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PE3VME

WHaycTpuja n nnaHMparwe BeNUKMX rnpojekara cy reHepanHo U3roXeHn HeCUrypHom
OKpyXehy 360r aktopa Kao LTO CYy CIIOXEHOCT nfnaHupawa pusnka, MNpUCyCcTBO
pasnMunMTMX MHTEPECHNX rpyna (Hocunay npojekta, yHUNoHanHn MeHayep, cnorballkbn n
YHYTpallHbW KOHCYNTaHTU, rMaBHU M3Bohayu, ncnopyvvoum, UTA.), He4OCTYNHOCT M3BOpa,
€KOHOMCKO W MONMTUYKO OKPYXXeH€e U 3aKOoHCKe perynaTtnse. Cee oBe HECUTYPHOCTU CYy YCKO
noBesaHe C ocTanum pakTopuma pu3nka Kao LUTO CYy CIOXEHOCT npojekta, NoTpebHn
Kputepujymmn n 6p3vHa HeroBor crnpoBoferwa, nokaumja npojekta n HenosHaBawe CBUX
aetarba. CBe 0OBO BOAM jeQHOM UMIby, @ TO je Aa ce npojekaT 3aBpLiM Ha Bpeme, C
0400peHMM TPOLLKOBMMA M OYEKMBAHWM KBanuTeToM. Ha oCHOBY HaBeaeHora HeonxogHo
je YBECTHU jOLU jelaH CUCTEMAaTCKN KOpaK Yy paHoj (hasu ynpasrbata pusnLmma Ha npojeKTy.

MoTpeba 3a ynpaBrbakeM Heu3BeCHOWNy W MNpomMeHama je He3aobunasHa y
NPOjeKTHOM MeHaLIMEHTY KOju 3axTeBajy ¢opmManHo wu3Boherwe. YKONUKo npojekart
AeduHuwemo no TypHepy kao “TlogyxsaT y kKoMe ce rbyAcKu, maTepujanHi U doUHaHCKjCKn
pecypcu opraHuayjy Ha HOB Ha4vH Yy LUWUrby Npeays3vMMmarsa jeAnHcTBeHor obmuma paga, gator
crneumdukaunjom, y OKBMpY OrpaHu4vera, TPOLUKOBa M BpemeHa, kako 6u ce nocturna
jedVHCTBEHA KOpWUCHA MPOMEHa, MyTEM WCMOpPYKe KBAHUTUTATMBHWUX W KBaNUTaTUBHUX
nucxoga npoueca paga“, oHga npema gartoj gemHnumjm, nog NnojMoBMUMa opraHusauuvje Ha
HOB Ha4uH, jeANHCTBEHOCT CBUX MPOMEHA, a YHyTap OrpaHuMyena, jacHo je Ja Ce MOXe
oyekmBatn oppeheHn 6poj HemsBecHMX MojaBa M nponycra LWTO je jeAHa of Tema
NcTpaxmnBadkor paga guceprtauuje. Ha ocHoBy cBux BepoBaTHoha nojaBe pusunka y paHoj
dasn geduHucarwa 1n npunpemMe npojekTa, A0CNegHOCT N YyTEMEIbEHE HUXOBE aHanmse
Aaje MOryhHoOCT ga ce TakBMM MNPUCTYNOM npouecy paga omoryhu ycnewaH 3aspLuetak
npojekra.

AKO rnegamo ca CTaHOBULLTA ynpaBibatba pusnumma Ha npojekty umamo cregehumx
LLECT rnaBHMX npoueca:
v' [naHnpame ynpaBrbaka PU3nKOM,
MaoeHTudukaumja pusuka,
KBanutatmBHa aHanu3a p13uka,
KBaHTUTaTMBHa aHanmn3a pu3unka,

lMnaHnpawa n genosawa Ha NOAEHTUMKOBAHE PU3KMKE,

D N NI N N N

KoHTpona u npahewe pusumka.

KoHuenT ynpaBrbawa pusmMuumMma Ha MNpojeKTy je 3acHOBaH Ha camMoj aeduHULMK
puauka, Te TEOpPMjCKMM OCHOBaMa KOju Ce 3aCHUBAjy Ha:
v PU3KK, Ka0 OCHOBHM MOCTynar,
MaoeHTudukaumja puamka (BakCKkn 1 yHyTpawku moryhn gorahajn),
lMpoueHa pusuka,
EBanyauwuja pusuka,
TpeTunpare pusnka,
lMocTojehn anatn 3a ynpaBrbake pU3MKoM,

MocTojehn mogenu 3a ynpasrbake pU3NKOM,

AR N N N N N

Te yTnuaj cBUX HaBedeHUX pu3MKa Ha YKYMHU MNpouec ynpaeibaka PU3UKOM
npojekTa.
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Kao rnaBHe (pakTope ycnewHoOCTM 3aBpLUeTKa HEKOr MpojekTa YecTo ce Harnawasa
NPUCTYN yrnpaerbaka PU3NKOM Yy NpojekTuMa. YCnewHoCT Boferwa npojekaTta jow yBeK je
aKTyenHa Tema UCTpaXxuBadkux pagoBa. [NaBHW y3pouu MNPOMEHe HacTanux yHyTap
NPOjeKTHOr NfaHa Cy He4OBOSbHO yyellhe 3anHTepecoBaHUX CTpaHa y uaeHTuukaumjn n
ynpaBrbawy PU3MKOM, Ka0 U HeJocTaTak 3Hawa U Kopuwherwa cuctemaTckor npucryna
ynpasrbawy pusnumma. EBngeHTaH je Hegoctatak UCTpaXuBakwa y Kojuma ce 036urbHO
pasmMarpa npucTyn ynparbaka pu3MKoM y paHoj dpasun nHuumjaumje npojekta. To je goserno
0o dopmupara camor npegmera UCTpaxmBawa [OKTOPCKe aucepTtauuje. Y npakcu ce
pU3nLM YrnaBHOM YKIby4yjy Y npojekaT MeToaoM HenpeaBuheHnX akTMBHOCTU (TPOLLIKOBA,
BpemMeHa) 6e3 ceeobyxBaTHE aHanmM3e pu3nka Ha MUKPO HMBOY. Y MHOMMM criyvajeBuma
NPOjeKTHOIr MeHalMeHTa TakaB MpUCTYN HWje OOBOSbaH Aa ce MoKpujy nocneguue puauka
Koje ce nojaerbyjy y (hasm umnnemeHtaumje npojekta. Pesynrtatr cy 4ecto noBehaHu
TPOLWKOBM U Kawmewe. C 063MpoM Ha akTyenHo ctawe y obnactu npema kome ce y
TpeTMaHy CBUX TPOLLKOBA TEXM MUHUMYMY, jacHO je Aa Huje NPUMEHIbUB Npunas y kome ce
3a HenpregsuheHe akTUBHOCTU U3Baja 3HavajaH geo byleTa, u3paxeHor y BpeMeHy unu
aHra)xoBawy 3arnoCneHnx.

Mpema nogenu pusMka, KaTeropmsauumja TeXuHe pusvka, MOryhHOCT H-eroBor
nojaerbuMBarka M ybnaxaBarwe Tpebano 6um ga Oyay ykKibydeHM Ha CBUM Kopauuma
npunpeme wn peanusaumje npojekta M nponpaheHn npoueHOM pusnka Ha OCHOBY
Kputepujyma nogartaka. [lokTopcka pgucepTauuja obyxsaha npobneme ynpaBrbamwa
pU3MKoM Kopuctehn npuctyn Koju ce 6asmpa Ha CTEeYEHOM 3Haky U UCTpaxXmBawy
nutepatype, objeauMweHMMm y nocebaH Moaen 3a TpeTMaH pusnka Yy paHoj dhasu
AeduHucara npojekta. [loktopcka anceprtaumja npeacraBrba MOryhHoOCT npumMmeHe “stage-
gate” PO mopgena kao npoueca TpeTmaHa pusnka y paHoj dasu npunpeme npojekTa.
Pesyntatn “stage-gates” kopaka, HaKOH NPUMeEHe cTpaTervje ogroBapakwa Ha pPUsKK, Te
caMmMx HMBOA eBanyauumje UCTUX pu3nKa, YKIbydyjyhmn cBe qoyHKUMOHaNHe AUCLUNIINHE,
AOBOAM [0 MaKcuMmarHe enuMuHauuvje CBUX rpeluaka y Mogeny, Ha OCHOBY 3ajaTtux
BepoBaTHOCTU “stage-gate” npoueca.

Ha ocHoBy HaBegeHor, oa Ou ce cnpoBeo edekTMBaH M edukacaH MNPUCTYN
ynpaBrbaky pU3MKOM, HEOMNXOAHA je adekBaTHa 1 cucTematuyHa Mmetogonoruja. PesyntaTu
paHUjUX UCTpaXknBama nokasyjy Aa HM HOCUOLM MpojekTa, H1 n3sohauu, He NpUMemsyjy Ha
CMUCTEMATCKN HAYMH MOCTYMNKe yrnpaBrbaka PU3NKOM, LUTO HEraTUBHO YTUYE Ha YCMEeLIHOCT
npojekta. Kao ocHoBY aucepTaumja KOPUCTU KBAHTUTATMBHM NPUCTYN yrpaBrbaky PU3UKOM,
TaKO LWTO Ce OBaj MPUCTYN MpPUMEHYje WU Ha HWBOY MOjeAMHAYHUX aKTUBHOCTM WU Y
dyHKUMOHaANHMM obnactuma y npunpemMHoj asn npojekta. KBaHTUTaTMBaH NPUCTYM
ynpaBrbaky PU3NKOM YKIby4yje Npeno3HaBake pu3mnka, OLeHy pusnka, y3 naeHtudmkaumjy
CTpaTellkUX Kopaka 3a ynpaBibatbe PU3MKOM U MPUMEHY KOPEKTUBHUX Mepa Wunmu
ybnaxaBare pu3unka Nnomohy MeHaLlepcKMx pecypca kao U AaTux Kputepujyma.

Y npeanoXxeHoj AOKTOPCKOj aucepTaumjn, kpos PO moaen kopuctuhe ce cnegehu
KBAHTUTATUBHW KOpauu y ynpasrbaky PU3UKOM:

v TocTaBrbawe unrbeBa M KOHTEKCTa CaMor OKpY)XXeHsa pu3uka,
NpeHTudukaumja pusuka,
AHanusa ngeHTMduKoBaHUX pu3nka Kpo3s Kkputepujyme ,stage gates” npoueca,
OueHa v eBanyauuvja puanka Te JOHOLWEHE KOPEKTUBHUX Mepa,

Hapnsop v npencnutBare pusnka Kpo3 gaTe kopake u Kputepujyme u,

AN N NN

CTanHo axypupare 1 n3BeLuTaBame.
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Linrb cuctemckor npunasa y ynpaerbakwy pusmMunma, je okyc Ha pusnke Kojuma ce
MOXe ynpaBSbaTu KopucTehn nosHate M HernosHaTe WHCTpPyMeHTe Yy dasn mHuuMpama
npojekta. HakoH npumeHe cBUX HaBedeHWX Kopaka Aona3umo Ao yonaxasara pu3unka, Koju
eNMMNHNLLY NPOjeKTHE HEM3BECHOCTU, Koju Bu ce, y NpOTUBHOM, Mopanu obpaantu Kpo3
HakHagHy esanyauuvjy npojekta. CTpartervja ogrosaparwa Ha PU3MK M MpoueHaT paHe
naeHTudmKaunje unn enuMmMHaumje pusnka Koju je rnosesaH C OBOM MeETOLOSIOrMjomM
npeacraBrba UCTPaXMBAYKM MPOCTOP Yy OOKTOPCKOj AucepTaumju.

TakBa CTpykTypa Mofena ca CBMM HaBedeHMM KopauuMma wuma 3a uuWb ga
HenpeknaHuM npouecoM aohe ao aybuHe n came ctpyktype pusuka. PO mogen kopuctu
anate ca noctojehum TpaguumoHanHuMm npouecrma y yrnpasrbakwy pU3MKOM, a TO Cy:

v (RWBS) pacunaheHa CTpyKTypa pu3uka,

(PERT) TexHuka eBanyauuje n nperneg npojekTa,
(FTA) ananusa ctabna rpewaka,

(HAZOP) ananmsa onacHOCTM 1 onepaTUBHOCTM,
(HAZID) ctyauja ngeHtTudukaumje onacHocTH,
(ETA) aHanuaa ctabna gorahaja,

AN N N N

(AHP) npouec aHanuTuyke xunjepapxuje.

OBa auceptaumja he ce 6aButn npobrnemmma ynpaeBrbawa PU3MKOM Yy obnacTu
npojekata y eHepretuun. lNpuctyn ce 6asvpa Ha 3Hawy U NPEeanoXeHoj CUCTEMAaTCKO)
MEeTOOI0rMjN Koja MMa Tpu rnaBHa cermeHaTa. Ynpasrbawe pusnkom kpo3 PUO mogen he
ce npatmtn Tako WTO he ce cuctemaTcku pawdnawumeBatM Ha crepgehe ,stage gates”
Kputepumjyme:

v [eduHncarwe MoryhHOCTU p13uKa,

v' OuennBare MOryhHOCTM NO3HaTOr pU3KKa,

v Toborbllake WHWUMjanHe cTpaTernje, yobnaxaBawa pusnka W MNoAHOLIEHE
n3BeLlTaja 0 aHanmnsu u,

v M3BellTaBaweM U HaA30pOM MaeHTUdmkaosaHnx pusmka (PUO).

HenpekngHum npouecom PUO mopena, pasrpaHatux Kpo3 ctabno oanyymeama, Te
kopywhewem (FAM) dyHKumMja y ynpasrbaky pPU3MKOM, YKIbyyyjemMo KomOuHauunjy
ogpeheHnx kputepmjyma, esanyauunja n1 MoryhHoCT ga ce y npeseHToBaHW MoLen yBede
cucTtemaTudHa npakca. Ta cuctemaTmMyHa npakca je nogpxxaHa Ha OCHOBY came aeduHuumje
n obuma npojekTta Te criegehmx gokymeHara:

<\

[loKyMeHT oueHe pusuka,

[IOKyMeHT 0 peructpy oueHe pusuka,

[loKyMeHT 0 ynorama v o4roBopHOCTU TMa 3a OLIEHY pU3KKa,

NcTopumjckn JOKYMEHTM O oLeHuBamy pusmka (Mo3HaTU, HEMO3HATK pU3nLm),
[OKyMeHT 0 dyHKUMOHaNHUM meHalepuma (FAM),

KoHuenTyanHu onepaTtnBHU JOKYMEHT,

[loKyMeHT 0 pa3Bojy No3HaTOr pu3nKa y rnocrosamwy,

MosnBare Ha Moaere pu3vka U3 npojekaTa 1 herose pacrnogene seposaTHohe,

NN N N VA NN

WHuumjanHy nnucTy ¢ UCTOPUjCKUM nogaummMa HeNno3HaTuX HeENo3HaTux,
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v' [Mpukas pasjawmera/kBanvdukaunja/vsysetaka/oesujaumja/ytuuaja u,
v' Obpasau 3a npoueHy HenpeasuheHnx pusuka.

OBakBMM MpUCTYMNOM KOju y3uma y 003Mp KBaHTUTATUBHE hakTope Y yrnpaBrbaky
pu3nkomM, cuctemaTtudHe npunpeme he GUTU cnpoBedeHe kopak MO kopak wTo he vy
KOHaYHUUW  pe3yntupatu OGorbuM  ynpaBrbakbeM  MNPOJEKTHUM  pUsnLmMMa  TOKOM
uMnremeHTaumje.

