinates. The software that BIM uses most often is
Autodesk Revit and ArcGISpro is used in GIS. The development of the
project information model enables the arrangement of all information
pertaining to each aspect in order to clearly identify the usage of the
materials, the measurements, the urgency of the operation, etc. Figure 1
shows a BIM model made |n Revit software (You3|f Burhan, 2021)

BT O W

Figure 3 BIM model
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Transferring BIM model to GIS requires that some steps are taken to
make BIM suitable for a GIS environment (Figure 4).

Figure 4 Transfer of BIM model to GIS (Yousif, Burhan, 2021)

After the BIM model is prepared, it is imported into the ArcGISpro
environment and the object is georeferenced to the actual location, as shown
in Figure 5.

Figure 5 Object in real location
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The strength of a BIM lies in creating 3D models using parametric
elements that are suitable for all buildings. However, what is still a problem
is the integration of the BIM model in the environment and this fact does not
allow the planning of interventions. Integration with GIS provides all the
information from the surroundings of the facility.

The importance of integrating BIM and GIS, that is, implementation of
BIM in the geospatial context can be useful for site selection analyses,
simulations to determine energy consumption, fire response management
operations etc. Such an integration can also be useful for cadastral uses,
environmental analysis, as well as architectural uses. The integration of these
two systems still presents several problems such as the different ways of
representing geometries, the use of different datum and coordinate systems,
the different semantics used. The effort of the researchers in this field is
directed towards solving these problems (Vacca et al., 2018).

3. BIM AND GIS INTEGRATION FOR A DISASTER-PRONE
ENVIRONMENT

The integration of GIS and BIM through the GEO-BIM platform
represents a key step towards improving crisis management on critical
infrastructure. This technology provides the necessary tools for a better
understanding of the spatial and functional characteristics of the
infrastructure, as well as effective planning and response in case of
unforeseen events. Improving the safety, resilience and operational efficiency
of the infrastructure is becoming increasingly possible through the
implementation of advanced technological solutions such as the GEO-BIM
platform.

Through simulations of different scenarios, this technology contributes
to the rapid identification of critical points and damage, which facilitates the
prioritization of interventions. For example, during floods or earthquakes,
GEO-BIM can enable precise analysis of potential risk areas and provide
information for effective evacuation and reconstruction. A case study of post-
earthquake reconstruction in Mexico City is presented below.

Case Study: After the devastating earthquakes in Mexico City, in 2020,
research was initiated that aimed to minimize disaster-prone territory and
create post-earthquake reconstruction schemes. Also, a priority was the
development of regulations on urban planning based on the prevention of
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possible destruction. The systems that were key in the implementation are
BIM and GIS.

BIM and GIS can be wused simultaneously in disaster-prone
environments to prevent future disasters through improved reconstruction
accuracy and contingency plans beforehand.

Furthermore, another key factor is the lakebed geology of Mexico City,
liquefaction. Some researchers from the National Science Foundation
mentioned that liquefaction worsened the impacts of the earthquake,
undermining the foundation of many buildings.

As a consequence of the damages, Mexico City has a big GIS database
called National Risk Atlas. There, the Mexican government and the Risk
Management and Civil Protection Ministry have tracked all the buildings that
suffered damage or collapsed. This includes the failures in the capital and
data on how the territory is changing over time. As architects and engineers,
it is critical to understand why a building collapses during an earthquake and
how the territory changes for reconstruction, in order to reduce the possibility
of repeated collapse. These simulations can be possible with the use of BIM
and GIS integration for disaster recovery based on smart decision-making.

Using the National Risk Atlas, it is possible to create a 3D model of the
territory with faults and changes in the territory. The Mexican government
has developed the PRUVI, a program that aims to develop orderly and
increasingly sustainable urban planning and inclusive housing development
in the capital. BIM and GIS integration is helping the decision-making and
accuracy for the PRUVI. By understanding how earthquakes affect the
architecture and the territory an urban planning perspective will be gained.
Construction regulations will be adapted for the PRUVI in Mexico with
accuracy and based on seismic hazards.

Furthermore, to guarantee risk prevention in Mexico City post-
earthquake, Security and Citizen Protection Ministry, National Coordination
of Civil Protection and National Center for Disaster Prevention prepared a
Guideline for Seismic Risk Reduction. In the guideline, one of the goals is to
plan and regulate urban development planning according to seismic hazards.
The guideline was developed based on the framework of the integration of
BIM and GIS with the literature of preventive actions related to natural
disasters, as well as with the desired improvements of the real situation.

The aim of this research is to understand how BIM and GIS can be
integrated for disaster-prone environment prevention and post-earthquake
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reconstruction. In this research, two simultaneous literature reviews were
needed to understand the possible BIM and GIS integration for susceptibility
analysis of a territory and urban reconstruction post-earthquake and its
feasibility in Mexico City. To avoid Mexico City becoming a disaster-prone
environment, the researcher's proposal is to use BIM and GIS integration to
ensure risk prevention in Mexico City for feasible post-earthquake
reconstruction (Diaz Guzman, 2023).

4. CONCLUSION

Future research should focus on the further improvement of GEO-BIM
platform technologies, including the development of risk prediction algorithms
and the automation of crisis management processes. It is also necessary to
explore the applications of this technology in different geographical and
infrastructural contexts in order to better understand its potential and
limitations, as well as to develop standardized approaches to implementation
in a wider range of industries. Along with technology advances, challenges in
implementing the GEO-BIM platform also include issues of interoperability,
data protection, and staff training. The need to standardize data formats and
protocols for information exchange remains a key priority for the industry.
Furthermore, an analysis of the economic effects of applying the GEO-BIM
platform could additionally investigate long-term savings and effects on
infrastructure investments.
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Rad s mnogim radnim sredstvima je zahtjevan a moze biti i veoma opasan.
Mnogi standandardi regulisu ovu oblast a medu njima je i standard ISO
45001:2018. Povrede i bolesti povezane s radnim mjestom znacajno opterecuju
poslodavce i uticu na ekonomiju uopste, sto je usmjerilo i rad na pripremi ovog
vaznog standarda. Takoder, u mnogim firmama postoje interna radna uputstva
za rad s pojedim sredstvima, a u cilju zastite zdravlja i Zivota ljudi. Viljuskari
su takva sredstva koja zahtijevaju obucenost osoblja za manipulisanje njima, a
radi zastite, kako sebe, tako i drugih. U ovom radu prikazano je radno uputstvo
uradeno u zenickoj Zeljezari za rukovanje viljuskarom koje egzistira veé duzi
vremenski period, ali moZe biti i nacin rada ovim sredstvom i u drugim
preradivackim ili usluznim firmama.
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1. UvOD

Standard 1SO 45001:2018, odnosno BAS ISO 45001:2019 (Sistemi upravljanja
zastitom zdravlja i sigurnosti na radu — Zahtjevi s uputstvima za upotrebu), pruza
skup jakih 1 efikasnih procesa za poboljSanje sigurnosti na radnom mjestu.
Ocekuje se da ¢e se primjenom ovog medunarodnog standarda, dizajniranog da
pomogne organizacijama svih veli¢ina i industrijskom sektoru, smanjiti broj
povreda i bolesti na radnim mjestima Sirom svijeta. Povrede i bolesti povezane s
radnim mjestom znacajno opterecuju poslodavce i uticu na ekonomiju uopste, sto
je usmjerilo i rad na pripremi jednog ovakvog standarda, tj. 1ISO 45001 [1].
Organizacije i firme su u obavezi da primjenjuju sve standarde i inovacije koji se
odnose na zastitu zdravlja, zastitu od povreda zaposlenih i takoder da navedeno
stalno unapreduju. Pored ovog i sli¢nih standarda mnoge firme i organizacije
poboljSavaju zaStitu na radu svojih zaposlenih uvodenjem osim nacionalnih ili
internacionalnih standarda i izradom internih standarda i uputstava za rukovanje
ili rad s nekim specifi¢nim sredstvima ili orudem.

Zenitka Zeljezara prednja¢i po broju izrade uputstava, pravilnika i internih
standarda za mnoga podrucja 1 posebno s aspekta zastite na radu, $to je logi¢no
jer tehnoloski proces u Zeljezari je vema kompleksan i sadrzi veliki broj
opasnosti.

Jedna od opasnosti je i nepravilno rukovanje s viljuSkarom, nezamjenjivim
sredstvom u ovom poslovnom drustvu. Zbog moguc¢ih problema kod
manipulacije s viljuSkarom napravljena su uputstva koja umanjuju rizik od
povreda kako rukovaoca tako i drugih u okruzenju.

Osnova za provodenje zaStite na radu je procjena rizika da se moze desiti neka
incidentna situacija. Procjena rizika je osnovni dokument u podrucju zastite na
radu, a izraduje se u skladu s priznatim i poznatim metodama te sluzi za
identifikaciju, specifikaciju i evaluaciju nivoa rizi¢nih pojava, tj. vrste rizi¢nih
pojava (opasnosti, Stetnosti 1 napori). Nakon analize vrste i nivoa intenziteta
rizika, planom mjera daju se prijedlozi za primjenu osnovnih i posebnih pravila
zaStite na radu odnosno primjenu nacela zaStite na radu (eliminacija ili
umanjivanje rizika, udaljavanje rizika od radnika ili radnika od rizika,
ogradivanje rizika ili ogradivanje radnika u odnosu na rizik, primjena li¢ne
zaStitne opreme) te rokovi provedbe, odgovorne osobe i nacini kontrole u
provedbi utvrdenih mjera zastite na radu [2].
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Osnovni dio tehnoloskog postupka je proizvodna operacija koja se izvodi na
odredenom radnom mjestu pomocu odredenog alata ili uredaja/masine.
Proizvodne operacije slijede u tehnoloskom procesu po strogo utvrdenom
redoslijedu kojeg se treba obavezno pridrzavati.

U sklopu toga uradeno je radno uputstvo za rad s viljuskarom, koje egzistira ve¢
duzi vremenski period i pokazalo se dosta efikasnim. Ovo radno uputstvo se
primjenjuje za viljuskare kojima rukuju zaposlenici poslovnog drustva kao i
eksterni izvodaci koji rade unutar pogona firme ili izvan pogona u poslovne svrhe
firme.

Vozaci viljuskara (zaposlenici firme i eksternih firmi) odgovorni su za primjenu
radnog uputstva u svom radu, a u skladu sa tehni¢kim moguénostima i viljuskari
moraju biti opremljeni prema internom standardu firme ST 006-A2 [3]. Takoder,
kod nabavke novih viljuskara treba insistirati na potpunoj opremi u skladu s tim
standardom. Izgled viljuskara novije izvedbe za teret od 2,5 t dat je na slici 1.

cgl".
4
w |
&
g

Slika 1. Izgled viljuskara novije izvedbe, dizel viljuskar za teret od 2,5 t [4]

2.1.0baveze i odgovornosti vozaca viljuskara

U sklopu internog uputstva (Radnog uputstva) navedene su obaveze i
odgovornosti za vozace viljuskara koji se moraju takoder pridrzavati sljedece
procedure [5]:

-prije pocetka koristenja viljuskara izvrsiti KTP (Kontrolno-tehnicki pregled) ,
-evidenciju izvrSenih KTP voditi putem ,,check liste”, na definisanom obrascu
(Kontrolna lista tehnicke ispravnosti),

-voditi evidenciju realizovanih sati rada na istom obrascu,
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-postivati upute za rukovanje i odrzavanje propisane od proizvodaca,
-postivati opisana pravila za vozace viljuskara.

U slucaju da vozac viljuskara prilikom izvodenja KTP utvrdi neispravnosti na
viljuskaru, (registrovano u obrascu) mora odmah obavijestiti neposrednog
rukovodioca koji je obavezan preduzeti daljnje aktivnosti u cilju dovodenja
viljuskara u ispravno stanje. Strogo je zabranjen rad sa neispravnim viljuskarima
1 za sobom povlac¢i odgovornost.

Takoder, u sklopu ove tacke navedeno je Sta se ne smije, odnosno Sta vozaci
viljuskara ne smiju raditi. To je definisano kako slijedi, tj. ne smije se raditi
sljedece:

-raditi poslove koji nisu predvideni planom rada i odobrenjem neposrednog
rukovodioca kao i bez prethodne procjene rizika,

-vrsiti pomjeranje viljuskara i vila u isto vrijeme,

-nositi teret iznad ljudi i ne dozvoliti ljudima da idu ispod vila ili da stoje u
neposrednoj blizini kretanja viljuskara,

-hodati ispod i iznad vila za dizanje tereta,

-podizati ljude direktno sa vila,

-transportovati plinske boce koje mogu izazvati eksploziju usljed pada,
-protezati noge, ruke 1 glavu izmedu pokretnih dijelova za dizanje tereta,

-gurati, okretati i prevrtati terete i opremu,

-voziti viljuskar sa dignutim vilama bez opterecenja,

-prevoziti druge osobe viljuskarom,

-skakati na viljuSkar ili sa viljuSkara. Uvijek koristiti ugradene stepenice,
-iskakati ako se viljuskar nagne ili prevrne ve¢ se Cvrsto drzati za upravljac,
oduprijeti nogama od pod i nagnuti se naprijed, a odmaknuti od tacke udara,
-manevrisati i praviti iznenadne pokrete na nagibima,

-raditi sa viljuskarom i istovremeno koristiti mobilni telefon,

-prekoracivati limit optere¢enja za viljuskar, uzimajuéi u obzir visinu i teziste
opterecenja,

-koristiti vile za obavljanje poslova na visini,

-koristiti viljuSkar za guranje i Slepanje drugih transportnih sredstava.

Kako su u Uputstvu navedeni zahtjevi za nepravilan rad sa viljuskarom tako su
navedena i uputstva za pravilan rad s viljuskarima. Ti zahtjevi su sljedeci:

-Da bi mogao rukovati sa viljuSkarom voza¢ mora posjedovati validnu vozacku

dozvolu ,,B* kategorije 1 uvjerenje o zavrSenoj obuci za rad sa viljuskarima.

-Prije pocetka rada vozac viljuskara mora izvrSiti KTP i popuniti propisani
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obrazac ,,check lista“.

-Rad zapoceti samo onda kada je zauzet propisan polozaj tijela za rukovanje.
-Obavezno koristiti li¢na zasStitna sredstva propisana registrom s tim $to vozac¢ na
radnom odijelu mora imati fluoroscentne trake. Ukoliko nema takvo radno
odijelo obavezno je koriStenje fluoroscentnog prsluka.

-Prilikom rada sa viljuskarom obavezno koristiti sigurnosni pojas.

-Prije pocetka rada sa viljuskarom vozac se mora uvjeriti da se niko ne nalazi u
njegovoj blizini ili u podrucju voznje i rada. Pod tim podrucjima smatraju se
mjesta, gdje bi zbog kretanja viljuSkara ili moguceg pada tereta, moglo do¢i do
nesre¢e. Voza¢ ne smije dopustiti zadrzavanje drugim licima ispod vila kao i
penjanje na mehanizam za dizanje (teleskop). Vozac ne smije dozvoliti drugim
neovlastenim licima da rukuju viljuskarom.

-Dozvoljena nosivost viljuskara u funkciji odstojanja teziSta tereta od cela
viljuskara definisana je dijagramom nosivosti i nalazi se na viljuskaru.
Maksimalno dopusteno opterecenje viljuSkara mora se nalaziti na plocici na
samom viljuskaru.

-Uvijek se mora poStovati osnovno pravilo koje se primjenjuje kod svih vrsta i
tipova viljuskara: teret se mora smjestiti Sto je moguce blize teleskopu sa
vodilicama, jer se na taj nacin povecava stabilnost.

-Teretu se obavezno mora pri¢i sa najpristupacnije strane 1 to tako da vile stoje
pod pravim uglom u odnosu na teret. Zahvatne krakove vila treba postaviti na
odgovarajuc¢i razmak koji odgovara Sirini tereta. Vile treba poravnati u odnosu
prema tlu i spustiti na takvu visinu da se mogu nesmetano podvuci pod teret. Ta
radna operacija se ne smije izvoditi ako teret nije postavljen na podmetace ili na
paletu.

-Teret treba najprije malo podignuti od tla i provjeriti njegovu stabilnost. Ako je
teret stabilan, teleskop sa vodilicama treba nagnuti unatrag. Potom teret treba
podi¢i od tla na visinu od 30 do 50 cm.

-Kako bi se sprijecilo zapinjanje teretom ili teleskopom, treba pazljivo posmatrati
prijevozni put, a posebno prepreke, visinu otvora i prolaze. Ako teret
onemogucava dobru vidljivost u vozZnji naprijed, tada se treba voziti unatrag.
-Prije voznje unazad obavezno pogledati u tom pravcu i dati zvu¢no upozorenje.
-Najveci dopusteni nagib po kojem se viljuskar smije kretati jest 30°. Pri voznji
uz kosinu teret treba biti na prednjoj strani. Ako se teret vozi niz kosinu, viljuSkar
treba voziti unazad, tako da se teret nalazi na suprotnoj strani od smjera voznje.
-Kod odlaganja tereta, viljuskarom treba pri¢i na oko 1 metar od mjesta za
odlaganje. Zahvatne naprave treba postaviti oko 15 cm iznad mjesta za
odlaganje. ViljuSkar se zatim treba pribliziti neposredno do mjesta odlaganja 1
naginjanjem teleskopa dovesti vile u vodoravan polozaj. Teret mora biti tacno
iznad mjesta za odlaganje. Tada se viljuSkar zakoci 1 pazljivo spusti teret nakon
Cega se kretanjem unazad izvuku vile ispod tereta.

-U slucaju bilo kakvog kvara na viljuSkaru, voza¢ mora prekinuti rad 1 kvar
prijaviti neposrednom rukovodiocu.
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-Kada zavrsi rad sa viljuSkarom voza¢ mora viljuskar parkirati na za to oznaceno
mjesto, iskljuciti motor, povu¢i ru¢nu kocnicu, vile i teret obavezno spustiti na
tlo 1 sve poluge komandi staviti u neutralan polozaj. Prije nego voza¢ napusti
viljuskar mora izvaditi kontakt klju¢ za startovanje. Klju¢ mora predati na
Cuvanje neposrednom rukovodiocu. Ukoliko je viljuSkar namijenjen za rad u
smjenama klju¢ moze predati 1 drugom ovlastenom licu za rukovanje ali
obavezno moraju zajedno izvrsti KTP, popuniti ,,Check listu“- predvideni
obrazac. Navedeni obrazac sluzi i kao dokument za primopredaju viljuskara.

2.2.0snovni zahtjevi radne sredine
U sklopu ovog Radnog uputstva dati su i zahtjevi koje mora ispunjavati radna
sredina za pravilan i siguran rad s viljuskarom. U svrhu toga potrebno je [5]:

a) Definisati sve rizike u pogonu vezano za kretanje, rad i parkiranje viljuskara,
b) Eliminisati svaku moguénost da drugi zaposlenici dodu u krug kretanja
viljuskara jer se to tretira kao potencijalna moguénost nastanka teske ili fatalne
povrede. Za ovu potrebu moraju se Koristiti table upozorenja, zabrane i sl, u
skladu sa uslovima rada.

c¢) Eliminisati moguénost interakcije / dodir izmedu ljudi 1 viljuskara, zabraniti ili
kontrolisati sva dogadanja / kontakte izmedu ljudi 1 viljuskara.

d) Definisati i obiljeZiti staze kretanja za pjeSake; prema realnim procjenama i za
viljuskare, te mjesta za parkiranje viljuskara.

e) Za obiljezavanje koristiti propisane i jasne znakove, a naro€ito za visoko
rizicna podrucja (prelazi preko kolosjeka, pjesacki prelazi, nepregledne zone 1
dr.)

f) Definisati 1 postaviti propisanu signalizaciju na trasama kuda se krecu
natovareni viljuSkari. Trase kojima se krecu viljuskari trebaju biti:

-Ravne

-Dovoljno Siroke, bez ostrih rubova i1 odrzavane ¢istim

-Pregledne, Sto omogucavaju instalisana ogledala-poboljSana vidljivost prilaznih
lokacija, kretanje drugih vozila i ljudi

g) Snabdijevanja gorivom viljuskara vrSiti na benzinskoj pumpi unutar firme.

h) U svim zonama rada viljuskara obavezno obezbijediti adekvatnu rasvjetu za
rad.

Ovo Radno uputstvo zahtijeva i obavezno vodenje dokumentacije. Popunjeni
dokumenti (obrasci) imaju status zapisa i sa njima se postupa u skladu sa
procedurom datom u Radnom uputstvu (Ovladavanje zapisima).

3. PRIMJER 1Z PRAKSE

U Zeljezarama KkoriStenje viljuskara je prisutno u svim pogonima-dijelovima

firme. Jedan od najvaznijih dijelova firme tipa zeljezara su Valjaonice. U
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Valjaonicama postoji redovno koristenje viljuskara i to za: premjeStanje i utovar
u kamione koturova vrucevaljane i vucene zice, premjesStanje metalnih sanduka -
kibli sa celicnim otpatkom 1 ogorinom (kovarinom). Sve aktivnosti u
Valjaonicama uz identifikaciju opasnosti, ugrozenosti, preventivnim mjerama,
rizicima i odgovornostima date su u preglednoj tabeli 1. Za sve navedene
aktivnosti nivo rizika je srednji, dok je realizaciju preventivnih mjera potrebno
obavljati kontinuirano sa odredenim nosiocima aktivnosti, koji su u ovom slucaju

menadzment dijela firme, odnosno kod aktivnosti drugih poslova kao $to poslovi
tocenja goriva i1 rukovalac benzinske pumpe.

Tabela 1. Procjena rizika za kori$tenje viljusSkara [5]

Aktivnost | Identifikovana UgroZeni Preventivne mjere Rizik
opasnost poslije
mjera
Transport Udar u ljude, -Radnici u -Eliminisati moguénost da drugi
koturova postrojenja i pogonu i u zaposlenici dodu u krug kretanja
vrucevaljane | druga prostoru viljuskara Nizak
zice od transportna skladista (table upozorenja, zabrane i sl.)
lagera na sredstva -Vozaci -Eliminisati moguénost kontakta
odmotace viljuskara ljudi i viljuskara
linije za -Obiljeziti staze kretanja za
vucenje pjesake, viljuskare i1 parking za
viljuskare
Transport Udar u ljude, -Radnici u -Eliminisati mogu¢nost da drugi
metalnih postrojenja i pogonu i u zaposlenici dodu u krug kretanja
kontejnera s | druga prostoru viljuskara Nizak
otpadom i transportna skladista (table upozorenja, zabrane i sl.)
ogorinom sredstva -Vozaci -Eliminisati moguénost kontakta
do vagona viljuskara ljudi i viljuskara
za otpadak -Obiljeziti staze kretanja za
pjesake, viljuSkare i parking za
viljuskare
Utovar Udar u ljude, -Radnici u -Postaviti propisanu signalizaciju
koturova postrojenja i pogonu i u na trase kuda se krecu natovareni
vruCevaljane | druga prostoru viljuskari Nizak
i vucene transportna skladista -Trase moraju biti ravne,
Zice na sredstva -Vozaci dovoljno Siroke, Ciste, pregledne
kamione viljuskara s postavljenim ogledalima.
-Vozaci
kamiona za
otpremu
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gotove robe
Ostali Opasnost od Vozaci Snbdijevanje gorivom viljuskara
poslovi pozara zbog viljuskara vr$i se na benzinskoj pumpi
nepravilnog firme. Nizak
toCenja goriva Potrebno je:
ili curenja -procjena pozarne ugrozenosti,
lubrikanata -instaliranje protivpoZarnih
sredstava
-opreznost pri radu
-odrzavanje zone ¢istom
4. ZAKLJUCCI

Organizacije i firme su u obavezi da primjenjuju sve standarde i inovacije koji se
odnose na zastitu zdravlja, zaStitu od povreda zaposlenih i takoder da navedeno
stalno unapreduju. Pored takvog standarda mnoge firme 1 organizacije
poboljSavaju zastitu na radu svojih zaposlenih uvodenjem, osim nacionalnih ili
internacionalnih standarda, i izradom internih standarda i uputstava za rukovanje
ili rad s nekim specifiénim sredstvima ili orudem.

Zenitka Zeljezara prednja¢i po broju izrade uputstava, pravilnika i internih
standarda za mnoga podrucja, a posebno s aspekta zastite na radu, Sto je logi¢no
jer tehnoloski proces u Zeljezari je veoma kompleksan i sadrzi veliki broj
opasnosti.

Jedna od opasnosti je i nepravilno rukovanje s viljuSkarom, nezamjenjivim
sredstvom u ovoj Organizaciji-firmi. Zbog mogucih problema kod manipulacije
s viljuskarom napravljena su uputstva koja umanjuju rizik od povreda rukovaoca
1 osoblja u okruzenju.

U sklopu toga uradeno je radno uputstvo za rad s viljuSkarom.Vozaci viljuSkara
(zaposlenici firme i eksternih firmi) odgovorni su za primjenu radnog uputstva u
svom radu. Takoder, u skladu sa tehni€¢kim mogu¢nostima viljuskari moraju biti
opremljeni prema internom standardu firme.

U ovom radu navedeno je i §ta se ne smije, odnosno Sta vozaci viljuskara ne
smiju raditi i uputstva za pravilan rad s viljuskarima kao i zahtjevi koje mora
ispunjavati radna sredina za pravilan i siguran rad s viljuSkarom.
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Working with many tools is demanding and can also be very dangerous. Many
standards regulate this area, including the 1SO 45001:2018 standard.
Workplace injuries and illnesses significantly burden employers and affect the
economy in general, which also led to the development of this important
standard. Additionally, many companies have internal guidelines for working
with specific tools, aimed at protecting the health and lives of people. Forklifts
are such tools that require trained personnel to operate them, in order to
protect both themselves and others. This paper presents a work instruction
developed by the Zenica Steelworks for operating a forklift, which has been in
place for a longer period of time, but it could also serve as a model for forklift
operation in other manufacturing or service companies.
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1. INTRODUCTION

ISO 45001:2018 Standard, or BAS ISO 45001:2019 (Occupational Health and
Safety Management Systems — Requirements with Guidance for Use), provides
a set of strong and effective processes to improve workplace safety.
The application of this international standard, designed to help organizations of
all sizes and industries, is expected to reduce the number of workplace injuries
and illnesses worldwide. Workplace injuries and illnesses significantly burden
employers and impact the economy in general, which was the driving force
behind the development of such a standard, i.e., ISO 45001 [1]. Organizations
and companies are obligated to apply all relevant standards and innovations
related to health protection, employee injury prevention, and to continuously
improve these aspects. In addition to this and similar standards, many companies
and organizations enhance workplace safety by developing internal standards and
guidelines for handling or operating specific tools or equipment, alongside
national or international standards.

Zenica Steelworks is a leader in creating instructions, regulations, and internal
standards for many areas, particularly in the field of occupational safety. This is
logical, as the technological process at the Steelworks is highly complex and
involves many hazards.
One such hazard is improper handling of forklifts, an indispensable tool in this
company. Due to potential issues related to forklift operation, guidelines have
been created to minimize the risk of injury both to the operator and others in the
vicinity.

The foundation for implementing workplace safety is the risk assessment of
potential incident situations. The risk assessment is a key document in
occupational safety and is prepared according to recognized and established
methods. It serves to identify, specify, and evaluate the levels of hazardous
occurrences, i.e., the types of hazards (dangers, harmfulness, and efforts). After
analyzing the type and intensity of the risk, a plan of measures is developed,
which includes suggestions for applying basic and specific workplace safety rules
and principles (eliminating or reducing risks, separating risks from workers or
workers from risks, enclosing risks, or protecting workers with personal
protective equipment). This also includes deadlines for implementation,
responsible persons, and methods for controlling the execution of safety
measures [2].

The main part of the technological process is the production operation carried out
at a specific workplace using a particular tool or device/machine. Production
operations follow a strictly defined sequence in the technological process, which
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must be adhered to.
As part of this, a work instruction for operating a forklift has been developed,
which has been in place for a long time and has proven to be very effective. This
work instruction is applied to forklifts operated by employees of the company as
well as external contractors working within the company premises or outside the
premises for business purposes.

Forklift drivers (employees of the company and external companies) are
responsible for applying the work instruction in their operations, and in
accordance with the technical capabilities, forklifts must be equipped according
to the company's internal standard ST 006-A2 [3]. Furthermore, when purchasing
new forklifts, it is necessary to insist on complete equipment according to this
standard. The appearance of a newer 2.5-ton forklift is shown in Figure 1.

1
i‘,i
w |
7]

z
w
2
5]

Slika 1. Newer version of a forklift, diesel forklift for 2,5 t [4]

2.1. Duties and responsibilities of forklift drivers
Within the internal instruction (Work Instruction), the duties and
responsibilities of forklift drivers are outlined, who must also adhere
to the following procedure [5]:
o Before starting to use the forklift, perform a KTP (Control-Technical
Inspection).
o Keep a record of completed KTPs using the “checklist” on the defined
form (Technical Correctness Checklist).
o Maintain a record of working hours using the same form.
o Follow the handling and maintenance instructions prescribed by the
manufacturer.
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Adhere to the rules for forklift drivers.

In the event that the forklift driver identifies any malfunctions during the
KTP (recorded on the form), they must immediately inform the direct
supervisor, who is obligated to take further action to bring the forklift
into proper working condition. Working with a faulty forklift is
strictly prohibited and carries responsibility.

Additionally, this section outlines what forklift drivers must not do. It is
defined as follows, i.e., the following is prohibited:

Performing tasks not specified in the work plan or approved by the direct

supervisor, and without prior risk assessment.

Moving the forklift and forks simultaneously.

Lifting loads above people and allowing people to walk under the forks

or stand near the forklift's movement path.

Walking under or above the forks for lifting loads.

Lifting people directly with the forks.

Transporting gas cylinders that could explode in case of a fall.

Stretching legs, arms, and head between moving lifting parts.

Pushing, turning, or overturning loads and equipment.

Operating the forklift with raised forks when unloaded.

Transporting other people with the forklift.

Jumping on or off the forklift or from the forklift. Always use the built-in

steps.

In the event the forklift tilts or tips over, remain firmly holding the

steering wheel, brace your feet against the floor, lean forward, and move

away from the impact point.

Maneuvering and making sudden movements on slopes.

Operating the forklift while using a mobile phone.

Exceeding the forklift's load limit, considering the load's height and center

of gravity.

Using the forks to perform tasks at height.

Using the forklift for pushing or towing other vehicles.

As the instruction lists requirements for improper forklift operation, it
also provides instructions for proper operation. These requirements
are as follows:

To operate a forklift, the driver must hold a valid “B” category driver's

license and a certificate of completed forklift training.

Before starting work, the forklift driver must perform the KTP and

complete the required “checklist” form.

Work should only begin once the prescribed body position for operation

is assumed.

Personal protective equipment prescribed by the registry must be worn,

including fluorescent strips on the workwear. If such workwear is

unavailable, the driver must wear a fluorescent vest.

123



Zastita i sigurnost, year 4., number 1.

A safety belt must be worn when operating the forklift.

Before operating the forklift, the driver must ensure that no one is in close
proximity to the vehicle or in the working area. This includes areas where
an accident might occur due to the movement of the forklift or a possible
load fall. The driver must not allow others to remain under the forks or
climb on the lifting mechanism (telescopic boom). Unauthorized persons
must not operate the forklift.

The forklift's maximum load capacity in relation to the distance between
the load's center of gravity and the forklift's front is defined in the capacity
diagram, which can be found on the forklift. The maximum allowed load
capacity must be listed on a plate on the forklift itself.

The basic rule that applies to all types and models of forklifts must always
be followed: the load should be positioned as close as possible to the
telescopic boom, as this increases stability.

The load must be approached from the most accessible side, with the forks
positioned at a right angle to the load. The fork arms should be set at the
proper distance corresponding to the width of the load. The forks should
be aligned with the ground and lowered to a height that allows them to be
easily slid under the load. This operation should not be performed if the
load is not placed on supports or a pallet.

The load should be slightly lifted from the ground to check its stability. If
the load is stable, the telescopic boom should be tilted backward. Then,
the load should be raised to a height of 30 to 50 cm from the ground.

To prevent the load or telescopic boom from getting stuck, the driving
path should be carefully observed, paying special attention to obstacles,
openings, and passages. If the load obstructs forward visibility, the
forklift should be driven in reverse.

Before reversing, always check the direction and sound a horn as a
warning.

The maximum permissible slope for operating a forklift is 30°. When
driving uphill, the load should be at the front. If driving downbhill, the
forklift should be driven in reverse, with the load on the opposite side of
the direction of travel.

When unloading, approach the unloading area with the forklift about 1
meter from the unloading spot. The fork arms should be positioned about
15 cm above the unloading spot. The forklift should then be moved
directly to the unloading area, and the telescopic boom should be tilted to
bring the forks to a horizontal position. The load must be precisely above
the unloading spot. The forklift should be braked, and the load should be
carefully lowered. The forks should then be pulled out from beneath the
load by driving backward.

In case of any malfunction, the driver must stop working and report the
fault to the immediate supervisor.
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e When finished with the forklift, the driver must park the forklift in the
designated area, turn off the engine, engage the handbrake, lower the
forks and load to the ground, and set all control levers to the neutral
position. Before leaving the forklift, the driver must remove the ignition
key and hand it to the immediate supervisor for safekeeping. If the forklift
is used in shifts, the key may be handed to another authorized person, but
both must perform the KTP and complete the “Check list” — the
designated form. This form also serves as a handover document for the
forklift.

2.2. Basic requirements of the working environment

This Work Instruction also outlines the requirements that the work environment
must meet for the proper and safe operation of forklifts. For this purpose, the
following is necessary [5]:
a) Define all risks in the facility related to the movement, operation, and parking
of forklifts.
b) Eliminate any possibility for other employees to enter the forklift's movement
area, as this is considered a potential risk for severe or fatal injury. Warning signs,
prohibitions, etc., should be used for this purpose, in accordance with working
conditions.
c) Eliminate the possibility of interaction/touch between people and forklifts.
Prohibit or control all occurrences/contacts between people and forklifts.
d) Define and mark pedestrian pathways according to realistic assessments, as
well as the routes for forklifts and parking areas for forklifts.
e) Use prescribed and clear signs for marking, particularly for high-risk areas (rail
crossings, pedestrian crossings, blind spots, etc.).
f) Define and install appropriate signaling along the routes that forklifts travel.
The routes for forklifts should be:
o Straight,
e Wide enough, with no sharp edges, and kept clean,
e Visible, with installed mirrors to improve visibility of access locations,
the movement of other vehicles, and pedestrians.
g) Fueling of forklifts should be carried out at the fuel station within the
company.
h) Provide adequate lighting for all forklift operating zones.
This Work Instruction also requires mandatory documentation. Completed
documents (forms) have the status of records and should be handled according to
the procedure outlined in the Work Instruction (Records Management).
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3. EXAMPLE FROM PRACTICE

Forklifts are used in all sections of the company within steel mills. One of the
most important parts of a steel mill is the Rolling Mills. In the Rolling Mills,
forklifts are regularly used for:

« Moving and loading coils of hot-rolled and drawn wire into trucks,

« Moving metal boxes (bins) with steel scrap and furnace slag (kovarin).
All activities in the Rolling Mills, along with the identification of hazards, risks,
preventive measures, responsibilities, and risks, are presented in an overview
table (Table 1). For all listed activities, the risk level is medium, and the
implementation of preventive measures should be carried out continuously, with
designated responsible parties for each activity. In this case, these parties are the
management of the section of the company, as well as employees handling tasks
such as fueling and the fuel station operator.

Tabela 1. Risk assesment for forklift usage [5]

Activity Identified UgroZeni Preventivne mjere Rizik
Hazard poslije
mjera
Transport of | Collision with | - Workersin | - Eliminate the possibility of
hot-rolled people, the plant and other employees entering the
wire coils equipment, and | warehouse forklift movement area (warning | Low
from the other transport | area signs, prohibitions, etc.)
warehouse | vehicles - Forklift - Eliminate the possibility of
to the operators contact between people and
unwinding forklifts
stations
Transport of | Collision with - Workers in | - Eliminate the possibility of
metal people, the plant and other employees entering the
containers equipment, and | warehouse forklift movement area (warning | Low
with scrap other transport | area signs, prohibitions, etc.)
and slagto | vehicles - Forklift - Eliminate the possibility of
waste operators contact between people and
wagons forklifts
- Mark pedestrian walkways,
forklift routes, and forklift
parking areas
Loading Collision with | - Workersin | - Install proper signage on the
hot-rolled people, the plant and routes where loaded forklifts
and drawn equipment, and | warehouse travel Low
wire coils other transport | area - Routes should be flat, wide
onto trucks | vehicles - Forklift enough, clear, and equipped with
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operators mirrors for improved visibility .
- Truck drivers
for finished
goods dispatch
Other tasks | Fire hazard due | Forklift - Forklift fueling should be done
to improper operators at the company’s fuel station.
fueling or The following is required: Low
lubricant - Fire hazard assessment
leakage - Installation of fire

extinguishing equipment
- Caution while working
- Keep the area clean

4. CONCLUSIONS

Organizations and companies are obligated to apply all standards and innovations
related to health protection, injury prevention for employees, and to continuously
improve these practices. In addition to such standards, many companies and
organizations improve workplace safety by introducing, in addition to national or
international standards, the creation of internal standards and instructions for
handling or operating specific equipment or tools.

Zenica Steelworks leads in the number of instructions, regulations, and internal
standards created for various areas, especially regarding workplace safety. This
is logical because the technological process at the Steelworks is very complex
and contains many hazards.

One of the hazards is improper handling of forklifts, an indispensable tool in this
organization. Due to potential issues with forklift operation, instructions have
been created to reduce the risk of injuries to operators and staff in the surrounding
area.

As part of this, a work instruction for forklift operation has been developed.
Forklift drivers (company employees and external contractors) are responsible
for following the work instructions in their tasks. Additionally, in accordance
with technical possibilities, forklifts must be equipped according to the
company’s internal standards.

This work also outlines what forklift operators must not do and provides
instructions for proper forklift operation, as well as requirements for the work
environment to ensure safe and proper forklift operation.
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3D MODEL LOGICKE INTEGRACIJE METAFIZIKE 1
UPRAVLJANJA RIZICIMA OD KATASTROFA

Strucni clanak

Edin Garaplija, PhD in Security Science*
SaZetak

Nauka pociva na kontinuiranom preispitivanju dokaza i empirijskim
istrazivanjima vodenim Zeljom za uspjehom i strahom od neuspjeha, a religija
na bezuslovnom prihvatanju izvornih dogmatskih predaja i temeljnih principa
vjerovanja u Boga i vjecnu nagradu sa istovremenim strahom od BoZije kazne.
Metafizika kao baza filozofiske naucne misli proucava prirodu stvarnosti i
nastanka, postavljajuci pitanja o tome Sta postoji, zasto, u kom vremenu, u kom
prostoru i u kojoj uzrocnosti. Upravljanje rizicima od katastrofa je egzaktna
naucna disciplina uspostavljena na metafizickim preispitivanjima uzroka i
nastanka pojava i matematickim modelima predikcije i analize posljedica.
Ovaj rad istrazuje intrigantnost korelacije logickih odnosa metafizickih nacela
i upravljanja rizicima od katastrofa. Udubljujuci se u filozofsko podrucje
metafizike, analiziramo pojmove kao Sto su neizvjesnost, uzrocnost i priroda
stvarnosti. Povlaceci korelacijske veze, ispitujemo razvoj logicke matrice
uzroka i posljedica za bolje razumijevanje metafizickih nacela koji mogu
pravovremeno alarmirati donosioce odluka i poboljsati njihove strategije
upravljanja rizicima. Istrazivanje medusobne povezanosti temeljnih nacela u
domeni rizika, uticaja i kapaciteta odgovora na krize, nudi svjezu perspektivu
rjeSavanja nesigurnosti i donoSenja informiranih odluka u slozenim
situacijama. Zakljucke cemo definisati analiticko-deduktivnim i sintetickim
metodama uz komparaciju odnosa metafizike i primjenjene nauke u okviru
civilizacijskih visemilenijumskih iskusenja kroz koja je prolazio ljudski rod. Od
potopa za vrijeme vjerovjesnika Nuha pa do suvremenih kriza i pristupa za
rjesavanje istih. Radom ¢emo na originalan naucni nacin determinisati rizike,
uticaje i kapacitete efikasnijeg odgovora na klimatske i na drustveno-politicke
krize,

* Scientific Advisory Board of INZA Institute of Risk Management, Belgrade, Serbia
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te emo izazvati strucno-naucnu javnost da proaktivnije ponudi odgovore na
postavljeno pitanje: da li prihvatanje i razumijevanje 3D logickog modela
integrisane primjene metafizike i upravljanja rizicima moze doprinjeti
ublazavanju ranjivosti ljudskog roda.

Kljucne rijeci: Metafizika, Logika, Upravljanje rizicima, Integracija.

1. UVODNE DEFINICIJE POIMOVA

Nauka pociva na kontinuiranom preispitivanju dokaza i empirijskim
istrazivanjima vodenim Zeljom za uspjehom i strahom od neuspjeha, a religija na
bezuslovnom prihvatanju izvornih dogmatskih predaja i temeljnih principa
vjerovanja u Boga i vje¢nu nagradu sa istovremenim strahom od Bozije kazne.
Na pitanje novinara Time-a 1923. da predvidi razvoj nauke u 21. stoljecu, jedan
od najvecih svjetskih nau¢nika Nikola Tesla je istakao ,,da ne postoji sukob
izmedu ideala nauke i ideala religije, ali je nauka suprotstavljena teoloSkim
dogmama jer se nauka zasniva na ¢injenicama®. No, nije li i metafizika kao grana
nauke zasnovana na proucavanju prirode stvarnosti i nastanka, protkana
dogmatskim c¢injenicama na kojima pociva religijska misao. U eri sve vece
zabrinutosti za okoli§ i slozeni dru$tveno-politi¢ki pejzaz, ovaj rad nastoji
razotkriti duboke veze izmedu metafizicke misli i nau¢nog modela upravljanju
rizicima povezanim s klimatskim i androginim katastrofama. Analizom osnovnih
metafizickih koncepata, na$ cilj je ponuditi jedinstvenu perspektivu rjeSavanja
neizvjesnosti i donoSenja informiranih odluka. Poredenje metafizike, upravljanja
rizikom od katastrofa i primijenjene matematike ukljucuje razmatranje njihovih
razli¢itih podrucja fokusa, metodologija i primjena.

1.1. Metafizika

Metafizika je grana filozofije koja se bavi razumijevanjem postojanja i
fundamentalnom prirodom stvari. Postavlja pitanja o tome S$ta postoji, prirodi
objekata, vremenu, prostoru i1 kauzalnosti. Metafizika je viSe teorijska 1
apstraktna, bavi se pitanjima koja su Cesto izvan fizickog mjerenja ili nau¢nog
testiranja. Kako u svom radu navodi Agassi (1981.) prema prijedlozima
Descartesa i Roberta Boyla “tradicionalno, uloga metafizickih principa bila je da
generiSu pravila za naucna istrazivanja.” Za jednog od pionira logickog
promisljanja o povezanosti metafizike i matematickih modela egzaktne nauke,

2
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smatra se engleski matematicar, filozof 1 metafizicar Whithead (1923), koji
ustvrduje da se Aristotela sa punim pravom moze smatrati i najznacajnijim
filozofom metafizike. Whithead isti¢e da je Aristotel nasao nuznim upotpuniti
svoje pojmovno shvatanje metafizike uvodenjem “Prvog Pokretaca — Boga”.
Zbog dva je razlog ova Cinjenica vazna u povijesti metafizike. Na prvome mjestu,
nema sumnje da je Aristotel bio jedan od najznacajnijih metafizi¢ara u povijesti,
uzimajuéi u obzir njegovu genijalnost uvida, opée bogatstvo njegovog znanja, i
poticaj njegovih metafizickih predaka. Drugo, tokom razmatranja ovog
metafizickog pitanja, on je bio u potpunosti liSen strasti, a njegova filozofska
razmiS$ljanja su u svojoj bogatoj recepciji bila i ostala glavno izvoriste razlicitih
metafizickih objasnjenja i fundiranja stvarnosti. Jedan od njegovih ucenika,
Conger, (1927), u svojim biljeSkama citira svoga ucutelja kako je rekao: "Svaki
nau¢nik, da bi sa¢uvao svoju reputaciju mora da kaze da ne voli metafiziku. Ono
Sto on misli je da ne voli da se njegova metafizika kritikuje." Po Vajthedovom
misljenju, naucnici i filozofi postavljaju metafizicke pretpostavke o tome kako
univerzum funkcionise svo vrijeme, ali takve pretpostavke nije lako uociti upravo
zato §to ostaju neispitane i neupitne. Dok Whithead priznaje da se "filozofi nikada
ne mogu nadati da ¢e konac¢no formulirati ove metafizicke pocetne principe," on
ujedno tvrdio da ljudi moraju stalno iznova zamisljati svoje osnovne pretpostavke
0 tome kako univerzum funkcionira ako filozofija i nauka zele ostvariti stvarni
napredak, Cak 1 ako taj napredak ostaje trajno asimptotiCan. Iz tog razloga,
Whithead je smatrao da su metafizicka istrazivanja neophodna i za dobru nauku
i za dobru filozofiju. Ima mnogo primjera vrhunskih nauénika koji su u tajne
konekcije nauke 1 metafizike, od kojih posbno treba istaci Nikolu Teslu koji je
proucavajuc¢i pojave, relacije, energiju i vibracije u Svemiru u potpunosti se
predao asketskom zivotu i vjerovanju u postojanje

1.2. Upravljanje rizicima od katastrofa

Prema definiciji Kancelarije za smanjenje rizika od katastrofa pri Ujedinjenim
Nacijama (UN DRR), upravljanje rizicima od katastrofa je primjena politika i
strategija za smanjenje rizika od katastrofa, u cilju sprje¢avanja novih rizika od
katastrofa, smanjenja postojecih rizika od katastrofa i upravljanja preostalim
rizikom, doprinoseéi jacanju otpornosti 1 smanjenju gubitaka od katastrofa.
Upravljanje rizicima od katastrofa je neizbjezni i sastavni dio cjelokupnog
naucnog diskursa, koji se bavi identifikovanjem i ublazavanjem rizika povezanih
sa prirodnim katastrofama i katastrofama koje je prouzrokovao c¢ovek. Ukljucuje
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planiranje, organizovanje i sprovodenje mjera za spreCavanje, reagovanje i
oporavak od katastrofa. Ovo polje je vrlo prakti¢no i ukljucuje mnogo aktivnosti
na terenu, analizu faktora rizika i implementaciju strategija za minimiziranje
Stete.

Evropska Komisija je od 2015.godine zapocela sa aktivnostima “Centra znanja
za upravljanje rizicima od katastrofa (DRMKC) koji je pripremao izvjestaje u
vodecoj seriji ,,Nauka za upravljanje rizicima od katastrofa®. Objavljena su dva
izvjestaja, prvi u maju 2017. Godine i drugi krajem 2020. godine, s podnaslovom
,»Znati bolje 1 gubiti manje®. Oba izvjeStaja su se nadovezivala na svoje uspjesne
rezultate 1 uce¢i iz svog multisektorskog i1 multidisciplinarnog procesa
umrezavanja (koji je uklju¢ivao preko 270 saradnika). I1zvjestaj Nauka za DRM
2020., je ucinio korak dalje u ja¢anju sucelja nauke i drustva, fokusirajuci svoju
analizu na uticaje katastrofa na razliCite sektore ljudskog Zivota i aktivnosti.
DRMKC podrzava jacanje saradnje izmedu naucnika, kreatora politike,
praktiCara i gradana, te dalje jacanj upotrebe dobrog znanja za efikasnije
komuniciranje 1 upravljanje rizicima od katastrofa. Izvjestaj Nauka za DRM
2020: djelovanje danas, zaStita sutra trazi konkretna inovativna rjeSenja — krecuci
se od identificiranja potreba do identificiranja rjeSenja. Na osnovu evropskog
opsega DRMKC-a, teme koje su obradene u Izvjestaju upuéuju se prvenstveno
evropskoj publici, ali su one univerzalne i slijede Platformu Ujedinjenih Nacija
za smanjnje rizika od katastrofa (UN DRR). Isto tako, dokument bi razmotrio sve
faze ciklusa upravljanja rizicima od katastrofa i uticaje katastrofe, naglaSavajuc¢i
dodanu vrijednost zajednickog sticanja znanja, ukljucuju¢i sve relevantne
discipline, sektore i dionike, te prepoznajuci da se akcije rizika od katastrofa
provode na razli¢itim nacinima upravljanja. nivoi: lokalni, podnacionalni,
nacionalni i na kraju, evropski.

1.3. Logika

Greki filozof Aristotel iz IV stolje¢a p.n.e. prvi je koristio varijable za
predstavljanje logickih izraza. U Srednjem vijeku se Aristotelova deduktivna
logika nadogradivala, sve do XVII stoljeca, kada engleski filozof Francis Bacon
uvodi induktivnu logiku, predstavljajuéi je ,,instrumentom nauénih istrazivanja“,
kako to isti¢e Joseph, D., (1902). U XIX i XX stolje¢u razvija se matematicka
logika, zasnovana na radu Gottfried Wilhelm Leibniz-a, njemackog filozofa i
matematicara, koji se proucavajuéi djela Galilea, Francis Bacona, Thomas
Hobbes i René Descartes pokusavao pomiriti ove moderne mislioce sa
Aristotelovom metafizickom skolastikom®.

132



Zastita i sigurnost, godina 4., broj 1.

Bave¢i se metafizikom 1 logikom, Leibniz se istakao po svom nezavisnom
pronalasku diferencijalnog i integralnog racuna. Istaknuti predstavnici njegove
Skole su bili Rudolf Carnap, Bertrand Russell i Alfred Tarski. Njihova logi¢ka
promisljanaj su koristil poseban sistem znakova (sli¢no matematickim) sa
striktno odredenim zna¢enjima. Ovakav sistem znakova je bio donekle ogranic¢en
u primjeni na slozenim pojavama izrazene dinamike, kao Sto su prirodne i
drustvene pojave. Nakon pojave matematicke, razvija se i simbolicka logika, koja
je na pocetku bila samo razvijeniji oblik deduktivne logike a kasnije je obuhvatila
1 induktivnu logiku. Ova logika je Sira i egzaktnija od tradicionalne.

Danas, logicke matrice predstavljaju jedan od nosivih stubova primijenjene
matematike 1 razvoja matematickih metoda i modela koji se koriste za rjeSavanje
prakti¢nih problema u nauci, inZenjerstvu, biznisu i drugim oblastima. Sama
primjenjena matematika predstavlja spoj teorijskog znanja i prakticne primjene.
Primijenjeni matematicari razvijaju matematicke modele, analiziraju podatke i
koriste statisticke tehnike za rjeSavanje problema iz stvarnog svijeta.

Svaka od ovih disciplina koriste¢i razli¢ite metodologije sluze razli¢itim
svrhama.

Metafizika se u velikoj meri oslanja na logicko rezonovanje i filozofsku raspravu.
Dok upravljanje rizicima od katastrofa koristi kombinaciju prakti¢nog planiranja,
kreiranja politika 1 prakti¢nih strategija upravljanja. Primijenjena matematika, s
druge strane, stavlja naglasak na matematicko modeliranje, statisticku analizu i
primjenu matematickih teorija za rjeSavanje specificnih problema.

lako se ove nau¢ne discipline razlikuju po svojim pristupima i podru¢jima fokusa
istrazivanja, nesumnjivo da dolazi do njihovog Cestog preklapanja, posebno
izmedu primijenjene matematike i upravljanja rizikom od katastrofa. Na primjer,
matemati¢ki modeli su klju¢ni u predvidanju scenarija katastrofe 1 u formulisanju
efikasnih strategija upravljanja. Metafizika, s druge strane, iako manje vidljivo
direktno povezana, nudi dubok uvid u razumijevanje pojmova kao Sto su rizik,
uzro¢nost 1 priroda ljudskog donosSenja odluka, Sto direktno i indirektno utjece i
na upravljanje rizicima od katastrofa i na primijenjenu matematiku.

! Gottfried Wilhelm Leibniz, born in Leipzig1646, died 1716 in Hanover, Germany.
https://www.britannica.com/biography/Gottfried-Wilhelm-Leibniz
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2. NAUCNI PRINCIPI I METODOLOSKI OKVIR

2.1. Naudni principi

Polaze¢i od principa da je metodologija naucna disciplina koja proucava puteve
nauc¢ne spoznaje (Zugaj, Dumi¢i¢ i Dusak, 2006), mozemo reéi da je ona put
kojim nauka treba kro¢iti (Cendo-Metzinger i Toth, 2020).

Da bi smo pravilno razumjeli korelacije metoodoloskih okvira definisanih
nau¢nih disciplina trebamo najprije definisati pojam nauke i njene osnovne
principe. Cendo-Metzinger i Toth (2020) nadalje navode da je nauka
sistematiziran i argumentiran skup znanja o objektivnoj stvarnosti u odredenom
povijesnom razdoblju do koje se doslo primjenom objektivnih znanstvenih
metoda. U tom smislu, mozemo rec¢i kako nauka ima pet osnovnih ciljeva:
opisivanje pojava kojima se bavi, klasifikacija, objasnjenje, predvidanje i
kontrola (Vukosav i Zarevski, 2011).

Autori Zugaj, Dumi¢i¢ i Dusak (2006) sistematiziraju osnovne karakteristike
znanosti: drustveni karakter znanosti, jedinstvo teorije i prakse, kreativnost u
znanosti, internacionalnost znanosti 1 znanstveno istraZivanje 1 primjenu
znanstvene metode. Drustveni karakter znanosti odnosi se na njezinu
univerzalnost i teznju sluZenju interesima i napretku cjelokupnog ¢ovjecanstva.
Jedinstvo teorije i prakse u znanosti podrazumijeva stalnu isprepletenost teorije i
prakse, odnosno, prakse koja se oslanja na znanost i znanosti koja se potvrduje
kroz praksu. Kreativnost u znanosti odnosi se na stvaralastvo i kreativnost
znanstvenika.

Znanstveno istrazivanje i primjena znanstvene metode podrazumijeva sustavno
traganje za znanjem i razumijevanjem pojava i ¢injenica u okolini uz pomo¢
znanstvenih metoda. Internacionalnost znanosti oznacava kako se znanost ne
moze svesti u uske nacionalne okvire ve¢ je ona opceljudska po svojoj prirodi 1
drustvenoj ulozi. Osim osnovnih karakteristika nauke, nauc¢nu djelatnost
karakteriziraju objektivnost, pouzdanost, preciznost, analitiCko - sinteticki
postupak, sustavnost i racionalnost (Zugaj i dr., 2006).

2.2. Metodologija

Metodologija ovog rada je obuhvatila, analiticko-sinteticke, induktivno-
deduktivne i statistiCke metode, kao i metode deskripcije i komparacije
Analitickom-sintetickim metodama smo najprije rasclanili slozene elemenata
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metafiziCkih pojava i pojmova upravljanja rizicima od katastrofa na jednostavnije
dijelove koje smo zatim spajanjem povezali u slozenije misaone tvorevine,
odnosno u integrisanu logic¢ku cjelinu.
Induktivnom metodom smo od poznatih pojedinacnih historijskih primjera
zabiljezenih katastrofa donijeli op¢e zakljucke korelacija metafizike i upravljanja
katatsrofama. Metoda indukcije nam je omogucila spoznaju novih ¢injenica i
zakonitosti na temelju pojedinaé¢nih slucajeva i saznanja.
Dedukcijom smo polaze¢i od opcih stavova i nacela dosli do pojedinacnih
spoznaja. Sagledavanjem cijelokupne pojavne slike dolazimo najprije do suda
zdravorazumne logike da se sve u prirodi i oko nas deSava s preciznim
odredenjem definisanim vjerovatno¢om i odredenim uticajem na ljude i okolinu.
Posebnu spoznaju predstavlja saznanje da se spremnost na katastrofe treba uzeti
u obzir u preciznijoj determinaciji algoritma za izracun matrice rizika
Koriste¢i analiticko-sinteticke 1 induktivno-deduktivne metod, donosimo
zakljucke koji sintetiziraju uvide iz metafizike i upravljanja rizikom. Ovakav
integrativni pristup ima za cilj da pruzi holisticCko razumevanje efikasnih
strategija za ublazavanje ranjivosti u uslovima klimatskih i druStveno-politickih
kriza. Upustaju¢i se najprije u rigorozno istrazivanje metafizickih principa,
seciramo njihove implikacije na razumijevanje neizvjesnosti, uzro¢nosti i prirode
stvarnosti.
Primjenom statisticke metode na temelju obiljezja odredenih skupina (uzoraka)
prikupljenih nau¢nim istraZzivanjima, historijskim ili dogmatskim ucenjima,
zakljuCujemo o =zakonitostima 1 pravilnostima razliitiv vrsta skupova
(populacijski, materijalni, okolisni, itd.)
Deskripcijom metafizickih pojava i razli¢itog pojmovnog shvatanja katastrofa,
postavljamo teze za raspravu oko njihovih medusobnih veza i odnosa, koje mogu
biti sa, ali i bez nau¢nog objaSnjenja i tumacenja. Komparativnom metodom
pokre¢emo postupak usporedivanja istih ili sli¢nih metafizi¢kih pojava kojima
nas uce dogmatske norme ali i zdravologi€ki principi zasnovani na historijskim
¢injenicama, nakon Cega pristupamo utvrdivanju matrice njihovih sli¢nosti i
razlika.
Propitujuéi paralele izmedu metafizickih principa, logicke matrice 1 strategije
upravljanja rizicima, cilj nam je otkriti obrasce koji mogu doprinijeti
nijansiranijem 1 efikasnijem pristupu za ublazavanje uticaja klimatskih i
androgenih katastrofa na ljude, ekonomiju i zivotnu sredinu. Razmatrajuci
pojedinac¢ni metafizicki metodoloski okvir postavljamo osnovu za naknadno
ispitivanje primjenjivosti logickog modela u cilju efikasnijeg upravljanja rizicima
od katastrofa.
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Integrisani  metodoloski  okvir koji proucavamo definiSe inovativnu
trodimenzionalnu perspektivu medusobno povezanih korelacijskih nivoa, koji
nam omogucéavaju integrisano upravljanje riicima od katastrofa. Prvi nivo u
razvoju integrisane metodologije podrazumijeva metafizicko razumijevanja
prirodnih i androgoskih pojava i uzroka kriza. Drugi nivo je baziran na razvoju
logicke matrice za identifikaciju, analizu i vrednovanje rizika. I tre¢i nivo
podrazumijeva izgradnju politika za jacanje kapaciteta prevencije, spremnosti i
odgovora za smanjenje rizika od katastrofa.