PUO Be6 mopen je cTpykTypupaH ca petarbuma u geduHuuMjama Ha OCHOBY AaTuX
ernemMeHara:

1. MeTogonollka npoueHa Kopaka Koja ykrbydyje yHanpeq geduHucaHe ycnose 3a
cBaky hasy ,stage gates” u

2. HuBo npoueHe 3a cBakuM kopak ,stage gates® ca getarbHUM gedUHUMPaHUM
BENMYNHaMA.

MpeseHToBaHo ctabno PNO Beb moagena nmatn he Tpu rnaBHe KOPEKTUBHE rpyne:

v Tpea rpyna *: CuctemaTcka npouecHa mana c kopauuma ,stage gates og 1 go 6

- YKIbyuyyje OCHOBHe yHanpepn gedomMHUcaHe Kopake no 3afaHuM akTUBHOCTUMA

v [pyra rpyna **: Pernctpauuja puamka n KOHTPOMHW MfaH Toka

- Ykrbyyyje (FAM) cBe 3anHTepecoBaHe CTpaHe rae ce 3aaMHTepecoBaHe cTpaHe
MOry JogaTu Unn UCKIbYYUTU U3 NraHa Toka

- YKrbydyje fgeTarbaH nnaH TOKa, Kao MaTpuuy ca jacHO gedurHUcaHum
KpuTepujymmma.

v' Tpeha rpyna***: [JokyMeHTM O PU3NKYy M nogauM ca NpuMewuBnMM meTogama U
anatnma

- YKrbyyyjy OOKyMeHTe Koju cy ocHosa 3a PO mogen u matpuuy gujarpama
TOKa

Y wnHumjanHoj dasn npoueca, y CBPXy YyfasHMX nogaraka, Kopuctuhe ce u cakynrbaTtu
KBaHTUTATUBHM Nogaum U3 pagHe CTpyktype npojekta (WBS):

v [eTtarbaH npucTyn ynpasrbaky pM3nKOM gornpuHehe pasBojy onuca npojekra
C aKTMBHUM YKIby4YMBakeM HOCUIaLa O3Ha4YeHUX NPOjeKTHUX rpyna unm getarbHo
Ha3Ha4YeHUX NpeacTaBHUKa rge Cy CBM MeHaLepy yKIby4YeHn y npouec.

v WcTtopujckm nogaum wnm  noctojehn nogaum he ce KnacudukoBaTu
Xunjepapxujckn npema nnany toka PO mogena.

CBaku ceT AOKymMeHaTa C NPUKYNSbEHMM YynasHuM nogaumma O pusuky (Tpeha
rpyna***) mopa npohu kpo3 (gpyra rpyna**) permcrpauunjy puamnka n KOHTPOSHW NfiaH Toka
npe npenacka Ha cnegehu kopak. Cuctemartcka npouecHa mana (npea rpyna*) je passujeHa
0o feTarba ga 6u ce kpeuparno BuLLe KpUTepujymMa 3a OAnyKke Ha OCHOBY MNfiaHa Toka (gpyra
rpyna**) n nogpxaHa je nogauuma o pusvKy U npuMmewnBuM Metodama/anatuma (Tpeha
rpyna***). Ha cBakom Kopaky nponasu ce Kpo3 pasnuunte 3agarte Kputepujyme, Koju nmajy
yTuMuaj Ha 3aBpwHe pesyntate. Llurb oBUX Kopaka M [OKymMeHaTa je da CcMane
npowwmpmnBame gogaTHe OOKYMeHTauumje u ga ce noctojeha AoKymMeHTauuvja yYuHM LWTo
jeAHOCTBaHMjOM U KOPUCHUjOM.
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Ako carnefamo rope HaBedeHO fonasnmo A0 3akibydka ga PUNO Beb mopen vma
AoCTa enemeHarta KBanuTatMBHUX haktopa. [NoTpebHo je HarmacuTn ga npencTaBibeHU
MoZaen Huje copTBepckn anaT. JefaH of rnaBHuX pasnora 3awTo je PUO mogen reHepucaH
Ha ocHoBY Beb annukaumje je 30or ycnosa orpaHuyera Koje nma reHepudkmn codpteep. AKo
norrieamMo ca CTaHOBULLUTa Xujepapxuje copTBepcko ynpaerbamwe pusmkom (SRM) nma gse
dyHKumje: HabaBka codTBepa M pas3Boj codpTBepa. [eHepanHo, Ha OCHoBYy WMHcTUTyTa
copTBepcKor nHxewepuHra (SEI), okBMp 3a yrnpaBrbake puU3nMKoM copTBepa noapxkasajy
Tpu rmaBHe rpyne:

1. CopTBEpCKa NpoueHa pusmnka (SRE),
2. KOHTUHYyMpaHo ynpasrbawe pusnkom (CRM) n
3. Tumcko ynpasrbawe pusmkom (TRM).

Hdobpa cTpaHa npumMeHe coMBEPCKMX pelerwa Yy obrnactm pasmatpaHe
npobnemaTuke ce orneaa y HanpeTKy MUKPO-pavdyHapcKe TEXHOMOruje Kako y copTBEPCKOM
Tako n y xapasepckom geny. Moryhe je pasButu reHepuyke nporpame Koju y3 jeaHOCTaBHY
WHTerpauujy y noctojehe mogene mory 6utm npyumernusn y cuctemMy ynpasrbaka pusunymma.
TakaB nakeT nporpamMa ce MoXe lako KOPUCTUTU Kao peLlene 3a noctojehe anaTte, Koju cy
MHOro nekcudunHunju og seh ogpeheHnx kputepujyma cogpTBepckux anroputama. Hak u
ca TakBMM MNPUCTYNOM, COMTBEPCKO peLlewe OcCTaje Ha MnocTynaty aHanuTU4Ko
MaTemMaTUyKor MoAenupamsa.

Mopamo HarnacuTu ga mMaTeMaTUyKo MoJenupakwe MpoueHe pusanka Huje nak
3apgaTak. To ce MoOXe carnefatv Kpo3 ABe MaprvHe. JeHa mMaprvHa cy 3avHTepecoBaHe
ctpaHe (FAM) nnn meHaiep npojekarta, a gpyra maprmHa cy nporpamepu. byayhu aga He
NnocToju cneundunyaH NpucTyn Koju 6u nporpamep nnn MeHalep npojekta Tpebao cneanTu
y BE3U C pa3BojeM nakeTa nporpama, jep CBaku o npojekara je cneumnduyaH cam 3a cebe,
cTora npasHuHe WunuM HepocTaTuM COMTBEPCKMX MoAena y MHOMMM CcrnyyajeBMma ce
ybnaxasajy nogaumma ctTaTUCTMYKOr npuctyna. AgekBaTHOCT OBaKBOr NpucTyna pesyntupa
BENMKUM BpojeM MaTeMaTUYKMX U CTaTUTUYKMX NofaTtaka Koju cam copTBEpPCKU anaTt YnHe
CMNOXEHNM.

HokTtopcka aucepatumja obyxsata 10 nornaerba, Te je CTpPyKTypupaHa npema
cnegehum uenvHama v nornaerbuma:

YBO4 CTpyKType AucepTtaumje unv NpBO Nornasfbe obyxeBaTa onuc npegmeta
NCTpaxuBara n notpebe 3a NcTpaxnBaweM, UMIbLEBE UCTPaXKMBaHA, 3a4aTKe N OYEKMBAHE
pesynTtaTe UCTpaxuBara, XMnoTese UCTpaxunBara Kao 1 nNpukas CTPyKType guceptauuje.
Y npBoM geny AaT je npernen Kby4HUX UCTpaXusakwa M noTewkoha ¢ Kojuma ce cycpehe
akagemcka 3ajegHuua, 3aCHOBaH Ha TPEHYTHUMM TexHomnormjama m OCHOBHUM M3a30BMMa
HOBMX anaTta. HasegeH je onuc mMmeToda WCTpaxmBawa W NpUKynibaka noaaTaka,
KBanUTaTUBHU M KBAHTUTATMBHM HeJOCTauM CUCTEMA paHe MpoueHe pu3Mka U HUXOB
mefycobHM ogHOC, Te HeJOBOSbHA e(PUKACHOCT COPTBEPCKNX peLlera Aa Npyxe KOHayHe
pesyntaTe y ynpaBrbaky PU3MKOM, Kao U MOFYRHOCT HEYKIbY4EeHOCTU 3anHTEPECOBaHMX
CTpaHa. Y OBOM fJeny npeacTaBfbeHe Cy: OCHOBHa veja u npeameT UCTpaxmnBaykor
npobnema, unrb UCTpaxmsarwa, oM nctTpaxmsarwa n noctojeha orpaHnyera, xmnoTtese,
nuTawa N ase ucTpaxusawa. Y 0OBOM Aeny AucepTauvje npukasaHa je n CTpykTypa
aucepTtauuje. [lnceprauymja je XpOHOSMOLLKM OpraHM3oBaHa Kpo3 AeceT nornasiba Ha HayuH
KOju MeToauykun cnegun dpase uctpaxueama. [1pBu geo npeacrasrba onwTa pasMmartpara u
onwTe KoHuente aucepTtauuvje. [Opyrn geo npencraBrba TeOpuUjcke OCHOBE M nperneq
nutepaType 0 ngeHTuduKaLmju pusmka u NoBe3aHOCT C yNpaBibakeM pusnLmma npojekTa.
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CacTtoju ce og Tpu gena:

1) naeHTnMKaumnja pnsnka n NOBE3aHOCT ca ynpaBibakeM PU3NKOM NPOjEKTa,

2) noctojehn HegocTauy KBanUTATUBHMX U KBAHTUTATMBHUX METOAda paHe MpoLeHe
pu3uka,

3) cuctem HeonxoAaH 3a cnpoBohewe 1 peanuisauunjy ynpaerbaka pM3MKOM npojekTa
N KOHUEeNTyanHu CUCTEMATCKN MOLEST C HarfackoM Ha XMnoTeswu.

Tpehu geo npeacTaBrba MeToge UCTpaXMBaka pyUsMKa U NpUKynibakwa nogartaka.
UeTBpTW [0 npukasyje pesyntaTte npeactaBibeHor mogena nm moryhHocT uHTerpauuje
pesynrtaTta y okBup noctojehmx anata 3a npoueHy pusuka. [letn aeo npeacrtaerba Beb
mMoryhHocTn mofgena 3a ynpasrbawe pusmumma n sese PNO (Risk identification oversight)
mogena. Wectn geo npegcraBrba OUCKYCUMjy M aHanuady pesyntata Kao U NpakTU4Hy
umnnukauunjy mogena. Ceammu Oeo npeactaBriba 3akibydke, 3anaxaka M CMepHuue 3a
Oyayha uctpaxusawa. Ynotpeba nutepatype je y ocmom geny. Npunosu 1 nssewTaju ¢
APYruM peneBaHTHUM eTarbuma 3HavyajHUM 3a UCTpaXKMBar€ Hanase ce y AeBeTOM aeny,
a Ha Kpajy OOKTOopcKe AucepTaumje, y OeCeTOM Aeny, YKIbyYeHU CYy OCHOBHM pesyrnrtaTu
n3BeLuTaja.

MoTpeba 3a uctpaxuBawem y OBOj obnactu ornepda ce y cnegehem: Pusnum,
ynpasibawbe pasvumMma v ytuuaj Sbyackor paktopa Cy KibydHe TeMe UCTpaxusBawa Yy
obnactu ynpaBrbaka npojektuma. [1ocToju MHOro UCTpaXuBawa Ha Temy TpeTupama
pu3nkKa, anu je Make UCTpaxkmBawa Ha TeMy paHOr CMCTeMAaTCKOr NpUCTyna ynpasrbaky
pusmuMma y pasm vHuuupaka npojekata M ytuuaja cybjeKTMBHOr pakTopa y npouecy
TpeTupama pusunka, Koju y ycrioBuma peanunsaumje nnm uMmnriemeHTauuje npojekta nocraje
npecynaH dakTop ycnewHor pesynrata JOHEeTUX oaflyka. Harnacak je Ha KBaHTUTaTMBHO]
aHanuman, ann kombuHaumja KBanuTaTMBHE M KBAaHTUTATUBHE aHanu3e je Ta Koja je ocHOoBa
3a npoy4aBawe MNOCTOjehnx cucTemaTCKMx MNpucTyna ynpasrbawy pusnuyuma y d¢asm
MHULMpara npojekarta. Ycnex kombuHauuvje gBe aHanuM3e CMCTeMaTCKor paHor npucrtyna
TpeTupary pusmka nyTem npe3eHToBaHOr MoAesa je npeaMeT CaBpeMEeHUX NCTPaXnBama.
MoTpeba ga ce NpojekTn 3aBplle y WTO Kpahem poky yTude Ha notpeby 3a nNpoMeHOM
pasMuLIbatba U 04slyvMBatsa o LUTO paHujoj NpunpemMu n TpeTnpary puaunka. CuctemaTtckm
NPUCTYN NPOLIEHN, O4fTy4YnBaky U aHann3n pusmnka y paHoj pasu je cyluTuHa 1 caBpemMeHa
TeHAeHUMja y ynpaBibaky PU3MKOM.

Teopujcke OCHOBE Y pYrom Aeny LOKTOpCKe aucepTtalmje cy nosesaHe Ha OCHoBama
3a pusuke n ynpaerbake npojektuma. OBaj ogerbak onucyje Teopujcke OCHOBE W nperneq
nutepaType notpebaH 3a n3Bohewe n peanusaunjy ose guceptaumje. OpraHm3oBaH je y
YyeTuUpu nornassba. Besa oBor gena ca octanvm AenioBMMa je noctaBibeHa Ha CamMoM
noyeTky (4eo 2), raoe je cuctemcka maeHTudukauunja pusmka msrpaheHa y ynpasrbamy
NpojekTMMa 1 3aCHUBa Ce Ha NPUHLMNMMa Teopujcke naeHTudukaumje puamka. 3atmm ce 'y
aucepTtaumnjm mnarpanyje cuctem uHGOpMUCaka O PU3MKY C acrnekTa ynpasibaka U
aHanuanpawa ycnexa mogena n metogonorunje (geo 3). YetBptn geo (aeo 4) ykrbydyje
geTtarbe CO(TBEPCKOr y4yewa, pas3BMjeHOr Ha OCHOBY CUCTEMa MoJenupara pu3KKa,
opraHuMsoBaHoOr kao obnuk maeHTudukaumje, gedvHULME U UHTEPaKTUBHOI TpeTMaHa
pu3auka. Ha kpajy oBor gena gat je nperneq npeTxogHor UcTpaxueBaha (POKYyCUMpaHOr Ha
Moaerne pusunka n xunotedy (geo 5). OBaj Aeo pada noBesaH je C NpeTxogHa YyeTupu gena
KpO3 OCBPT Ha CUCTEMe 3a ynpasrbake puU3nkoMm, noctojehe anare, nocrojehe mogene m
CBe OCTasno LWTOo onucyje TeMy oBe aucepTaumje. Y oBoM geny paga cy HasHa4yeHe OCHOBHe
KapakTepucTuke pu3ukKa, rfaBHM pasnosn TpeTupaka pusrMka Ha OCHOBY Teopuje,
WMHOPMaLNOHN CUCTEMM N HAYNH KOMYHUKaLuuje. OCBPT je NOCTaBIbEH KPO3 KBAHTUTATUBHY
W KBanuTaTUBaHy Kopernauujy Te TpeHyTHa nocTurHyha osmx metoga. Harnacak je ctaBrbeH
Ha nocTtojehe anate M MeToAe TpeTupawa pusnka, komnatnbunHoct ¢ PUO (Risk
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identification oversight) mogenowm, yTuuaj codTBepa y aHanuaun pusuka, Te camy ycrneLwHocT
nctnx. Cee rope HaBedeHO [eTarbHuWje je MpukasaHO HakoH AeTarbHor npoyvaBarsa
peneBaHTHe nuTepaType 1 NpeTxogHo objaBrbeHUX pafoBa UCTpaxXMBaYva U Hay4YHMKa KOju
ce baBe oBom obnawhy. lNpouec KoHUenTyanHor MoAena u XunoTtese KOpUCTU pearHe
npumepe 13 npakce.

Ha ocHoBy npegmeTta v uurba UCTpaXkmBawa, U3BOjeHe cy crieaeha nctpaxmsadka
nuTakwa n xmnoTtese:

NcTtpaxumeauko nutamwe 1: [la v cy TpeHyTHe pasnuke y HeedukacHUM anatnuma 3a
ynpaerbarwe pnsnuumMa rnaBHn passnor TpeHyTHe cuTyaumje y HeerKaCHOCTU yrnpaBibaka
puauumma npojekra?

Yy OKBMPY HaBeOeHOor UCTpaXnBadkor rnutama d)opmyrwlcaHa Cy AoogartHa UCTpaXuBadka
nnTaHka.

NcTpaxmnBayko nutarwe 1.1: [la nu je npeTxogHO NpenrioXeHo nutake OCHOBa 3a
ynpasrbake pusmummMa npojekTa unmn cy HegoctaTak CMCTEMaTCKOr NpUCTyna y paHoj asu
3anoynHakba NpojekTa, HeyKrby4eHOCT CBMX YYeCHUKa W MNoHeka HedocTaTak 3Hawa,
CTBapHu pasnosun?

NcTpaxmeauko nutawe 1.2: KakBe Bese npousunnase mM3 UCTpaxkuBaka M Kako
ynpaerbaTv npasHMHama ako yrnpasibake pU3MKOM Yy paHoj hasn Huje 4OBOSbHO 036MIbHO?

UcTtpaxmeauko nutawe 1.3: da nu he npegcraesrbeHn mogen 6utn ogrosapajyhe
pellere 1 Aa v MoXe NPeMoCTUTU rope NOMeHyTe HegocTaTke?

Y3umajyhu y 063up gocag nocturHyTe pesyntaTte y NpeamMeTHOj UCTpaXmBaykoj
obnacTtu ca yTBphlEHOM TEOPUjCKOM MO3aaNHOM, @ pagm YCNELLHOr MpoHanaxekwa o4rosopa
Ha CKyn UCTpaXXMBa4vKMX NuUTamwa, AeduHNCaHe Cy XnnoTtese:

Xunotesa 1: lpumeHa cucTtemaTcKor mofena ynpasibakba PU3MKOM 3HAYajHO
cMarbyje Bpoj HemaeHTUMUKOBaHMX pu3nKa y basn uMmnnemMeHTaumje npojexra.

Xunotesa 2: lNpumeHa mopena cuctemaTcKor ynpasibakba pU3MKOM 3HadyajHo he
CMaHUTK OACTYNawa y BPEMEHCKOM pacnopeny.

Xunotesa 3: lMpumeHa cuctemaTckor mofena ynpaBibakba PU3MKOM MOACTUYE
OnaroBpeMeHO yKIibyunBawe CBUX 3aUHTEPECOBAHMX CTpaHa y NpojekxT.

Ha ocHOBY gaTux uctpaxusadkux nutawa uU xunotesa y gucepraumjv je getarbHo
onucaH UCTpaxmBaykn aeo. Victpaxusadku geo paga obyxsaha npernen KoHuenTyanHor
MoAena Koju je npovsallao u3 rnperriega nitepaTtype v pasMartpana y npertxogHa nBa
nornaesrea. HakoH gedurHncarwa mofena uctpaxmsarwba NpUMeHeHe cy nraHmpaHe metoge
nUcTpaxusawa. Y cknagy ca cyrectmjama npeTxoAHUX MWCTpaxuBaya WM HayyHuka, Yy
UCTpaXuBarwe CYy YKIbydyeHe KBanuTaTMBHE W KBaHTUTATUMBHE MeTode MWCTpaxuBama.
KombuHaumjom pasnuumtmx TEXHWKa AOBENM CMO A0 CTBapawa cuHepruje metoga. OBum
npucTynom, Ha Hajborbm Mmoryhu HaumH he ce TecTupatn geuHUcaHe XMnoTese N OTKPUTK
BaXXHW eTarbyu KOju yTUYY Ha LUMpeHe 3Haka U Hanpegak y obrnactu paHor cuctemaTckor
ynpasrbara pusnkoM. lNpencrasrbeHu ycnex, Tj. eoMKacHOCT nocTtojehnx nHpopmMaunoHNX
cucTeMa Koju ce Mory wuHTerpucatm y opabpaHu mopgen je getarbHO enabopupaH.
[edunHucaH je Kputepujym ycnexa cuctemaTtckor npuctyna tpetupamny pusnka (PO - Risk
identification oversight). NpukasaHa je ocHoBHa kapakTepucTtuka (PWO) mopena, kao wm
npeTxogHa UCTpaxusBawa, C MpeAcTaBibeHUM pesyntaTuma, 3akibyyduuma n metogama
UCTpaxuBawa Yy OBOj guceptauuju. PedyntatM ucTpaxuBamwa - npeactaBrba [MaBHU
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KOHLeNT 1 npoueHy mogena. NocebaH Harnacak CTaBrbeH je Ha pa3Boj, ynotpeby n ytuuaj
npuMmeHe moaena Ha noctojehe anaTe 3a ynpasrbawbe pU3nKoM. PaspaheH je cucrtemaTckm
oceTrbuB nNpuctyn mogena. NMocebHo cy npeactaBrbEHN pe3ynTtaTtv UCNUTUBaHA Koju ce
MOry MHTerpucaTtu y Mogersi, C Harnackom Ha XOMOreHocCT.

PWO (Risk identification oversight) Be3e ¢ Beb6 mogenom, npeactasrbeHa je aHanusa
pesyntata UCTpakuBara C HarflackoM Ha TecTupaky Xurnoresa U ofroBopuma Ha rraBHa
ncTpaxmeadka nutawa. lNMopen Tora, NnpeactaBrbeHo je nopeherwe fobujeHnx pesyntata
UcTpaxmBara, nopenewe Teopujcke nos3aguMHe W NpakTUYHUX UMNNUKaumja Koje
npousunase u3 pesynrara ABa MnpojekTHa npuMmepa, Kpo3 kanauyuteT n moryhHoctn PUNO
(Risk identification oversight) mogena. NpeacTaBrbEHO je OCHOBHO TECTMPaHE, OrpaHnyeHa
n popgatHa BpegHoct camor PUO (Risk identification oversight) Be6 mogena. NMpyxeHo je
BULLIE yBMOA Yy CTPYKTypy BeO mogena m moryhe mmnnukaumje. Takohe cy npukasaHe
MOrynHOCTW nojeAuHaYyHuX Be3a y Mogeny Te cy enabopupaHe W OeMOHCTpupaHe
UMNSIMKaunje NCTux.

lMpumeHa pesynTaTta ucTpaxusama Aata je Kpo3 npernes pesyrnrarta ca pokycom Ha
aHanusy M TecTupakwe Kanauuteta camor mopgerna. Takohe cy ynopeheHu pesyntaTtu
ynopefnBawem ABa NpojekTa, Kopuctehn OCHOBHE KpUTEPUjyMe NPOjeKTHOr MeHalIMeHTa.
Y cBpxy auceptaumje, PUO (Risk identification oversight) mogen uaspwasa nopehene
peanHux npojekaTta u oYeKknBaHMX pesynrata ¢ Moryhom no3HaToM aHanu3om oAcTynama.
Oba npojekTta cy aeuHucaHa, npunpeMrbeHa n nssegeHa o4 UCTUX YnaHoBa TMMa Kpo3
MOJesNT Ha HayuH [a ce aHanusa BpwK no 3aBplueTky npojekta. ObjekTnBHa nopehera
puauka cy yseta y 063mp. Pokyc je 6mo camo Ha 3agaumma noBe3aHMM C pu3nLmnMa Koju cy
npenosHaTn y pasu gedmHucamwa npojekta. TakaB MeTo ce KOpUCTU 3a TadHa 1 npeumsHa
nopehena. Hnje y3eT y 063mp HMjegaH pu3unK KOju je Mao KOPEKTUBHE Mepe TOKOM dhase
npumeHe. Pe3ynTtatu n casHawa M3 aHanmse ysumajy ce y ob3up y Byayhem npouecy
nnaHupara npojekaTa Kako 6u ce nsberna gpyra oactynama y nnaHvpamy.

3akrbyyHa pasmaTtpaka W ynyTcTBa 3a farbe MUCTpaxuBare je npeacTaBibeH
KOHa4HW 3aKrby4yak M OWCKycuja o pesyntatuma gobujeHum uctpaxuBarem. OnucaHe cy
npakTM4YHe UMMMMKaumMje U orpaHnyera UCTpaXnsarwa U pesummnpa ce Hay4yHu AOoNPUHOC
avcepTaumje. Ocum Tora, HasHayeHu cy npasuy 3a byayha nctpaxusatsa.

NcTpaxunsare cnpoBeaeHo y ancepTauuju je goseno go cnegehux pesynrara:

OCHOBHM UUIb UCTpaxuBama je Noborblake CUCTEMATCKOr TpeTupakwa pusmka y
paHoj ha3n geduHucarwa npojekaTa, kopuctehu Hajdborbe 4OCTyNHe anaTe, Te 3Hake CBUX
KIbYYHUX yYeCHUKa Unu 3amHTepecoBaHuX cTpaHa. BepoBaTHoha nojaBe puauka y paHoj
dasun gedmHncarwa n npunpemMe npojekta n werosa 03burbHa aHanuaa y oBoj asu aajy
MoryhHOCT ga ce TakBuM MNpuUCTyrnom rnoseha LwwaHca 3a ycrnelwaH 3aBpLUeTak npojekra.
OCHOBHM pasnor OBOrr UCTPaXkMBak-a je BpegHOoBake U ogpehunBare rpaHuua oo Kojux ce
PU3MK MOXe KOHTponucatm u ogpehuBawe HMBOA [0 KOr Cy puauum ogpeheHn Tj.
cneumuyHn 3a ogpeneHy aHanuay y paHoj hasu geduHUcawa 1 npunpemMe npojekra.
KaTteropmsaumja TexuHe pusnka, MoryhHOCT H-eroBor nojaBrbuBawa M ybnaxasawa cy
eBarnyupaHu Ha CBUM kopauuma (stage gates) n nponpaheHu NpoUeHOM pusnka Ha OCHOBY
KpuTepujyma nogaTtaka.

Cuctematcku NpucTyn Moaena Koju Tpetmpa pu3nk Kpo3 cuctemaTtcke Kopake nva 3a
unre noborbliawe npunpeme M umnnemeHtauuwje 6yayhux npojekarta, kako y nornegy
Tpajara, Tako U C UUrbem OTKNawara HenpeasuameBux puanka. CuctemaTcky npoLecHu
moaen omoryhaBsa (stage gates) ctparternjy 3a noctynawe C PU3MKOM CENEeKTUBHOM
enMMMHaLUmMjoM Koja ce 3acHMBaA Ha peneBaHTHUM AOCTYMNHUM KpuTepujymuma (yaumajyhum y
063np HenpeasuheHe pgorahaje), ykbydyjyhu ob6jekTuBHY BepoBaTHOhy Oa ce npojekaT
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3aBpLluM C ycnewHuMm pesyntatnma. OBakaB MPUCTYN U KOHa4YHU pesynTtaTtu nokasyjy aa
MOJen reHepuwle mawe oAcTynawe pusuvka, WTO yHanpehnyje umnnemeHTauujy npojekra.
MeTogonoruja PUO (Risk identification oversight) mogena moxe ga o6jeauHu noborsbLuarka
y aHanuau pusnka OTKpMBaHEM rpellaka U HegocTaTaka Kpo3 LIefoKyrnHYy cUcTemaTcKy
npoueHy pusnka. OuveknBaHO MNoBOsSbLUAKE je CBECT O pPaHOM ynpaBibakwy PU3SNKOM C
Harnackom Ha getasrbHuju NpuUCTyn y paHoj haau npojekta. KopektneHe mepe cy narte Kpos
lean cuctemartcky ngeHtTudukaumjy n kateropmsaumnjy. lNokasaHo je ga je mogen nogataka
WHTerpucaH nytem Be® annukauuje, kopuctehum MOryhHOCT uWHTerpaumje KOHa4yHMX
pesynrtata y MS Excel 1 MS Project, ¢ rmnaBHum uurbem ga ckpatn spemeHcku oksup (POP
- period of performance) n moryhe cny4yajHe TpoLkoBe y AepnHncaHom ByLIETCKOM TPOLLKY.
AduncepTtaumnja npegctaeBrba pas3Boj MoAena CUCTEMAaTCKor ynpaerbaka pPU3NKOM C
pedepeHUama, CUCTEM KBaHTMTATMBHMX anarta konabopauuje u yTuuaj NOMeHyTor
cuUcTemMaTCKOr CMCTEMa Ha peLlaBare HefocTataka u rpellaka y Be3u ca opraHm3auuoHnm
YYMHKOM KOjM je 3aCHOBaH Ha yCneLwHUM Moaennma 3a yrnpasrbawbe pusmkom. [ncepTaumja
jacHo oupTaBa noTpebe MHOYCTpUje 3a CBECHUjUM YyrpaBibakeM U TpeTUpaeM pusnka y
LUTO paHKjoj hasun. JacHO 1 nNpeumsHo aedmHuLLE BE3Y C MHXNHEPCKOM MHOYCTPUjOM Koja
ce 0aBu ynpaBrbakeM PUNYHUM MpPOjekTUMa, Kako 6w noborbwane egekTUBHOCT
TpeTupara puamka y bmno kojoj nHxewepckoj TexHonornju. Cee oBo Mma 3a uurb nosehame
CBECTU O PU3NKY M O CTpaTELLKOj NpeaHOCTU npunpemMe / n3sofhena npojekaTta 1 noctTmsana
UNn ogpxxaBara HMBOA YKIbYYEHOCTN CBUX 3aUHTEPECOBAHMX CTpaHa.

C npakTu4yHOr CTaHOBULITA, OBa AucepTauuja npeanaxe HOBM MoAeNn paHor
cuctematckor ynpasrbana pusnkom. PUO (Risk identification oversight) mogen npaktukyje
MeTo4y NpUKynibaka UCTOpUje nogaTaka Koja CMakyje NoHaBIbake CryvajeBa pusmka u
noborbLwaea ynpasibarbe pPU3NKOM. Y npeactaBbeHOM mogeny aeduHiumja ob6jeKTUBHNX
napameTapa y kombuHaumju ca cybjeKTMBHMM CTaBOBMMA 3aMHTEPECOBAHNX CTpaHa JOHOCK
jow jegHy gopaTtHy BpPeOHOCT KOHayHUM pesynTtaTuma. Ha ocHOBY nNpeTxogHux pesynraTa
UCTpaxkuBawa OuYUrNEedHO je Oa ce Benvke npasHuHe Yybrnaxasajy. Ycnex mogena
ynpaBrbatba PU3NKOM 3aCHOBaH je Ha nokasaTerbuma M3 onepaTtMBHUX NO6OSbLUAHUX
pesyntata M onwTemMm emnupujckn notepheHom pellewy. UcTpaxmBawe npeacTtaBiba
BanuaaH 1 noysgaH Kopak Ka yHanpehewy mepera cuctemMa 3a CMaheHe NnojaBrbnBatsa
pusnka.

Ha kpajy JOKTopCKe ancepTaumje cy aatm u pesyntatu. Y oBom erny paga Ha OCHOBY
pesynrtaTta Nnpe3eHTOBaHO je NpUMeHa pesyrnTtaTta ca acrnekra Teopuje u npakce.

Teopujcka NpuMeHa ce orfiega y ocnakaky Ha OCHOBE CTaBOBa M3HETUX Yy
TeopujckoM geny, Te ce npeanaxe nobosrbLaHn NPUCTyn TpeTupaky pusnka y paHoj asu
WHUUMpawa npojekata. Osum npuctynom he ce noctuhu 6orba peanusauunja wu
nMnnemMeHTaunja npojekata. Pesyntatu uctpaxusara 3a notpede gucepraumje, kao n cam
HauYnH cnpoBohewa WucTpaxuBawa, MNpPOWNPYjy casHawa Yy [OOMEHY UWHXeHepCcKor
TpeTupara pusnka npojekata u gajy moryhHocT ga 6yay penpogykoBaHa v npoLunpeHa.
HobunjeHn pesyntatv numajy 1 npakTUyYHy NPUMEHY Koja Moxe BuTtn kopucHa 3a 6uno koju
BWUA, NPOjekTHOr MeHalMeHTa. Pe3yntatm npukasyjy ga je MoAaen TecTupaH y peasrHum
ycrnoBuma, ga je komnatnbunaH ¢ noctojehu anatnma, Te nokasyjy Hanpegak y TpetTupary
pusnka un ckpahewe Tpajawa npojekata. Ctora ce npenopydyje CTpoxa cucTemartcka
KOHTpONa TpeTupawa pusmnka y dasm mHuuuparwa npojekata. Takohe, npenopydyyje ce
JeTarbHa UCTpaxuBawa yHyTap OBOr MoAerna, dokycupaHa Ha aHanumsy (UHaHCUjCKMX
pesynTaTa npe u nocne crposofexa npojekara.