Proucavanje inovativnog trodimenzionalnog modela medusobnih korelacija
predstavlja napredniji pristup traganja za zivotnim odgovorima na skali
uspjeSnosti izmedu duhovnosti i nauke. Ova korelacija u svojoj fazi
razumijevanja dozivljava logicku katarzu jer sve $to ima duhovnu determinaciju
ima 1 svoju odredenu materijalizaciju koja u nau¢nom smislu podrazumjeva
ravnotezu izra¢una u jednadzbi sa jednom ili viSe nepoznatih.

3. TEMELJNI PRINCIPI I ISTORIJSKI KONTEKST

3.1. Temeljni principi

Istrazuju¢i medusobnu povezanost temeljnih principa i istorijskog konteksta
metafizike sa upravljanjem rizicima, nastojimo uspostaviti logi€¢ku matricu
razumijevanja filozofije religijske misli, koja moZe poboljSati nasu sposobnost
razumijevanja pojava, predvidanja dogadaja 1 rjeSavanja neizvjesnosti donoSenja
informiranih odluka u slozenim 1 kriznim situacijama, kao S§to su iznenadne
prirodne i druge katastrofe.

F.W. Waters u knjizi The Way In and the Way Out (1967) i Alastair McKinnon
u Falsification and Belief (1970) sugeriraju slicnosti izmedu nauke i religije: obje
ukljucuju pogresne i ogranicene pokusaje primjene temeljnih principa. Ali ovi
principi sami po sebi nisu nesigurni. Stoga, tvrdi McKinnon, nau¢nik, posvecen
principu da svijet ima poredak, a vjernik, posvecen vjeri u Boga, moraju pokusati
pokazati da iskustvo 1 zivot postaju razumljivi razumnom primjenom doti¢nog
principa. Religija i istina Donalda Vibea (1981.) je molba da se religijsko znanje
shvati ozbiljno — ¢ak i da se od tog znanja stvori odgovarajuc¢a nauka. On priznaje
da je vjerska istina vrlo sloZena, ali vjeruje da istina i neistina treba da budu
centralna briga naucnika u ovoj oblasti. On snazno osuduje tendenciju ucenjaka
u religiji da opisuju vjerovanja, a da ih ne procjenjuju (Armour, L., i dr. 2012)
Rubinoff, (1970), je argumentirao u prilog britanskom filozofu R.G.
Collingwooda da nase naucne i druge, poglede na Svijet, moramo posmatrati u
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kontekstu pretpostavki s kojima ljudi pristupaju. Metafizicki sistemi 1 religiozni
pogledi na Svijet mogu se smatrati razumljivim ako se uzmu kao prikazi nacina
na koji je ljudski um u stanju da vidi Svijet u razli¢itim vremenima. U toku
istorije, ovi promenljivi pogledi po¢inju da otkrivaju obrazac, koji je Rubinof
nazvao "transcendentnom strukturom stvarnosti”, tj. strukturom koja se
pojavljuje kroz, ali na kraju vodi izvan neposrednosti ljudskog iskustva.
Armour, L., i dr., (2012), isticu da je postojao znaCajan interes za prirodu
religijske prakse i religijsko iskustvo, gdje se filozofija koristi kao orude za
razumijevanje, ali ne i izaziva religijsko uvjerenje.

3.2. Istorijski kontekst

Pa tako sagledavajuc¢i viSemilenijumske izazove kroz koje je prolazila ljudska
civilizacija, analiziramo 1 kompariramo istorijske primere kao §to je bio Nojev
potop, sa savremenim katastrofama koje su pogadale covjecanstvo u posljednjih
nekoliko stolje¢a. Ova istorijska perspektiva pomaze u identifikaciji obrazaca,
odgovora i evolucije drustvenih pristupa katastrofalnim dogadajima. Sa aspekta
religijskih ucenja, svi su Bozji vjerovjesnici bili odlikovani najboljim ljudskim
epitetima i1 pocaS¢eni Bozijim darom da mogu predvidati situacije i obavjeStavati
svoje narode pripremajuci ih za nadolazece krize i katastrofe. U islamskoj svetoj
knjizi objavljenoj poslaniku Muhamedu se navodi: “Mi smo Nuha narodu
njegovu poslali 1 on je medu njima ostao 1000, manje 50 godina, pa ih je potom
zadesio potop, zato Sto su Allahu druge ravnim smatrali. (Kur’an, 29:14) U
Bibliji, u poglavlju Genesis 6:9, ovaj dogadaj se opisuje na sljede¢i nalin:
Gospod je tada rekao Noi: ,,Udi u arku, ti i cijela tvoja porodica, jer sam te nasao
pravednog u ovom naraStaju. Uzmite sa sobom sedam parova svake vrste Ciste
zivotinje, muzjaka 1 njegovog partnera, 1 po jedan par svake vrste neciste
Zivotinje, muzjaka 1 njenog partnera, kao 1 sedam parova svake vrste ptica,
muzjaka i Zenke, da ih ¢uvate njihove razlicite vrste zive Sirom zemlje. Za sedam
dana poslat ¢u kiSu na zemlju Cetrdeset dana i Cetrdeset no¢i, i1 zbrisat ¢u s lica
zemlje svako Zivo bice koje sam stvorio.”

I u antickoj Gr¢koj, su promisljali o katastrofama, pa tako Sandin, P., (2002),
navodi da uprkos iznenadujucoj oskudnosti akademskih filozofskih rasprava o
ovoj temi, katastrofa — ili potencijal katastrofe — bila je prisutna u zapadnoj
filozofiji od njenih ranih dana. Na primjer, u Timeju i Kritiji, Platon pripovijeda
mit o Atlantidi gdje je katastrofa zadesila nekada mo¢no kraljevstvo: ,,Ali kasnije
su se dogodili stra$ni potresi i poplave, 1 zadesio ih je jedan teski dan 1 no¢, kada
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je cijelo tijelo vasih ratnika progutala zemlja, a ostrvo Atlantida na slican nacin
progutalo je more i nestao; stoga je i okean na tom mjestu sada postao neprohodan
1 neistraziv, zakréen plicakom koji je ostrvo stvorilo dok se slagalo“. (Platon
1925, 25¢-25d)

Sli¢ni eshatoloski mitovi prevladavaju milenijumima u kr§¢anstvu kao i u drugim
religijskim tradicijama. Kljucna tacka u ovom razvoju, i ona koja mozda
oznaCava pocetke modernog filozofskog bavljenja katastrofama, je potres u
Lisabonu 1755. godine. On se dogodio ujutro 1. novembra, u vrijeme kada su
mnogi stanovnici grada prisustvovali misi. Narocito je oSteceno srediSte grada, u
kojem je stanovalo plemstvo (Dynes 2000).

U nedavnom radu, Paul Voice (2016) nudi relevantnu kategorizaciju podrucja u
kojima bi se filozofi mogli baviti katastrofama. Prvo, postoji skup metafizickih i
u nekim slucajevima teoloskih pitanja. To je ono §to je zabrinulo filozofe u
trzenju odgovora na pitanje ,,Sta je katastrofa?* Drugo, postoji eticki pristup, koji
se uglavnom bavi pojedincima i njihovim postupcima. Tu spadaju i primijenjena
eticka pitanja kao S§to su odgovornosti zdravstvenih radnika u situacijama
katastrofe, pitanja ratnih trijaZa stradilih 1 tako dalje. Trece, tu je politicko-
filozofska perspektiva, koja se prvenstveno bavi institucijama, a ne pojedincima,
s pitanjima poput toga koje mjere prinude drzava opravdava poduzeti u situaciji
nakon katastrofe.

4. 3D Logicki model upravljanja rizicima

Prije nego se upustimo u sintetiCku analizu Garaplija (2018) navodi da se
konvencionalno dvodimenzionalno poimanje Matrice rizika svodi na
determinaciju vjerovatnoce i uticaja kojima se odredeni rizik definiSe u nekom
od svojih pojavnih oblika, kao Sto su prirodne katastrofe (zemljotresi, poplave,
pozari, pandemije itd.) ili nesreCe izazvane ljudskom namjerom (ratovi,
terorizam, sabotaze) ili ljudskim nemarom. Ovakva definicija Matrice rizika je
identi¢na i izracunu matrice rizika datom u standardu za upravljanje rizicima ISO
31000.

Risk = Hazard Impact * Probability

Medutim, razvojem razli¢itih modela upravljanja rizicima u stvarnim situacijama
rjeSavanja kriza uzrokovanih prirodnim i drugim katastrofama u posljednje
deseteljece, evidentna je manjkavost konvencionalnog pristupa upravljanja
rizicima u kojem precizniji izracun preventivnog faktora ,,P“. Mnoge
organizacije u zemljama u razvoju pocele su da stavljaju snazan prioritet na
upravljanje rizikom. Stoga su naucnici istrazivali novi model koji ukljucuje
organizacijsku zrelost kao novu dimenziju u procjeni rizika projekta. U svojoj
metodologiji istrazivanja, koristili su hibridni sistem zasnovan na fuzzy-
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pravilima (BWM-FRBS) u kombinaciji sa 3D matricom za procenu verovatnoce
rizika i matematickim jednacinama generisanim za organizacioni uticaj i zrelost.
Hayder, R. A., Hatim, A., (2023), navode da s obzirom na moguénosti
unapredenja izgradnje i rada projekata u obnovi Iraka, kod investitora i izvodaca
se pojavila potreba za novim, efikasnijim pristupom upravljanju rizicima
prilikom rekonstrukcije kriticne infrastrukture. Nakon analize nekoliko
istrazivackih studija, stru¢njaci su formirali pocetnu strukturu procjene rizika i
potvrdili kona¢ne komponente parametara modela. Tezine komponenti
izracunate su BWM tehnikom. Pripremljene su jednacine uticaja i organizacijske
zrelosti. Izlazi prethodnih jednacina i vjerovatnoca pojave su zatim koristeni kao
inputi za FRBS model za odredivanje ocjene rizika. Ovaj model je koristio 3D
matricu rizika za konstruisanje fuzzy pravila koja se mogu vidjeti na slici 1 ispod.
Iracki gradevinski projekti koriSteni su kao studija slucaja za validaciju
integriranog modela. Prelazak na 3D hibridni model pokazao se efikasnijim i
preciznijim od ranijih 2D konvencionalnih tehnika za procjenu rizika i
odredivanje prioriteta i moze pruziti kriti¢ne informacije za upravljanje rizikom.
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Slika. 1. BWM — FRBS model of the risk score matrix

Dodatno ras¢lanjujuci unaprijedenu 3D Matricu rizika Garaplija (2023) umjesto
opc¢eg pojma zrelosti organizacije, uvodi egzaktniji izracun faktora prevencije,
navodec¢i da kada veli¢ina uticaja uti¢e na vjerovatnocu nastanka, odnosno kada
ova dva pojma nisu nezavisna jedan od drugog, rizik se ne moze jednostavno

izraziti kao proizvod dva pojma, ve¢ se mora izraziti kao funkcionalni odnos.
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Uticaji zavise od spremnosti da se brzo reaguje na krizu, odnosno od nivoa
preventivne kulture (razvoj svijesti, strateskih politika i kapaciteta) koju
oznaCavamo sa ,,P“, Sto podrazumijeva razvoj preventivnih sistema ranog
upozoravanja, pravovremene evakuacije, integraciju sistema zastite itd. U analizi
prirodnih opasnosti, uticaji se Cesto izrazavaju kao odnos izmedu ranjivosti
organizacije i izloZenosti. Ranjivost "V" se definise kao karakteristike i okolnosti
zajednice, organizacije ili sistema koje ga ¢ine podloznim negativnim efektima
direktne ili indirektne prijetnje. Izlozenost “E” je ukupnost ljudi, imovine,
sistema ili drugih elemenata prisutnih u opasnim zonama koji su stoga podlozni
potencijalnim gubicima. Ovu zavisnost mozemo izraziti na sljede¢i nacin:

Rizik = Ranjivost * Izlozenost * 1/Prevencija

Mozemo zakljuciti da je faktor prevencije "P" obrnuto proporcionalan proizvodu
ranjivosti i izloZzenosti. Sto je veéi stepen rizika u matrici, to je manja vrednost
preventivnog faktora i obrnuto. S obzirom na slozenost faktora prevencije,
uocavamo da je potrebno detaljnije determinisati komponente mjera koje uticu
na odredivanje kvalitativne 1 kvantitativne vrijednosti. Za odredivanje
preventivnog faktora ,,P* potrebno je sagledati stanje 1 mogucnost integrisanog
upravljanja organizacijom. Ovakav pristup zahtijeva izradu pravno valjane
projektno-planske dokumentacije koja ukljucuje procjene rizika i planove zastite
1 spaSavanja, primjenu tehniCko-tehnoloskih podsistema zaStite ukljucujuci
sisteme za otkrivanje i rano upozoravanje, kao i uspostavljanje obucenih i
opremljenih stru¢nih sluzbi za efikasan odgovor na krize.

Za odredivanje preventivnog faktora “P” potrebno je detaljnije sagledati statuse
1 mogucnosti integracije nivoa upravljanja organizacijom pomocu zakonski
definisane projektno-planske uredenosti, primijenjene tehnicko-tehnoloske
zastite, te uspostavljanja utreniranih i opremljenih stru¢nih sluzbi za efikasan
odgovor u slucaju krize (Garaplija, 2021).

Pouceni nau¢enim lekcijama iz proslosti, mozemo uociti da je faktor prevencije
“P” obrnuto proporcionalan vrijednosti rizika datoj kroz klasi¢nu matricu odnosa
vjerovatnoée i uticaja rizika. Sto je manji ukupni izraéun preventivnog faktora,
isti ¢e direktno uticati da nivo rizika u matrici bude veci i obrnuto. Odredivanjem
skale za primijenjene mjere dobijamo numericke relevantne kvantitativne i
kvalitativne pokazatelje. Tako mozemo zakljuciti ako je faktor ,,P* na minimumu
,»1%, on ¢e onda kao obrnuto proporcionalan u formuli potvrditi nivo rizika pa
¢emo dobiti da je UKUPNI RIZIK = 1/1*E*V. Suprotno tome ukoliko
preventivni faktor bude ocijenjen sa 10, onda ¢emo u izracunu dobiti umanjen
UKUPNI RIZIK = 1/10*E*V

Analogijom uspjesne primjene 3D Matrice rizika, koja nam pomocu preciznije
determinisanog faktora prevencije daje unaprijedeni izraCun ukupnog rizika
kojeg potvrdujemo egzaktnom empirijskom primjenom, usudujemo se
provocirati stru¢no-nau¢nu javnost uspostavljanjem 3D Modela logicke
integracije metafizike 1 upravljanja rizicima u cilju jacanja svijesti o
razumijevanju rizika od katastrofa kao prvog prioriteta za provedbu globalnog
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okvira ujedinjenih nacija definisanog Sendai okvirom za smanjenje rizika od
katastrofa 2015-2030.
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Slika 3. 3D Model Logicke integracije metafizike i upravljanja rizicima
od katastrofa

5. ZAKLJUCAK
Ovaj rad osvetljava potencijal metafizickih uvida da informiSu i unapreduju
strategije upravljanja rizikom suocene sa klimatskim 1 androginim katastrofama.
Premos¢ivanjem jaza izmedu filozofije i prakti¢ne primjene, poticemo nau¢nu
zajednicu da istrazuje nove puteve za rjeSavanje sloZenosti naSeg svijeta koji se
stalno razvija u izazovima koje takav tehnoloski razvoj donosi.
Kroz originalan naucni pristup za procjenjivanje rizika, uticaja 1 kapaciteta za
efikasniji odgovor na klimatske i druStveno-politicke krize, ovim radom
izazivamo stru¢no-nauc¢nu zajednicu da usvoji proaktivno razmisljanje 1 nudi
potencijalna reSenja zasnovana na uvidima stecenim iz korelacije izmedu
metafizickog 1 nau¢nog diskursa.
Korelacije izmedu metafizike i primijenjene matematike mozda nece biti odmah
ocigledne, s obzirom na razliitu prirodu ovih polja. Medutim, odredeni
filozofski principi mogu utjecati i ukrStati se s konceptima primijenjene
matematike. Evo nekoliko klju¢nih tacaka koje treba uzeti u obzir:
Strucnjaci koji se bave upravljanjem rizicima od katastrofa, trebaju sagledati
dostignu¢a metafizike kao temeljna baza filozofske misli o razumijevanju
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postojanja 1 fundamenta prirode, kako bi analizom osnovnih metafizickih
koncepata unaprijedili rjeSavanje neizvjesnosti i efikasnije donosili informirane i
pravovremene odluke u kriznim situacijama.

Logicka integracija metafizike i upravljanja rizicima, bazirana na motodama
primijenjene matematike i razvoja matematickih modela koji se koriste za
rjeSavanje prakti¢nih problema u nauci, treba da pruzi egzaktnu podrsku razvoju
razliitih reprezentativnih scenarija upravljanja u kriznim situacijama. Pri ¢emu
sama primjena matematicke logike treba predstavljati spoj teorijskog znanja i
prakti¢ne primjene.

Razvojem novih i unaprijedenjem postoje¢ih matematickih modela, stru¢njaci
koji upravljaju rizicima a i sve druge zainteresirane strane, mogu identificirati,
pratiti, analizirati i vrednovati razli¢ite meta-podatke i koristiti razlicite tehnike i
scenarija za rjeSavanje razlicitih kriza.

lako metafizika i primijenjena matematicka logika za upravljanje rizicima mogu
izgledati razlicite, postoje 1 znac¢ajna konceptualna ukrStanja, posebno u njihovim
temeljnim pretpostavkama, tretmanu apstraktnih entiteta, razmatranjima
uzro¢nosti 1 raspravama o prirodi znanja i logike. Ova ukrStanja naglasavaju 1
potencijal filozofskih logickih principa da informisu i oblikuju pristupe unutar
primijenjenih matemati¢kih matrica za upravljanje krizama.
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3D LOGICAL MODEL OF INTEGRATION BETWEEN METAPHYSICS
AND DISASTER RISK MANAGEMENT

Original scientific paper
Edin Garaplija, PhD in Security Science”

Abstract

Science is built upon the continuous re-evaluation of evidence and
empirical research driven by the desire for success and the fear of failure,
while religion is based on the unconditional acceptance of original dogmatic
traditions and fundamental principles of belief in God and eternal reward,
coupled with the fear of divine punishment. Metaphysics, as the foundation of
philosophical scientific thought, examines the nature of reality and existence,
asking questions about what exists, why, in which time, space, and causality.
Disaster risk management is an exact scientific discipline established on
metaphysical examinations of causes and phenomena, along with
mathematical models of prediction and consequence analysis. This paper
explores the intriguing correlation between the logical relationships of
metaphysical principles and disaster risk management. By delving into the
philosophical realm of metaphysics, we analyze concepts such as uncertainty,
causality, and the nature of reality. Drawing correlative connections, we
examine the development of a logical matrix of cause and effect to better
understand metaphysical principles that can timely alert decision-makers and
improve their risk management strategies. Researching the interconnections
of fundamental principles in the domains of risk, impact, and response
capacity to crises offers a fresh perspective on addressing uncertainty and
making informed decisions in complex situations. Conclusions will be defined
using analytical-deductive and synthetic methods, comparing the relationship
between metaphysics and applied science within the framework of the multi-
millennial challenges faced by humanity, from the time of Noah's flood to
contemporary crises and approaches to resolving them. The paper will
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scientifically determine risks, impacts, and capacities for more effective
responses to climatic and socio-political crises, challenging the professional-
scientific community to proactively offer answers to the question: Can the
acceptance and understanding of the 3D logical model of integrated
application of metaphysics and risk management contribute to reducing the
vulnerability of humankind?

Keywords: Metaphysics, Logic, Risk Management, Integration

1. INTRODUCTION TO DEFINITIONS

Science relies on the continuous re-evaluation of evidence and
empirical research driven by the desire for success and the fear of failure,
while religion is based on the unconditional acceptance of original dogmatic
traditions and fundamental principles of belief in God and eternal reward,
coupled with the fear of divine punishment. In response to a journalist from
Time magazine in 1923, one of the world's greatest scientists, Nikola Tesla,
stated that "there is no conflict between the ideals of science and the ideals of
religion, but science is opposed to theological dogmas because science is
based on facts."” However, isn't metaphysics as a branch of science based on
the study of the nature of reality and existence also intertwined with dogmatic
facts on which religious thought rests? In an era of increasing environmental
concerns and a complex socio-political landscape, this paper aims to uncover
the deep connections between metaphysical thought and scientific models of
risk management related to climatic and anthropogenic disasters. By
analyzing fundamental metaphysical concepts, our goal is to offer a unique
perspective on resolving uncertainty and making informed decisions.
Comparing metaphysics, disaster risk management, and applied mathematics
involves considering their different areas of focus, methodologies, and
applications.

1.1. Metaphysics

Metaphysics is a branch of philosophy that deals with understanding
existence and the fundamental nature of things. It asks questions about what
exists, the nature of objects, time, space, and causality. Metaphysics is more
theoretical and abstract, dealing with questions that are often beyond physical

measurement or scientific testing. As Agassi (1981) notes in his work,
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following the proposals of Descartes and Robert Boyle, "the traditional role
of metaphysical principles was to generate rules for scientific investigations."”
One of the pioneers of logical thinking about the connection between
metaphysics and mathematical models of exact science is the English
mathematician, philosopher, and metaphysician Whitehead (1923), who
asserts that Aristotle can rightfully be considered the most significant
philosopher of metaphysics. Whitehead emphasizes that Aristotle found it
necessary to complement his conceptual understanding of metaphysics by
introducing the "First Mover — God." This fact is important in the history of
metaphysics for two reasons. Firstly, there is no doubt that Aristotle was one
of the most significant metaphysicians in history, considering his genius
insight, the general wealth of his knowledge, and the influence of his
metaphysical predecessors. Secondly, during the consideration of this
metaphysical question, he was entirely devoid of passion, and his
philosophical reflections have, in their rich reception, remained a primary
source of various metaphysical explanations and foundations of reality. One
of his students, Conger (1927), quotes his teacher in his notes, saying, "Every
scientist, to preserve his reputation, must say that he does not like
metaphysics. What he means is that he does not like his metaphysics being
criticized." According to Whitehead, scientists and philosophers constantly
make metaphysical assumptions about how the universe operates, but such
assumptions are not easily discerned because they remain unexamined and
unquestioned. While Whitehead acknowledges that “philosophers can never
hope to definitively formulate these metaphysical principles,” he also claims
that people must constantly rethink their fundamental assumptions about how
the universe functions if philosophy and science are to achieve real progress,
even if that progress remains perpetually asymptotic. For this reason,
Whitehead considered metaphysical research necessary for both good science
and good philosophy. There are many examples of top scientists delving into
the secrets of the connection between science and metaphysics, among whom
Nikola Tesla should be particularly highlighted. He completely devoted
himself to an ascetic life and the belief in the existence of a higher reality,
studying phenomena, relations, energy, and vibrations in the universe.

147



Zastita i sigurnost, year 4., number 1.

1.2.  Disaster risk management

According to the United Nations Office for Disaster Risk Reduction
(UN DRR), disaster risk management is the application of policies and
strategies to reduce disaster risk in order to prevent new disaster risks, reduce
existing disaster risks, and manage residual risk, contributing to strengthening
resilience and reducing disaster losses. Disaster risk management is an
inevitable and integral part of the overall scientific discourse that deals with
identifying and mitigating risks associated with natural and human-induced
disasters. It includes planning, organizing, and implementing measures for
disaster prevention, response, and recovery. This field is very practical and
involves many on-the-ground activities, risk factor analysis, and strategy
implementation to minimize damage.

Since 2015, the European Commission has initiated activities of the
"Knowledge Centre for Disaster Risk Management” (DRMKC), which
prepared reports in the leading series "Science for Disaster Risk
Management." Two reports were published, the first in May 2017 and the
second at the end of 2020, subtitled "Knowing Better and Losing Less." Both
reports built on their successful outcomes and learned from their
multisectoral and multidisciplinary networking process (which involved over
270 collaborators). The Science for DRM 2020 report took a step further in
strengthening the interface between science and society, focusing its analysis
on the impacts of disasters on various sectors of human life and activities.
The DRMKC supports the strengthening of cooperation between scientists,
policymakers, practitioners, and citizens, further enhancing the use of good
knowledge for more effective communication and disaster risk management.
The Science for DRM 2020 report: acting today, protecting tomorrow seeks
concrete innovative solutions — moving from identifying needs to identifying
solutions. Based on the European scope of the DRMKC, the topics covered in
the Report are primarily addressed to the European audience but are universal
and follow the United Nations Platform for Disaster Risk Reduction (UN
DRR). Similarly, the document would consider all stages of the disaster risk
management cycle and the impacts of disasters, emphasizing the added value
of shared knowledge acquisition, including all relevant disciplines, sectors,
and stakeholders, and recognizing that disaster risk actions are implemented
in various ways at different governance levels: local, subnational, national,
and ultimately European.
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1.3. Logics

The Greek philosopher Aristotle from the 4th century BC was the first
to use variables to represent logical expressions. During the Middle Ages,
Aristotle’'s deductive logic was further developed until the 17th century when
the English philosopher Francis Bacon introduced inductive logic, presenting
it as an "instrument of scientific research,” as noted by Joseph D. (1902). In
the 19th and 20th centuries, mathematical logic based on the work of
Gottfried Wilhelm Leibniz, a German philosopher and mathematician,
developed. Leibniz studied the works of Galileo, Francis Bacon, Thomas
Hobbes, and René Descartes, attempting to reconcile these modern thinkers
with Avristotle's metaphysical scholasticism.! Engaging with metaphysics and
logic, Leibniz distinguished himself by independently discovering differential
and integral calculus. Prominent representatives of his school included
Rudolf Carnap, Bertrand Russell, and Alfred Tarski. Their logical reflections
utilized a special system of symbols (similar to mathematical ones) with
strictly defined meanings. This system of symbols was somewhat limited in
its application to complex phenomena of expressed dynamics, such as natural
and social phenomena. Following the emergence of mathematical logic,
symbolic logic developed, initially being only a more advanced form of
deductive logic but later encompassing inductive logic. This logic is broader
and more exact than traditional logic.

Today, logical matrices represent one of the supporting pillars of
applied mathematics and the development of mathematical methods and
models used to solve practical problems in science, engineering, business,
and other fields. Applied mathematics itself represents a combination of
theoretical knowledge and practical application. Applied mathematicians
develop mathematical models, analyze data, and use statistical techniques to
solve real-world problems.

Each of these disciplines uses different methodologies and serves
different purposes. Metaphysics heavily relies on logical reasoning and
philosophical discussion. Disaster risk management, on the other hand,
employs a combination of practical planning, policy-making, and
management strategies. Applied mathematics emphasizes mathematical

! Gottfried Wilhelm Leibniz, born in Leipzigl646, died 1716 in Hanover, Germany.
https://www.britannica.com/biography/Gottfried-Wilhelm-Leibniz
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modeling, statistical analysis, and the application of mathematical theories to
solve specific problems.

Although these scientific disciplines differ in their approaches and
areas of focus, there is undoubtedly frequent overlap, especially between
applied mathematics and disaster risk management. For example,
mathematical models are crucial in predicting disaster scenarios and
formulating effective management strategies. Metaphysics, although less
visibly directly connected, offers deep insights into understanding concepts
such as risk, causality, and the nature of human decision-making, which
directly and indirectly affect disaster risk management and applied
mathematics.

2. SCIENTIFIC  PRINCIPLES AND METHODOLOGICAL
FRAMEWORK

2.1.  Scientific principles

Starting from the principle that methodology is a scientific discipline
that studies the paths of scientific cognition (Zugaj, Dumi¢i¢, and Dusak
2006), we can say that it is the path that science should follow (Cendo-
Metzinger and Toth 2020). To properly understand the correlations of the
methodological frameworks of defined scientific disciplines, we must first
define the concept of science and its basic principles. Cendo-Metzinger and
Toth (2020) further state that science is a systematized and argued body of
knowledge about objective reality in a given historical period, achieved
through the application of objective scientific methods. In this sense, we can
say that science has five main goals: describing the phenomena it deals with,
classification, explanation, prediction, and control (Vukosav and Zarevski
2011). Authors Zugaj, Dumici¢, and Dusak (2006) systematize the basic
characteristics of science: the social character of science, the unity of theory
and practice, creativity in science, the international nature of science, and
scientific research and the application of scientific methods. The social
character of science refers to its universality and its aspiration to serve the
interests and progress of all humanity. The unity of theory and practice in
science implies the constant intertwining of theory and practice, i.e., practice
relying on science and science being validated through practice. Creativity in
science refers to the creativity and innovativeness of scientists. Scientific
research and the application of scientific methods involve a systematic search
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for knowledge and understanding of phenomena and facts in the environment
using scientific methods. The international nature of science signifies that
science cannot be confined to narrow national frameworks but is universally
human in its nature and social role. In addition to the basic characteristics of
science, scientific activity is characterized by objectivity, reliability,
precision, the analytical-synthetic procedure, systematization, and rationality
(Zugaj et al. 2006).

2.2. Metohodology

The methodology of this paper included analytical-synthetic, inductive-
deductive, and statistical methods, as well as methods of description and
comparison. Analytical-synthetic methods were used to first break down
complex elements of metaphysical phenomena and concepts of disaster risk
management into simpler parts, which were then connected into more
complex thought constructs or an integrated logical whole. The inductive
method was used to draw general conclusions about the correlations between
metaphysics and disaster risk management from known individual historical
examples of recorded disasters. The induction method allowed us to discover
new facts and regularities based on individual cases and knowledge.
Deduction was used to derive individual insights from general positions and
principles. By observing the overall picture of phenomena, we first arrive at a
common-sense logical judgment that everything in nature and around us
happens with precise determination defined by probability and a certain
impact on people and the environment. A particular insight is the realization
that readiness for disasters should be considered in the precise determination
of an algorithm for calculating the risk matrix. By using analytical-synthetic
and inductive-deductive methods, we draw conclusions that synthesize
insights from metaphysics and risk management. This integrative approach
aims to provide a holistic understanding of effective strategies for mitigating
vulnerability in the context of climatic and socio-political crises. Engaging
first in rigorous research of metaphysical principles, we dissect their
implications for understanding uncertainty, causality, and the nature of
reality. By applying statistical methods based on the characteristics of certain
groups (samples) collected through scientific research, historical or dogmatic
teachings, we conclude about the regularities and patterns of different types
of sets (population, material, environmental, etc.). Describing metaphysical
phenomena and different conceptual understandings of disasters, we pose
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theses for discussion about their mutual connections and relationships, which
can be with or without scientific explanation and interpretation. Using the
comparative method, we initiate a process of comparing the same or similar
metaphysical phenomena taught by dogmatic norms and common-sense
principles based on historical facts, after which we approach determining the
matrix of their similarities and differences. Exploring the parallels between
metaphysical principles, logical matrices, and risk management strategies
aims to uncover patterns that can contribute to a more nuanced and effective
approach to mitigating the impacts of climatic and anthropogenic disasters on
people, the economy, and the environment. Considering the individual
metaphysical methodological framework, we lay the foundation for
subsequent examination of the applicability of the logical model for more
effective disaster risk management. The integrated methodological
framework we study defines an innovative three-dimensional perspective of
interconnected correlative levels that enable integrated disaster risk
management. The first level in developing the integrated methodology
involves the metaphysical understanding of natural and anthropogenic
phenomena and the causes of crises. The second level is based on developing
a logical matrix for identifying, analyzing, and evaluating risks. The third
level involves building policies for strengthening the capacity for prevention,
preparedness, and response to reduce disaster risk. Studying the innovative
three-dimensional model of mutual correlations represents an advanced
approach to seeking life answers on the scale of success between spirituality
and science. This correlation, in its phase of understanding, experiences a
logical catharsis, as everything with spiritual determination has its
materialization, which in scientific terms implies a balance of calculations in
an equation with one or more unknowns.

3. FUNDAMNTAL PRINCIPLES AND HISTORICAL CONTEXT

3.1. Fundamental principles

Exploring the interconnectedness of fundamental principles and the
historical context of metaphysics with risk management, we aim to establish
a logical matrix of understanding the philosophy of religious thought that can
improve our ability to understand phenomena, predict events, and resolve
uncertainty, making informed decisions in complex and crisis situations such
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as sudden natural and other disasters.

F.W. Waters in his book "The Way In and the Way Out" (1967) and
Alastair McKinnon in "Falsification and Belief" (1970) suggest similarities
between science and religion: both involve flawed and limited attempts to
apply fundamental principles. But these principles themselves are not
uncertain. Therefore, McKinnon argues, a scientist committed to the principle
that the world has order and a believer committed to faith in God must try to
show that experience and life become comprehensible through the rational
application of the respective principle. Donald Vibe's "Religion and Truth"
(1981) is a plea to take religious knowledge seriously — even to create an
appropriate science from that knowledge. He acknowledges that religious
truth is very complex but believes that truth and falsehood should be the
central concern of scholars in this field. He strongly condemns the tendency
of scholars in religion to describe beliefs without evaluating them (Armour L.
etal. 2012).

Rubinoff (1970) argued in favor of British philosopher R.G.
Collingwood that our scientific and other views of the world must be seen in
the context of the assumptions with which people approach. Metaphysical
systems and religious worldviews can be considered understandable if taken
as representations of how the human mind is capable of seeing the world at
different times. Throughout history, these changing views begin to reveal a
pattern that Rubinof called “the transcendent structure of reality,” a structure
that appears through but ultimately leads beyond the immediacy of human
experience.

Armour L. et al. (2012) note that there has been significant interest in
the nature of religious practice and religious experience, where philosophy is
used as a tool for understanding but does not challenge religious belief.

3.2.  Historical context

Considering the multi-millennial challenges that humanity has faced,
we analyze and compare historical examples such as Noah's flood with
contemporary disasters that have affected humanity in recent centuries. This
historical perspective helps in identifying response patterns and the evolution
of social approaches to catastrophic events. From the perspective of religious
teachings, all God's prophets were endowed with the best human attributes
and honored with God's gift of predicting situations and informing their
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peoples, preparing them for upcoming crises and disasters. In the Islamic
holy book revealed to the Prophet Muhammad, it states: "We sent Noah to his
people, and he remained among them for a thousand less fifty years; then the
flood overtook them because they were wrongdoers” (Quran 29:14). In the
Bible, in Genesis 6:9, this event is described as follows: "The Lord then said
to Noah, 'Enter the ark, you and your whole family, because | have found you
righteous in this generation. Take with you seven pairs of every kind of clean
animal, a male and its mate, and one pair of every kind of unclean animal, a
male and its mate, and also seven pairs of every kind of bird, male and
female, to keep their various kinds alive throughout the earth. Seven days
from now, | will send rain on the earth for forty days and forty nights, and |
will wipe from the face of the earth every living creature | have made.™

In ancient Greece, they also contemplated disasters, as Sandin P. (2002)
notes that despite the surprising scarcity of academic philosophical
discussions on this topic, disaster — or the potential for disaster — was present
in Western philosophy from its early days. For example, in Timaeus and
Critias, Plato recounts the myth of Atlantis, where disaster befell a once
powerful kingdom: "But later there occurred violent earthquakes and floods,
and in a single day and night of misfortune, all your warlike men in a body
sank into the earth, and the island of Atlantis in like manner disappeared in
the depths of the sea™ (Plato 1925, 25¢-25d).

Similar eschatological myths have prevailed for millennia in
Christianity as well as in other religious traditions. A key point in this
development, which perhaps marks the beginnings of modern philosophical
engagement with disasters, is the Lisbon earthquake of 1755. It occurred in
the morning on November 1, when many residents of the city were attending
mass. The center of the city, where the nobility lived, was particularly
affected (Dynes 2000).

In a recent work, Paul Voice (2016) offers a relevant categorization of
areas where philosophers could engage with disasters. First, there is a set of
metaphysical and, in some cases, theological questions. This is what
concerned philosophers in seeking answers to the question, "What is a
disaster?" Second, there is an ethical approach that primarily deals with
individuals and their actions. This includes applied ethical issues such as the
responsibilities of healthcare workers in disaster situations, triage gquestions
in wartime, and so on. Third, there is a political-philosophical perspective
that primarily deals with institutions rather than individuals, with questions
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such as what coercive measures the state justifies taking in a post-disaster
situation.

4. 3D LOGICAL MODEL OF RISK MANAGEMENT

Before engaging in a synthetic analysis, Garaplija (2018) notes that the
conventional two-dimensional perception of the Risk Matrix boils down to
determining the probability and impact that define a certain risk in one of its
forms, such as natural disasters (earthquakes, floods, fires, pandemics, etc.)
or accidents caused by human intent (wars, terrorism, sabotage) or human
negligence. This definition of the Risk Matrix is identical to the calculation of
the risk matrix given in the 1SO 31000 risk management standard.

Risk = Hazard Impact * Probability

However, the development of various risk management models in real
crisis situations caused by natural and other disasters in the last decade has
shown the inadequacy of the conventional risk management approach, where a
more precise calculation of the preventive factor "P" is needed. Many
organizations in developing countries have begun to prioritize risk
management. Therefore, scientists have explored a new model that includes
organizational maturity as a new dimension in project risk assessment. In their
research methodology, they used a hybrid system based on fuzzy rules (BWM-
FRBS) combined with a 3D matrix for assessing risk probability and
mathematical equations generated for organizational impact and maturity.

Hayder R. A. and Hatim A. (2023) state that considering the
possibilities of improving project construction and operation in Iraq,
investors and contractors saw the need for a new, more efficient approach to
risk management during the reconstruction of critical infrastructure. After
analyzing several research studies, experts formed the initial structure of risk
assessment and confirmed the final components of model parameters. The
component weights were calculated using the BWM technique. Equations for
impact and organizational maturity were prepared. The outputs of previous
equations and the probability of occurrence were then used as inputs for the
FRBS model to determine the risk score. This model used a 3D risk matrix to
construct fuzzy rules, as shown in Figure 1 below. Iraqi construction projects
were used as a case study to validate the integrated model. The transition to

the 3D hybrid model proved to be more efficient and precise than earlier 2D
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conventional techniques for risk assessment and prioritization and can
provide critical information for risk management.
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Fig. 1. BWM — FRBS model of the risk score matrix

Further breaking down the advanced 3D Risk Matrix, Garaplija (2023)
instead of the general concept of organizational maturity, introduces a more
precise calculation of the preventive factor, stating that when the impact size
affects the probability of occurrence, i.e., when these two concepts are not
independent of each other, the risk cannot simply be expressed as the product
of two concepts but must be expressed as a functional relationship. Impacts
depend on the readiness to quickly respond to a crisis, i.e., the level of
preventive culture (development of awareness, strategic policies, and
capacities), which we denote as "P," implying the development of preventive
systems, early warning systems, timely evacuation, integration of protection
systems, etc. In the analysis of natural hazards, impacts are often expressed as
the relationship between organizational vulnerability and exposure.
Vulnerability "V" is defined as the characteristics and circumstances of a
community, organization, or system that make it susceptible to the adverse
effects of a direct or indirect threat. Exposure "E" is the totality of people,
property, systems, or other elements present in hazardous areas that are
therefore subject to potential losses. This dependence can be expressed as
follows:

Risk = Vulnerability * Exposure * 1/Prevention

We can conclude that the preventive factor "P" is inversely proportional
to the product of vulnerability and exposure. The higher the level of risk in

the matrix, the lower the value of the preventive factor and vice versa.
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Considering the complexity of the preventive factor, it is necessary to more
precisely determine the components of measures that affect the qualitative
and quantitative value determination. To determine the preventive factor "P,"
it is necessary to consider the state and possibility of integrated
organizational management. This approach requires the preparation of legally
valid project planning documentation, including risk assessments and
protection and rescue plans, the application of technical and technological
protection subsystems, including detection and early warning systems, and
the establishment of trained and equipped professional services for efficient
crisis response. To determine the preventive factor "P," it is necessary to
more precisely consider the statuses and possibilities of integrating
organizational management levels through legally defined project planning
regulations, applied technical and technological protection, and the
establishment of trained and equipped professional services for efficient crisis
response (Garaplija 2021). Learning from past lessons, we can see that the
preventive factor "P" is inversely proportional to the risk value given through
the classical matrix of probability and impact relationships. The lower the
total calculation of the preventive factor, the higher the risk level in the
matrix and vice versa. Determining the scale for applied measures provides
numerical relevant quantitative and qualitative indicators. Thus, we can
conclude that if the preventive factor "P" is at a minimum "1," it will, as
inversely proportional in the formula, confirm the risk level, resulting in
TOTAL RISK = 1/1EV. Conversely, if the preventive factor is rated "10," we
will get a reduced TOTAL RISK = 1/10EV in the calculation. Analogous to
the successful application of the 3D Risk Matrix, which, through a more
precisely determined preventive factor, gives an improved calculation of total
risk confirmed by exact empirical application, we dare to provoke the
professional-scientific community by establishing the 3D Model of Logical
Integration of Metaphysics and Risk Management to raise awareness about
understanding disaster risks as the first priority for implementing the United
Nations global framework defined by the Sendai Framework for Disaster
Risk Reduction 2015-2030.
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Fig. 3. 3D Model of Logical Integration of Metaphysics and Disaster Risk
Management

5. CONCLUSION

This paper illuminates the potential of metaphysical insights to inform
and improve risk management strategies in the face of climatic and
anthropogenic disasters. By bridging the gap between philosophy and
practical application, we encourage the scientific community to explore new
paths for addressing the complexities of our evolving world and the
challenges brought by such technological development.

Through an original scientific approach to assessing risks, impacts, and
capacities for more effective responses to climatic and socio-political crises,
this paper challenges the professional-scientific community to adopt
proactive thinking and offer potential solutions based on insights gained from
the correlation between metaphysical and scientific discourse.

The correlations between metaphysics and applied mathematics may
not be immediately obvious, given the different nature of these fields.
However, certain philosophical principles can influence and intersect with the
concepts of applied mathematics. Here are some key points to consider:
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Experts dealing with disaster risk management should view the
achievements of metaphysics as the fundamental basis of philosophical
thought on understanding existence and the nature of fundamental principles
to improve uncertainty resolution and make more informed and timely
decisions in crisis situations by analyzing basic metaphysical concepts.

The logical integration of metaphysics and risk management, based on
applied mathematics methods and the development of mathematical models
used to solve practical problems in science, should provide exact support for
developing various representative management scenarios in crisis situations.
The application of mathematical logic itself should represent a combination
of theoretical knowledge and practical application.

By developing new and improving existing mathematical models, risk
management experts and all other interested parties can identify, track,
analyze, and evaluate various meta-data and use different techniques and
scenarios for resolving various crises.

Although metaphysics and applied mathematical logic for risk
management may seem different, there are significant conceptual
intersections, particularly in their fundamental assumptions, treatment of
abstract entities, considerations of causality, and discussions on the nature of
knowledge and logic. These intersections highlight the potential of
philosophical logical principles to inform and shape approaches within
applied mathematical matrices for crisis management.
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Glavni uzorcnik za pocetak digitalne tranzicije u gradevinskom sektoru
je koncept akronima BIM (Building Information Modeling), za cime sve veci
broj i kompanija, investitora, projektanata, korisnika, univerziteta i ostalih
pocinje da koristi ovaj koncept u svojim investicijama, poslovnim aktivnostima,
uslugama i operativnom upravljanju objektima. BIM koncept je direktno i
srodno podrucje u vecem konceptu tkzv.urbanih i pametnih gradova. Koja je
uloga BIM i GeoBIM koncept u zivotnom ciklusu upravijanja objektom
pokusati ¢ée se pribliziti u ovom clanku.

Kljucne rijeci: Zivotni ciklus, objekat, BIM, GeoBIM, upravljanje
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1. UvOD

BIM (Building Information Modeling) je pristup aktivnostima digitalizacije
zivotnog ciklusa projekta i podrazumijeva procese modeliranja, izrade i
upravljanja svim informacijama zastupljenim kroz cijeli Zivotni vijek
gradevinskog projekta. BIM podrazumijeva koriStenje digitalnih modela i
informacija u vidu podataka i/ili prikaza kako bi se ubrzala i poboljsanja
saradnja, donosenje odluka i unaprijedili ishodi projekta. Dimenzije BIM-a
predstavljaju razliite aspekte projekta i pruzaju efikasne uvide u projekat u
razli¢itim fazama. Ovo su dimenzije u BIM konceptu:

- 3D BIM: Ova se dimenzija bazira na kreiranje prostornog prikaza fizi¢kih
elemenata objekta ili infrastrukturnog projekta. U ovoj dimenziji se kreira
virtualni 3D model koji pomaze u€esnicima u projektu da vizuelno prikazu
strukturu prije pocCetka gradnje (ili tokom gradnje) i omogucuje efikasno
planiranje, projektovanje, izgradnju, nadzor i odrzavanje.

- 4D BIM: Dodavanjem dimenzije upravljanja vremenom, dimenziji 3D
modela, nastaje 4D BIM dimenzija koja ukljucuje informacije o rasporedu i
redoslijedu. Projektnom timu omogucuje razumijevanje vremenskog okvira
projekta, trajanja 1 slijed izgradnje. Ova dimenzija pomaze u vizualizaciji 1
upravljanju napretkom projekta tokom vremena.

- 5D BIM: Nadovezuju¢i se na dimenziju 3D modela, SD BIM dimenzija
uvezuje podatke 0 upravljanju troS$kovima u modelu. Omoguéuje tacnu
procjenu troSkova 1 proraduna povezivanjem informacija o troSkovima s
pojedina¢nim komponentama ili elementima modela. Ova dimenzija pomaze
u razumijevanju troSkovnih implikacija dizajnerskih odluka, promjena
materijala ili slicno

- 6D BIM: 6D dimenzija BIM-a ukljucuje analizu odrZivosti i energijske
efikasnosti. Omogucuje procjenu ekoloske efikasnosti projekta, potrosnje
energije 1 efikasnosti koriStenja iste. Pruzanjem informacija o koriStenju
energije 1 faktorima odrzivosti, 6D BIM dimenzija podrzava projektovanje i
rad ekoloski prihvatljivih i energijski efikasnih objekata.

- 7D BIM: Ova dimenzija uvezuje informacije o upravljanju objektima u
BIM modelu. Ukljucuje podatke koji se odnose na uputstva za rad i odrzavanje,
garancije opreme 1 upravljanje imovinom. Pruzaju¢i sveobuhvatan digitalni
prikaz zgrade, 7D BIM dimenzija podrZava upravljanje i optimizaciju objekta
tokom cijelog zivotnog ciklusa, ukljucujuéi rad i odrzavane.

- 8D BIM (INZA GeoBIM): predstavlja geoprostorni i viSedimenzionalni

inovativni model integrisanog upravljanja rizicima u svim projektnim fazama

projekata na kriticnoj infrastrukturi. Upravljanje projektnim rizicima, pomoc¢u

sveobuhvatnog rjeSenja INZA GeoBIM omogucuje stvaranja i upravljanje
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nacrtnom dokumentacijom, multidisciplinarnu saradnju svih ucesnika
ukljucenih u projekat i u konacnici upravljanje projektom po svim fazama.
Digitalizacija INZA GeoBIM informacionim sistemom kriticne 1 druge
infrastrukture, postize se:

- Upravljanje rizicima i povecava sigurnost rada sistema,

- Povecava se kvalitet i efikasnost rada,

- Provodi se efikasno, inovativno i integrisano odrzavanje,

- Uspostavljaju standardi sigurnosti,

- Upravljanje imovinom temeljeno na digitalno prikupljenim podacima,

smanjuje troSkove zivotnog ciklusa stanica, gasovoda i povecava njezinu
dostupnost, sigurnost i zastitu,

- Optimalno iskoriStava operativne resurse tijekom cijelog Zivotnog ciklusa,

- Optimizira strategije ulaganja, rada i odrzavanja (CAPEX/OPEX).

2. BIM i GeoBIM u upravljanju objektom

Svaka dimenzija BIM-a donosi odredene prednosti i uvide razli¢itim ucesicima
ukljucenim u gradevinski projekt. IskoriStavanjem ovih dimenzija, gradevinska
industrija moZze poboljSati saradnju, pojednostaviti procese, poboljSati donoSenje
odluka i ostvariti bolje rezultate tokom Zivotnog ciklusa projekta

U razvoju gradevinske industrije i upravljanja objektima, uvezivanje tehnologija
geoprostornih informacija (Geo) i modeliranja zgrada (BIM koncept), uvezano
poznatih kao GeoBIM, novina je u ovoj industriji u jugozapadnoj Europi.
GeoBIM nudi sveobuhvatan pristup upravljanju Zivotnim ciklusom objekta, od
projektne ideje do izgradnje pa i dalje do operativnog odrZavanja i upravljanja
objektom.

- Faza projektne ideje:

Rana faza zivotnog ciklusa objekta ukljucuju razvoj projektne ideje. Ovdje
GeoBIM pruza 3D model koji povezuje geografske podatke sa idejnim 3D
modelom objekta. Ovo povezivanje pomaze arhitektama, inzinjerima i planerima
da razumiju okolni teren, kvalitetu tla, okolne objekte, Sto dovodi do mogucnosti
donoSenja odluka s mnogo raspolozivih informacija i podataka. GeoBIM u ovoj
fazi, a i u drugim, pruza moguénost prepoznavanju potencijalnih prirodnih rizika,
kao §to su plavne zone ili podrucja sklona klizanjima terena, potresima i sli¢no,
osiguravajudi na taj nacin da ideja objekta bude sveodrziva od pocetka do kraja.

- Uskladenost sa zakonskim propisima:
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Veliki je izazov u gradevinarstvu, a posebno na slozenim terenima i u slozenim
zakonskim regulativama, uskladiti projektu ideju objekta sa zakonskim
propisima. GeoBIM olakSava ovaj proces osiguravajuc¢i da je projektna ideja u
skladu sa zakonom o planiranju, gradevinskim propisima, ekoloskim zahtjevima
1 drugim obaveznim propisima. Geoprostorni podaci (GIS) olaksavaju procjenu
uskladenosti sa lokalnim zakonskim propisima, dok BIM detaljni model olakSava
u vizualizaciji 1 demonstraciji ugradnje i postivanja gradevinskih Eurokodova,
tehnickih standarda i lokalnih gradevinskih propisa, na taj nacin olakSavajuci
postupke odobravanja.

- Faza gradnje:

GeoBIM u ovoj fazi omogucuje veliku efikasnost izvodenja, kao i ta¢nu
vizualizaciju projekta, pomazuci izvodacima i inZenjerima da predvide i ublaze
eventualne neuskladenosti. GeoBIM omoguéuje bolju komunikaciju medu
ucesnicima, osiguravajuéi da su svi na istom kursu i u realnom vremenu upoznati
sa svim bitnim i neophodnim informacijama. Ovome doprinosi i to da GeoBIM
podrzava planiranje i pracenje utroska materijala 1 koriStenje gradevinskih
masina, pruZajuci detaljnu prostornu analizu.

- Upravljanje objektom i odrZavanjem objekta:

Nakon izgradnje objekta, treba se bazirati na upravljanje objektom i
odrzavanjem. GeoBIM nudi detaljan digitalni blizanac objekta, koji obuhvaca
arhitektornsko-gradevinske detalje, specifikacije ugradenih materijala, detalje i
podatke o elektro 1 maSinskim instalacijama, specifikaciju ugradene elektro i
masinske opreme, kao 1 prostorne podatke. Ovi podaci su neophodni za efikasno
odrzavanje, renoviranje ili prosirenje objekta.

- Upravljanje rizicima:

U slucaju akcidentne situacije odnosno prirodne nepogode, GeoBIM se pokazao
kao prednost. Uvezivanje geoprostornih podataka i BIM modela, pomaze u
predvidanju utjecaja prirodnih nepogoda i planiranju strategija ublaZzavanja rizika
1 Steta od te prirodne nepogode. Na primjer, u podruc¢jima sklonim poplavama,
GeoBIM se moze koristiti za simulaciju scenarija poplava i procjenu otpornosti
objekata, omogucujuci preventivne mjere za smanjenje Steta.

- Odrzivost i ekoloski zahtjevi:

Posti¢i odrzivost projekta gradnje odnosno izgradenog objekta je temeljno vazno
u modernoj gradnji. GeoBIM znacajno povecava efikasnost odrzive prakse
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optimiziranjem koriStenja resursa i smanjenjem otpada tokom gradnje kao i
koriStenjem objekta. Pomaze u modeliranju energijskih karakteristika objekta.
Osim toga, analiza utjecaja na okoli§, kao Sto su uticaji CO2 i/ili drugih
stakleniCkih gasova, postala je pristupacnija, ¢ime se osiguravaju ekoloski
prihvatljive gradevinske prakse.

- Prenamjena i rusenje objekta:

Kada objekat dode do kraja svog Zivotnog ciklusa, GeoBIM pomaze u planiranju
njegovog rusenja odnosno stavljanja izvan upotrebe ili prenamjene. Detaljni BIM
modeli pruzaju uvid u ugradene materijale, opremu i strukturu, olaksavajuéi
efikasno ruSenje ili preuredenje. Ovaj je aspekt naroCito vazan u urbanim
podru¢jima, gdje je prostor na prvom mjestu, a prenamjena objekta moze biti
efikasna alternativa novoj izgradnji.

3. ZAKLJUCAK

GeoBIM generalno predstavlja promjenu paradigme u upravljanju Zivotnim
ciklusom objekta, nudeci holisticki pogled koji se proteze od pocetnog idejnog
rjeSenja do konacnog stavljanja objekta van funkcije, ruSenja ili prenamjene
objekta. Njegova sposobnost da uveze detaljne arhitektonske dizajne s
geografskim kontekstom rezultira efikasnijim, odrZivijim 1 otpornijim
gradevinskim praksama. Kako se gradevinska industrija nastavlja razvijati, uloga
GeoBIM-a ¢e se zasigurno prosiriti. GeoBIM tehnologija nije samo alat, ve¢
vizionarski pristup, koji preoblikuje na¢in na koji razmi§ljamo i komuniciramo s
naSom izgradenom okolinom.

166



Zastita i sigurnost, godina 4., broj 1.

LITERATURA

1. BASELINE STUDY ON BIM METHOD IMPLEMENTATION IN BOSNIA
AND HERZEGOVINA. Czech-UNDP Partnership Project ,,Support to BIM
Implementation in Bosnia and Herzegovina“. Praha, Czech Republic : UNMZ,
2020.

2. EN ISO 19650-1. [Online] 2018. https://www.iso.org/standard/68078.html.
3. Level of Development specification BIMFORUM, 2015, https://bim-
international.com/wp-content/uploads/2016/03/LOD-Specification-2015.pdf

4. Korajli¢ N., Kavazovi¢ M., Bojani¢ N., Hasanbasi¢, S., 2019. Rjecnik
daktiloskopske i opisne kriminalisticke identifikacije. Sarajevo: Fakultet za
kriminalistiku, kriminologiju i sigurnosne studije Univerziteta. ISBN 978-9958-
613-61-6.

5. Nedzad, K., Amer, S., Ivan, T., Zelimir, K., Kenan, H., 2020. Praktikum za
krizni menadzment. Sarajevo: Fakultet za kriminalistiku, kriminologiju i
sigurnosne studije Univerziteta ; Velika Gorica: VeleuciliSte Velika Gorica.

6. Gordan, M., Marijan S., Nedzad K., 2020. Rjecnik kriminalistike i forenzike.
Zagreb: Hrvatska sveuciliSna naklada. ISBN 978-953-169-405-6.

167



Zastita i sigurnost, year 4., number 1.

THE ROLE OF BIM AND GEOBIM IN THE LIFE CYCLE OF FACILITY
MANAGEMENT FROM PROJECT IDEA TO THE MAINTENANCE
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1. Abstract

The primary catalyst for initiating digital transformation in the
construction sector is the concept encapsulated by the acronym BIM
(Building Information Modeling). An increasing number of companies,
investors, designers, users, universities, and others are adopting this concept
in their investments, business activities, services, and operational
management of facilities. The BIM concept directly correlates with the
broader concept of smart and urban cities. This article aims to explore the
role of BIM and GeoBIM concepts in the lifecycle management of buildings.

Keywords: lifecycle, building, BIM, GeoBIM, management.
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2. BIM AND GEOBIM IN FACILITY MANAGEMENT

BIM (Building Information Modeling) is an approach to digitalize the
lifecycle of a project, involving processes of modeling, creation, and
management of all information relevant throughout the construction project's
lifespan. BIM utilizes digital models and information, in the form of data
and/or representations, to accelerate and enhance collaboration, decision-
making, and project outcomes. The dimensions of BIM represent different
aspects of the project and provide efficient insights at various stages. These
dimensions in the BIM concept include:

- 3D BIM: This dimension focuses on creating a spatial representation
of physical elements of a building or infrastructure project. In this dimension,
a virtual 3D model is created, allowing project participants to visually depict
the structure before (or during) construction. This enables efficient planning,
design, construction, monitoring, and maintenance.

- 4D BIM: Adding the dimension of time management to the 3D model,
the 4D BIM dimension incorporates information about scheduling and
sequencing. It allows the project team to understand the project's timeline,
durations, and construction sequence. This dimension aids in visualizing and
managing project progress over time.

- 5D BIM: Building upon the 3D model dimension, the 5D BIM
dimension integrates cost management data into the model. It enables
accurate cost estimation and budgeting by linking cost information to
individual components or elements of the model. This dimension helps in
understanding the cost implications of design decisions, material changes,
and more.

- 6D BIM: The 6D dimension of BIM involves sustainability analysis
and energy efficiency. It allows for the assessment of the project's ecological
efficiency, energy consumption, and efficiency of energy use. By providing
information on energy use and sustainability factors, the 6D BIM dimension
supports the design and operation of environmentally friendly and energy-
efficient buildings.