[MpakTu4HuM pesyntatm MNOCTUTHYTU OBOM Auceptaumjom gornpuHoce 6orbem
pasymeBaky TOra Kako ce Mepu unu npouemwyje eprkacHOCT yrpasrbaka pPU3NKOM rMpe
nokpeTawa (MHULMpara) npojekTa. VcTpaxmBare y OKBUPY AncepTaumje je n3BpLueHo Ha
y30pKy 04 ABa cybjekta. VcTpaxuBare je OCTBapeHO NMpUMEHOM afeKkBaTHMX anata 3a
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npukynrbarwe nogataka. KopvwheH je nHoBatMBaH HauvH NpuKynrbaka nogaraka nytem
WUCTOPUJCKUX nopaTaka, kKao WM yHanpeheHux nocTaBkM anata Koju ce KOopucte npwu
noeHTUUKaUju pusmka y OOMEHY WHXEHepCKor oanyymBawa. Pesyntatm gobujeHn
UCTpaXXMBatbeM Cy jaCHO M MpernegHo npukasaHu, aHanusanpaHu n TymavyeHu npuMeHoMm
peneBaHTHUX W ONpaBAaHMX Hay4yHUX MeToda W anata npukynrbawa, obpage,
npukasMBarwba 1 aHanuMse KBaHTUTAaTUBHUX NogaTtaka. Y paay cy kopuwheHe oarosapajyhe
MaTtemMaTuyKe U KBaHTUTaATMBHE MeTode 3a TecTupawe XunoTtesa, LOK je Onuc ysopaka
npukasaH y3 noMoh nokasaTterba [OEeCKpUNnTUBHE CcTaTUCTuke. 3a JeTtarbHujn m
cBeobyxBaTaH Npukas pesynrtarta U ncxoga npukasaHo je ApBo oanyymsawa Te cam PUNO
(Risk identification oversight) Be6 mogen. N36op HaBegeHMx mMeToda M HavyMHa HMXOBE
npuMeHe je, y NOTNYHOCTW, NpuraroheH kapakTepy npeameTta uUCTpaxuBama Koju je y
ancepTaunjy NocTaBSbEH.

PesynTaTu Koju nponsnase u3 oBe gnceprauuje cy:

v’ aucepTauuja mewa 1 gonywasa noctojehe mogene cuctemaTcke npoueHe ycnexa
ynpaerbarba PU3NKOM - e(PUKACHOCT Y KOHTEKCTY CTPYKTYpupaHor cuctemaTckor
cuctema, n npyxa nHgpopmaumje o ogHocuma nsmelhy 3anHTepecoBaHUX CTpaHa,

v NMOCTUrHYTW pe3ynTaTu gucepTaumje cy y ckrnagy ¢ NPeTXOAHMM UCTpaXxuBarwmMa
W gogartHo ce noTephyjy,

v MpUCTYN NpUKyNrbaky nogaTaka Koju KOpUCTU ABe pasnuuuTe BpCcTe npojekaTa,
3aBpLUEHN N TPEHYTHW, JOBEO je OO0 pa3Boja HOBE Mepe 3a ynpaBrbake PU3MKOM
1 yKa3ao Ha HegocTaTke Moferia Koju Ccy TPEHYTHO NPUCYTHU Y uTepaTtypu,

v’ HOBM paHM CUCTEMATCKM MHCTPYMEHT 3a MeEepewe pusmMka MOXe MocTaTtu
NPakTU4YHO CPEeACcTBO 3a CUCTEME YhpaBrbawa pPU3UKOM KOjU npouemnyjy
nepdopmMaHce npumeHe nHgopmavmja o pusmky, omoryhasajyhu TayHuje mepere
yNnasHuUX U U3nasHux BennymMHa pusmka n cMmamere Moryhux rpeluaka, oogaTtHux
yyera U HaKHaHUX KOPEKTUBHUX NpoLeca,

v ocetrbmeocT PUO (Risk identification oversight) Mogena jacHo nokasyje konuko je
notpebaH cucTeMaTCKM MPUCTYN TE€ EBUOEHTHO MOKa3dyje KOHAa4yHM MCXon
ynpaBrbaka nogaumma ¢ NpeckoYeHnM Kkopaumma,

v/ pesynTtaTu oBe AncepTauunje oTBapajy HOBY OAMMEH3Ujy UCTpaXuBama, 1 npyxajy
A0BOSbHO MHGopmaumja 3a 6byayha npoydaBawa 6aBehu ce cBewwhy o paHOM
AeduHUcary pusnka npojekata, 6p>koM peakumnjom, Te yCrnewHUM 1 eqpuKacHNM
ocTBaperMMa 3agaTux Lurbesa npojekra.

MpeactaBsrbeHn Moaen je nogurao CBeCT O ynpasribaky PU3MKOM Y MpOjekTMMa Ha
cnepehe Ha4vnHe:

a) JonpuHeo je pOda ce pa3Buje CBeCT O [MOCTojawy pusvka Yy asu
aAeduHuLmje/HuLmMjaumnje NpojekTa,

b) nogurao je cBecT 0 pu3KKy y dhasu npunpeme npojekTa,

C) Te MpPYXMo TpajHe BPeOHOCTH:

KOHCTaHTHO 3Hamwe

CTe4yeHo UCKYCTBO

WHoBauwmja

BewTtnHe

o bk wbdp e

OQOroBoOpHOCT, Te CBECT O PU3NYHOM MoHaLLaHY.
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Ha kpajy je ogroBopeHo Ha cBa nNpeaMeTHa UCTpaKuBama (MCTpaxuBayka nutawba n
xunotese):

NcTpaxunBayko nutare 1: [la nun cy TpeHyTHe pasnuke y HeedmMKkacHUM anatuma 3a
yrnpasrbatbe pu3nLmMMma rnaBHu pasnor TpeHyTHe cuTyauumje y HeeurkacHOCTM ynpasibara
pusuumMma npojekra?

NcTpaxumeayko nutarwe 1: YKbyumMBawbeM CBUX 3aUHTEPECOBAHNX CTpaHa, Te paHUM
N CUCTEMATMYHWMUM MNPUCTYNOM YyNpaBibawa pusnuumMa npojekta ce nobosbluiaBa
HeerKacHOCT anaTta 3a ynpasrbakbe pusmumma.

NctpaxuBayko nutawe 1.1: [Mobosrbwawa ce oppaxaBajy Ha paHy CBecCT
ynpasrbawa PU3MKOM ca (POKYCOM Ha AeTarbHWjU CUCTEMATCKM MPUCTYN Yy paHoj hasu
npojekTta, kopuwhewem 6ase nogataka M y4eCHMKa TOKOM Lienor npoueca ynpaerbaka
pusnyuma npojekTa.

NcTpaxmnBayko nutare 1.2: Ca cBUM rope HaBeeHUM, pe3ynuTparno je CTBapHUM n
peanHujum nobosrbluawmma Lenor npoweca.

NcTtpaxmBauko nutawe 1.3: CuctemaTuyHmja naeHtudukaumja u kateropmsauuja
puauka, ykibyumBawe PO mogena, Te noBesmBake ca noctojehmum anatmMma je goserno Ao
ybnaxasara ([10l1) BpemeHa Tpajara npojekta Te CMakeha HenpensuheHnx TpoLlkoBa
npojekra.

Xunotesa 1: lNpumeHa cuctematckor PUO mogena ynpasrbawba puU3nMKoM JOKa3aHo
je Aa ce 3Ha4ajHO cMakbyje HenaeHTUMPUKOBaAHN PUSKK.

Xunotesa 2: lNpumeHa cuctematckor PUO mogena ynpasrbakba puU3nMKomM JOKa3aHo
je Oa ce 3Ha4ajHO CMakbyje oACcTynaHa y BPEMEHCKOM pacnopeay.

Xunotesa 3: YKibyuMBake CBUX 3aUHTEpPECOBaHMX CTpaHa TOKOM ueror npoueca
cucTeMaTcKor ynpaerbaka pmsamkom PUNO mogena 3HadvajHo noborbluasa pesynrare.

Y oBOM fOeny [OKTOpcke AucepTauuje MNPeACTaBIbeHW CY KOHa4yHW pesynTaTtu
AeTarbHor n3BellTaja ca CBMM Yra3HUM U U3NasHUM napaMeHTpuma.

Ha camom kpajy OOKTOpCKe ancepaTtuje HaBeLeHa je nutepartypa Koja je kopuwheHa
TOKOM UCTpaxusawa. Jlutepatypa obyxsata 95 untnpaHa HacnoBa, Te Takohe ykasyje Ha
[obpy CTPYKTypy TOKa ucpaxuBara. A y 3aawem geny paga npeactaBibeHU Cy rnaBHU
npuno3n JOKTOpPCKe aucepTauuje. Y npunosvma cy npukasaHu rpadukoHn n tabene koju
cucTemMaTCKu npaTte CTPYKTypy AncepTaumje.
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1. Introductory considerations

Understanding and managing the risk is essential for any type of the risk
management. The risk is present in every aspect of our lives therefore risk is unavoidable.
All humans’ endeavors involve uncertainty and risk [1]. The risk presents exposure to the
consequences of uncertainty [2]. In general, it includes the possibility of loss or gain, or
variation from a wanted or planned outcome, as a consequence of the uncertainty
associated with following a particular course of action. The risk thus has two elements:

v' the likelihood or probability of something happening,
v" and the consequences or impacts if it does.

Any types of project management involve risk. In the project management or any
other such an organization, it is better to understand the real nature of the risks so that it can
be managed more effectively, furthermore, not only to avoid unforeseen disasters but also
have a possibility to work with constricted margins. Thus, on the end as a result it should
give a less contingency, freeing resources for other undertakings, and being able to seize
opportunities and rejected the owns that are too risky.

Based on that, the project management has evolved over recent years. For many
years, until recently, risk management in overall has been considered as an ‘add-on’ instead
of being integral part to the effective practice of the project management. One of the
disciplines that is tightly connected with risk is the Project Risk Management (PRM). The
risk management refers to a coordinated set of activities and methods that are used to direct
an organization and to control as many risks that can affect its ability to achieve certain
objectives. The risk management intends to manage such a risk by systematically applying
management policies, procedures, applying management components, approaches and
stakeholder resources [3]. Thus, risk management is universal but, in most circumstances,
it is an unstructured activity, based on common sense, relevant knowledge, experience and
instinct. The risk management should be based on the best available knowledge.

In general, Project Risk Management is divided into nine-stages entitled as a Project
Risk Analysis and Management (PRAM) [4]:

define,

focus,

identify,

structure,
ownership,
estimate,
evaluate,

plan and manage.
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From the detailed or quantified approach, risks could be avoided, retained, reduced
and transferred by suitable techniques in carrying risk management practices. During the
last periods, risk management as a discipline has gained attention both from academicians
and practitioners. The Project Management Institute (PMI) included risk management
discipline as one of the knowledge areas in (PM) Project Management science and
described the following six main processes [4]:

v' Risk Management Planning,
v Risk Identification,

v' Qualitative Risk Analysis,

v" Quantitative Risk Analysis,
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v" Risk Response Planning,
v and Risk Monitoring and Controlling.

Many authors emphasized that essential part of risk management is response action
plan assuring the proactive problem solving [5, 6]. The various studies have shown the need
for project risk management and underlining its benefits. Different authors revealed that
guality of cost-estimates, decision making, and scheduling are significantly improved within
risk management models, while more reliable risk allocation is being presented [7, 8, 9].

Although the existing literature covers the importance of risk management models,
there are only few studies on risk management application success when it comes to the
early initiation project phase. Considering previously said, the aim of this study is to identify
the major needs for a systematic risk model approach in the energy projects initiation phase
and its impact on (time constraints) schedule with the emphasis on the model systematic
sensitivities. The results of different authors suggest that in the engineering industry, project
risk management is still ineffective. This is due to the stakeholders’ lack of participation in
the risk management assessment, as well as failure of projects with some specific elements
of the outcome presented through the study of various risk tools and their technological
doubts [3, 12, 13]. The authors Dale, Stephen, Geoffrey and Phil stating that risk should be
considered at the earliest stages of project. Such a planning will avoid correction later on in
the execution phase. Other authors mention that risk management events should be
continued through an entire project duration [12, 14, 15]. One of the author’s general doubts
was inadequate participation of all stakeholders from the initiation stage or project planning
until project finishing [3].

The other reason for the study comes from research gaps where such a risk treatment
in early stage is not taken seriously enough: in the project initiation phase. At the present
time risk analysis and risk treatment on the project level has considerably improved within
the existing risk management tools [6, 37]. Nevertheless, the existing risk management tools
are not perfect, where faults and gaps still exist, therefore improvements in risk management
field is still required. These should include a more detailed or quantified approach, early
reduction of risk and risk avoidance, and prompt systematic action of suitable integrated
techniques to improve risk management practices [7, 8, 9]. Systematic risk identification and
classification: the most common problem of risk management practices in project initiation
stage is the insufficient risk identification practices [10]. Unfortunately, many projects do not
follow a formal risk management approach [11, 17]. Therefore, many organizations find
themselves in the unexpected state of crisis, characterized by an inability to make any
effective decision. Many cases show that crisis risk managements approach is taken to
address the issues but not from the reactive point on the contrary action is taken after risk
become problem as a corrective point. The project managers or project teams in such a case
may rely on the aggressive risk reaction with the little understanding of the impact of their
decision [12]. Regrettably such a case is just waiting to happen and cause the schedule
delays, quality issues and budget overruns [13, 25]. The risks occurrences can happen in
three phases of project existence. Those project phases are initiation phase, definition phase
and implementation phase. It is important to mention that in the first two phases; risk
treatment can be handled as the proactive action versus the third phase where only
corrective actions could be applied. Therefore, conclusions of recognized authors, that risk
should be considered at the earliest phases of project planning. By this approach potential
correction actions in the execution phase can be avoided [7, 8, 9, 11]. Considering the risk
from project perspective, project risk is always in the future. If risk is managed systematically
and methodically in the earliest phase of definition, then project implementation should not
have a significant correction.
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The scientific evidences illustrate that although there are sophisticated, planned and
applied processes of project (RM) Risk Management in engineering project experience
failure is always ascribed to a risk event [7, 27]. Such a risk processes are described through
the:

management planning,
identification,
assessment,

analysis,

response planning.

AN NN

The Risk Management is critical in the definition stage of a project with the reflection
on its scope of work where complexity increase as the project moves towards the
implementation phase, while decline in the final closeout phase [28]. Therefore, it is
recommended to reduce the likelihood of the risk in the initiation phase of the project, to be
capable to respond to risk in timely manner. Not assessing and identifying the risk in the
initiation project phase by using the risk standardized management approach can overlook
both threats and opportunities [12]. Accordingly, more time and resources will be expended
on problems that could have been avoided. This comes from practical knowledge working
on the active projects at the field. When it comes to the practical cases, risk impacts are
handled through contingencies (estimated reserves) or time deviations, constrains that are
not resolute in a systematic and complete risk analysis. Vice versa, in such a case both of
the estimated reserves and time deviations are inadequate to cover the costs of unmanaged
risks that are consuming corrective action in project implementation.

1.1 Problem and subject of the research

Although Risk Management has been considered an important issue in the project
management, risk management in the initiation phase of the project is rarely actively and
explicitly applied in practice. There are few models on the risk management market that
covers methodologies such as qualitative and quantitative. Recognized authors highlight,
that both of the methods probability’s models suffer from two key limits [15].

The one of model limitation comes from the needs of detailed quantitative
requirements. Usually in phase of the project initiation, definition or preparation information’s
availability is not provided on time. The applicability of such models to real project risk
analysis is restricted. Restriction comes either from the not adequate risk workshops, or at
early project stage its difficulty of making accurate risk conclusions or the ability of subject
matter expert’s opinion in correlation to the systematic risk analysis. The second constraint
comes from the undefined and vague risk identification; therefore, at that stage subjective
evaluation is required, which conventional models cannot handle it. So, considering previous
statement, applying the risk models in the early stage of project management is not such an
easy task to achieve. The similar concern has been reflected in a software development
where significant contribution to risk management have been made over the past decade
but on the other hand most of the risk management approaches in software engineering use
simplistic approaches and fail to account subjectivity for the biases common in a risk
perception [16]. In the same vein software limitations are frequently not acknowledged or
addressed by the stakeholder users or by practitioners. Nevertheless, failure to account
limitations in the risk management practice may result in serious bias in final risk
management results. Therefore, in 2004 studies report indicates that 53 percent of the
software project failed in terms of delivering the schedule, within the budget and with the
required function [17]. Another study refers that in 2008 only quarter of software projects
succeeded [18]. In the risk project management real situation are doubts in software
analytical approach of managing risks, where managers referring that above issues are
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managed quite efficiently, but lack of the management of software developments is
recognized even by leading software developers [15, 19].

Founded on all above studies there is an obvious deficiency of the current market
solutions that are friendly use and can offer better-quality results. Evidently there is a need
for early systematic risk managing in the definition project phase. To be proactive in the
engineering industry and to overcome potential risk problems early initiation of risk
identification and treatment is needed [20]. The purpose of the early risk definition phase is
to prepare contingency plan of mitigation and narrow all recognized risks before
implementation stage. Resolving such an issue by software tools, in the initiations project
phase from the qualitative point of view approach will not be different then project planning
is done with maximum available data. Nevertheless, the degree of risk complexity, differs
based on the size looking in terms of schedule, budget and location [15]. In the dissertation
few presented studies in area of risk management outlines the developers’ perspective.
Outlines is integrating attempts of software development sequence with the involvement of
concerned Functional Area Managers (FAMs). Key message from all of presented studies
is successful project managers trying to determine and mitigate all potential risks before they
occur. That should be purpose of risk project management and goal of dissertation [21]. The
outline of risk standard demands process improvements. Based on the recognized authors
risk standards comparison has its limitation. It is obvious that risk standards have a great
deal in common, but it is universal consensus that presented gaps should be covered by
systematic risk management [21]. Few major general gaps and differences between them
are presented:

v general observation that none of the existing risk standards covers all subjective
fields regarding the functional area managers (FAMs) or stakeholders’
involvement, relationship of communication into organization and systematic risk
implementation.

v some of the standards cover only the risk management process. Integration of the
risk management process into organization is not applied.

v' the literature risk definition and distinction where risk is considered to be threat
and opportunity or only a threat.

What follows from all the above said is that there is an extensive agreement regarding
the generic project risk management process. Also, there is wide range of opportunity for a
completely new method that will cover major identified gaps. Considering the current
standards, the research contribution is applied through the continuous involvement of
stakeholders. The efficiency is evident through the entire risk management process. The
established and defined tangible steps resolve any systematic system faults with accuracy
and practicality. The results show a narrow project time reserve approach, condense
schedule deviations with less contingency on project.

1.2 Objective and extent of the research

The probability of risks occurrence and inflexibility of taking risk analyses in the early
definition and preparation stage turn process useful for the successful delivery of any project.
The purpose of the research is presented by the methodology approach in which quantitative
techniqgue, some partial qualitative technique will be used. Additionally, by ways of existing
techniques stakeholders or Functional Area Managers (FAMs) will be actively involved
through entire risk management process [69, 74]. Proactive participation of the stakeholders
through the process, will continuously improve the results based on the given project
objectives. Based on the author Ward Chapman, the efficiency is not only defined by ways
of the existing techniques, it is also dependable on the subject matter efficiency, capability
and experience to undertaking any task in risk management process. The methodology
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approach is based on early systematic risk management phase. The early phase contributes
before any stages of project preparation and implementation. The early systematic risk
model will provide defined steps and stage gates. The risk systematic model will support
doctoral dissertation research from the point of literature, existing tools, and quantitative
approach with the most objective effects on decision-making actions. Based on the
recognized authors part of the quantitative risk management is integration of the risk
recognition and assessment [22].

The Risk Identification Oversight (RIO) model involves planned steps to manage risks
and use the mitigation modifications risks by the stakeholder’s knowledge, their means as
well as model predefined criteria’s [23]. The quantitative methodology approach considering
all quantitative risk aspects incorporated in the risk management, shall improve risk
preparation process through defined steps which will support future implementation of the
project, and expand the risk management system. The systematic risk management model
of the project is a major problem in the industry [24]. It is evident that there is a concern with
the procedure’s usage, their objective with considerable elaboration of what systematic risk
management should be used and how such an approach effects on inducements and
corrective measures. The idea of doctoral dissertation and the model RIO in risk analysis is
a level of ‘more systematic approach’. It will be clarified through the model how the corrective
measures are differing from existing risk systematic models. The corrective measures are
defined and applied to all stage gates. The stage gates in the RIO model are predefined by
criteria of the formulas to make certain option through given checks by exclusion of any
unsystematic selections. The definition is also innovative, as opposed to the consideration
of the existing random choice sets. The RIO model provides conditions where a stakeholder
has an option to disapprove certain step for a firm defined reason. Such an approach gives
risk treatment much more systematically behavior [3, 13, 69, 75, 94].

The systematic choices in the RIO model flow tree presents the stakeholders
involvement and risk predictability. The model consists of external and internal factors with
the focus on all risk elements. The risk elements categorization and mitigation are included
in all stage gates. The weighted probability is established by the tree criteria. The main aim
of the RIO model is to appraise and institute to which level risks are controllable and the
degree of specific or certain risk analysis is needed in early initiation project phase [9, 12,
25, 76, 94]. The dissertation is concentrated on schedule deviation improvement by the
systematically presented model approach with the guidance for future project preparation
and implementation. The main motivation for the dissertation comes from the literature
research where risk treatment in the early preparation stage is not systematically considered
[7,9, 76, 77]. Dissertation addresses the gaps in risk management in field of energy industry.
The selected projects are using a knowledge-based approach, and process of chosen
systematic methodology consist of five section [37]:

v systematic process, including flow tree,

v’ risk data register,

v predefined flow tree plan,

v’ risk history data with the supported documents,
v database with appropriate criteria.

The expected outcomes of stage-gate strategy are to eliminate gaps, uncertainties of
unwanted risks, mitigation response and future lessons learned evaluation. The challenge
is forming function area managers (FAMs) responsibilities, evaluation criteria, and the
possibility of integrating it into the risk management model. The one of the intentions comes
from practice on the field through the years of the experience being on various projects. In
practice, majority of the risk occasion are handled through the sets of contingencies or
reserves, time deviations that could not be seen in risk analysis. In many cases such a result
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is not sufficient to cover all corrective consequences on project objective. Therefore, these
cases usually end with costs overruns and being late [32].

The expected model outcome of the risks stage gates after applying the risk response
strategy with the level of risk evaluation criteria involving all functional disciplines in the
matrix tree should result with the maximum elimination of any faults towards the matrix model
success per the given stage gate process probability. The risk response strategy and
percentage of the early identification or elimination associated with the risk behaviors
response strategy is key success of the risk process matrix steps criteria model. This
involves definition and preparation of all uncertainties for the project duration, impact on work
breakdown activities and risks response mitigation activities associated with the stage gates
activities [37]. Therefore, the RIO systematic process flow tree criteria include [18, 26]:

v risk measures,

v" risk elimination and reduction effects,

v interfaces between the stage gates with emphasis on risks,
v' decision and risk mitigation efforts.

The systematic criteria for forming the process in the RIO model enables phase
strategies per the presented stage gates, in a way of or by selective elimination risk
management. The selective elimination is based on relevant data sources and available
mitigation criteria, including the objective probability of projected project results. The
anticipated successful project results are specified through gates of systematic approach by
developing all identified risks into model criteria. The methodology and the final results show
that selected systematic process model generates not as much of gaps, shows different
levels of sensitivity resilient results with the improved project implementation [20, 78].
Additional outlooks of the application and proposed approach allows stakeholders business
users to influence on project risk management functionality. Influence is based on
stakeholders’ best practices by raise awareness of the risk existence [37].

1.3 Research question and hypothesis
Based on the research objectives, the main research question is formulated:

Research question 1: Are the current gaps in ineffective risk tools are the main
reason of the current situation in project risk management inefficiency?

Within the aforementioned research question, two additional research questions were
formulated:

Research question 1.1: Are the previously proposed gquestion just a base of the
project risk management issue or the lack of participation in early risk management
assessment, systematic monitoring in early initiation project phase, noninvolvement of all
participants and sometimes lack of knowledge are the cynics as well?

Research question 1.2: What kind of relationships comes from the research and how
to manage the gaps were such a risk treatment in the early stage is not taken serious
enough?

Research question 1.3: Whether the presented model will be a suitable solution, and
can it bridge the above-mentioned gaps?

From the subject of the research, taking into account the results achieved so far in
the subject research field with the established theoretical background, and in order to
successfully find answers to the set of research questions, a hypothesis has been defined:
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Hypothesis X1: The application of a systematic model for risk management
significantly reduces the number of unidentified risks in the project implementation phase.

Hypothesis X2: The application of a systematic risk management model will
significantly reduce deviations in the schedule.

Hypothesis X3: Applying a systematic model for risk management encourages the
timely involvement of stakeholders in the project.

1.4 Research results

Within the research, a detailed analysis and review of existing literature has been
completed. The previous research results in the field of risk management system and
possible existing tools of the risk treatment was incorporated. The link was established
between the qualitative risk management and quantitative risk management systems with
the general observation of the results, which showed that both of the systems have
necessary elements for improvement. After a certain literature connection was recognized
between the two systems, an analysis of the success of the information systems was carried
out and the key outcomes were identified.

In the first phase of the research, a theoretical theorem was developed to prove the
need for a better risk treatment in the missing initiation phase. In order to develop the
measuring methodology, a detailed analysis of the existing literature and previous research
results in the field of risk management systems and existing tools of the risk treatment was
piloted. After analysis, it has been found that majority of the scientific write ups explicitly
underline the need for the systematic risk management solution. The result of the analysis
was used to develop a theoretical theorem that shows inconsistency of current tools for the
risk treatments.

This gave the answer to the research question 1.1 (Are the previously proposed
guestion just a base of the project risk management issue or the lack of participation in early
risk management assessment, systematic monitoring in early initiation project phase,
noninvolvement of all participants and sometimes lack of knowledge are the cynics as well?)

In the second phase of the research, a theoretical theorem was developed to prove
presence of some gaps in the existing models and the determination how to be treated.
There has been a doubt that risk treatment is not taking seriously enough, not early enough
and not in such a systematic way. Therefore, it has been concluded that there is a gap
existence in risk treatment and therefore it has to be managed.

This gave the answer to the research question 1.2: What kind of the relationships
comes from the research and how to manage the gaps were such a risk treatment in the
early stage is not taken serious enough?

In the third phase of the research, systematic risk model was developed using the
method of risk register, work break down structure a use of the stakeholder’s relationships,
and basic elements of the success model structure based on the standard risk treatment
collaboration. The main connection gaps have been established through:

v the systematic quality of the model and usage of the system,

v' technical quality of the systematic system and stakeholder’s satisfaction,

v the ability of the early risk assessment and the systematic approach based on
three controls: given criteria, stakeholder’s interaction and involvement and the
structural phases of the document,

v Usage of the tool with the web performance,
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Model ability to connect WBS, RWBS, early schedule and the main critical risks,

Easy applicable integration in any project management tool,

Building the history data base reachable from any share point,

Bridging the gaps of the current not so sophisticated tool options,

Integration of the missing elements such as:

a. Early risk assessment in the initiation phase,

b. Involvement of the stakeholders through all phases of the risk assessment,

c. Toolthatit’s simply integrated in the schedule and possibility of the history data
usage.

AN NN

Founded on above it's a confirmed hypothesis 1, 2, 3 and auxiliary hypotheses 1.1,
1.2 and 1.3. Based on the answers to the research questions 1.1, 1.2 and 1.3 it has been
deeply analyzed the need and improvement of the research results. It has been considered
the best indicators of success, the effectiveness and the system implementation possibilities.

Based on that it has been implemented:

early risk identification dimension,

systematic system quality,

systematic system uses and the quality control model,

end user detailed involvement from the start,

model web performance and the benefits of the presented model.

AN NANEN

The new model confirms:

v association between the missing elements of the quantitative and qualitative
modeling system with two steps bridging the gaps, early systematic assessment
and systematic model tool quality control performance.

1.5 Structure of dissertation

The dissertation is organized through ten chapters in a way that methodically follows
the research phases and gives the reader a chronological trace. The first part presents
general considerations and general concepts of the dissertation. The second part presents
the theoretical basics and a literature review of the risk identification and the correlation to
the project risk management, structured in three parts: the risk identification and correlation
to the project risk management, the existing qualitative and quantitative deficiency of early
risk assessment system necessary for the implementation and realization of the project risk
management and conceptual systematic model with the emphasis on the hypothesis. The
third part presents the risk methodology of research and data collection. The fourth part
shows the results of the presented model and the possibility of useful results collaboration
within the existing risk assessment tools. The fifth part presents the RIO model web
possibilities and connections. The sixth part presents discussion and analysis of results as
well a practical model implication. The seventh section presents conclusions, observations
and a guideline for future research. At the very end of the dissertation, the use of literature
is in section eight. The enclosure contributions with other relevant details significant for
research is in section nine and on the end of the doctoral dissertation which is section ten
are included the basic report results.

Chapter 1 presents an overview of the key research and objective glitches in a risk
management society, based on the current technologies and the basic challenges of new
tools as well. Overview of the methodology description, research and data collection.
Qualitative and quantitative deficiency of early risk assessment system resource and their
collaboration. The software ineffectiveness to provide the final risk system results and model
possibility of non-involvement of stakeholders. In this section it has been presented: the
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basic idea and the subject of research problem, the aim of the research, the scope of the
research and existing limitations, the hypotheses, questions and the phases of research.

Chapter 2 shows a theoretical background with the collaboration of risk management
and correlation to the project management. The collaboration is within information risk
treatment systems; existing collaboration tools, existing collaborative models, and other
terms that describe the topic of this dissertation. All of the mentioned in greater detail are
shown after a detailed study of relevant literature and previously published works by
researchers and scientists dealing with this area. The process of the conceptual model and
hypothesis using the real examples.

Chapter 3 provides an overview of the conceptual model that arose from a review of
literature and considerations in the preceding two chapter. Present the success or
effectiveness of information systems that can be applied to the selected model approach.
The definition of the model system success has been defined. The basic of model
characteristic, as well as previous research is presented, with the presenting results,
conclusions and research methods for this dissertation.

Chapter 4 presents the concept and assessment of the model. The particular
emphasis has been put on the development, usage, and impact of applying the model to
the existing risk management tools. Systematic and sensitivity approach has been
elaborated. It has been specifically presented the collaborative testing system results with
the emphasis on the homogeneity.

Chapter 5 presents the synopsis of RIO model capacity and possibilities. It presents
basic testing, restriction and added value of the RIO web model itself. Provides the more
insight of the model web structure and implications. Also discuss the model individual
connections and model pattern demonstration.

Chapter 6 provides an overview of the given results analyzing and testing the capacity
of the model itself. Also discuss the results and comparison of the two examples as a key
structure of any project in the project management.

Chapter 7 presents final conclusions and discussion of the results obtained by
research. Practical implications and limitations of research are described and summarizes
the scientific contribution of the dissertation. In addition, the directions for future researches
are indicated.

Chapter 8 show the scientific literature that has been used during the research, also
indicates the good structure of the due diligence path towards the findings.

Chapter 9 presents the doctoral dissertation main enclosure. Enclosures shows the
charts and tables that are systematically follow the structure of dissertation.

Chapter 10 presents the final detailed report results of the doctoral dissertation.
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Il. Theoretical backgrounds

This section describes the theoretical bases and a literature review necessary for the
performance and realization of this dissertation, organized around four chapters. At the very
beginning (Chapter 2) a system risk identification built in the project management is based
on the principles of the theoretical risk identification characteristic, then further in the
dissertation a risk information system is built from the aspect of managing and analyzing
the success of models and methodologies (Chapter 3). The fourth chapter (Chapter 4) of
the literature review details of the software learning, developed on the basis of the risk
modeling system, organized as a form of identification, definition and interactive risk
treatment. At the end of this chapter, an overview of the previous research focused on risk
models and the hypothesis is given (Chapter 5).