- 7D BIM: This dimension integrates facility management information
into the BIM model. It includes data related to operation and maintenance
manuals, equipment warranties, and asset management. By offering a
comprehensive digital representation of the building, the 7D BIM dimension

supports the management and optimization of the facility throughout its
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lifecycle, including operations and maintenance.

- 8D BIM (INZA GeoBIM): represents a geospatial and
multidimensional innovative model integrated with risk management in all
phases of projects involving critical infrastructure. Managing project risks
through the comprehensive solution of INZA GeoBIM enables the creation
and management of drafting documentation, multidisciplinary collaboration
among all project participants, and ultimately project management throughout
all stages. The digitalization of critical and other infrastructure using the
INZA GeoBIM information system achieves:

Risk management and enhances system operational safety,

Increases the quality and efficiency of operations,

Implements efficient, innovative, and integrated maintenance,

Establishes safety standards,

Asset management based on digitally collected data reduces life cycle

costs of stations, pipelines, and increases their availability, safety, and

protection,

e Optimal utilization of operational resources throughout the entire life
cycle,

e Optimizes investment, operations, and maintenance strategies

(CAPEX/OPEX).

Each dimension of BIM brings specific benefits and insights to various
stakeholders involved in construction projects. By leveraging these
dimensions, the construction industry can improve collaboration, streamline
processes, enhance decision-making, and achieve better outcomes throughout
the project lifecycle.

In the evolution of the construction industry and facility management,
the integration of geospatial information technologies (Geo) and building
modeling (BIM concept), collectively known as GeoBIM, represents a
novelty in the southwestern Europe region. GeoBIM offers a comprehensive
approach to managing the lifecycle of a building, from project inception
through construction and onward to operational maintenance and facility
management.
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- Project Idea Phase:

The early phase of the object lifecycle involves the development of
project ideas. Here, GeoBIM provides a 3D model that integrates geographic
data with a conceptual 3D model of the object. This integration helps
architects, engineers, and planners understand the surrounding terrain, soil
quality, adjacent objects, enabling decision-making with a wealth of available
information and data. GeoBIM in this phase, and others, identifies potential
natural risks such as flood zones or landslide-prone areas, earthquakes, and
more, ensuring that the object idea is sustainable from inception to
completion.

- Compliance with Legal Regulations:

Compliance with legal regulations is a significant challenge in
construction, especially in complex terrains and intricate regulatory
environments. GeoBIM facilitates this process by ensuring that the project
idea complies with planning laws, building regulations, environmental
requirements, and other mandatory provisions. Geospatial data (GIS) aids in
assessing compliance with local regulations, while detailed BIM models
facilitate visualization and demonstrate adherence to building Eurocodes,
technical standards, and local building codes, thereby streamlining approval
processes.

- Construction Phase:

GeoBIM in this phase enables high efficiency in execution and precise
project visualization, helping contractors and engineers anticipate and
mitigate potential discrepancies. GeoBIM improves communication among
stakeholders, ensuring everyone is on the same page in real-time with all
essential and necessary information. Additionally, GeoBIM supports material
usage planning, tracks construction equipment usage, and provides detailed
spatial analysis, contributing to efficient project management and execution.

- Facility Management and Building Maintenance:

After construction, focus shifts to facility management and
maintenance. GeoBIM offers a detailed digital twin of the building,
encompassing architectural and construction details, specifications of installed
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materials, data on electrical and mechanical installations, equipment
specifications, and spatial information. These data are crucial for efficient
maintenance, renovation, or expansion of the building.

- Risk Management:

In the event of accidents or natural disasters, GeoBIM proves
advantageous. By integrating geospatial data and BIM models, it helps
predict the impact of natural disasters and plan strategies to mitigate risks and
damages. For instance, in flood-prone areas, GeoBIM can simulate flood
scenarios and assess building resilience, enabling preventive measures to
minimize damages.

- Sustainability and Environmental Requirements:

Achieving sustainability in construction projects is crucial in modern
building practices. GeoBIM significantly enhances sustainable practices by
optimizing resource usage, reducing waste during construction, and
throughout the building's lifecycle. It aids in modeling energy characteristics
of the building and facilitates environmental impact analysis, such as CO2
emissions, ensuring environmentally friendly construction practices.

- Repurposing and Demolition:

When a building reaches the end of its lifecycle, GeoBIM aids in
planning its demolition or repurposing. Detailed BIM models provide
insights into embedded materials, equipment, and structure, facilitating
efficient demolition or remodeling. This aspect is particularly important in
urban areas where space is at a premium, and repurposing can be an efficient
alternative to new constructionWhen a building reaches the end of its
lifecycle, GeoBIM aids in planning its demolition or repurposing. Detailed
BIM models provide insights into embedded materials, equipment, and
structure, facilitating efficient demolition or remodeling. This aspect is
particularly important in urban areas where space is at a premium, and
repurposing can be an efficient alternative to new construction.

172



Zastita i sigurnost, year 4., number 1.

3. CONCLUSION

GeoBIM represents a paradigm shift in building lifecycle management,
offering a holistic approach from initial conceptual design to final
decommissioning, demolition, or repurposing of the building. Its ability to
integrate detailed architectural designs with geographic context results in
more efficient, sustainable, and resilient construction practices. As the
construction industry continues to evolve, the role of GeoBIM technology is
sure to expand. GeoBIM is not merely a tool but a visionary approach that
reshapes how we think and communicate with our built environment.
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Ovaj rad istrazuje kljucni utjecaj ljudskih cimbenika na sigurnost
zracnog prometa, uz poseban naglasak na operacije zracnog prometa kao
slozeni lanac u kojem ljudski cimbenici igraju presudnu ulogu. S obzirom na
brz rast i tehnoloski napredak u zracnom prometu, operacije postaju sve
slozenije, sto dovodi do povecanog opterecenja na posadu i ostalo osoblje.
Ovaj kompleksni lanac ukljucuje razlicite faze, ukljucujuci planiranje leta,
izvrSenje leta, kontrolu leta i operacije na zemlji, gdje ljudski cimbenici igraju
kljucnu ulogu u svakom koraku.

Operacije zracnog prometa su visoko osjetljive na ljudske greske,
posebno u uvjetima visokog stresa, zamora ili emocionalne napetosti. Brzi rast
zracnog prometa i tehnoloski napredak cesto dovode do zanemarivanja
ljudskih cimbenika, no istraZivanja pokazuju da su ti cimbenici i dalje jedan
od glavnih uzroka incidenata i nesreca u zracnom prometu. Kako bi se
osigurala sigurnost leta u ovom dinamicnom okruzenju, kljucno je razumjeti i
adekvatno upravljati ljudskim cimbenicima, pruzajuéi podrsku osoblju i
osiguravajuci primjenu propisa i najboljih praksi.
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1. UvOD

Sigurnost zracnog prometa klju¢na je komponenta globalne zrakoplovne
industrije, a ljudski ¢imbenici igraju presudnu ulogu u osiguravanju te sigurnosti.
Ljudski ¢imbenici odnose se na razliCite elemente koji utjeCu na ljudsko
ponasanje i izvedbu u operativnim uvjetima, ukljucujuéi psiholoske, fizicke,
socijalne i organizacijske aspekte. Razumijevanje i upravljanje ovim
¢imbenicima od sustinskog je znacaja za smanjenje rizika od ljudskih pogresaka
koje mogu dovesti do incidenata i nesre¢a. Sa sve ve¢im razvojem tehnologije
raste sloZzenost operacija u zracnom prometu, dok se istovremeno povecavaju i
zahtjevi za sigurnoS¢u. Stoga je razumijevanje uloge ljudskih ¢imbenika u
zratnom prometu postalo izuzetno vazno.

Ljudske pogreske, stres i ucinkovitost operativnog osoblja klju¢ni su elementi
koji mogu utjecati na sigurnost zracnog prometa. Piloti, kontrolori leta,
zrakoplovno-tehnic¢ko i drugo operativno osoblje svakodnevno se suocavaju s
izazovima Kkoji zahtijevaju visoku razinu koncentracije, donosenja odluka i
koordinacije. Stres, umor i neadekvatna obuka mogu znacajno utjecati na njithovu
sposobnost da u¢inkovito i sigurno obavljaju svoje zadatke.

Povecanje kapaciteta zracnog prometa dodatno komplicira ove izazove. Rast
broja letova i putnika stavlja veci pritisak na sve segmente zrakoplovne industrije,
od planiranja 1 upravljanja letovima do odrZavanja zrakoplova i pruZanja usluga
kontrole leta. Kako bi se odrzala visoka razina sigurnosti unato¢ povecanju
prometa, potrebno je kontinuirano istraZivanje i unapredenje razumijevanja
ljudskih ¢imbenika.
Ciljevi istrazivanja ljudskih ¢imbenika u zracnom prometu ukljucuju:
e Identificiranje klju¢nih uzroka ljudskih pogreSaka i razvijanje strategija
za njihovo smanjenje.
e Proucavanje utjecaja stresa, umora 1 radnog okruzenja na izvedbu
operativnog osoblja.

e Unapredenje obuke i edukacije kako bi se osigurala visoka razina
kompetencije i pripravnosti osoblja.
e Razvijanje tehnologija 1 procedura koje podrzavaju ljudsku izvedbu i
smanjuju moguénost pogresaka.
e Promicanje kulture sigurnosti unutar organizacija koje djeluju u
zrakoplovnoj industriji.
Sustavno istrazivanje ljudskih ¢imbenika i njihova integracija u sigurnosne
procese i1 procedure kljuéni su za odrzavanje i unapredenje sigurnosti zratnog
prometa, posebno u kontekstu stalnog rasta kapaciteta i sloZzenosti operacija.
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2. TEORIJSKI OKVIR I ULOGA LJUDSKIH CIMBENIKA U
ZRACNOM PROMETU

U ovom poglavlju istrazuje se teorijski okvir i uloga ljudskih ¢imbenika u
kontekstu zra¢nog prometa. Cilj je pruziti dublji uvid u osnovne koncepte,
modele 1 teorije koji oblikuju nase razumijevanje ove klju¢ne discipline. Osim
toga, naglasava se uloga ljudskih ¢imbenika u razli¢itim aspektima zra¢nih
operacija, posebno u podru¢jima odlucivanja, izvedbe, komunikacije i sigurnosti.
U ranim danima zrakoplovstva, mnoge su brige bile usmjerene na utjecaj buke,
vibracija, temperature i sile ubrzanja na ljude koji su sudjelovali u zraénim
operacijama. Cesto se smatralo da su ljudski &imbenici isklju¢ivo podrugje
medicine, pri ¢emu je uloga fiziologa ili lije¢nika bila klju¢na. Medutim, kako su
istrazivanja napredovala, postalo je jasno da su ljudski ¢imbenici mnogo vise od
toga. Oni su multidisciplinarni i ukljucuju razli¢ite znanstvene discipline poput
psihologije, fiziologije, antropometrije i biomehanike. (CAP 719, 2002)

Ljudski ¢imbenici igraju kljuénu ulogu u performansama zraénog prometa. Cesto
se etiketiraju kao "pogreske pilota", no ta terminologija ne pruza dovoljno dubok
uvid u uzroke problema. Greske koje ljudi naprave mogu biti rezultat nedostataka
u dizajnu sustava, nedostatne obuke ili lo$ih pristupa u vodenju zra¢nih operacija.
Razumijevanje ljudskih sposobnosti i ogranicenja klju¢no je za unaprjedenje
sigurnosti u zraénom prometu.

Jedna definicija ljudskog ¢imbenika, koju je predloZio profesor Edwards, navodi
da razumijevanje ljudskih ¢imbenika sluZi razumijevanju odnosa izmedu ljudi 1
njihovih aktivnosti, uz sustavnu primjenu humanistickih znanosti, integriranih u
okviru sustava inzenjeringa. Ciljevi su ucinkovitost sustava, $to ukljucuje
sigurnost 1 ucinkovitost, te dobrobit pojedinca. Edwards dalje elaborira da
»ljudske aktivnosti* pokazuju interes za komunikacijom izmedu pojedinaca i
ponasanjem pojedinaca i grupa. (Marusi¢, 2014)

Pojam ljudskog cCimbenika ubrzano postaje sve poznatiji od kada se u
zrakoplovstvu shvatilo da, umjesto mehanickih ili kompjuterskih otkaza, ljudska
pogreska ¢ini temelj veéini zrakoplovnih nesre¢a i incidenata. Zbog velikog
znacaja koji se pridaje vaznosti smanjenju pojavnosti pogreSaka i upravljanju
pogreskama, zrakoplovstvo je postalo jedno od vodecih predstavnika razvoja
ljudskog ¢imbenika u svim aspektima izvedbe zadataka zracnog prometa.

U danaSnje vrijeme ulazu se veliki napori u proSirenje svjesnosti o vaznosti
ljudskih ¢imbenika, kao 1 u predanost uzimanja u obzir i iskoriStavanja svih
mogucnosti dizajniranja novih sustava, ¢ime se smanjuju nezeljeni ucinci veé
postojeéeg, Cesto zastarjelog dizajna sustava unutar kontrole zracnog prometa,
koji ne mogu odmabh biti zamijenjeni poboljSanim alternativama. (Martinussen i
Hunter, 2010)

2.1. Osnovni konceptualni modeli ljudskih potencijala
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Osnovni konceptualni modeli ljudskih potencijala predstavljaju strukturu koja
pomaze u razumijevanju uloge ljudskih ¢imbenika u razliitim operacijama i
procesima. Ovi modeli obuhvacaju razlicite aspekte ljudske izvedbe, ukljuc¢ujuci
kognitivne procese, percepciju, donoSenje odluka, komunikaciju, stres i
motivaciju. Takoder, modeli uzimaju u obzir vanjske ¢imbenike poput radnog
okruzenja, organizacijske kulture i tehnoloskih alata. Cilj ovih modela je pruziti
strukturu za analizu i optimizaciju ljudskih potencijala u cilju poboljsanja
sigurnosti, ucinkovitosti 1 uspjeha u razli¢itim industrijskim i operativnim
kontekstima.

James Reason i1 njegov ,,Model Svicarskog sira® poznati su u krugovima
sigurnosti kao korisno sredstvo za opis kombinacija viSestrukih manjih
neuspjeha, od kojih nijedan pojedinacno nije dovoljan da izazove incident, ali u
kombinaciji stvaraju neuspjeh u kompleksnom sustavu.

Latentni uvjeti su oni koji postoje u zraénom sustavu dugo prije Sto se dogodi
Stetan ishod. Posljedice latentnih uvjeta mogu ostati neaktivne dugi vremenski
period. U pocetku se ovi latentni uvjeti ne percipiraju kao Stetni, ali postaju
vidljivi kada se obrane sustava prekrse. Ove uvjete obi¢no stvaraju ljudi udaljeni
u vremenu i prostoru od dogadaja. Latentni uvjeti u sustavu mogu ukljucivati one
stvorene nedostatkom sigurnosne kulture, loSom opremom ili proceduralnim
dizajnom; sukobljene organizacijske ciljeve; neispravne organizacijske sustave
ili upravljacke odluke. ,,Model Svicarskog sira“ pomaze u razumijevanju
interakcije organizacijskih i upravljackih ¢imbenika u uzrocima nesrec¢a. (SMM,
2013)

Metodologija sustavne analize dogadaja (eng. Systemic Occurrence Analysis
Methodology — SOAM) sveobuhvatan je proces za analizu podataka prikupljenih
kao dio istrage sigurnosnog dogadaja te za generiranje logickih zakljucaka i
preporuka. SOAM je jedna od nekoliko metodologija za istragu nesreca koje se
temelje na Reasonovom modelu organizacijskih nesre¢a. Svrha metodologije
sustavne analize dogadaja je proSiriti fokus istrage s ljudske ukljucenosti na
analizu latentnih uvjeta unutar organizacije koji postavljaju kontekst za dogadaj.
»SHELL model“, po pocetnim slovima komponenti prvi je razvio profesor
Edwards 1972. godine, a modificirani dijagram koji ilustrira model razvio je
Hawkins 1975. godine. Komponente su: ,,program* (eng. Software), ,,stroj* (eng.
Hardware), ,,okruzenje“ (eng. Environment) i ,,Covjek* (eng. Liveware). Koristi
se od strane Organizacije medunarodnog civilnog zrakoplovstva (ICAO) kako bi
ilustrirao ljudske ¢imbenike i njihov utjecaj na operativne sustave i obrnuto te
pokusava pokazati da neuskladeni odnos izmedu ljudi 1 sustava moze biti uzrok
opasnosti ili rizika. Svrha modela je demonstrirati vaznost kontinuiranog fokusa
na uspostavljanje odgovarajucih okvira sigurnosti unutar organizacije. (Burling,
2021)

U zrakoplovstvu su se u posljednjih nekoliko godina pojavili razni koncepti koji
su usmjereni na pobolj$anje suradnje i odnosa medu dionicima zracnog prometa.
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Ljudski ¢imbenik ima razli¢ite primjene u ovom kontekstu, ¢esto se koristi kao
sinonim za upravljanje resursima posade (eng. Cockpit Resource Management —
CRM) ili upravljanje resursima odrzavanja zrakoplova (eng. Maintenance
Resource Management — MRM). EUROCONTROL je razvio koncept za
operativno osoblje Upravljanje timskim resursima (eng. Team Resource
Management —TRM), koji ima za cilj smanjiti utjecaj greSaka nastalih kao
rezultat timskog rada, razviti pozitivne stavove prema vjesStinama timskog rada 1
ljudskom ucinku unutar sektora zratnog prometa te smanjiti broj i utjecaj
pogresaka vezanih uz timski rad. TRM je razvijen na temelju principa CRM-a,
koje su razvile aviokompanije za pilote i drugo zrakoplovno osoblje. Prepoznata
je potreba za obrazovanjem osoblja u zrakoplovnoj industriji kroz mnoge istrage
nesre¢a uzrokovanih ljudskim pogreskama.

3. ZNACAJ LJUDSKIH CIMBENIKA U ORGANIZACIJSKOJ
STRUKTURI PRUZATELJA USLUGE

Era ljudskih ¢imbenika oznaéava razdoblje od pocetka 1970-ih do sredine 1990-
ih, kada je smanjenje ucestalosti zrakoplovnih nesreca rezultiralo proSirenjem
fokusa sigurnosnih napora na ljudske ¢imbenike, uz naglasak na interakciju
izmedu covjeka 1 stroja. Unato¢ ulaganju resursa u ublaZzavanje pogreSaka,
ljudska izvedba 1 dalje je ostala Cest uzrok nesreca, a primjena znanosti o ljudskim
¢imbenicima Cesto se usredotoCila na pojedinca, ne uzimaju¢i u potpunosti u
obzir operativni 1 organizacijski kontekst. Organizacijska era, koja obuhvaca
razdoblje od sredine 1990-ih do danas, donosi promjenu perspektive prema
sistemskom pristupu sigurnosti, uz uklju€ivanje organizacijskih ¢imbenika pored
ljudskih 1 tehnic¢kih. (SMM, 2013)

Sustav za funkcioniranje sigurnosti zrane plovidbe je temeljni okvir koji
omogucuje upravljanje sigurnos¢u u zracnom prometu. Ovaj sustav se oslanja na
niz dokumenata i procedura koji su oblikovani kako bi osigurali visoke standarde
sigurnosti. Sam sustav funkcionira kroz suradnju izmedu razlic¢itih dionika u
zracnom prometu, ukljucujuci regulatorne agencije, zracne prijevoznike, zracne
luke, zrakoplovne proizvodace i druge relevantne organizacije. Ovi subjekti
zajedno rade na uspostavljanju i odrzavanju visokih standarda sigurnosti kroz
implementaciju propisanih procedura, redovito obrazovanje i obuku osoblja te
sustavno pracenje 1 analizu sigurnosnih podataka.

Sustav za upravljanje sigurnosti zracne plovidbe ima za cilj povecanje razine
sigurnosti kroz razliite pristupe kao Sto su izvjeS¢ivanje, prikupljanje,
pohranjivanje, zastitu, razmjenu, istrazivanje, analiziranje, te na propisan nacin
distribuiranje sigurnosnih informacija zainteresiranim stranama, i poduzimanje
sigurnosnih mjera i preporuka na osnovu prikupljenih informacija. Pozitivna
sigurnosna kultura moze znacajno smanjiti broj incidenata i nesre¢a. S druge
strane, negativna ili slaba sigurnosna kultura moze dovesti do povecanja rizika i
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ucestalosti sigurnosnih propusta. Primjeri iz prakse pokazuju da organizacije s
jakom sigurnosnom kulturom imaju bolje sigurnosne rezultate, manji broj
nesreca i incidenata te visoku razinu povjerenja medu zaposlenicima.

U mnogim drzavama postoje znaCajna pravna ograni¢enja koja sprecavaju
nekaznjivo prijavljivanje sigurnosnih dogadaja. To Cesto rezultira osjecajem
inhibicije kod zaposlenika prilikom podnoSenja prijava, posebno u situacijama
gdje drzave imaju zakonske propise 0 "slobodi informacija™ i nisu poduzele
korake kako bi zastitile sigurnosne izvjestaje od primjene takvih zakona. Osim
toga, primije¢ena je loSa komunikacija izmedu razli¢itih subjekata u zracnom
prometu i razlicitih razina upravljanja u brojnim organizacijama koje pruzaju
usluge u zracnom prometu. Takoder, uocena je negativna percepcija sigurnosnih
regulatora, ¢ija uloga u mnogim drzavama nije jasno definirana, te su cesto
ograni¢eni u svom djelovanju.

Da bi se odrzalo povjerenje =zainteresiranih strana, sustavi prijavljivanja
sigurnosnih dogadaja trebali bi sadrzavati sljede¢e elemente: zaStitu
povjerljivosti izvjestaja, identifikaciju dobrovoljnih prijava, neponistive odredbe.
Vazno je istaknuti da nekaznjivo ne znaci da osobe odgovorne za sigurnosne
dogadaje izbjegavaju odgovornost za, primjerice, nezakonite radnje, neprikladno
ponasanje, grubu nepaznju ili prekrSaje. Umjesto toga, cilj je prijavljivanje
sigurnosnih dogadaja u "pravednoj kulturi" u kojoj se iskrene pogreske (tj. manje,
rutinske pogreSke koje su propusti ili zanemarivanja) analiziraju, izvlace pouke 1
Sire, bez kaznjavanja uklju¢enog osoblja. (EUROCONTROL, 2006)

Za poticanje daljnjeg podnosenja izvjesca, organizacija treba jasno komunicirati
sa svojim osobljem o tome da su dobrovoljna izvjeS€a vrijedna sigurnosna
imovina 1 priznati trud osoba koje su podnijele izvjes¢e. Informacije primljene
preko dobrovoljnog sustava izvjeS¢ivanja trebaju biti pravodobno dostupne
zrakoplovnoj zajednici. Organizacijska kultura ima klju¢nu ulogu u oblikovanju
sigurnosnih praksi i ponaSanja unutar zrakoplovne industrije i predstavlja temelj
za stvaranje okruZenja u kojem je sigurnost prioritet, a sve aktivnosti i odluke
donose se s obzirom na potencijalne sigurnosne implikacije.

3.1 Pravni i regulatorni okvir

Sustav upravljanja sigurno$¢u znaci sustavni pristup upravljanju sigurnoscu,
ukljucujuéi nuzne organizacijske strukture, odgovornosti, politike i procedure.
Rizik je sastavni dio ljudske aktivnosti. Njime se najbolje upravlja uvodenjem
namjenskog sustava za sigurnost. Sto je potrebno za postavljanje sustava
upravljanja sigurnosti?
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Slika 1. Odnos managementa i sustava u SMS-u (Izvor: EUROCONTROL, 2015)

Iz prethodnog prikaza sustava upravljanja sigurno$¢u u proteklom periodu,
mnogi pravni i regulatorni okviri definirali su utjecaj ljudskih ¢imbenika na
sigurnost zra¢nog prometa. U nastavku ¢e biti navedeni najznacajniji od njih koji
reguliSu ovu oblast, kao i neki od prijedloga koji bi mogli biti regulirani u bliskoj
buduénosti.

3.1.1. Medunarodni i europski propisi

Za funkcionalnije upravljanje organizacijama koje se odnose na avijacijski
sektor, a posebno u pogledu sigurnosti koja obuhvaca ljudske cimbenike,
usvojeni su vazni medunarodni propisi. Prvi znacajan dokument koji se bavi
ljudskim ¢imbenicima je International Standard Classification of Occupations
ISCO-08, koji je izdala Medunarodna organizacija rada 2012. godine.
Medunarodna organizacija rada je specijalizirana agencija Ujedinjenih naroda,
osnovana 1919. godine sa sjediitem u Zenevi. Ovi standardi su ljudske resurse,
te stoga 1 ¢imbenike svrstali u Annex 2. (ILO, 2012)

ICAO! specijalizirana je ustanova Ujedinjenih naroda, osnovana Konvencijom o
medunarodnom civilnom zrakoplovstvu od 7. prosinca 1944. godine u Chicagu,
u svrhu razvijanja nacela, tehnologije te poticanja i razvoja medunarodnoga
zranog prometa. (ZOZP, 2009)

Neki od dokumenata i ICAO standarda koji su obavezuju¢i za nacionalna
regulatorna tijela, a bave se ljudskim ¢imbenicima su:

e ICAO Doc 10057 Manual on Air Traffic Safety Electronics Personnel
Competency-based Training and Assessment iz 2017. godine. Ovim
dokumentom su jasno naznaeni ljudski ¢imbenici. Dokumentom su

obuhvacéene obuke za tehni¢ko osoblje kako bi se unaprijedile njihove
performanse. (ATS, 2017)

e [CAO Doc 9868 Procedures for air navigation services iz 2015. godine.
Dokument u prilogu C, poglavlje 1, navodi da se TEM (eng. Threat and
error management) trebaju Sto preciznije integrirati sa saznanjima o

1 Vise na: https://www.icao.int/
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ljudskim ¢imbenicima. (PANS, 2015)

e [CAO Doc 10151 Manual on Human Performance (HP) for Regulators iz
2021. godine. Ovaj prirucnik koristi izraz HP, ali HP se ne moze odvojiti
od HF (eng. Human Factors) i ergonomije. (MHP, 2021)

e |ICAO Doc 9824 Human Factors Guidelines for Aircraft Maintenance
Manual iz 2003. godine. Dokument se u cijelosti bavi utjecajem ljudskih
¢imbenika kod odrzavanja zrakoplova pocevsi od klju¢nih problema u

odrzavanju pa do treninga i rjeSenja za nacionalne regulatore.
(HFGAMM, 2003)

e [CAO Doc 9683 Human Factors Training Manual iz 1998. godine. Ovaj
prirucnik  predstavlja uvod u najnovije informacije dostupne
medunarodnoj zajednici civilnog zrakoplovstva o kontroli ljudske
pogreske i razvoju protumjera za pogreske u operativnim okruzenjima.
(HFTM, 1998)

Agencija Europske unije za sigurnost zraénog prometa (EASA)? odgovorna je za
osiguravanje sigurnosti i zastite okoliSau zratnom prometu u Europi.
Osnovana je 2002. godine sa sjedistem u Kdlnu. Regulativa koja se bavi i ureduje
oblast sigurnosti i ljudskih ¢imbenika obuhvaca:

e EASA Regulation (EU) 2018/1139 of the European Parliament and of the
Council iz 2018. godine. Ova regulativa obuhvaca prakti¢ne vjestine iz

domene ljudskih ¢imbenika, kao 1 prakti¢ni trening za svjesne situacije.
(EPC, 2018)

e EASA — Acceptable Means of Compliance and Guidance Material to
Commission Regulation (EU No 1321/2014) iz 2014. godine. Pruzatelj
usluga kontrole zra¢nog prometa trebao bi osigurati da cjelokupnim
operativnim rizikom koji proizlazi iz stresa, umora i problemati¢ne
upotrebe psihoaktivnih tvari kod kontrolora zraénog prometa upravlja
njegov sustav upravljanja sigurnos¢u. (AMCGMCR, 2014)

Savezna uprava za civilno zrakoplovstvo (FAA)® je agencija ameri¢kog
Ministarstva prometa zaduzena za reguliranje 1 nadzor svih aspekata civilnog
zranog prometa u Sjedinjenim Americkim DrZzavama. Osnovana je 1958. godine
sa sjediStem u Washingtonu. Ljudski ¢imbenici u okviru FAA su definirani kroz
slijede¢e dokumente:

e FAA Human Factors Considerations in the Design and Evaluation of
Flight Deck Displays and Controls iz 2016. godine. Ovaj dokument
utvrduje smjernice o ljudskim ¢imbenicima koje treba uzeti u obzir pri
projektiranju i procjeni zaslona i kontrola avionike za sve tipove
zrakoplova. (HFCDEFDDC, 2016)

2 Vise na: https://www.easa.europa.eu/en

3 Vise na: https://www.faa.gov/
181


https://www.easa.europa.eu/en
https://www.faa.gov/

Zastita i sigurnost, godina 4., broj 1.

e FAA Human Factors Design Standard iz 2016. godine. Ovaj standard
odobren je za korisStenje od strane svih odjela FAA. Standard dizajna
ljudskih ¢imbenika (HF-STD-001B) sveobuhvatan je referentni alat koji
¢e pomocdi stru¢njacima za ljudske ¢imbenike unutar FAA i ugovornim
organizacijama da ucinkovito provedu politiku FAA o ljudskim
¢imbenicima. (HFDS, 2016)

Europska organizacija za sigurnost zraéne plovidbe — EUROCONTROL? je
paneuropska, civilno-vojna organizacija posveéena podrSci europskom
zrakoplovstvu. Osnovana je 1963. godine sa sjediStem u Briselu. U svojim
publikacijama izdao je neke izuzetno bitne materijale koji su od velike vaznosti
za europsku avijaciju. Neki od tih materijala koji se bave ljudskim ¢imbenicima
Su.

e EUROCONTROL Human Factors Module — Stress iz 1996. godine. Cilj
ovog modula je dati pregled koji ¢e Citatelju omoguciti prepoznavanje,
razumijevanje i upravljanje stresom. (HFMS, 1996)

e EUROCONTROL Human Factors — Critical Incident Stress
Management: User Implementation Guidelines iz 2008. godine.
Upravljanje stresom u kriticnim incidentima (CISM) odnosi se na
programe osmisljene za podrSku osobama koje su negativno pogodene
kriticnim dogadajima, kako bi se oporavile i vratile normalnom
funkcioniranju i ponasanju. (CISM, 2008)

e EUROCONTROL Fatigue and Sleep Management: Personal strategies
for decreasing the effects of fatigue in Air Traffic Control iz 2005.godine.
Umor je vazan sigurnosni problem unutar sustava kontrole letenja, te
postoji regulatorni okvir za provedbu mjera otkrivanja, pracenja i
upravljanja. (FSM, 2005)

Razvoj novih strategija koje ¢e unaprijediti ovu oblast i otvoriti perspektive
osoblju u avijaciji svakako ¢e predstavljati veliki izazov. Jedno je sigurno, a to je
da covjek nije masina i da treba postaviti pitanje koliko informacija je dovoljno?
Strategija ima za cilj ostvariti dvije glavne funkcije. Prvo, poticati dosljednost u
integraciji nacela ljudskih faktora u regulativi, upravljanju, dizajnu sustava,
obuku, licenciranju, reviziju i osiguranje zrakoplovnih aktivnosti. Drugo, opisuje
kako praktiéno razumijevanje i primjena ljudskih faktora moZe posluziti u
poboljSanju sigurnosne izvedbe u cijelom sustavu sigurnosti u zrakoplovstvu.
(EHFAG, 2012)

IFATSEA® je medunarodna organizacija zrakoplovno-tehni¢kog osoblja za
sigurnost zracne plovidbe. Osnovana je 1972. godine sa sjediStem u Briselu. U
svojoj studiji iz 2021. godine pod naslovom “Human Factors of ATSEP”
prikazala je jasne buduce korake koje je potrebno poduzeti u vezi s tehnicko-

4Vise na: https://www.eurocontrol.int/

5 Vise na: http://www.ifatsea.org/
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operativnim osobljem. Ozbiljne, cak 1 fatalne nesrece ne mogu se iskljuciti ako
se ne pozabavimo problemima stresa i umora kod ATSEP. (IFATSEA, 2021)

U izradi novih strategija iz domene ljudskih ¢imbenika bit ¢e vazno uzeti u obzir
niz iskustava kako bi se pomirila neka ranija i novija stajalista. Razlike izmedu
tih stajalista najbolje se mogu sagledati kroz prikaz na u Slici 2.