In order to review past results and theoretical backgrounds, Mendeley? portal with
related services has access to the electronic journals of the following publishers:
“‘International Journal of e-Education” "Science direct”, "Emerald insight", "Elsevier",
"IJEST", "International Journal of Project Management”, "JISE", "IJPM". Key words such as
‘Risk”, “Risk management”’, “Risk modeling”, “Project risk management”, "Mitigation
model”, "Qualitative risk management”, "Quantitative risk management”, "Risk systematic
identification", “Risk analysis”, “Integrated risk management”, “Risk knowledge”, “Enterprise
Risk Management Models, "Risk mapping tools”, “Risk evaluation” , “Early Systematic Risk
Evaluation”, were used to search for the theoretical assumptions of the results of previous

research.

Mendeley? — research manager and academic social network
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2. The risk identification with emphasis on project risk
management

This section presents a risk overall definition and the basic principles based on the
project management system. Concept is based on the:

risk,

risk identification (external and internal events),

risk assessment,

risk evaluation,

risk treatment,

risk tools,

risk models,

risk impact on the overall project risk management process,
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and other terms that describe the topic of this dissertation in greater detail is presented after
a detailed study of relevant literature and previously published papers by researchers and
scientists dealing with this area.

Based on the recognized authors, Chapman and Ward conclusion, came that risk
identification is both important and difficult. The goal of risk identification is to identify a risk
before it's become a problem, for that reason originates the motive of why the early stage is
necessity [27]. The risk identification and quantification are a basic stage and learning curve
in the project management. The risk identification and quantification are essential to
understand what could go wrong in the all project development phases (initiation, definition,
preparation and implementation) at any given point of time [28]. The risk identification and
guantification in general relies on the three main factors [29]:

v' the risk breakdown structure with several levels in hierarchical order (RBS) of
project,

v’ the corporate history,

v the opinion of the subject matter experts improved with the identification.

However, study suggests that the most valuable asset for the possible risk’s
identification is the utilization of the corporate risk history data. To achieve more efficient
results in risk identification, corporate risk history data uses its ability to combine the links
between the risks and technical elements, based on earlier experience with the references
of the reusing the knowledge acquired from same type of risks in similar projects. Thus,
comprehensive risk identification provides an important first step in the project risk
management, but unfortunately, identifying and understanding the risks and its effect on
project is not always a straightforward task. Since we are dealing only with the project
initiation phase, those risks can affect a project in different way including different phases of
the project life cycle. Therefore, this process and its tool is very important to be done correctly
and must include a broad view of the project stakeholders to understand the risks and to
apply all possible mitigation through various project life cycle [30]. On the other hand, the
next logical sequence is the sources of risk and potential consequences. This can be
accomplished by the check lists, risk work breakdown structure or other tools, but before risk
can act in behalf of the risk mitigation the experts in their own domain have to intuitively
recognize a risk situation. Such a risk identification tool that will be later presented in this
section, have in nature the focus for a collaborative approach so that all aspects of the
project risk identification are examined for each risk situations.
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Currently the main focus of needs and contributions are in area of project risk
management, with emphasis on systematic early risk identification or awareness [31]. From
the point of contributions view there are constructive path forwards in field of project risk
management. Such a contributions reflects in substantial operation flexibility and cost
deviations. The practice of the earlier risk identification contributes in a way of competencies
and basis of company’s setup, which is a strategy developments, competitive acuity and firm
approach in the execution phase. The risk management must be collectively address from
the initial definition of projects, and constantly updated and used through the project lifetime
[38].

In general, project risk management is the one part of the comprehensive process of
the project management with the task to identify, analyze and to respond to any risk that is
related to the project during the life cycle duration and to keep or help project to stay on track
in the defined boundaries. Since the project risk management is not only the responding
tool, but on contrary it has to be considered as a planning process to figure out the risk
upfront that might happen in project and then use the possibility of responding. There is a
numerous classification of the risk identification in the literature but the general one is
presented as a brainstorming, check lists, organizational charts and mapping. The risk
identification steps that will be used in the dissertation are based on the selected authors
[25]:
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Chart Il-1. Steps in risk identification and risk management [25].

Therefore, the overview of the risk management and the correlation with the risk
identification its key requirements. For the upright risk management effectiveness, a risk
identification is needed. First it is a need for clear understanding of what is meant by the
term ’risk’ and the second is to be able to distinguish risks from non-risks. In particular it has
to be segregate from their causes and effects. Amongst other thing stated the focus has to
be on risk that can be identified, since not all risk can be identified or quantifiable from the
beginning [25].
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2.1 The main theoretical characteristic of the risks

The risks can occur at any stage of the project and as an outcome, risk identification
and analysis is important in project management for successfully finish of any project. There
are several definitions of the risk, exist in common use from the Project Management
Institute (PMI), Project Risk Management (PRM), International Organization for
Standardization (ISO 31000) and etc. But for the purpose of the dissertation we will use the
definition based on the Project Risk Management (PRM) [4].

The risk is an exposure to the concerns of unpredictability [2, 32]. In a project context,
it is the chance of something happening with an impact upon given objectives either positive
or negative [2]. Thus, risk includes the possibility of loss or gain, or variation from a desired
or planned outcome, as a consequence of the uncertainty associated with following a
particular course of action. Also, risk might be positive or negative. The risks with the
negative impact on project goals are classified as an uncertainty, where risks with the
positive impact on project objectives are considered as opportunities. The positive or
negative risks can likely occur in the short term, in an imminent stage of the project works,
or risks may be unlikely occur until a later stage in the project. All these possibilities give
alert and need that risk has to be taken very seriously. Since dissertation will focus on the
early identification of the risk and their treatment, such an approach will give enough
information for the future project implementation when such a risk occurs in the imminent or
later stage of the project. Nevertheless, action to manage the risk in the immediate future
can take a more passive or corrective form [33].

Therefore, the main aim of the dissertation is to focus on risks in the early stage of
the project initiation. The risk can occur in the initiation phase, preparation phase and
execution phase. Considering authors: Dale, Stephen, Geoffrey and Phil risk must be
considered at the earliest stages of project. That includes early planning with the final goal
of not having many corrections in the execution phase. The authors also stating that risk
management treatment is constant throughout the project Period of Performance (POP) [32,
94]. The project risk is considered to be always in the future. Based on the authors if the risk
is managed systematically in the early phase, then the risk management will not need
significant corrections in the implementation phase. The corrections are related to not having
significant deviation and corrections later on.

In general project risks are usually classified as known and unknown. Based on the
recognized authors much more detailed breakdown is provided [27, 34]:

v' Known, this is actually the easiest risk to cope with its controllability,

v' Unknown, uncertainties caused by ambiguity or a lack of information. In the

context of risk management this includes any risk that is not identified and

managed,

Know-knowns, are things we know that we know. Our general knowledge,

Know-unknowns, more troublesome are things we know from phenomena which

are recognized, but poorly understood that we don’t know,

v" Unknown-known, even more troublesome are things we do not know, or we don't
know their potential risks,

v' Unknown-Unknowns, those are usually unexpected or unforeseeable conditions.
Kind of risk that pose a potentially greater risk simply because it cannot be
anticipated based on past experience or investigation. It is considered as a worst
kind of risks; we don’t even know that we don’t know. We are aware of the
existence and the unexpected impacts that such a risk could have. These are the
kind of risk that on one side may look a risk as known unknown, but the other side
maybe completely unaware of it, an unknown-unknown.

AN
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The risk exposure may arise from the possibility of economic, financial or social loss
or gain, physical damage or injury or delay. When we are looking of the risk exposure based
on the project management then risk arise from the different disciplines such as: business
development, operational, information technology (IT), financial, procurement, technical,
planning, market, legal, external/internal, quality, safety, cost and time [35, 94]. There is a
possibility that project events will not occur as planned. The unplanned events could be that
risks will occur with negative impact on the project and could have all above defined risks.
The risk has two components, the uncertainty of an event, which is measured by its
probability, and its potential impact on the project. The magnitude of uncertainty that an
organization can accept is measured by its risk appetite. The magnitude of impact the
organization can accept is measured by its risk tolerance. Therefore, the combination or the
uncertainty and the probability give you the magnitude of the called contingency to handle
those risks [37].

The key message of the given formula is importance of risks typically rests on other
factors besides probability and impact, and different considerations can apply in different
phases of the risk management process, where later on, in the dissertation it will be
elaborated more into details of the risk element and behaviors in the different risk treatment
scenarios [33].

2.2 Key reasons for risk treatment based on the theoretical approach

In a theory risk may be addressed through the couple of disciplines, non-technical,
technical, economical, safety, financial, operational, etc... [79]. Simply, few of the theory
definition that are used widely across the disciplines, risks are [25]:

An unwanted event which may or may not occur.

The cause of an unwanted event which may or may not occur.

The probability of an unwanted event which may or may not occur.

The statistical expectation value of an unwanted event which may or may not
occur.

The fact that a decision is made under conditions of known
probabilities (“decision under risk” as opposed to “decision under uncertainty”).
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Those main risks which impact the projects significantly should be viewed as critical
with the most influence on the project objectives. It is consequently important to identify risks
as early as possible, in order to mitigate a risk’s probability and/or impact or to take
advantage of any potential opportunities. Simply looking through the performance, scope
and quality risk can be considered as the possibility of an unintended future events with
potential undesirable consequences. Therefore, for this reason, theory says that project risks
are difficult to manage, because they relate to events that may or may not occur. In the
perspective of project risk management, risk has several dimensions [25, 90, 95]:

scope related risk,

cost related risk

schedule risk,

risks to the environment, safety, or health.

ANANENRN

Within the said above, the risk is field that has to be effectively managed. When there
is a risk, there must be something that is unknown or has an unknown outcome. For that
reason, knowledge about risk is knowledge about deficiency of knowledge. To be able to
reach the level of the effectiveness and efficiency project-specific risk management
strategies requires the use of risk assessment. Such a risk assessment has a decision
technique that systematically incorporates consideration of adverse events, event
probabilities, event consequences, and vulnerabilities. From the theoretical aspect risk
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categorization can take different forms and may vary between the contexts. In a broad
segregation risk can be divided into operational and financial risks. Since risk is related to
some probability of its occurring and the impact, risk response can be divided into basic
three elements of probability ROYER 2000, [36]:

v" High
v" Medium
v Low

For the purposes of the systematic and detailed approach in the dissertation it will be
used definition of more detailed elements [79]:

High-High

High
High-Medium
Medium-Medium
Medium
Medium-Low
Low

Low-Low

ASANANENENENENAN

Therefore, from the main root cause three possible responses to a risk occur, but in
the vein of the probability of its occurring, it has been used some of the more detailed concept
of the break down for the purpose of planning risk management on a project. Highly rated
risk will receive more attention from the risk managers then lowly rated risk. From the point
of the risk managers how to response on the important or none important risks; to explore
the particular risk in more or less details, developing the responses to the particular risk and
determine how much resources are worth investing to those particular responses.

2.3 Risks, information system and communication

The modern project management largely relies on information systems as an
essential resource for supporting project risk management methodology resources and their
development. The risk information system is a system using formal procedures and steps.
The risk information system provides management at all levels, helps with appropriate
information obtained from basis data with incorporated internal and external sources. The
information system enables timely and effectively decision-making process related to
planning, management and control of activities [30, 37]. The fundamental precept of the risk
information system is to support the project risk management in any organization, but in
general in all industry organizations, where project have been exposed to some king of the
uncertainties. Some of those impacts do have negative effect on the project management
system. Managing those uncertainties is not an easy-going task. Sometimes the limited
information system or limited recourse of the information can cause the damage to projects
and make the mitigation or even any kind of the analysis impossible. Therefore, at the market
there are many methods and ways of the supported tools for managing the organizational
risks.

We will have to mention just few of them that have similar method strategies:

Project Uncertainty Management (PUMA) [70],

Risk Analysis and Management for Projects (RAMP) [83],
Two-Pillar Risk Management (TPRM) [79],

Active Threat and Opportunity Management (ATOM) process [80],
Shape, Harness and Manage Project Uncertainty (SHAMPU) [81],
Project Risk Analysis and Management (PRAM) [82],

A SENE NN NN
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v Information Risk Assessment Methodology 2 (IRAM2)

The organizational awareness is one of the crucial steps for any project risk
management system. The organizations have to be aware and be involved from the
beginning and upfront promptly informed about potential treats. Many of the project risk
management systems has been unsuccessful do to the not prompt information system in
place or not involving the stakeholders on time. There are few gaps in the information
technology of the project risk management level. Some of the organization do not take
seriously enough the risk management even if the tools do exist in the organization [37, 40].
The majority of the information system do not involve entire functional area managers or the
stakeholders from the beginning, on contrary the systems are not set up to be directly in
contact with the key members.

Recently organizations becoming aware of the risk information system aspects and
importance of constantly collection of the risk information within the groups internally or the
externally. The significant amount of effort is needed for the maintenance of a risk
information system. The enterprise risk management processes allow firms to use this risk
information to identify possible risks resulting from an organization’s decisions, and to
address proactively such a risk. Also, the systematic risk management information system
involves effective processes, an appropriate infrastructure, accurate information, and timely
prepare reports for the management to make knowledgeable decisions. On the other hand,
developments in information and communication technology have allowed many
organizations to implement systems that can be directly accessed [38]. In a number of
instances such an approach allows organization to gain a competitive advantage over other
business rivals. It also gives possibility of the creating the history data base for the purposes
of the new risk treatments or the lessons learned. The collected information’s contribute to
a knowledge base which is the assembly of all legitimate evidences and views that the
relevant group of stakeholders take as given. Such a data can benefit in further research
and analysis in this field.

2.4 Risks management system modeling

The risk management is one of the vital management tools in the project management
system. The risk management is all about predicting the unpredictable. Term of the risk
management in the literature has few different definitions based on the recognized authors
or recognized institutes. For the purposes of the dissertation it will be used: “Risk
management is systematic process of set of the methods and activities designed to reduce
the unpredictable” (PMBOK) [4]. Therefore, it is very important to choose the applicable
method and develop the strategies of the risk management, based on the selected strategies
risk management with essentially influence to successful project performance. Over the last
few decades several contributions or developments have built project risk management
processes.

Therefore, risk management system or the methods have very similar processes.
Their aim is to understand the characteristics and objectives of the project, project issue and
planning based on the scope, and purpose. The intermediate steps aiming to identify risks
together with their causes, effects, and how risk relates to each other, assess their
probabilities of occurrence and impacts. Also, they intend to priorities risk, prepare the risk
response strategies, and establish contingency plans [39]. In overall on the end or at the
final stage, risk management systems are dedicated to carrying out the recognized
responses to risks by monitoring and refining them, identifying, evaluating, and treating new
emerging risks. As one big part of the post evaluation in risk management systems is having
usage to communicate results of the risk management process and managing and recording
the new knowledge, experience, and on the end, conclude with the lessons learned after
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any project implementation. In the same vein, risk-management system is designed to
improve the company’s ability to manage or contain the risk events should they occur. The
risk management is added value to the companies in the way from not undertaking risky
ventures; but to the contrary, it would enable companies to go into projects with the higher-
risk and higher-reward ventures [40]. Based on the Project Management Institute (PMI 2008)
the risk management has six steps: management planning, risk identification, qualitative risk
analysis, quantitative risk analysis, risk response planning, risk monitoring and control [4].
By contrast, the International Standards Organization (AS/NZS ISO 31000:2009) only
reference the five steps for the risk management as a: establish the context, identify the
risks, analyses the risks, evaluate the risks and treat the risks.