1. Ljudska grefka uzrok je nesreéa

2. Da biste objasnili neuspjeh.
m orate traZiti neuspjech

3. MMorate pronadiliudske: netoZne

procjene, pogreine odiuke loge

prosudbe

. Zatim poduzimateradnje kako
biste 'popravili’ te
problem atitne ude

Slika 2. Dva pogleda na ljudsku gresku (Izvor: EUROCONTROL, 2023

4. ANALIZA NESRECA I INCIDENATA SA ASPEKTA
SIGURNOSTI (SAFETY)

Tijekom povijesti zranog prometa, biljezi se niz nesreca u kojima je kljuénu
ulogu odigrao ljudski ¢imbenik. Uzrok pada aviona u ¢ak polovini tragedija
su pogreske pilota. Nakon ljudskih ¢imbenika, mehanicki kvarovi su drugi
najcesc¢i uzrok pada aviona, $to je dovelo do pada 22% ukupnog broja aviona. U
12% slucajeva, vremenski uvjeti su bili faktor avionske nesrece, dok su sabotaza
ili teroristicki napadi uzrokovali 9% padova.

Navesti ¢emo dvije avionske nesreée koje su znacajno utjecale na percepciju
sigurnosti u zra¢nom prometu. Takoder, osim ovih poznatih nesreca, pruzit
¢emo i analizu slu¢aja u jednoj od oblasnih kontrola letenja gdje je ljudski
¢imbenik doveo do opasnog sigurnosnog incidenta. Dvije avionske nesrece
zbog kojih su udinjeni veliki iskoraci u oblasti sigurnosti zra¢nog prometa
Su:
e Sudar na pisti Linate u Milanu, 8. listopada 2001. godine

Zavr$no izvjesce o sudaru na pisti izmedu Boeinga MD-87 i Cessne Citation u
milanskoj zrac¢noj luci Linate u listopadu 2001. godine navodi kombinaciju
¢imbenika, od nedostataka na aerodromu do loSe komunikacije izmedu pilota 1
kontrolora, $to je rezultiralo najgorim dogadajem u Italiji iz domene zrakoplovnih
nesreca. [zvjeS¢e o nesreci navodi niz nedostataka koji su igrali ulogu u ishodu.
Nije postojao funkcionalni sustav upravljanja sigurno$¢u. Kontrolori
aerodromskih tornjeva “izjavili su da su ignorirali postojanje” oznaka.
Radiotelefonska frazeologija koju koriste kontrolori i piloti nije bila u skladu s
ICAO frazeologijom i utvrdeno je da su odstupanja od standardne frazeologije
uobicajena praksa. Kontrolor nije otkrio pogresku u povratnom c¢itanju Cessne

pilota, a propusti pilota nisu ispravljeni. (EUROCONTROL, 2023)
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e AIRPROX u blizini Zeneve, Svicarska, 8. veljate 2007.godine

Incident AIRPROX ukljucivao je zrakoplov Lockheed C-130 Hercules, koji je
odrzavao FL 250, i Tupoljev Tu-154M, Kkoji se penjao kroz istu razinu leta u
suprotnom smjeru. Dva zrakoplova su se krizala na bo¢noj udaljenosti od 0,4 NM
i visinskoj razlici od 100 ft. Ljudski ¢imbenici koji su involvirani u ovu nesrecu
su: kontrolor pripravnik je dopustio Tupoljevu da se popne na FL 260, stvarajuci
sukob s C-130, trener i radarski koordinator nisu primijetili sukob, posada
Tupoljeva nije slijedila savjete TCAS-a, kao ni posada C-130 i trener nije
intervenirao kako bi sprijecio sukob. (EUROCONTROL, 2023)

Analiza SOAM napravljena je od strane autora na temelju dogadaja koji su se
odvijali u jednoj oblasnoj kontroli letenja, uzimaju¢i u obzir dostupnu
dokumentaciju o istrazi tog dogadaja. Specifi¢no, sigurnosni dogadaj koji je bio
predmetom direktnog sagledavanja bio je povezan s ljudskim ¢imbenikom koji
je rezultirao zatvaranjem zracnog prostora. Ovaj dogadaj dogodio se 2018.
godine i bio je kvalificiran kao ozbiljan incident.
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Slika 3. Analiza slucaja kroz SOAM grafikon (Izvor: autor, 2024)

184



Zastita i sigurnost, godina 4., broj 1.

5. ZAKLJUCAK

Sigurnost u zracnom prometu je neodvojivo povezana s ljudskim ¢imbenicima,
¢ija je uloga kljucna u osiguravanju bezbjednosti operacija i izvedbe osoblja.
Razumijevanje 1 upravljanje tim faktorima su od suStinskog znacaja za
minimiziranje rizika od ljudskih gresaka koje mogu prouzrokovati incidente i
nesrece. Stoga, stalno istrazivanje i unapredenje obuke i edukacije predstavljaju
temeljne stupove odrzavanja visokog nivoa sigurnosti.

Integracija novih tehnologija i procedura podrzava ljudsku izvedbu, stvarajuci
okruzenje u kojem osoblje moze efikasno i precizno obavljati svoje duznosti.
Analize slucajeva su takoder od vitalnog znacaja jer pruzaju duboke uvide u
uzroke nesre¢a, omogucéujuci primjenu preventivnih mjera radi sprjecavanja
ponavljanja sli¢nih incidenata u buduénosti.

Ovaj sveobuhvatan pristup promovira svijest o l[judskim ¢imbenicima i doprinosi
kontinuiranom poboljSanju sigurnosti u zracnom prometu. Kroz konstantno
ucenje iz pro$lih iskustava, primjenu najnovijih tehnoloskih dostignuéa i
osnazivanje osoblja putem obuke i edukacije, aviokompanije i regulatorna tijela
mogu zajedno raditi na stvaranju okoline u kojoj se rizici minimiziraju, a putnicka
bezbjednost postaje apsolutni prioritet.

Ljudski ¢imbenici 1 njihov utjecaj na sigurnost u zraCnom prometu zauzimaju
centralno mjesto na ljestvici prioriteta i postat ¢e medu najvaznijim pitanjima u
buduénosti. S obzirom na sve vecu slozenost zratnog prometa, kao i rastuce
brojnosti letova i putnika, uloga ljudskih faktora postaje jos izrazenija. Greske ili
nedostatak paznje osoblja mogu imati ozbiljne posljedice, stoga je kljucno
razumijevanje, upravljanje 1 kontinuirano unapredenje u ovom podrucju.

Uz tehnoloski napredak koji donosi nove izazove, potreba za fokusiranjem na
ljudske ¢imbenike postaje sve hitnija. Budu¢i da su ljudi ti koji su na kraju
odgovorni za donoSenje odluka i izvrSavanje operacija, njihova sposobnost,
motivacija i mentalno stanje imaju izravan utjecaj na sigurnost letova. Stoga ¢e
pravilno upravljanje ljudskim resursima 1 kontinuirana edukacija postati jo$
kljuéniji elementi u odrzavanju sigurnosti u zracnom prometu u godinama koje
dolaze.
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Abstract

This paper explores the significant impact of human factors on aviation
safety, with a particular emphasis on air traffic operations as a complex
chain where human factors play a crucial role. With the rapid growth and
technological advancement in aviation, operations are becoming increasingly
complex, leading to increased workload on the crew and other personnel.
This intricate chain encompasses various phases, including flight planning,
execution, air traffic control, and ground operations, when human factors
plac a pivotal role at every step. Air traffic operations are highly sensitive to
human errors, especially under conditions of high stress, fatigue, or
emotional tension. The rapid growth of air traffic and technological
advancement often lead to the neglect of human factors. However, research
indicates that these factors remain one of the primary causes of incidents and
accidents in aviation. To ensure flight safety in this dynamic environment, it
is crucial to understand and effectively manage human factors by providing
support to personnel and ensuring compliance with regulations and best
practices.

Keywords: human factors, air traffic, safety.
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1. INTRODUCTION

Aviation safety is a key component of the global aviation industry, and
human factors play a crucial role in ensuring this safety. Human factors refer
to various elements that influence human behavior and performance in
operational conditions, including psychological, physical, social, and
organizational aspects. Understanding and managing these factors is essential
to reducing the risk of human errors that can lead to incidents and accidents.
As technology advances, the complexity of aviation operations increases,
along with the demands for safety. Thus, understanding the role of human
factors in aviation has become extremely important.

Human errors, stress, and the efficiency of operational personnel are
key elements that can impact aviation safety. Pilots, air traffic controllers,
aircraft maintenance technicians, and other operational personnel face daily
challenges that require high levels of concentration, decision-making, and
coordination. Stress, fatigue, and inadequate training can significantly affect
their ability to perform tasks efficiently and safely.

Increasing air traffic capacity further complicates these challenges. The
growth in flights and passengers puts greater pressure on all segments of the
aviation industry, from flight planning and management to aircraft
maintenance and air traffic control services. To maintain high safety
standards despite the increase in traffic, continuous research and
improvement of human factors understanding is necessary.

The goals of human factors research in aviation include:

Identifying key causes of human errors and developing strategies to
reduce them.

e Studying the impact of stress, fatigue, and the work environment on the
performance of operational personnel.

e Enhancing training and education to ensure high levels of competence
and readiness among personnel.

e Developing technologies and procedures that support human
performance and reduce the likelihood of errors.

e Promoting a safety culture within organizations operating in the aviation
industry.
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Systematic research on human factors and their integration into safety
processes and procedures are crucial for maintaining and enhancing aviation
safety, especially in the context of the continuous growth in capacity and
complexity of operations.

2. THEORETICAL FRAMEWORK AND ROLE OF HUMAN
FACTORS IN AVITATION

This chapter explores the theoretical framework and the role of human
factors in the context of air traffic. The goal is to provide a deeper insight into
the fundamental concepts, models, and theories that shape our understanding
of this crucial discipline. Additionally, the chapter emphasizes the role of
human factors in various aspects of air operations, particularly in areas such
as decision-making, performance, communication, and safety.

In the early days of Aviation, many concerns were focused on the
impact of noise, vibration, temperature, and acceleration forces on the people
involved in air operations. Human factors were often considered exclusively
within the realm of medicine, with physiologists or doctors playing a key
role. However, as research progressed, it became clear that human factors are
much more than that. They are multidisciplinary, involving various scientific
disciplines such as psychology, physiology, anthropometry, and
biomechanics (CAP 719, 2002).

Human factors play a crucial role in air traffic performance. They are
often labeled as "pilot errors,” but this terminology does not provide a deep
enough understanding of the root causes of problems. Mistakes made by
humans can result from system design flaws, inadequate training, or poor
approaches to managing air operations. Understanding human capabilities
and limitations is essential for improving safety in air traffic.

One definition of human factors, proposed by Professor Edwards, states
that understanding human factors involves understanding the relationships
between people and their activities, with the systematic application of human
sciences integrated within the engineering framework. The goals are system
efficiency, which includes safety and effectiveness, and individual well-
being. Edwards further elaborates that "human activities” show interest in
communication between individuals and the behavior of individuals and
groups (Marusi¢, 2014). The concept of human factors has rapidly gained
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prominence as the aviation industry realized that human error, rather than
mechanical or computer failures, is the foundation of most aviation accidents
and incidents. Due to the significant emphasis placed on reducing the
occurrence of errors and managing them, aviation has become a leading
representative in the development of human factors across all aspects of air
traffic task performance.

Today, great efforts are being made to raise awareness of the
importance of human factors, as well as to commit to considering and
leveraging all possibilities in designing new systems. This aims to reduce the
undesirable effects of existing, often outdated, system designs within air
traffic control, which cannot be immediately replaced by improved
alternatives (Martinussen & Hunter, 2010).

2.1.  The basic conceptual models of human potential

The basic conceptual models of human potential provide a structure
that helps in understanding the role of human factors in various operations
and processes. These models encompass different aspects of human
performance, including cognitive processes, perception, decision-making,
communication, stress, and motivation. They also consider external factors
such as the work environment, organizational culture, and technological
tools. The goal of these models is to provide a framework for analyzing and
optimizing human potential to enhance safety, efficiency, and success in
various industrial and operational contexts.

James Reason and his "Swiss Cheese Model" are well-known in safety
circles as a useful tool for describing the combination of multiple minor
failures, none of which alone is sufficient to cause an incident, but together
create a failure in a complex system.

Latent conditions are those that exist in the air traffic system long
before a harmful outcome occurs. The consequences of latent conditions can
remain inactive for long periods. Initially, these latent conditions are not
perceived as harmful but become apparent when the system's defenses are
breached. These conditions are usually created by people distant in time and
space from the event. Latent conditions in the system can include those
created by a lack of safety culture, poor equipment or procedural design,
conflicting organizational goals, faulty organizational systems, or managerial
decisions. The "Swiss Cheese Model" helps in understanding the interaction

of organizational and managerial factors in the causes of accidents (SMM,
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2013).

The Systemic Occurrence Analysis Methodology (SOAM) is a
comprehensive process for analyzing data collected as part of a safety event
investigation and generating logical conclusions and recommendations.
SOAM is one of several accident investigation methodologies based on
Reason's model of organizational accidents. The purpose of SOAM is to
expand the investigation's focus from human involvement to analyzing latent
conditions within the organization that set the context for the event.

The "SHELL model,"” named after the initial letters of its components,
was first developed by Professor Edwards in 1972, with a modified diagram
illustrating the model developed by Hawkins in 1975. The components are:
"Software," "Hardware," "Environment,” and "Liveware." It is used by the
International Civil Aviation Organization (ICAO) to illustrate human factors
and their impact on operational systems and vice versa. It attempts to show
that a misaligned relationship between people and systems can be a source of
hazards or risks. The purpose of the model is to demonstrate the importance
of a continuous focus on establishing appropriate safety frameworks within
the organization (Burling, 2021).

In recent years, various concepts have emerged in aviation aimed at
improving cooperation and relationships among air traffic stakeholders.
Human factors have various applications in this context, often used as a
synonym for Cockpit Resource Management (CRM) or Maintenance
Resource Management (MRM). EUROCONTROL has developed a concept
for operational personnel called Team Resource Management (TRM), which
aims to reduce the impact of errors resulting from teamwork, develop
positive attitudes towards teamwork skills and human performance within the
air traffic sector, and reduce the number and impact of errors related to
teamwork. TRM was developed based on CRM principles, which were
developed by airlines for pilots and other aviation personnel. The need for
educating aviation industry personnel has been recognized through numerous
investigations of accidents caused by human errors.
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3. THE IMPORTANCE OF HUMAN FACTORS IN THE
ORGANIZATIONAL STRUCTURE OF SERVICE PROVIDERS

The era of human factors marks the period from the early 1970s to the
mid-1990s when the reduction in the frequency of aviation accidents resulted
in an expanded focus on safety efforts towards human factors, with an
emphasis on the interaction between man and machine. Despite the
investment of resources in mitigating errors, human performance continued
to be a frequent cause of accidents, and the application of human factors
science often focused on the individual, not fully taking into account the
operational and organizational context. The organizational era, covering the
period from the mid-1990s to the present, brings a shift in perspective
towards a systems approach to safety, including organizational factors
alongside human and technical ones (SMM, 2013).

The air traffic safety management system is the fundamental framework
that enables the management of air traffic safety. This system relies on a
series of documents and procedures designed to ensure high safety standards.
The system functions through cooperation among various stakeholders in air
traffic, including regulatory agencies, airlines, airports, aircraft
manufacturers, and other relevant organizations. These entities work together
to establish and maintain high safety standards through the implementation of
prescribed procedures, regular training and education of personnel, and
systematic monitoring and analysis of safety data.

The air traffic safety management system aims to increase safety levels
through various approaches such as reporting, collecting, storing, protecting,
sharing, investigating, analyzing, and distributing safety information to
interested parties, and taking safety measures and recommendations based on
the collected information. A positive safety culture can significantly reduce
the number of incidents and accidents. On the other hand, a negative or weak
safety culture can lead to an increase in risks and the frequency of safety
lapses. Practical examples show that organizations with a strong safety
culture have better safety results, fewer accidents and incidents, and a high
level of trust among employees.

In many countries, there are significant legal constraints that prevent
non-punitive reporting of safety events. This often results in feelings of

inhibition among employees when submitting reports, especially in situations
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where countries have "freedom of information laws and have not taken steps
to protect safety reports from the application of such laws. Additionally, poor
communication has been noted between different entities in air traffic and
different levels of management in numerous organizations that provide air
traffic services. There is also a negative perception of safety regulators,
whose role in many countries is not clearly defined, and who are often
limited in their actions.

To maintain the trust of interested parties, safety event reporting
systems should contain the following elements: protection of report
confidentiality, identification of voluntary reports, and non-revocable
provisions. It is important to emphasize that non-punitive does not mean that
individuals responsible for safety events avoid accountability for, for
example, illegal activities, inappropriate behavior, gross negligence, or
violations. Instead, the goal is to report safety events in a "just culture” where
honest mistakes (i.e., minor, routine errors that are lapses or neglects) are
analyzed, lessons are learned and shared without punishing the involved
personnel (EUROCONTROL, 2006).

To encourage further reporting, organizations should strongly
communicate with their personnel that voluntary reports are valuable safety
assets and recognize the efforts of individuals who have submitted reports.
Information received through the voluntary reporting system should be
promptly available to the aviation community. Organizational culture plays a
key role in shaping safety practices and behaviors within the aviation industry
and represents the foundation for creating an environment where safety is a
priority, and all activities and decisions are made considering potential safety
implications.

3.1. Legal and Regulatory Framework

A safety management system means a systematic approach to
managing  safety, including necessary organizational  structures,
responsibilities, policies, and procedures. Risk is an inherent part of human
activity, and it is best managed by implementing a dedicated safety system.
What is needed to establish a safety management system?
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SUSTAV UPRAVLIANIA SIGURNOSCU

Figure 1. Relationship between management and the system in SMS (Source: EUROCONTROL, 2015)

From the previous overview of the safety management system in recent
periods, many legal and regulatory frameworks have defined the impact of
human factors on aviation safety. Below, the most significant of these that
regulate this area will be listed, as well as some proposals that could be
regulated in the near future.

3.1.1. International and European Regulations

To ensure more functional management of organizations related to the
aviation sector, especially regarding safety encompassing human factors,
important international regulations have been adopted. The first significant
document dealing with human factors is the International Standard
Classification of Occupations 1SCO-08, issued by the International Labor
Organization in 2012. The International Labor Organization is a specialized
agency of the United Nations, founded in 1919 with headquarters in Geneva.
These standards categorize human resources, testing, and factors in Annex 2
(ILO, 2012).
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ICAQ? is a specialized agency of the United Nations, established by the
Convention on International Civil Aviation on December 7, 1944, in
Chicago, to develop principles, technology, and promote the development of
international air transport (ZOZP, 2009).

Some of the ICAO documents and standards that are mandatory for
national regulatory bodies and deal with human factors include:

e ICAO Doc 10057 Manual on Air Traffic Safety Electronics
Personnel Competency-based Training and Assessment (2017).
This document clearly emphasizes human factors. It includes
training for technical personnel to improve their performance
(ATS, 2017).

e ICAO Doc 9868 Procedures for Air Navigation Services (2015).
In Appendix C, Chapter 1, the document states that TEM
(Threat and Error Management) should be precisely integrated
with knowledge of human factors (PANS, 2015).

e ICAO Doc 10151 Manual on Human Performance (HP) for
Regulators (2021). This manual uses the term HP, but HP
cannot be separated from HF (Human Factors) and ergonomics
(MHP, 2021).

e ICAO Doc 9824 Human Factors Guidelines for Aircraft
Maintenance Manual (2003). This document entirely deals with
the impact of human factors in aircraft maintenance, covering
key maintenance issues to training and solutions for national
regulators (HFGAMM, 2003).

e |CAO Doc 9683 Human Factors Training Manual (1998). This
manual introduces the latest information available to the
international civil aviation community on human error control
and countermeasure development in operational environments
(HFTM, 1998).

The European Union Aviation Safety Agency (EASA)* is responsible
for ensuring safety and environmental protection in aviation in Europe. It was

8 More at: https://www.icao.int/

4 More at: https://www.easa.europa.eu/en
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established in 2002 with headquarters in Cologne. Regulations covering the
area of safety and human factors include:

EASA Regulation (EU) 2018/1139 of the European Parliament and of
the Council (2018). This regulation includes practical skills in the domain of
human factors and practical training for situational awareness (EPC, 2018).

EASA — Acceptable Means of Compliance and Guidance Material to
Commission Regulation (EU No 1321/2014) (2014). Air traffic service
providers should ensure that the entire operational risk arising from stress,
fatigue, and problematic use of psychoactive substances by air traffic
controllers is managed within their safety management system (AMCGMCR,
2014). The Federal Aviation Administration (FAA)® is an agency of the U.S.
Department of Transportation responsible for regulating and overseeing all
aspects of civil aviation in the United States. It was established in 1958 with
headquarters in Washington, D.C. Human factors within the FAA are defined
through the following documents:

e FAA Human Factors Considerations in the Design and Evaluation of
Flight Deck Displays and Controls (2016). This document establishes
guidelines on human factors to be considered in the design and
evaluation of avionics displays and controls for all types of aircraft
(HFCDEFDDC, 2016).

e FAA Human Factors Design Standard (2016). This standard is approved
for use by all FAA departments. The Human Factors Design Standard
(HF-STD-001B) is a comprehensive reference tool that will help human
factors specialists within the FAA and contracting organizations to
effectively implement FAA’s human factors policies (HFDS, 2016).

The European Organization for the Safety of Air Navigation -
EUROCONTROLS® is a pan-European, civil-military organization dedicated
to supporting European aviation. It was established in 1963 with headquarters
in Brussels. In its publications, it has issued some extremely important
materials that are of great importance for European aviation. Some of these
materials dealing with human factors are:

e EUROCONTROL Human Factors Module — Stress (1996). The
aim of this module is to provide an overview that will enable the
reader to recognize, understand, and manage stress (HFMS,
1996).

5 More at: https://www.faa.gov/
6 More at: https://www.eurocontrol.int/
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e EUROCONTROL Human Factors — Critical Incident Stress
Management: User Implementation Guidelines (2008). Critical
Incident Stress Management (CISM) refers to programs
designed to support individuals negatively affected by critical
events to recover and return to normal functioning and behavior
(CISM, 2008).

e EUROCONTROL Fatigue and Sleep Management: Personal
strategies for decreasing the effects of fatigue in Air Traffic
Control (2005). Fatigue is an important safety issue within the
air traffic control system, and there is a regulatory framework
for the implementation of measures for detection, monitoring,
and management (FSM, 2005).

Developing new strategies that will advance this field and open up
perspectives for aviation personnel will certainly be a major challenge. One
thing is certain: a human is not a machine, and the question must be asked:
how much information is enough? The strategies aim to achieve two main
functions. First, to promote consistency in the integration of human factors
principles in regulation, management, system design, training, licensing,
auditing, and assurance of aviation activities. Second, to describe how
practical understanding and application of human factors can serve to
improve safety performance in the entire aviation safety system (EHFAG,
2012).

IFATSEA’ is an international organization for aviation technical
personnel for air navigation safety. It was established in 1972 with
headquarters in Brussels. In its 2021 study titled “Human Factors of ATSEP,”
it outlined clear future steps that need to be taken regarding technical-
operational personnel. Serious, even fatal, accidents cannot be excluded if the
issues of stress and fatigue in ATSEP are not addressed (IFATSEA, 2021).

In developing new strategies in the field of human factors, it will be
important to consider a range of experiences to reconcile some earlier and
newer viewpoints. The differences between these viewpoints can best be
understood through the presentation in Figure 2.

7 More at: http://www.ifatsea.org/
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Figure 2. Two views on human error (Source: EUROCONTROL, 2023)

4. ANALYSIS OF ACCIDENTS AND INCIDENTS FROM A
SAFETY PERSPECTIVR

Throughout the history of air traffic, numerous accidents have been
recorded where the human factor played a key role. Pilot errors account for the
cause of airplane crashes in almost half of these tragedies. Following human
factors, mechanical failures are the second most common cause of airplane
crashes, accounting for 22% of the total number of crashes. In 12% of cases,
weather conditions were a factor in airplane accidents, while sabotage or
terrorist attacks caused 9% of crashes.

We will highlight two airplane crashes that significantly influenced the
perception of safety in air traffic. Additionally, apart from these well-known
accidents, we will provide an analysis of a case in an area air traffic control
where the human factor led to a dangerous safety incident. Two airplane
crashes that led to significant advancements in the field of air traffic safety are:
. Linate Airport Runway Collision, Milan, October 8, 2001

The final report on the runway collision between a Boeing MD-87 and
a Cessna Citation at Milan's Linate Airport in October 2001 cites a
combination of factors, from deficiencies at the airport to poor
communication between pilots and controllers, resulting in the worst aviation
disaster in Italy. The accident report points out numerous shortcomings that
played a role in the outcome. There was no functional safety management
system. Air traffic controllers reported that they "ignored" the existence of
signs. The radiotelephony phraseology used by controllers and pilots was not
in accordance with ICAO phraseology, and deviations from standard
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phraseology were found to be common practice. The controller did not detect
the mistake in the Cessna pilot’s readback, and the pilots’ oversights were not
corrected (EUROCONTROL, 2023).

AIRPROX Near Geneva, Switzerland, February 8, 2007

The AIRPROX incident involved a Lockheed C-130 Hercules aircraft
maintaining FL 250, and a Tupolev Tu-154M climbing through the same
flight level in the opposite direction. The two aircraft crossed laterally at a
distance of 0.4 NM and a vertical difference of 100 ft. Human factors
involved in this incident include: the trainee controller allowed the Tupolev
to climb to FL 260, creating a conflict with the C-130; the radar coordinator
and instructor did not notice the conflict; the Tupolev crew did not follow the
TCAS advisories, nor did the C-130 crew; and the instructor did not intervene
to prevent the conflict (EUROCONTROL, 2023).

The SOAM analysis was conducted by the author based on events that
occurred in an area control center, taking into account the available
documentation of the investigation. Specifically, the safety event under direct
consideration was related to a human factor that resulted in the closure of
airspace. This event occurred in 2018 and was classified as a serious incident.