Since the project risk management is topic of the major project management process,
it has been actively addressed in majority of the professional project management
associations. Jus few of them will be mentioned [32]:

v Project Management Institute (Pl\/”), USA (2003) - Project Management Body of Knowledge,
Chapter 11 on risk management;

Association for Project Management, UK (1997) - PRAM Guide;
IEC 62198 (2001), Project Risk Management - application Guidelines;

International Organization for Standardization -iso 31000, ISO/IEC 31010:2009 — Risk
Management — Risk Assessment Techniques

ANANRN

Basic breakdown or the so-called structure of the risk management is given per the
PMBOK [4]:

Risk management planning
Risk identification
Qualitative risk analysis
Quantitative risk analysis
Risk response planning
Risk monitoring and control

ok wNRE

Since the risk management approach will be focused on the quantitative risk
management process it will be used further detailed elaborations of the breakdown meaning
[41]:

1. The risk identification is the first stage of the risk management process. It is
identification of risk-related variables that may appear in projects. Such a risk
identification path structure comprises of vulnerability, different risk source, risk
event and risk consequence chains as well as weakness source of those
attributes.

2. The risk assessment and analysis is the second stage where magnitudes of
vulnerability sources are assigned by the decision makers in this case
stakeholders or the called functional area managers (FAM’s). At this stage,
stakeholders will assess the magnitude of each vulnerability source shown on the
risk map structure.

3. The risk evaluation and response is the next stage of the risk management
process where the all findings of the risk assessment process are evaluated. The
presented map tool allows the evaluation of risk assessment results in few groups;
risk rating results, risk elaboration, risk probability results and the initial cost
overrun results.

4. The risk mitigation development of risk reduction and reaction to the threats or so-
called risk response. During the risk management some of the mitigation action
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are defined to eliminate the critical vulnerabilities. Sensitivity of the mitigation and
analysis is used to find out the most critical elements of the contributors to the
project objective deviations.

. The implementation of risk management plan as a risk monitoring and control is
mainly about capturing risk events that actually can occur in project by conducting
different levels of the audits and the status meetings. Risk monitoring is critical toll
for the future formation of the lessons learned database.

. The communication is part of the different report approaches where transparent
and timely reports are shared between the parties involved in the risk
management with the purpose of the possible decision implications based on the
given information. Communication can be conducted through the many ways that
are part of the presented model, sharing, email, web based, conference or the live
interaction.

. The review and correction of risk assessment is the final phase of the process
model. All recorded risk reviews and documentation of the post project appraisal
stage are actualized based on risk ratings, time and cost overrun percentage. The
final risk events and results are captured and stored in the main database. The
acknowledged and documented risk event histories can be shared and transferred
within the organization by using an automatic report generation system per the
presented model.

Risk management
planning
Risk identification

|

Risk evaluation l

Risk monitoringand
control

Communication

Project risk register
Main data base risk register

Chart Il-1. Risk management process [42, 94].

The review of the articles based on S.M. Renuka, concluded that earlier risk
identification in the project and assess in the pre project phases will lead to the better
estimation of the cost and time overruns [31]. Until 2000 there has been only few attempts
of the early identification and assessment of the risk factors in the industry project. As a final
result there was a lack of the systematic approaches to identify and manage the risks in
construction projects [43]. After the 2000 there was a sharp increase in the number of the
risk management approaches. More sophisticated models have been developed by the
various researches. The sophisticated techniques brought the use of the workshops, with
the integrated approach which includes brain storming, checklist, probability impact
matrices, subjective judgment and risk registers. The reports showed that has been positive
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move forward. It has been concluded that there is an urge for the knowledge map which
depicts the sources of the critical risk factors and its impact on the project objective. The
knowledge map had to represent the predictive factors to be forecasted during the earlier
stage of the project. From the review of the literature a number of systematic models have
been proposed for use in the risk evaluation phase of the risk management process. The
author Dey has suggested the new quantitative approach through the analytical hierarchy
process and decision tree analysis, but the argued the probability existing models such as
Project Evaluation and Review Technique (PERT), Probability and Impact (P&l), Monte
Carlo simulation (MCS), Analytical Hierarchy Process (AHP), Likelihood occurrence of risk
(LR), and Fuzzy Logic (FZ) [15, 26].

The above proposed models carried out some of the knowledge map techniques and
have showed good results in assessing the project risk based on projects objective. Among
all of them, Analytical Hierarchy Process (AHP) model was most effective [42, 50]. Reason
was since model used the systematic approach to structuring risk assessment problems by
providing hierarchical approach. While assessing the project risk at the initial stage of the
project, practitioners may not have sufficient data at that time. So, it is essential to develop
a simple regression model for each project specific task. Moreover, simplicity is a key factor
for encouraging professionals to use risk assessment tools in practice. It is unfortunate that
there is a wide gap between the theory and the practice, as a result at the present time
conclusion is: there is a need for the better systematic risk management approach. This
dissertation will present the systematic risk management model that will include majority of
the missing theory gaps and to be applied into practical model. One of the needs comes
from the many scientific proofs, where even well developed, designed and implemented
processes of the Project Risk Management (PRM) such as risk management planning, risk
identification, risk assessment, risk analysis and risk response planning, in the construction
industry experience failures, and such a failures are in majority of time credited to the risk
events [84]. As a reference the risk management is crucial in the planning stage of any
project, by its scope and depth increase, as on the contrary when project moves towards the
execution phase, while rapidly decrease in the conclusion phase [27, 39].

3. Risk assessment methodology successes

The risk assessment and management were established as a scientific field some 30-
40 years ago [44]. The principles and methodologies were developed on basis how to
conceptualize, assess and manage risk. At the present time, existing principles and methods
still represents to a large extent the foundation of this scientific field. In the past 30-40 years
many improvements have been made, reflecting both the theoretical platform and practical
models. The risk assessment methodology success is based on the trends in perspectives
and approaches but also reflects on further development of the risk project management
field. There is a large extent of the ideas and principles still in practice and they are the basic
for the risk assessment and usage. Society for Risk Analysis (www.sra.org) is one of the
sites that covers different disciplines of the risk assessment methods.

One of the crucial messages in any project risk management is that methodology has
to be established primarily and then everything else afterwards. The main aim of such a
message is that user should be aware of the chosen tool ability before it is used. The reason
of such an approach could be that tool can have the methodology that is completely
inappropriate for the selected organization. For that reason, it should be chosen the risk
assessment tool that fits methodology.

In overall speaking project risk management is very challenging process. The risk
management process requires dedicated and qualified resources and appropriate tools. In
the past few decades project risk management techniques improved the project
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management performance. Each and every day there are examples showing that risk
management is needed in the project management. It is hard to even consider that at present
time risk tools or the risk assessment tools are not part of the project management at any
stage. Some of the articles referring that in the engineering industry majority of project risk
management tools are still very ineffective and that the main cause of such a, situation is
the lack of the usage of the tools, function area managers participation and not correctly
chosen methodology [45].

When we are looking from the standpoint of the methodology assessment there are
some basic suggestions which should be used to maximize the effectiveness of the risk
management process. Some of those perspectives are related to the early phases, some to
preparation [46]:

Try to keep it simple as possible,

Identification of risks has to be aligned with the project process objectives,

Start risk management from the very beginning, early beginning,

Keep it continuously updated during the development process,

Encourage the others project management processes by using the result of the

risk management process,

Make sure that procedure and responsibilities are developed for the Project Risk

Management from the very beginning,

v' Make sure that all functional area managers are involved in risk identification and
control strategy definition,

v" Provide and define the project team clear responsibilities assignments,

v' Boost a proactive attitude towards risk.
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Few of the scientific articles mentioned such an approaches where the organizations
implementing the risk assessment without the methodology (iso 27001 risk assessment & treatment — 6
basic steps). Whatever or whichever methodology is chosen it falls down under the two main
approaches in the risk management and they are qualitative and quantitative assessment
methodology. Some of the Risk Project Managements are focusing on qualitative approach,
some on quantitative and some on both [27]. They are the most suggested methods in the
literature, and it will be elaborate each one of them in the section 3.1 and 3.2. Both of the
methods are interconnected by the effectiveness and efficiency. The quantitative analysis is
driven to a certain extent by the quality of the qualitative analysis and then later one the both
are jointly interpreted. Since in the literature it is mentioned that majority of the key motives
for formal risk analysis seems to be driven directly by quantitative risk analysis, we cannot
underlie the role of the qualitative analysis. It is important to mention that some of the key
corporate learning motives are met by the qualitative methodology of the process [27]. There
are clearly different strengths and weaknesses when we are comparing or analyzing the
differences in qualitative and quantitative research but combining them, they can generate
complementary knowledge [47].

3.1 Qualitative risk management system definition

An explicit corporate culture of the risk management can use the major benefits by
consuming the full potential of any kind of risk system analysis. Risk measurement tools are
the vital process especially in the project management, looking from the improving the
dysfunctional organizational behavior or from the operational point of view, set up the
performance maximization targets by commitments and expectations that will bring the
project to the completion. Qualitative methods and its documentation can also help to
capture corporate knowledge in an effective fashion, for usage in both current and future
projects [27].
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The qualitative risk system definition is the process of assessing individual project
risk sources, characteristics and identification based on the scale of probability of occurrence
and impact. The main purpose of the qualitative risk system analysis is prioritizing
risks according to their scale of probability and impact. During the qualitative risk application,
a project can be exposed to a large number of different risks. Therefore, the qualitative risk
has a purpose to improve the understanding of project risks. Improved risk understanding
helps in developing more effect risk response strategies. Such a qualitative risk assessment
can be done, for example, with the aid of check lists, interviews or brainstorming sessions.
This is usually associated with some form of assessment tools and methodology techniques
[48].

The emphasis taking place from the possibility of the using the simplest techniques.
In the literature there are many different methods that are considerably objective or
subjective to the decision makers, even they are relatively simple, transparent and easy to
use. For the purpose of the dissertation, the definition of the qualitative system or qualitative
methods will be used. It will be based on the PMBOKS3 authors where the Qualitative risk
system definitions is: Qualitative Risk Analysis evaluates, first the importance of identified
risks, adds likelihood of occurring, mitigated impact, as well as timelines durations and risk
acknowledgement [4, 85].

When we are talking about the major key elements of the risk management approach
based on the qualitative risk method it can be divide it into roles and responsibilities. Each
one of them has the elements of the [4, 85]:

risk managements as a budget,

schedule activities for the risk management,

risk categories definition of probability and impacts,
the probability impact matrix,

involvement or the stakeholders risk input tolerance.

SNENENENEN

Based on the selected methods PMBOK is giving the basic breakdown of the few of
them, which will be used through the dissertation:

Risk probability and impact assessment is a method for <investigating the
likelihood risk events> where the method is based on the: if and when the risk will occur.
Then a method investigates the possibilities of the risk potential effects on the project which
can be positive or negative.

Probability and impact matrix merge the estimated values of the probability and
impacts, then computes the importance by multiplying the values. Based on the impureness
gives the level of the impacts from highest to the lowest scale.

Risk and data quality, then the assessment methodology to evaluate the quality of
the given data.

Risk categorization based on the identified disciplines and evaluated risks into the
Risk Breakdown Structure or Work Breakdown Structure.

Risk urgency assessment is a method approach to classify the risks that has been
already reclassified by the probability-impact-matrix with respect to the time. Many events
show that even a lower classified risk can become more important.

Each one of the selected methods have a task to estimate the risk on the qualitative
way using the different techniques. Modern science has become more and more detailed
and demanding regarding the risk project management. Consequently, the qualitative
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techniques or the methods requires more innovative methods to bridge the possible
differences in data and as well taking the advantage of the full spectrum of the variety
information available [49].

3.2 Quantitative risk management system definition

The other risk measurement tool that is vital for the process especially in the risk
project management is quantitative risk system. Even if the qualitative risk analysis is mostly
used, whether sufficient data is available, the risk assessment can be performed through a
guantitative risk assessment. Using the quantitative approach in the risk management
assessment framework requires the definition of the few aspects.

One of them is definition of the probabilistic value of each risk factors occurrence,
within the main task of determination and achievement of a specific project objective.
Therefore, the quantification of the risk exposure for the project objective, and determination
of it's, include the additional elements of the quantitative assessment and they are the
contingency of cost and schedule. The other is the quantitative definition of the potential
impacts, where identified risks requiring most consideration by quantifying their relative
contribution to the project risk objective. Thus, conclusion is to identify the realistic and
achievable costs that includes contingency, schedule or scope targets.

Based on the selected methods (PMBOK) is giving the basic breakdown of the few of
them, which should be part of the dissertation subject [4, 85]:

Risk management plan is a tool for the process used to identify how to conduct the
risk management activities for the project objective.

Cost management plan is a tool that provides processes and controls that can be
used to help identify risk across the project objective, with the purpose of the planned,
structured control of the project cost.

Risk register - risk register tool is used to identify, assess, and manage risks. The
purpose of a risk register tool is to record the details of all risks that have been identified
along with their analysis and plans for how those risks will be mitigated.

Enterprise environmental factors - Enterprise environmental factors are a tool that
refers to conditions, not under the control of the project team. Enterprise environmental
factors are considered inputs to most planning processes, may enhance or constrain project
management options, and may have a positive or negative influence on the outcome.

Organizational process assets - Organizational process assets are a tool that
plans, processes, policies, procedures, and knowledge bases specific to and used by the
performing organization. Elements of such a tool include any artifact, practice, or knowledge
from all of the organizations involved in the project that can be used to perform or govern
the project. These processes include formal and informal plans, processes, policies,
procedures, and knowledge bases, specific to and used by the performing organization,
such a lesson learned, historical information, include completed schedules, risk data, and
earned value data.

Each one of the selected methods have a task to mitigate the risk on the quantitative
way using the different techniques. In the further dissertation chapters, it will be elaborated
more into detalils.
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3.3 Academics research and assessment of the success or risk
management tools and techniques

The risk is a complex issue within academic methods related to decision-making
process. Each one of the selected methods has focus to improve the application of the risk
assessment tools. For the purpose of the dissertation few international journals studies, are
collected and analyzed covering the key literature of the tool applications in various
engineering industries [50]. Each method of risk assessment is used in a different situations,
depending of the engineering disciplines or the nature. In the risk management market, there
any numerous tools that are classified as risk assessment, we will be mentioned only most
used with their mayor surroundings.

The tools currently used for the risk assessments are:

Table II-1. Tools in the risk management [50]

No. | Approaches Authors Applications Specific Areas
1 FMEA—FETA | Moss etal (1983) Offshore Re“ab"'t¥f;a'ys's of
2 FTA Geum et all (2009) Industry Service Process
Selection
3 HAZOP Pitt (1994) Manufacturing Safety Assessment
HAZID -
Structural . Comparative Risk
4 Reliability Stiff et atl (2003) Offshore Analysis of Mooring
Analysis
i i Quantitative Risk
5 FETI-HAZOP Roy et al (2003) Material Assessment in
FTA - i
Production Facility
Jacinto & Silva : -
(2009) Offshore Ship Building Industry
Dianous & Fievez Industr Methodology for Risk
6 FTA-ETA (2005) y Assessment
Methodological tool in
Targoutzidis (2009) Safety the process of risk
assessment
Petruska et al Mooring MODU Risk
7 HAZID - ETA (2009) Offshore Assessments
8 ETA Ghodrati et al (2007) Mining Spare part selection
Risk Analysis in
9 HAZOET; FTA | Deacon et al (2010) Offshore Offshore Emergencies
Cockshott (2005) Chemical Risk Management Tool

In the field of the risk management under the framework of the quantitative
assessment there are numerous techniques that are used. In the table it will be mentioned
major ones.

Methods and techniques [15]:

v' Influence diagram: dealing with the risk identification, brain storming and Delphi
techniques, and relationship of variables (ashiey and Bonner 1987)

v' Monte Carlo simulation: distribution form, variables correlation, (ingsutthipun (1998)
Songer et al. (1997) Chau (1995) Wall (1997))
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PERT, Distribution form, Variables correlation (bey and Ogunlana (2001, Hatush and Skitmore
(1997))

Sensitivity analysis, Network scheduling, deterministic, variables correlation (veo
(1990, 1991) Woodward (1995))
MCDC: multi-objective, subjectivity (Moselhi and Deb, 1993)

AHP: systematic approach to incorporate subjectivity, consistency of judgment
(Dozzi et al. (1996), Dey et al. (1994))

Fuzzy set approach (FSA): Vagueness of subjective judgement — (Mustafa and Al-Bahar
(1991) Zhi (1995) Nadeem (1998) Kangari and Riggs, 1989, Diekmann,1992)

Neural network approach (NNA): implicit relationship of variables (chua et al.,1997)
Decision tree: expected value (Haimes et al., 1990)

Fault tree analysis: accident analysis, safety management, (Tulsiani et al. ,1990)

Risk checklist: from experiences (Perry and Hayes, 1985)

Risk mapping: two dimensionalities of risk (wiliams, 1996)

Cause/effect diagram: risk identification (pey, 1997)

Delphi technigue: subjectivity (pey, 1997)

Combined AHP and Decision: probability, severity and expected monitory value
(Dey, 2001.c)

NN N N N N N N N NN

As per the above it is obviously that in the risk assessment market there are quite a
bit tools, methods and techniques. For the purpose of dissertation, in following chapters few
of the techniques and methods will be mentioned and elaborated into details.