O B [>] 20°C Mostlydoudy  ~ 3 W 4 & 80S

. Case Analysis through SOAM Chart (Source: author, 2024)
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5. CONCLUSION

Safety in air traffic is inextricably linked to human factors, whose role
is crucial in ensuring the security of operations and the performance of
personnel. Understanding and managing these factors are essential for
minimizing the risk of human errors that can cause incidents and accidents.
Therefore, continuous research and improvement of training and education
are fundamental pillars of maintaining a high level of safety.

The integration of new technologies and procedures supports human
performance, creating an environment in which personnel can efficiently and
accurately perform their duties. Case analyses are also of vital importance as
they provide deep insights into the causes of accidents, allowing for the
application of preventive measures to prevent similar incidents in the future.

This comprehensive approach promotes awareness of human factors
and contributes to the continuous improvement of safety in air traffic. By
constantly learning from past experiences, applying the latest technological
advancements, and empowering personnel Cthrough training and education,
airlines and regulatory bodies can work together to create an environment
where risks are minimized, and passenger safety becomes an absolute
priority.

Human factors and their impact on air traffic safety occupy a central
place on the priority list and will become one of the most important issues in
the future. Given the increasing complexity of air traffic, as well as the
growing number of flights and passengers, the role of human factors becomes
even more pronounced. Mistakes or lapses in attention by personnel can have
serious consequences, so understanding, managing, and continuously
improving in this area is crucial.

With technological advancements bringing new challenges, the need to
focus on human factors becomes increasingly urgent. Since it is ultimately
people who are responsible for decision-making and carrying out operations,
their ability, motivation, and mental state have a direct impact on flight
safety. Therefore, proper management of human resources and continuous
education will become even more critical elements in maintaining air traffic
safety in the years to come.
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MODELI PREVENCIJE KRIMINALA U PROJEKTIMA
OBNOVLJIVIH IZVORA ENERGIJE

Pregledni naucni rad

Inda Kreso, MA inf. Teh.*
Sazetak

Cilj ovog rada je da se sistemskim pregledom dostupne literature
identifikuju modeli za preventivno prepoznavanje rizika kao alata za
prevenciju kriminala u sektoru obnovljivih izvora energije. Ti modeli treba da
predstavljaju formalizovani skup koraka ili protokola koji se moze koristiti u
bilo kojoj fazi projekata obnovljivih izvora energije, posebno u projektima
izgradnje elektrana obnovljivih izvora energije, kako bi se ublaZio i
minimizirao rizik od pocinjenja krivicnih djela. Modeli preventivnog
prepoznavanja rizika osiguravaju da se projekat izgradnje elektrane odvija
nesmetano od pocetka do kraja bez nepotrebnih finansijskih gubitaka
zahvaljujuéi svojoj sposobnosti da ukazu na sve slabe tacke kompletnog
procesa. Uz pomo¢ modela opisanih u ovom radu ubrzava se prelazak na
zelenu energiju i u potpunosti podrzava odrzivi razvoj.

Kljucne rijeci: sektor obnovljivih izvora energije, projekti
izgradnje elektrana, modeli preventivnog prepoznavanja rizika, prevencija
kriminala

* Database administrator u IT sektoru, ZiraatBank BH, kreso.indal@gmail.com
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1. UvOD

U posljednjih deset godina intenzivno se ulaze u sektor obnovljivih izvora
energije na globalnom nivou (Delapedra-Silva et al., 2022; Hitzeroth & Megerle,
2013; Lam & Law, 2018; Shakeyev et al., 2023). Iz drzavnih budzeta izdvajaju
se velika finansijska sredstva kako bi se osigurala direktna ulaganja u projekte
izgradnje elektrana obnovljivih izvora energije. Buduéi da se znacajne koli¢ine
novca iz drzavnog i privatnog budzeta svake godine slijevaju u sektor obnovljivih
izvora energije pojavile su se nove mogucénosti povezivanja organiziranih
kriminalnih grupa, privatnog sektora i politickih elita (Debnath & Mourshed,
2018; Endriana et al., 2023. Fortelny, n.d., Gennaioli & Tavoni, 2019).
Mogu¢énosti za izvrSenje krivicnog djela mogu se pojaviti u svakoj fazi projekta
izgradnje elektrana obnovljivih izvora energije, a to su glavne prepreke sa kojima
se sektor obnovljive energije suo¢ava na globalnom nivou. Stalno prisustvo
potencijalnih krivi¢nih djela prepreka je koja ne dozvoljava da se tranzicija zelene
energije u potpunosti implementira na globalnom nivou i jedan je od najveéih
razloga zasto svijet joS uvijek uglavnom ovisi o fosilnim gorivima.

Mafija, organizovane kriminalne grupe, korumpirani predstavnici vlasti,
politicke elite, drzavne kompanije i kompanije iz privatnog sektora, projekte
izgradnje elektrana obnovljivih izvora energije vide kao poslovne prilike za
zaradu nezakonitog profita i pranje novca (Caneppele et al., 2013; Checchi &
Polo, 2020; Deiana & Geraci, 2021; Riccardi, 2014; Rimsaite, 2019). Ovdje
uskacu u pomo¢ modeli za preventivno prepoznavanje rizika kao sredstvo za
prevenciju kriminala. Da bi se rizik od potencijalnih krivi¢nih djela sveo na
najmanju mogucu mjeru, potrebno je prvo pravilno identifikovati slabe tacke
procesa koje potencijalni prekrSioci zakona mogu iskoristiti. Modeli opisani u
ovom radu su alati koji mogu pomo¢i u ranom prepoznavanju rizika i prevenciji
kriminala u projektima OIE (Handayani et al., 2022; Krishnamurti et al., 2018;
Lu et al., 2019a; Sovacool, 2021).

Modeli ukazuju 1 jasno opisuju sve potencijalne rizike tokom citavog procesa
izgradnje elektrana obnovljivih izvore energije i predlazu prave mjere koje je
potrebno poduzeti da bi se sprijecila krivi¢na djela (Sovacool, 2021).

2. VRSTE MODELA ZA PREVENTIVNO PREPOZNAVANJE
RIZIKA

Da bi se zastitili projekti izgradnje elektrana obnovljivih izvore energije,

potrebno je uvesti odredene Sablone koji bi se mogli koristiti u svakoj fazi procesa

izgradnje. U literaturi je definirano nekoliko modela koji se mogu Koristiti za

preventivno otkrivanje kriminalnih radnji u procesu izgradnje elektrane

obnovljivih izvora energije. Autori (Lu et al., 2019b; Sovacool, 2021) navode 5
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modela koji se posebno ticu borbe protiv korupcije, iako isti modeli imaju Siru
primjenu | mogu se Koristiti kao instrument prevencije drugih oblika kriminala u
OIE sektoru. Primjerice, koriStenjem ovih modela, pored ranog otkrivanja rizika
od korupcije, moguce je sprijeciti mogucnost nezakonitog davanje koncesije,
dobijanje laznih gradevinskih dozvola, falsifikovanje finansijskih izvestaja,
namestanje tendera za izvodace radova, moguénost pranja novca kroz ulaganja u
OIE, krada materijala sa gradiliSta OIE i reketiranje. U osnovi, uz predlozene
modele, rizik od izvrSenja navedenih krivi¢nih djela moze se uociti u ranoj fazi i
preduzeti odgovarajuce radnje za uspjesSno prevenciju istog.

Ovaj rad dodaje jos jedan model Model 6 jer je znacaj ovog modela prepoznat u
dostupnoj literaturi (Delapedra-Silva et al., 2022; Lam & Law, 2018). Modeli su
Model 1 - mapiranje rizika od korupcije, Model 2 - dostupnost podataka u javnim
registrima, Model 3 - inicijative za poboljSanje transparentnosti procesa, Model
4 - jacanje zakonske regulative i antikorupcijskog zakonodavstva, Model 5 -
Modeli zajedni¢kog vlasniStva i Model 6 — Finansijska procjena projekata
obnovljive energije.

Tabela 1 daje kratak pregled navedenih modela i1 objasnjava osnovne
karakteristike svakog modela.

Model 1 — Mapiranje rizika od korupcije

Prema misljenju autora (Lu et al., 2019b; Sergi & South, 2016) rizik od korupcije
bi prije svega trebao biti glavno pitanje od interesa za javnost, $to ukljucuje
vladine 1 nevladine organizacije 1 Siru javnost. Rizik od korupcije je verovatnoca
pojave korupcije u odredenim procesima i Steta koja se ogleda u finansijskom
gubitku koji prati pojavu korupcije. Sto je veéi rizik od korupcije, veéi je
potencijalni finansijski gubitak, i obrnuto, $to je manji rizik od korupcije, to je
manja verovatno¢a manjeg finansijskog gubitka (Lu et al., 2019). Autor (Lu et
al., 2019) isti¢e da drzavne institucije imaju direktan uticaj na pojavu korupcije
u zemlji. Koruptivno ponasanje je zapravo oblikovano drustvenim normama i
zasnovano je na drZzavnim institucijama koje toleriSu ili ne toleriSu takve pojavne
oblike kriminala (Debnath & Mourshed, 2018; Dogmus & Nielsen, 2020;
Krishnamurti et al., 2018; Ren et al., 2021a, 2021b Rimsaité, 2019.;

Podmicivanje se moze dogoditi u bilo kojoj fazi projekta izgradnje elektrane
obnovljivih izvora energije (Rimsaite, 2019), (Endriana, 2023), (Krishnamurti et.
all, 2028). Mnoga istrazivanja pokazuju da postoji direktna veza izmedu nivoa
podmicivanja i vremena koje menadzeri odredenih kompanija provode sa
drzavnim sluzbenicima, javnim li¢nostima 1 politickim licnostima (Gordon,
2018). Zanimljiv slucaj je opisan u Bosni i Hercegovini (Dogmus & Nielsen,
2020). U Bosni i Hercegovini je uocen eksplozivan rast projekata hidroelektrana,
ali bez stvarne finalizacije projekata. Odnosno, bez stvarne izgradnje
hidroelektrana. U Bosni 1 Hercegovini, zbog netransparentnih procesa prac¢enih
prisustvom korupcije, doSlo je do gomilanja odobrenih projekata, odobrenih
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koncesija i nezakonitog davanja gradevinskih dozvola bez adekvatnih ekoloskih
studija i studija izvodljivosti (Dogmus & Nielsen, 2020).

Slu¢aj iz Bosne i Hercegovine je dokaz da postoji potreba za odredenim
modelima koji bi ukazivali na rizik od izvrSavanja krivi¢nih djela u projektima
izgradnje elektrana obnovljivih izvora energije. Najbolji nacin da se identifikuje
koji dio projekta je najvise izloZen riziku od korupcije je mapiranje svih mogucih
rizika u svim moguéim fazama projekta.

U Tabeli 2 prikazan je primjer mapiranja osnovnih rizika sluc¢ajeva podmicivanja
i pojave korupcije u sektoru OIE. Tabela 2 odrazava vlastite rezultate ovog rada
koji se temelje prvenstveno na sljedecoj referenci (Lu et al., 2019b), a proSirena
je i drugim rizicima koji su prepoznati u dostupnoj literaturi (sve reference
navedene u dijelu Reference).

Identifikovani korupcijski rizici grupisani su u Tabeli 2 po prate¢im aktivnostima
koje su sastavni dio projekta izgradnje elektrana obnovljivih izvora energije.
Aktivnosti u procesu izgradnje OIE elektrane koje su prepoznate kao rizi¢ne su:
prijavljivanje na tendere i odabir odgovaraju¢e lokacije, planiranje projekta
izgradnje elektrane na OIE, ugovaranje izvodenja radova, izgradnja elektrane
OIE, odrzavanje i aktivnosti nakon izgradnje elektrane. Za svaku od navedenih
aktivnosti, u Tabeli 2 je opisano sljedece: vrsta kriviénog djela, preduslovi koji
su doveli do povecanja rizika od izvrSenja krivi¢nih djela u svakoj od opisanih
aktivnosti, te potencijalni rezultati 1 negativan uticaj koji se moze ocekivati
ukoliko se ta kriviéna djela zaista izvrSe. Tabela 2 je zapravo primjer kako bi
mapiranje rizika od korupcije za svaki projekat OIE trebalo da izgleda. Kada se
mapiraju svi rizici i sve faze projekta, podiZze se svijest o pojavi kriminalnih
aktivnosti u procesima izgadnje elektrana obnovljivih izvora energije i daje se
prilikama svim ucesnicima projekta da djeluju preventivno. Na ovaj nalin se
osigurava da se sve nepravilnosti u projektima pravovremeno detektuju.

Model 2 — Podaci iz javnih registara

Model 2 se odnosi na dostupnost podataka vezanih za projekat izgradnje
elektrana obnovljivih izvora energije u javnim registrima (Scovacool, 2021).
Ideja je da svi podaci o svim projektima budu na jednom mjestu i dostupni
javnosti. Prema preporukama u literaturi, koristenjem javnih registara svi podaci
o finansijskim troSkovima, finansiranju i drugoj finansijskoj dokumentaciji,
posebno kada su u pitanju drzavne subvencije, dostupni su na zahtjev, potpuno
transparentni i jasni. Analiza subvencija i javnih drzavnih tendera za projekat
izgradnje elektrana obnovljivih izvora energije ne samo da otkriva novcane
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tokove, ve¢ 1 ukazuje na najbolji model za buduce tenderske procese. Jedan od
prijedloga autora je ,,Javni registar osnovnih podataka o drzavnim subvencijama*
(B.K. Sovacool). Svi podaci o subvencijama bili bi dostupni u ovim javnim
registrima zajedno sa potpisanim ugovorima i dokumentacijom koja dokazuje da
su potpisani izvodaci ispunili tenderske zahtjeve. Prema misljenju autora
(Endriana et al., 2023; Gani, 2021b; Junxia, 2019; Ren et al., 2021b; Rimsaité,
2019) potrebno je ukljuciti i medije i javnost. Formalne inicijative za
transparentnost treba poticati kao sredstvo za izrazavanje nezadovoljstva i
trazenje transparentnijih procesa. Ovakve inicijative bi osnazile drusStvenu
odgovornost, a imale bi pozitivan u¢inak na iskorjenjivanje sukoba interesa u
kompletnom procesu izgradnje elektrane obnovljivih izvora energije (B.K.
Sovacool).

Model 3 — Inicijative za pobolj$anje transparentnosti

Tre¢i model ranog prepoznavanja krivicnih djela i borbe protiv izvrSenja
krivicnih djela u sektoru OIE je Model 3 — Inicijative za unapredenje
transparentnosti. Dostupna literatura istice vaznost transparentnosti u sektoru
obnovljivih izvora energije i predlaze inicijative protiv kriminala u sektoru
obnovljivih izvora energije, inicijative protiv korupcije u sektoru obnovljivih
izvora energije, te inicijative za povecanje transparentnosti u sektoru obnovljivih
izvora energije (Bercu et al. , 2019. Goutte i dr., 2019.; Lopez & Fontaine, 2019).
Prvi model u svijetu za poboljSanje transparentnosti u energetskom sektoru bila
je Inicijativa za transparentnost ekstraktivnih industrija (EITI). Ovom
inicijativom obuhvacene su 52 zemlje svijeta koje su pristale da transparentno
dijele svoje finansijske podatke o finansiranju projekata, subvencijama i
prihodima u sektoru rudarstva. Vrijednost rudarskog sektora procjenjuje se na
oko 2,46 biliona dolara (B.K. Sovacool). Svrha EITI-ja je unapredenje rada
nevladinih u¢esnika u energetskom sektoru. Konkretno, unapredenje se postize
transparentnijim procesom donosenja odluka, aktivnim ukljuc¢ivanjem zajednice,
javnosti i medija u svaku fazu projekta izgradnje elektrane, smanjenjem i
eventualno iskorijenjivanjem nasilnih protesta aktivista 1 podrzavanjem politicke
stabilnosti u zemlji. Takoder, sve inicijative poput ove podrzavaju ukljucivanje
privatnog sektora u projekte energetskog sektora i rade na povecanju povjerenja
izmedu javnog i privatnog sektora Sto moze efikasno dovesti do smanjenja stope
kriminala u energetskom sektoru (B.K. Sovacool).

Model 4 - Unapredenje provodenja zakona koji kaznjavaju koruptivna krivi¢na
djela i antikorupcijskih zakona

U cilju borbe protiv korupcije i drugih zlo¢ina u sektoru obnovljivih izvora
energije, literatura predlaze reforme pravnog sektora u smislu donoSenja
efikasnijih zakona za borbu protiv korupcije i1 efikasnijeg provodenja zakona
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(Jiang & Martek, 2021; Kaiser, n.d.; Sovacool, 2021; Talus, n.d.). Svrha reforme
je jacanje pravosudnog sistema, a samim tim 1 energetskog sektora. Stroze kazne
za energetski kriminal bi znacajno doprinijele poboljSanju sektora obnovljive
energije. Primjeri iz svjetske prakse dokazuju da korupciju u energetskim
projektima treba i mora kazniti (Kaiser, n.d.). Drzave koje su procesuirale krivce
za energetske zloCine prikupile su ogromne koli¢ine novca. Na primjer, u
Sjedinjenim Americkim Drzavama je 1977. godine donesen Zakon o stranoj
korupciji. U SAD-u je od 2009. pokrenuto 108 krivi¢nih predmeta vezanih za
korupciju u energetskom sektoru, $to je rezultiralo nov¢anim kaznama od vise od
2 milijarde dolara (Kaiser, n.d.). Jedan od najvec¢ih slucajeva bio je Siemens.
Sporni ugovori su se odnosili na izgradnju objekata za proizvodnju i distribuciju
elektri¢ne energije.

Siemens je morao da plati americkim vlastima 350 miliona dolara (Kaiser, n.d.).
U septembru 2010. ¢etiri kompanije, Kellogg Root & Brown i njihova mati¢na
kompanija, Halliburton, Technip SA, Snamprogetti i JGC Corporation izjasnile
su se krivim u predmetu protiv njih. Cetiri kompanije platile su ukupno 1,5
milijardi dolara kazne americkim vlastima zbog podmiéivanja u vezi sa
zajednickim poduhvatom za izgradnju LNG postrojenja u Nigeriji (Kaiser, n.d.).
Od 2008. do 2012. Energetski sektor je platio skoro 2,8 milijardi dolara za sve
kazne prema Zakonu o stranoj korupciji, $to je opet skoro 60% ukupnog prihoda
americke vlade za naplatu kazni (Kaiser, n.d.). U Kanadi je zakon protiv mita
usvojen 1998. godine. Prvi veliki slucaj dogodio se 2011. kada je firma za
istrazivanje nafte 1 gasa optuzena da je poklonila vozilo 1 platila putne troSkove
bangladeSkom ministru. Za to su obje strane dobile kaznu od 9,5 miliona dolara
(Kaiser, n.d.). U januaru 2013. godine naftna kompanija Griffiths Energy
International Inc. kaznjena je sa 10,35 miliona dolara jer je ta kompanija platila
2 miliona dolara kompaniji u vlasniitvu supruge ambasadora drzave Cad.
Osudenici su naveli da je isplata bila dio konsultantskog ugovora, ali je istraga
pokazala da je rije¢ o mitu. Sljede¢i primjer je Banglades. Grupa SNC-Lavalin je
2011. godine bila pod istragom zbog sumnje u umijeSanost u koruptivne
aktivnosti u jednom od projekata Svjetske banke u Bangladesu. Svjetska banka
je ulozila 2,9 milijardi dolara za izgradnju mosta na prelazu Padma. U Kanadi se
istovremeno pokrece postupak protiv dvojice bivsih direktora SNC Lavalina.
Takoder, u Svicarskoj se podiZe optuznica protiv izvrinog direktora SNC-a zbog
umijesSanosti u koruptivne radnje u jednom od svjetskih gradevinskih projekata.
U Ujedinjenom Kraljevstvu je 2012. Skotska tuzila $kotsku kompaniju Abbot
Group Ltd. 1 drZava je primila isplatu od 5,6 miliona funti. Kompanija Abbot
Group Ltd. osudena je za davanje mita u svojim projektima kako u Skotskoj, tako
i u off-shore komapnijama (Kaiser, n.d.).

1z gore opisanih slu¢ajeva podmicivanja u energetskom sektoru jasno je da svijet
globalno treba ojaCati kaznjavanje koruptivnih krivicnih djela i procesuirati
slucajeve energetskog kriminala u veéem obimu. Veoma je vazno imati jaku
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regulaciju i zastitu energetske sigurnosti u svim fazama eksploatacije obnovljivih
izvora energije (Ashby, 2016; Darsania & Chaladze, 2023; Williams & Jenkins,
2020).

Model 5 - Modeli zajednickog vlasniStva (modeli zajedni¢kog vlasniStva)

Model zajednickog vlasnistva nije novi pojam u literaturi o obnovljivoj energiji.
Analizirana literatura savjetuje zemlje da razviju politike koje ohrabruju privatne
kompanije da dijele vlasnistvo nad projektima obnovljive energije s lokalnim
zajednicama (Eitan et al., 2019; Goedkoop & Devine-Wright, 2016; Holum,
2016; lkejemba et al., 2017; Kunze & Becker, 2015. Linnerud et al., 2019.;
Piterou & Coles, 2021). Prema (Eitan et al., 2019) zajednicko vlasnistvo ili
zajednicko vlasniStvo je udruZivanje dva poslovna aktera sa istim ciljem. U
sektoru obnovljive energije partneri su vladini, privatni i lokalni nivoi. Sva tri
aktera bi trebalo da saraduju kako bi uspeSno realizovali projekat izgradnje
elektrane OIE. Primjeri modela zajednickog vlasniStva bi bili projekt izgradnje
vjetroelektrane u Middlegrundenu (Danska). Ova vijetroelektrana je u 50%
vlasni$tvu zajednice (gradana) (Goedkoop & Devine-Wright, 2016). U
Earlsburnu (Skotska) lokalni nivoi vjetroelektrana takoder posjeduju 1/15 udjela
(Goedkoop & Devine-Wright, 2016).

Ovaj model decentralizira vlasni$tvo nad elektranama obnovljivih izvora
energije, suzbija monopol privatnih kompanija, stvara ravnotezu izmedu
ukljucenih strana, smanjuje utjecaj politickih linosti ili lokalnih biznismena,
nudi zaposljavanje lokalnom stanovniStvu, dijeli dobit izmedu ucesnika u
procesu, jaca povjerenje izmedu ukljuenih strana i1 olakSava finansijska
ulaganja. Stavide, ovaj model takode smanjuje rizik od podmiéivanja zbog
prisustva veceg broja ucesnika. Iz istog razloga procedure moraju biti
transparentnije (Goedkoop & Devine-Wright, 2016; Sovacool, 2021).

Model 6 - Finansijska procjena projekata obnovljivih izvora energije

Kroz analiziranu literaturu uoceno je da je jedan veoma vazan aspekt projekata
izgradnje elektrana na obnovljivu energiju finansijska procjena. Ovaj rad dodaje
Model 6 — Finansijska procjena projekata obnovljivih izvora energije kao kljucni
element osiguravanja da se projekti sprovode regularno. Ovaj model savjetuje da
se fokus treba viSe usmjeriti na to kako pravilno finansirati projekte izgradnje
elektrana na obnovljivu energiju (Delapedra-Silva et al., 2022; Endriana et al.,
2023; Fortelny, n.d.; Getachew et al., 2024; Jiang & Martek, 2021., Lam & Law,
2018). Da bi se izgradila elektrana na OIE, mora biti ukljucen novac. U stvari,
veoma velika suma novca i obi¢no je za ovakvu vrstu projekata potrebno
dugoro¢no finansiranje (Delapedra-Silva et al., 2022). To je razlog zasto bi jedno
od najvecih pitanja u projektima obnovljive energije, a posebno u projektima
izgradnje elektrane obnovljivih izvora energije, trebalo da bude kako pravilno
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finansirati projekat. Prema (Getachew et al., 2024) finansiranje obnovljive
energije treba pazljivo razmotriti. Finansijske politike bi trebalo preispitati
budu¢i da historijski finansijski fondovi za OIE nisu zaista finansijski atraktivni.
Zbog toga je sve vise zelenih obveznica, “crowdfunding”-a i zelenih kredita kako
bi se ojacala finansijska sredstva za sektor obnovljive energije. Prema literaturi,
u pojedinim zemljama povecao se broj ukljucenih finansijskih strana jer su
promijenile prethodne nacine finansiranja projekata OIE (Getachew et al., 2024).
Ovaj model takoder sugerira da bi trebalo vise istrazivati direktno finansiranje
projekata OIE od strane javnog i privatnog sektora. Odnos privatnog i javnog
sektora u jednoj zemlji kada je u pitanju finansiranje projekta obnovljivih izvora
energije mora biti detaljno istrazen, jer je to jedan od najvaznijih odnosa u cijelom
sektoru obnovljive energije.

3. ZAKLJUCAK

Sirom svijeta, sektor obnovljivih izvora energije je sektor u koji su posljednjih
godina uloZena znacajna finansijska ulaganja i za koji se izdvajaju znacajni
iznosi drzavnog budZeta. Kao takav, sektor obnovljivih izvora energije je
ranjiv i visoko izlozen rizicima kriminalnih aktivnosti koje mogu rezultirati
velikim finansijskim gubicima.

Modeli navedeni u ovom radu imaju zadatak da blagovremeno upozore na rizik
od izvrSenja krivicnih dela. Koraci opisani u pomenutim modelima mogu
ukazivati na neuspjehe u procesu, a ranim otkrivanjem ovih ranjivosti mozemo
sprijeciti pocinjenje kriminala. SprjeCavanjem kriviénih djela u procesu
izgradnje elektrane obnovljivih izvora energije, omogu¢avamo nesmetano
izvodenje projekata bez nepotrebnih finansijskih gubitaka i na taj nacin
sprjeavamo sve druge oblike kriminalnih radnji, poput dobijanja dozvola na
neprikladnim mjestima za izgradnju elektrana, nezakonito raseljavanje
stanovniStva, gomilanje projekata izgradnje elektrana koji nikada nece biti
zavrseni, falsifikovanje ekoloSkih studija 1 drugi oblici. Podizanjem svijesti
stanovniStva 1 omogucéavanjem vece transparentnosti procesa 1 vece
transparentnosti samog procesa vra¢a se povjerenje u institucije vlasti i
poboljsava kompletna politicka slika zemlje. Imajuci transparentne procese i
procese u kojima su informacije lako dostupne javnosti, sprecavamo mafijaske
organizacije 1 organizovane kriminalne grupe da finansiraju sli¢ne projekte u
nadi da ¢e mo¢i da operu novac kroz ulaganja u obnovljive izvore. Takode,
omogucavanjem nesmetane izgradnje elektrana iz obnovljivih izvora,
omogucavamo odrzavanje prelaska na zelenu energiju, te smanjenje zagadenja

planete. Modeli blagovremenog prepoznavanja rizika i prevencije krivicnih
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djela u sektoru OIE doprinose drustvenoj, sigurnosnoj, politickoj, energetskoj
1 ekoloskoj dobrobiti drustva u cjelini. Konacno, ispravna finansijska procjena
projekata OIE moze privuci nove investicije jer se projekti OIE zavrSavaju bez
gubitka novca. Sve modele treba kombinirati u isto vrijeme kako bi se osigurao
najbolji moguci rezultat.

Svrha ovog rada je da sumira sve sugestije u dostupnoj literaturi u vezi sa
preventivnom identifikacijom rizika i da da odredeni tip protokola koji se treba
pridrzavati prilikom planiranja projekta izgradnje elektrane.
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Naziv modela

Osnovna svrha modela

Mapiranje rizika korupcije

Identifikacije rizika korupcije
Evaluacija opsega korupcije

Nacini odgovora na primijecenu
korupciji — zalba i prijava
koruptivnih radnji (Sovacool, 2021)
(Luetal., 2019)

Dostupnost podataka u javnim registrima

Klasificiranje pravnih i zakonskih
regulativa (Sovacool, 2021)

Nacini  finansiranja  projekata,
donacije i subvencije

Revidiranje ispravnosti ugovora
Razvijanje metoda pomocu kojih bi se
energetski sektor lakse prilagodavao
promjena i predvidao eventalne

promjene u buducnosti

Inicijative za poboljsavanje

transparentnosti

Omogucavanje ucesnicima procesa
pravovremeno dobivanje informacija
i dokumentacije vezane za proces
Dijeljenje informacija vezanih za
planiranje i raspisivanje tendera sa
javnoscu

Ukljucivanje medija i javnosti u
procese

Objavljivanje informacije vezanih za

kriminalne aktivnosti ili drugi vid
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problema u c¢itvom procesu izgradnje

elekrane u javnosti

PoboljSavanje provodenja zakona
kaZnjavanja koruptivnih krivicnih djela i

anti-korupcijske strategije

Jacanje regulativnog i pravnog
sistema

Restruktura energetskog sektora
Obavezne  revizije  finansijskog
sektora (Sovacool, 2021)
Poboljsavanje  provodenja  UN
Konvencije protiv korupcije (UN
Convention Against Corruption -
UNCAC) (Lu et al., 2019)
Podrzavanje pojave ,,zvizdaca® u

drustvu (Sovacool, 2021)

Modeli zajednickog vlasnistva

Balansiranje  uticaja  ucesnika
procesa

Razbijanje monopola samo jednog
ucesnika u procesu

Osiguravanje  prisustva  lokalnih
aktera i civilnog drustva u procesima
izgradnje  elektrana  obnovljivih

izvora energije (Sovacool, 2021)

Table 1: Vrste modela pravovremenog prepoznavanja rizika od pocinjena krivicnog djela u projektima izgradnje elektrana

OIE
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Aktivnosti koje
se ticu procesa
izgradnje OIE

Pojavni oblici
koruptivnih
radnji u svakoj
od navedenih
aktivnosti

Selekcija,
konkurisanje na
tendere i odabir
odgovarajuce
lokacije

Neprimjeren
politicki uticaj na
odabir lokacije,
koncesije i vrste
elektrane koja se
planira graditi.

(Lu et al., 2019),
(Dogmus & Nielsen,
2020)

Planiranje
projekta izgradnje
elektrane OIE

Neprimjeren politicki
uticaj na tehnicke
specifikacije i procjenu
troskova, i pritisak da se
radovi vrse bazirani
samo na odredenu
tehnologiju. Studije
izvodivosti izgradnje
projekta, kao i ekoloske
studije Stetnosti
izgradnje elektrane OIE
su nepostojece ili
sumljivog kvaliteta.

(Luetal., 2019)
(Dogmus & Nielsen,
2020)

Ugovori o izvrSenju
radova

Neprimjeren politicki
uticaj na izbor izvodaca
radova i uvjete u
ugovorima koji se

potpisuju sa izvodacima.

Biranje izvodaca koji
nuzno ne ispunjavaju
uslove raspisanog
tendera.

(Luetal., 2019)
(Sovacool, 2021)

Izgradnja elektrane
OIE (mijenjaje
ugovora, finansijski
troskovi,
prolongiranje rokova,
itd)

Neprimjeren politicki
uticaj na proces
izgradnje elektrane
OIE. Cesto se desava
da izvodaci od
investitora traze vece
finansijske izdatke od
onih ugovorenih.
Cesto se trazi da se
odredeni rokovi
prolongiraju ili da se
uslovi ugovora
izmijene.

(Luetal., 2019)
(Dogmus & Nielsen,
2020)

(Sovacool, 2021)
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OdrZavanje i
aktivnosti nakon
izgradnje elektrane

Neprimjeren
politicki uticaj na
rad i odrzavanje.
Vrlo se cesto deSava
da se trazi reket
kako bi elektrana ne
bi bila zapaljena,
razrusena, kako se
ne bi krala oprema
iz elektrane i slicno.
Za odrZavanje
elektrane biraju se
samo odredene
firme koje su bliske
viadajucim
strukturama.

(Luetal, 2019)
(Sovacool, 2021)



Preduslovi koji
povecavaju rizik
od izvr§enja
koruptivnih
krivicnih djela

Proces raspisivanja

tendera nije
dogovljno
transparentan.

Uslovi prijavljivanja

na konkurs takoder
nisu dovoljno
transparentan.
Dokumentacije se
drzi u trajnosti.
Ucescce javnosti i
informisanje
javnosti nije
dovoljno
transaprentno.
Nacini pod kojima
se vrsi selekcija
odgovrajuceg
izvodaca se vrsi u
tajnosti.

(Dogmus &
Nielsen, 2020)
(Gennaioli &
Tavoni, 2016)

Lose i nekvalitetno
sprovedene studije

izvodljivosti bazirane na

nestransparentnim i
zbunjujucim

procedurama i

nepotpunim ili
zastarjelim podacima.

(Sovacool, 2021)
(Luetal., 2019)

(Gennaioli & Tavoni,
2016)

Netransparentna Povecanje troskova,
pretkvalifikacija, odlaganje projekta,
konfuzna tenderska prolongiranje rokova
dokumentacija; zavrSetka, smanjenje
netransparentne kvaliteta usluge i

procedure selekcije. pouzdanosti.
Pojasnjenja tendera nisu
predocena sa drugim
ponudacima. Ukoliko bi
se ovaj problem
zaustavio u prvoj
aktivnosti selekcija,
konkurisanje na tendere
i odabir odgovarajuce
lokacije do pogresnog
odabira izvodaca radova
ne bi ni doslo.

(Luetal, 2019)
(Sovacool, 2021)

(Dogmus & Nielsen,
2020)

(Gennaioli & Tavoni,
2016)

(Sovacool, 2021)
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Sprega politickih
struktura sa
organizovanih
kriminalnim
grupama.

(Dogmus & Nielsen,
2020)

(Sovacool, 2021)
(Gennaioli &
Tavoni, 2016)



Rezultati

Uticaj

Prihvatanje
nepotrebnih
projekata koji se
grade na lokacijama
neprikladnim za
izgradnju elektrane
OIE. Gomilanje
projekata koji nikad
nece biti zavrseni.

Bespravno
raseljavanje
stanovistva na
odabranoj lokaciji.

(Dogmus & Nielsen,
2020)

Negativni uticaj na
okolis.

(Dogmus &
Nielsen, 2020)
(Gennaioli &
Tavoni, 2016)

Prekomplikovani ili
premalo razvijen
dizajn za izgradnju
elektrane OIE.
Krivotovrenje
dokumentacije.

(Dogmus & Nielsen,
2020)

Nepotrebni utrosak
resursa i finansijski
trosak.

(Luetal, 2019)

Odabir neadekvatnog

izvodaca koji nema

kompentencije da izgadi

kvalitetan objekat.
Postoji velikav
vjerovatnoca da je

odabrani izvodac radova

onaj koji je namanje
kvalifikovan za
obavljanje radova.

(Dogmus & Nielsen,
2020)

Nepotrebni utrosak
resursa.

(Sovacool, 2021)
(Luetal, 2019)

Kasnjenja u radovima
i povecanje troskova.

(Dogmus & Nielsen,
2020)
(Luetal., 2019)

(Gennaioli & Tavoni,

2016)

Nepotrebni utrosak
resursa i finansijski
trosak.

(Luetal, 2019)

(Gennaioli & Tavoni,

2016)
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Korupcija u radu,
nabavci i

odrzavanju. Prevare
u osiguranju opreme
i garancije za rad.

(Luetal., 2019)

Rasipanje resursa,
prekoracenje
troskova,
povecavanje rizika
od nepravilnog
funkcionisanja
elektrane $to vodi
do povecanje
vjerovatnoce da ¢e



se deSavati nesrece
prilikom radova.

(Luetal., 2019)
(Sovacool, 2021)

TABLE 2: Primjer mapiranja rizika korupcije u projektima izgradnje elektrana OIE
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CRIME PREVENTION MODELS IN RENEWABLE ENERGY PROJECTS

Review scientific paper

Inda Kreso, MA inf. Teh.”

Abstract

The aim of this paper is to identify models for preventive risk recognition
as tool for crine prevention in the renewable energy sector through a systematic
review of the available literature. These models should represent a formalized
set of steps or protocols that can be used at any stage of renewable energy
projects, particularly in the construction of renewable energy power plants, to
mitigate and minimize the risk of criminal offenses. Models of preventive risk
recognition ensure that the power plant construction project progresses
smoothly from start to finish without unnecessary financial losses due to their
ability to identify all weak points in the entire process. With the help of the
models described in this paper, the transition to green energy is accelerated
and sustainable development is fully supported,

Keywords: renewable energy sector, power plant construction projects, risk

prevention models, crime prevention

1. INTRODUCTION

In the past decade, there has been intensive investment in the renewable
energy sector on a global scale (Delapedra-Silva et al., 2022; Hitzeroth &
Megerle, 2013; Lam & Law, 2018; Shakeyev et al., 2023). Large financial
resources are allocated from government budgets to ensure direct investments
in renewable energy power plant construction projects.

As significant amounts of money from government and private budgets
flow into the renewable energy sector each year, new opportunities for
connecting organized criminal groups, the private sector, and political elites
have emerged (Debnath & Mourshed, 2018; Endriana et al., 2023; Fortelny,

* Database administrator in IT sector, ZiraatBank BH, kreso.indal@gmail.com
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n.d.; Gennaioli & Tavoni, 2019).

Opportunities for committing crimes can arise at any stage of
renewable energy power plant construction projects, and these are the main
challenges faced by the renewable energy sector globally. The constant
presence of potential criminal activities is a barrier that prevents the full
implementation of the green energy transition on a global scale and is one of
the major reasons why the world still largely depends on fossil fuels.

Mafia, organized criminal groups, corrupt government officials,
political elites, state-owned companies, and private sector companies view
renewable energy power plant construction projects as business opportunities
for illegal profit and money laundering (Caneppele et al., 2013; Checchi &
Polo, 2020; Deiana & Geraci, 2021; Riccardi, 2014; Rimsaite, 2019).

Here, preventive risk recognition models come to the rescue as tools for
crime prevention. To minimize the risk of potential criminal activities, it is
essential first to accurately identify the weak points in the process that
potential lawbreakers might exploit. The models described in this paper are
tools that can assist in the early recognition of risks and the prevention of
crime in renewable energy projects (Handayani et al., 2022; Krishnamurti et
al., 2018; Lu et al., 2019a; Sovacool, 2021).

The models indicate and clearly describe all potential risks throughout
the entire process of constructing renewable energy power plants and suggest
the appropriate measures to be taken to prevent criminal activities (Sovacool,
2021).

2. TYPES OF MODEL FOR PREVENTIVE RISK RECOGNITION

To protect renewable energy power plant construction projects, it is
necessary to introduce certain templates that could be used at every stage of
the construction process.

Several models have been defined in the literature that can be used for
the preventive detection of criminal activities in the process of constructing
renewable energy power plants. Authors (Lu et al., 2019b; Sovacool, 2021)
identify 5 models specifically related to combating corruption, although these
same models have broader applications and can be used as instruments for
preventing other forms of crime in the renewable energy sector.
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For example, by using these models, in addition to the early detection
of corruption risks, it is possible to prevent the illegal granting of
concessions, obtaining false building permits, falsifying financial reports,
manipulating tenders for contractors, money laundering through investments
in renewable energy, theft of materials from renewable energy construction
sites, and extortion. Essentially, with the proposed models, the risk of
committing these criminal offenses can be identified at an early stage,
allowing for appropriate actions to be taken for their successful prevention.

This paper adds an additional model, Model 6, due to its significance
recognized in the available literature (Delapedra-Silva et al., 2022; Lam &
Law, 2018). The models are as follows: Model 1 - Risk Mapping of
Corruption, Model 2 - Data Availability in Public Registers, Model 3 -
Initiatives to Improve Process Transparency, Model 4 - Strengthening Legal
Regulation and Anti-Corruption Legislation, Model 5 - Models of Joint
Ownership, and Model 6 - Financial Assessment of Renewable Energy
Projects.

Table 1. provides a brief overview of the mentioned models and explains the basic

characteristics of each model

Model name The main purpose of the model

e ldentification of corruption risks

e Evaluacija opsega korupcije

Mapping corruption risks e Ways to respond to observed corruption — complaint and
report of corrupt actions (Sovacool, 2021) (Lu et al.,
2019)

e Classifying legal and regulatory frameworks (Sovacool,
2021)

Availability of data in public registers e Ways of financing projects, donations, and subsidies

e Developing methods by which the energy sector can

more easily adapt to changes and anticipate potential
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future changes

Initiatives for improving transparency

Enabling participants in the process to receive
information and documentation related to the process in
a timely manner

Sharing information related to planning and issuing
tenders with the public

Involving the media and the public in processes
Publishing information related to criminal activities or
other issues throughout the entire process of constructing

a power plant to the public

Improving the enforcement of laws on
punishing corrupt criminal offenses and

anti-corruption strategies

Strengthening the regulatory and legal system
Restructuring the energy sector

Mandatory audits of the financial sector (Sovacool,
2021)

Improving the implementation of the UN Convention
Against Corruption (UNCAC) (Lu et al., 2019)
Supporting the emergence of ‘whistleblowers' in society
(Sovacool, 2021)

Models of joint ownership

Balancing the influence of process participants

Breaking the monopoly of a single participant in the
process

Ensuring the presence of local actors and civil society in
the processes of constructing renewable energy power

plants (Sovacool, 2021)

Table 1: Types of Models for Timely Identification of Criminal Risk in Renewable Energy Power Plant

Construction Projects
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2.1.  Model 1 - Mapping Corruption Risk

According to the authors (Lu et al., 2019b; Sergi & South, 2016), the
risk of corruption should primarily be a major public concern, involving
government and non-governmental organizations as well as the broader
public. The risk of corruption refers to the probability of corruption occurring
in certain processes and the harm, reflected in financial losses, associated
with the emergence of corruption.

The higher the risk of corruption, the greater the potential financial
loss, and conversely, the lower the risk of corruption, the lower the likelihood
of financial loss (Lu et al., 2019). The author (Lu et al., 2019) emphasizes
that government institutions have a direct impact on the occurrence of
corruption in a country. Corrupt behavior is essentially shaped by social
norms and is based on government institutions that either tolerate or do not
tolerate such forms of crime (Debnath & Mourshed, 2018; Dogmus &
Nielsen, 2020; Krishnamurti et al., 2018; Ren et al., 2021a, 2021b; Rimsaité,
2019).

Bribery can occur at any stage of a renewable energy power plant
construction project (Rimsaité, 2019; Endriana, 2023; Krishnamurti et al.,
2028). Many studies show that there is a direct link between the level of
bribery and the time that managers of certain companies spend with
government officials, public figures, and political figures (Gordon, 2018).

An interesting case is described in Bosnia and Herzegovina (Dogmus &
Nielsen, 2020). In Bosnia and Herzegovina, there has been an explosive
growth in hydropower projects without actual project completion, i.e.,
without the actual construction of hydropower plants. Due to non-transparent
processes accompanied by corruption, there has been a buildup of approved
projects, granted concessions, and illegal issuance of building permits
without adequate environmental studies and feasibility studies (Dogmus &
Nielsen, 2020.

The case from Bosnia and Herzegovina is proof that there is a need for
specific models that would highlight the risk of criminal activities in
renewable energy power plant construction projects. The best way to identify
which part of the project is most exposed to the risk of corruption is by
mapping all possible risks at every stage of the project.

Table 2 presents an example of mapping the basic risks of bribery and
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corruption in the renewable energy sector. Table 2 reflects the author's own
results based primarily on the following reference (Lu et al., 2019b), and is
also extended to include other risks identified in the available literature (all
references are listed in the References section).

Identified corruption risks are grouped in Table 2 according to the
associated activities that are part of a renewable energy power plant
construction project. The activities in the renewable energy power plant
construction process recognized as risky are: tender applications and site
selection, project planning for the renewable energy power plant, contracting
for construction work, power plant construction, maintenance, and post-
construction activities.

For each of the listed activities, Table 2 describes the following: the
type of criminal offense, the conditions that have increased the risk of
committing criminal offenses in each described activity, and the potential
outcomes and negative impacts that can be expected if these criminal
offenses actually occur. Table 2 is essentially an example of how risk
mapping for corruption in each renewable energy project should be
conducted. By mapping all risks and all phases of the project, awareness of
criminal activities in the processes of constructing renewable energy power
plants is raised, and it provides all project participants with the opportunity to
act preventively. This ensures that any irregularities in the projects are
detected in a timely manner.

2.2. Model 2 - Data from Public Registers

Model 2 pertains to the availability of data related to the renewable
energy power plant construction project in public registers (Sovacool, 2021).
The idea is that all data on all projects be consolidated in one place and
accessible to the public. According to recommendations in the literature,
using public registers ensures that all data on financial costs, funding, and
other financial documentation, especially regarding government subsidies,
are available on request, fully transparent, and clear. Analyzing subsidies and
public government tenders for renewable energy power plant projects not
only reveals financial flows but also indicates the best model for future tender
processes.

One of the authors' suggestions is the "Public Register of Basic Data on
Government Subsidies” (B.K. Sovacool). All data on subsidies would be

available in these public registers along with signed contracts and
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documentation proving that the selected contractors met the tender
requirements. According to the authors (Endriana et al., 2023; Gani, 2021b;
Junxia, 2019; Ren et al., 2021b; Rimsaité, 2019), it is also necessary to
involve the media and the public.

Formal initiatives for transparency should be encouraged as a means of
expressing dissatisfaction and seeking more transparent processes. Such
initiatives would strengthen social responsibility and have a positive effect on
eliminating conflicts of interest throughout the entire process of constructing
renewable energy power plants (B.K. Sovacool).

2.3.  Model 3 - Initiatives for improving transparency

The third model for early detection of criminal activities and combating
the commission of criminal acts in the RES sector is Model 3 - Initiatives for
improving transparency. Available literature emphasizes the importance of
transparency in the renewable energy sector and proposes initiatives against
crime in the renewable energy sector, initiatives against corruption in the
renewable energy sector, and initiatives to increase transparency in the
renewable energy sector (Bercu et al., 2019; Goutte et al., 2019; Lopez &
Fontaine, 2019.

The first model in the world for improving transparency in the energy
sector was the Extractive Industries Transparency Initiative (EITI). This
initiative covers 52 countries worldwide that have agreed to transparently
share their financial data on project financing, subsidies, and revenues in the
mining sector. The value of the mining sector is estimated at around $2.46
trillion (B.K. Sovacool). The purpose of EITI is to enhance the operations of
non-governmental participants in the energy sector.

Specifically, improvement is achieved through a more transparent
decision-making process, active involvement of the community, public, and
media in every phase of power plant construction projects, reducing and
potentially eliminating violent protests by activists, and supporting political
stability in the country. Additionally, all initiatives like these support the
involvement of the private sector in energy sector projects and work towards
increasing trust between the public and private sectors, which can effectively
lead to a reduction in crime rates in the energy sector (B.K. Sovacool).
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2.4.  Model 4 — Improving the enforcement of laws that punish
corrupt criminal acts and anti-corruption laws

In order to combat corruption and other crimes in the renewable energy
sector, the literature suggests legal reforms aimed at enacting more effective
laws to fight corruption and improve law enforcement (Jiang & Martek,
2021; Kaiser, n.d.; Sovacool, 2021; Talus, n.d.). The purpose of these reforms
is to strengthen the judicial system and consequently the energy sector.
Harsher penalties for energy-related crimes would significantly contribute to
enhancing the renewable energy sector. Examples from global practice
demonstrate that corruption in energy projects must be prosecuted and
punished (Kaiser, n.d.). Countries that have prosecuted offenders for energy
crimes have recovered substantial amounts of money. For instance, in the
United States, the Foreign Corrupt Practices Act was enacted in 1977. Since
2009, the U.S. has initiated 108 criminal cases related to corruption in the
energy sector, resulting in fines exceeding $2 billion (Kaiser, n.d.). One of
the largest cases involved Siemens, where disputed contracts pertained to the
construction of facilities for electricity production and distribution.

Siemens had to pay $350 million to the U.S. authorities (Kaiser, n.d.).
In September 2010, four companies, Kellogg Root & Brown and its parent
company Halliburton, Technip SA, Snamprogetti, and JGC Corporation,
pleaded guilty in a case against them. The four companies collectively paid
$1.5 billion in fines to U.S. authorities for bribery related to a joint venture
for building LNG facilities in Nigeria (Kaiser, n.d.)

From 2008 to 2012, the energy sector paid nearly $2.8 billion in total
fines under the Foreign Corrupt Practices Act, which again accounted for
nearly 60% of the total revenue collected by the U.S. government from
penalty enforcement (Kaiser, n.d.). In Canada, the anti-bribery law was
adopted in 1998. The first major case occurred in 2011 when an oil and gas
exploration company was accused of gifting a vehicle and paying travel
expenses to the Minister of Bangladesh. Both parties received fines totaling
$9.5 million (Kaiser, n.d.). In January 2013, Griffiths Energy International
Inc., an oil company, was fined $10.35 million for paying $2 million to a
company owned by the wife of Chad's ambassador.

The convicts stated that the payment was part of a consultancy contract,
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but the investigation revealed it was a bribe. Another example is Bangladesh.
In 2011, the SNC-Lavalin group was under investigation for suspected
involvement in corrupt activities in a World Bank project in Bangladesh.

The World Bank invested $2.9 billion in building a bridge at the Padma
crossing. Simultaneously in Canada, legal proceedings were initiated against
two former directors of SNC-Lavalin. Additionally, in Switzerland, charges
were filed against an executive director of SNC due to involvement in corrupt
activities in a global construction project. In the United Kingdom, in 2012,
Scotland prosecuted the Scottish company Abbot Group Ltd., which resulted
in a settlement of £5.6 million. Abbot Group Ltd. was convicted of bribery in
its projects both in Scotland and in offshore companies (Kaiser, n.d.).

From the cases of bribery described above in the energy sector, it is
clear that the world needs to globally strengthen the punishment of corrupt
criminal acts and prosecute cases of energy crime on a larger scale. It is
crucial to have robust regulation and protection of energy security in all
phases of renewable energy exploitation (Ashby, 2016; Darsania & Chaladze,
2023; Williams & Jenkins, 2020).

2.5. Model 5 — Models of joint ownership (models of joint ownership)

The concept of joint ownership is not a new term in renewable energy
literature. Analyzed literature advises countries to develop policies that
encourage private companies to share ownership of renewable energy
projects with local communities (Eitan et al., 2019; Goedkoop & Devine-
Wright, 2016; Holum, 2016; Ikejemba et al., 2017; Kunze & Becker, 2015;
Linnerud et al., 2019; Piterou & Coles, 2021). According to Eitan et al.
(2019), joint ownership involves two business entities pooling resources with
the same objective.

In the renewable energy sector, partners include government, private,
and local levels. All three actors should collaborate to successfully execute
renewable energy power plant projects. Examples of joint ownership models
include the construction project of the wind farm in Middlegrunden
(Denmark). This wind farm is 50% owned by the community (citizens)
(Goedkoop & Devine-Wright, 2016). In Earlsburn (Scotland), local levels
also hold a 1/15 stake in the wind farm (Goedkoop & Devine-Wright, 2016).

This model decentralizes ownership of renewable energy power plants,
curbs the monopoly of private companies, creates a balance among

stakeholders, reduces the influence of political figures or local businessmen,
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provides employment opportunities to local populations, shares profits among
participants, strengthens trust between stakeholders, and facilitates financial
investments. Moreover, this model also reduces the risk of bribery due to the
involvement of a larger number of participants. For these reasons, procedures
must be more transparent (Goedkoop & Devine-Wright, 2016; Sovacool,
2021).

2.6.  Model 6 — Financial assessment of renewable energy projects

Through analyzed literature, it has been observed that a very important
aspect of renewable energy power plant construction projects is financial
assessment. This work introduces Model 6 - Financial assessment of
renewable energy projects as a key element in ensuring that projects are
executed properly. This model advises focusing more on how to properly
finance renewable energy power plant construction projects (Delapedra-Silva
et al., 2022; Endriana et al., 2023; Fortelny, n.d.; Getachew et al., 2024; Jiang
& Martek, 2021; Lam & Law, 2018). To build a renewable energy power
plant, money must be involved.

In fact, a very large sum of money is typically required for such
projects, and long-term financing is usually necessary (Delapedra-Silva et al.,
2022). That is why one of the biggest questions in renewable energy projects,
especially in renewable energy power plant construction projects, should be
how to properly finance the project. According to Getachew et al. (2024),
financing renewable energy needs careful consideration. Financial policies
should be reassessed since historically, financial funds for renewable energy
have not been truly financially attractive.

Therefore, there is an increasing number of green bonds, crowdfunding,
and green loans to strengthen financial resources for the renewable energy
sector. According to the literature, in some countries, the number of involved
financial stakeholders has increased as they have changed previous ways of
financing renewable energy projects (Getachew et al., 2024). This model also
suggests that more research should explore direct financing of renewable
energy projects by the public and private sectors.

The relationship between the private and public sectors in a country
concerning the financing of renewable energy projects must be thoroughly
investigated, as it is one of the most crucial relationships within the entire
renewable energy sector.
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3. CONCLUSION

Worldwide, the renewable energy sector has seen significant financial
investments in recent years and has received substantial allocations from
national budgets. As such, the renewable energy sector is vulnerable and
highly exposed to criminal activities that can result in significant financial
losses.

The steps described in the mentioned models can indicate failures in the
process, and by early detection of these vulnerabilities, we can prevent the
commission of crimes. By preventing criminal activities in the construction
process of renewable energy power plants, we enable smooth project
execution without unnecessary financial losses and thereby prevent other
forms of criminal activities, such as obtaining permits in inappropriate
locations for power plant construction, illegal displacement of populations,
accumulation of power plant construction projects that will never be
completed, falsification of environmental studies, and other forms. By raising
awareness among the population and enabling greater transparency in the
process, trust in governmental institutions is restored and the overall political
image of the country is improved.

By having transparent processes and making information easily
accessible to the public, we prevent mafia organizations and organized crime
groups from financing similar projects in hopes of laundering money through
investments in renewable sources. Additionally, by enabling unhindered
construction of renewable energy power plants, we facilitate the transition to
green energy and reduce planet pollution. Models for timely risk recognition
and prevention of crimes in the renewable energy sector contribute to
societal, security, political, energy, and environmental benefits overall.
Finally, accurate financial assessment of renewable energy projects can
attract new investments because such projects are completed without
financial losses. All models should be combined simultaneously to ensure the
best possible outcome.
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Aktivnosti koje se
ti¢u procesa
izgradnje OIE

Pojavni oblici
koruptivnih
radnji u svakoj od
navedenih
aktivnosti

Selekcija, konkurisanje na
tendere i odabir
odgovarajuée lokacije

Neprimjeren politicki uticaj
na odabir lokacije, koncesije
i vrste elektrane koja se
planira graditi.

(Luetal., 2019),
(Dogmus & Nielsen, 2020)

Proces raspisivanja tendera
nije dogovljno
transparentan. Uslovi
prijavljivanja na konkurs
takoder nisu dovoljno
transparentan.
Dokumentacije se drzi u
trajnosti. UceSc¢ce javnosti i
informisanje javnosti nije
dovoljno transaprentno.
Nacini pod kojima se vrsi
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Planiranje
projekta izgradnje
elektrane OIE

Neprimjeren politicki
uticaj na tehnicke
specifikacije i procjenu
troskova, i pritisak da se
radovi vrse bazirani samo
na odredenu tehnologiju.
Studije izvodivosti
izgradnje projekta, kao i
ekoloske studije Stetnosti
izgradnje elektrane OIE su
nepostojece ili sumljivog
kvaliteta.

(Luetal., 2019)
(Dogmus & Nielsen, 2020)

Lose i nekvalitetno
sprovedene studije
izvodljivosti bazirane na
nestransparentnim i
zbunjujucim procedurama
i nepotpunim ili
zastarjelim podacima.

(Sovacool, 2021)
(Luetal., 2019)
(Gennaioli & Tavoni,

Ugovori o izvr§enju
radova

Neprimjeren politicki
uticaj na izbor izvodaca
radova i uvjete u
ugovorima koji se
potpisuju sa izvodacima.
Biranje izvodaca koji
nuzno ne ispunjavaju
uslove raspisanog
tendera.

(Lu et al., 2019)
(Sovacool, 2021)

Netransparentna
pretkvalifikacija; konfuzna
tenderska dokumentacija;
netransparentne
procedure selekcije.

Pojasnjenja tendera nisu
predocena sa drugim
ponudacima. Ukoliko bi se
ovaj problem zaustavio u
[240] aktivnosti selekcija,

Izgradnja elektrane OIE
(mijenjaje ugovora,
finansijski troSkovi,
prolongiranje rokova, itd)

Neprimjeren politicki uticaj na
proces izgradnje elektrane
OIE. Cesto se desava da
izvodaci od investitora traze
vece finansijske izdatke od
onih ugovorenih. Cesto se
trazi da se odredeni rokovi
prolongiraju ili da se uslovi
ugovora izmijene.

(Lu et al., 2019)
(Dogmus & Nielsen, 2020)
(Sovacool, 2021)

Povecanje troskova, odlaganje
projekta, prolongiranje rokova
zavrsetka, smanjenje kvaliteta
usluge i pouzdanosti.

(Lu et al., 2019)
(Sovacool, 2021)

Odriavanje i aktivnosti
nakon izgradnje
elektrane

Neprimjeren politicki
uticajnarad i
odrzavanje. Vrlo se
Cesto desava da se trazi
reket kako bi elektrana
ne bi bila zapaljena,
razruSena, kako se ne bi
krala oprema iz
elektrane i slicno. Za
odrzavanje elektrane
biraju se samo odredene
firme koje su bliske
vladajucim strukturama.

(Luetal., 2019)
(Sovacool, 2021)

Sprega politickih
struktura sa
organizovanih
kriminalnim grupama.

(Dogmus & Nielsen,
2020)

(Sovacool, 2021)
(Gennaioli & Tavoni,
2016)
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Preduslovi koji selekcija odgovrajuéeg 2016) konkurisanje na tendere i
povecavaju rizik  izvodaca se vrsi u tajnosti. odabir odgovarajuce
od izvr§enja lokacije do pogresnog
koruptivnih (Dogmus & Nielsen, 2020) odabira izvodaca radova
kriviénih djela (Gennaioli & Tavoni, 2016) ne bi ni doslo.
(Dogmus & Nielsen,
2020)
(Gennaioli & Tavoni,
2016)

(Sovacool, 2021)

TABLE 2: Primjer mapiranja rizika korupcije u projektima izgradnje elektrana OIE
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