3.4 Definition of the risk management model structure

The definition of the risk model as a simple statement is a structure of model with
logical framework that outlines the relationships between individual causes of ranges, of the
possible uncertainty and the likelihood uncertainty in overall project measures. The risk
models are in general based on conventional planning and forecasting tools, such as project
activity networks or the maps, cost-estimating frameworks or process flow charts. The basic
risk models structuring foundation forms address and identifies in detailed the view and the
issues of the risk. Any risk model detailed identifications are based on the detailed analysis
of how individual risk affecting project objectives. In the risk model process sensitivity is
being used to support the evaluation of the likelihoods and consequences of events [32].

The details in a risk model may be higher than in a typical forecasting risk structure.
Since risk models are concerned with the uncertainty measures, not just its base value,
therefore the level of the details needs to be on the proper scale to get the attention and
focus where the risks are greatest. A preferred method is to identify the uncertainty
associated with each risk unit and apply it consistently through the model. Usually it is done
by isolating the relevant and irrelevant risk units on the basis of defined model parameter
criterion. Since it has been mentioned two basic approaches the qualitative and quantitative
it is important to say that different model representations can be reconciled with one another.
The relationship between these models in a way of inputs and the outputs of a risk model
results, must be understood through the analysis. Even if the single approach is taken it is
required to construct a risk model with dependent modelling technique and their selected
tools that will support the entire process. Any taken approach will typically involve the
implementation of the structure discussed above. On the other hand, the computer-based
tool such as a spreadsheet will be populated with:

v Probabilities representing uncertainty in the occurrence of events,
v Probability density functions representing the model parameters,
v Correlations and other relationships between parameters.
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Such a risk models structure, in which are the quantities and rates combined for each
element, based on the matrix has much greater and simpler results then trying to form an
evaluation where the drivers for correlations have not been organized in this way.

4. Risk management software successes

In the market there are number of software tools available to help in identifying and
assessing the risks threats. All software’s cannot be implemented and applied without very
high level of the information technology (IT) involvement, extensive trainings and the major
data integration [15]. Usually the success of software development depends on the criteria:
functionality, quality and timeliness. The software’s in general are developed to perform a
specific function. Those functions are demanding ambiguous requirements, demand of the
resources, hardware, networking, and security system to be in place. These are just basic
of the common risk elements in software project improvement program. Therefore, in couple
of cases it has been proposed to a software risk analysis process for IT by combining
gualitative and quantitative methodologies to improve the software successes. As well, there
are needs in the risk management to develop software development from the owners or
developers’ perspective, for the interactive involvement of the stakeholders, referencing the
consideration of both qualitative and quantitative risks approaches and integrating the risk
management process with the software development cycle in the risk project management.
In general, institutionalized risk management and decision support within the software
acquisitions from the management point of view can make the organization aware of the
best practice and improve the risk management technology.

Within said generically software have their own limitations, but with the rapid leas
achieved through the micro computer technology in software and hardware, it is possible to
develop more general programs that can be applied in risk management system and with
easy integration to any appraisal model. Such a package can be easily used as a solution
for the existing tools that are much more flexible than the already designated software
algorithms criteria. Even with such an approach, software are based on the analytical
mathematical modeling [86]. The mathematical modeling of risk assessment is not an easy
task. This can be looked through the two margins, where one side is a stakeholders or project
management and the other is the developers. Since there is no specific approach that a
designer or project manager should follow regarding the development, thus the given fact
that software models usually are hard to develop or the gaps in many cases are mitigated
by the running statistical approach data. The accuracy of the statistical data approach
outcomes to more none competitive and realistic results failing to address effectively
uncertainties and risks. Chaos Report of 2009 (The standish Group 2009), finds that only 32% of
the software projects are successful (i.e., delivered on time, within budget & with quality) and
the trend remains the same throughout the decade from year 2000 to the year 20009.

The hierarchy of Software Risk Management (SRM) have two classes of functions:
software acquisition and software development. In general, based on the Software
Engineering institute (SEI) the framework for software risk management is supported by
three groups of practices [52]:

1. Software Risk Evaluation (SRE)
2. Continuous Risk Management (CRM)
3. Team Risk Management (TRM)

For the purpose of dissertation, in following chapters comparison of the risk software
tools and the risk model tools will be elaborated into more details.
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4.1 Definition of the analytical system for risk management in
engineering

The analytical system approach in risk engineering management is the approach of
managing risks in software development ensuring effective delivery of projects to clients.
The approach involves probability analysis and severity of risk events using analytical
framework from software developer perspectives [53]. The analytical system illustrates a
formal way to allocate limited risk mitigation resources to events considered as a most critical
to be addressed on project. When it is talked about the ways of the approaches, analytical
system first supports the filters given by the software (network flow) that support decision-
making (option valuation). In any way software filters cannot be replacements for human
judgment or creativity of project management. The results, such as those generated in such
a way should be consider as an option, or to be applied by the creative ways. The innovative
ways can address critically impacting risks given through the limited risk mitigation actions.
It is advisable concerning the analytical approach to have an expert who are skilled and
working through the basic modeling methods. Especially, be alerted to developing
knowledge that could adjust the risk system configurations.

Referring to authors Evans and Olson one of the tools in the analytical system is the
Monte Carlo [87]. The simulation of such a software gives better understanding of
calculations in analytical methods, quantifies the risk of a model in the form of a probabilistic
distribution, but to run such or the similar methods requires a large amount of data. The most
of data is unavailable or require significant time to obtain, but despite this major obstacle,
simulation methods are among the most useful and practical tools. Thus, such a gap is
usually bridge either by analytical exercises or the use of professional software tools. If we
are looking from the analytical point of view such a gap may arise for a multitude of reasons,
dichotomized from different analytical methods to the differing information sets or different
philosophical approaches.

The analytical methods, combination of procedures often leads into mathematical and
behavioral approaches, even sometimes in risk engineering management practice it might
involve some aspects of each. As a standpoint the mathematical selection of methods
consists of processes or analytical models that operate on the individual probability
distributions. Such a mathematical selection can range from the simple summary measures
(arithmetic or geometric) to the complex approaches. The complex approaches quality
inputs depending on the opinion from multiple experts in the probability way in averages
[54].

According to the (Kim et al. (2004)), the mathematical model is easy to understand
and the analytical analysis can be performed with common software tools that are easy to
access and handle, but still there are some gaps and limitations that occurs from the point
of analytical view [86]. The mathematical modeling of risk mitigation and estimation in usually
should fit into the available historical data, and then it is the matter of decision for the
designer or the project risk manager, how to use the model and how to use the data for the
best fit of the project deliverables. So, in any case software designer or the project risk
manager needs to be aware of the requirement to build certain types of equations for the
regression analysis model and acquire certain type of data, which would be suitable to
perform the analysis.

5. Conceptual model and hypothesis

Currently there are many methods and evaluation programs at the market that are
used to analyze the time activities or the called schedule risks. In this dissertation, we will
name some of them by name. Since all these programs are used for the probability cases
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where time, cost and scope description need to be aligned, our goal is to improve the early
systematic risk management, show possibility of the model sensitivity, and to reduce it in
percentage of its probability. Unlike of the existing methods such as grounded theory,
systematic overview of literature and simulation of project management software, the
dissertation research method of the proposed model will effectively include the uncertainty
of the risk assessment at the early stage of each project according to the given model criteria
[55]. The study will also use a case study method that should outline how the proposed
mapping process can have a positive impact on project results and project performance.

The aim of the research is on early risk managing, which can improve the way of risk
control in energy projects by developing reliable estimates and correct timing of the project.
The aim of this study is not to develop new software but to improve the initiation of the project
and to carry out simulations on the prepared models and thus get better project results. In
other words, a systematic approach of risk management at early stage can be a reliable
means of checking a significant number of unforeseen risks using the proposed risk
management model. The risk management has become a key element for successful
completion of projects within the given time, the given scope and the planned budget. Many
studies states that risk management must be carried out throughout the all project duration.
This research will not deal with risk control during the project implementation phase.

The focus is on the preparation or the initiation of the project prior to, its project
definition and the future control and update of the system periodically during the
implementation of the project. The last step is the answer to the risk where the results of the
previous steps as well as the corresponding risk mitigation activities are discussed [25].
These steps are taken before creating a strategy of managing the recognized risks. The
expected results of the research are related to the failures and gaps which will be corrected
by implementing the presented risk management model in the early phase of the project
initiation with the results of the project, delays and deviations from the original project plan.
Other methods will be compared with the results of the proposed model and through reports
illustrated application of the MS Project, Software Project Management Tool using the
compatibility of preparatory project data of risk management [55].

In accordance with the aim of the research, the previous results and the theoretical
bases discussed in Chapters 1, 2, 3 and 4, the basic hypothesis is defined:

Hypothesis X1: The application of a systematic model for risk management
significantly reduces the number of unidentified risks in the project implementation phase.

Hypothesis X2: The application of a systematic risk management model will
significantly reduce deviations in the schedule.

Hypothesis X3: Applying a systematic model for risk management encourages the
timely involvement of stakeholders in the project.

The auxiliary hypotheses for proving the main hypothesis, which relate to the
assumed relationships in the model, are presented below:

Research question 1: Are the current ineffective tools the main reason of the
current situation failure of treating risk in project management?

Within the aforementioned research question, two additional research questions were
formulated:

Research question 1.1: Are the previously proposed question just a base of the
project risk management issue or the lack of participation in early risk management
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assessment, systematic monitoring in early initiation project phase, non-involvement of all
participants and sometimes lack of knowledge are the cynics as well?

Research question 1.2: What kind of relationships comes from the research and how
to manage the gaps were such a risk treatment in the early stage is not taken serious
enough?

Research question 1.3: Whether the presented model will be a suitable solution and
can it bridge the above-mentioned gaps?
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lll. Research part

After defining the research model, planned research methods were carried out. In
accordance with the suggestions of previous academics, qualitative and quantitative
research methods have been included in the research [56]. The combination of different
techniques leads to the creation of methods synergy. In the best way it will tests the defined
hypotheses and disclose important details that influence the expansion of knowledge and
the progress in the field of early systematic risk management.

6. Methodology of research and data collection

The choice of appropriate research methods takes into account the fact that the
research method influences the way that data is collected and that specific methods of
research involve different skills, assumptions and research practices (ww.sra.org) [56].

6.1 The choice of input data (data management) system

The project risk management is an activity which integrates recognition of risk, risk
assessment, development of strategies to manage it, and finally mitigation of risk by using
managerial resources. Therefore, some of the traditional risk management choices
concerning data collection, is focused on risks stemming from the engineering, technology,
operational, financial, safety, logistic or humans causes. Such a data has to be managed
using the existing instruments. Objective of data collection in risk management has a task to
reduce different wider pre-selection of the groups to acceptable level [57]. The pre-selection
may refer to numerous types of threats caused by different selected disciplines but on the
end, it has to be narrow towards the project objective. The data management is one of the
crucial steps in the risk project management. It is usually structured as a set of policies and
procedures that occur over the complete life cycle of projects. There are many existing
approaches of minimum data requirements and they are used and included into system risk
models with the purpose to perform the risk management.

In the project objective scope various attempts and researches have been made to
propose the best way for identifying and preparing input data regarding project risks [42].
One of the possibilities has a highly significant role, and it is called risk registers. Such a risk
register has its own characteristics and possibilities in the overall risk project management.
Different methods have been introduced in project management with the base purposes, in
which way such a register should be integrated into the risk management process.
Numerous authors have interpreted risk registers in many ways, and their approaches can
broadly be classified into three categories:

1. Risk register is a discipline — a document that contains information about risks,
2. Risk register is a useful tool for risk management,
3. Risk register is the central part of the risk management process.

The one of main principal requirements relating to project objectives is the risk register
and the quality of input data. Through dissertation it will be shown why the risk register must
be adjusted to the risk management project objectives with the positive effect to the project
management companies. In another word the structure, content and functionality of risk
register must correspond to the expected level of use. The aim of such a tool is to have
accurate inputs per the define tools and techniques, managed thorough initial input data into
the output quality results. Non-adequate or incorrect data selection approach of the known
or unknowns in the project definition phase can lead to the misleading conclusions and give
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the incorrect directions/guidance of the final project objectives. The choices of the input data
it usually based on the history database; management knowledge and experienced mapping
criteria following the risk categorizations. The management knowledge ensures an
understanding of critical issues, quality responses, and consequently better survey
outcomes. The presented risk management systematic tool by mapping criteria follows the
systematic decision matrix set by the defined procedures that use a corrective tool in the
process risk management. This will filtrate some of the risk packages where it doesn’t have
to be taken into consideration due to the already mitigation familiarities. Overall input data
(history or the existing) comes from the main breakdown criteria of the risky identification
given on the defined project objectives. This includes internal and external impacts on the
selected project objective cases and all direct and indirect risks bases.

Chart IlI-1. Main breaking risk criteria [58].

According to the risk categorization given by Kim in the systematic risk matrix tree, risks
are divided into (1) unknown, (2) known, (3) known-unknown, (4) unknown-known, and (5)
unknown-unknown [51, 88]. The categorization of the severity of the risk, the possibility of
its occurrence and mitigation should be included in all steps of project preparation and
implementation and accompanied by a risk assessment based on the data criteria. For the
purpose of the dissertation we will focus only on the (1) unknown and (2) known risk [88].

6.2 Overview impact of the process preparation criteria for the
presented model

In the energy industry, focusing on large scale project planning are generally exposed
to an uncertain environment due to factors such as [59]:

v complexity of risk planning,

v the presence of various stakeholders (project owners, functional manager, external
or internal consultants, main contractors, suppliers, etc.),

v inaccessibility of resources,

v/ economic and political environment,

v' and legal regulations.

All these uncertainties are closely related to other risk factors such as [59]:

v’ the complexity of the project,

v’ the necessary criteria and the speed of its implementation,
v the location of the project,

v’ the lack of knowledge of not knowing all the details.
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All this leads to one goal, and that is to finish the project in time, with approved costs
and expected quality. It is necessary to introduce one more systematic step in the early
phase of risk project management. The need for managing uncertainties and changes is
indispensable in most projects that require proper guidance [27]. Even the Tuner definition
says if we define the project as: “A venture in which human, material and financial resources
are organized in a new way in order to undertake the unique workload specified by the
specification, within the limits, costs and time, in order to achieve a unified beneficial change,
through the supply of quantitative and qualitative the outcome of the process” (Tumer, 1992).
According to the given definition, and in terms of new, unique, limitation, it is clear that a
number of uncertain phenomena (gaps) can be expected, which is the central theme of the
research undertaking proposed.

The possibility of risk occurrence in the early stage of project definition and
preparation within consistency and the foundation of analysis gives the opportunity for
delivery of project successful completion. The risk management in projects is still
problematic assignment. The main causes of change in the project plan are the insufficient
participation of stakeholders in identifying and managing risk, as well as the lack of
knowledge and the non-practice of an early systematic approach in risk management. The
lack of research with the concern of risk treatment or consideration at early stage of the
project preparation has obviously influenced the formation of the presented model. In
practice, risks are mainly included in the project by the method of unforeseen activities
(costs, time) without a comprehensive risk analysis at the systematic level. In many cases
such an approach is not enough to cover the effects of the risks deviations that occur during
the project implementation phase. The result are often increased costs and delays.
Considering the current state in industry, in which all the costs are aimed to be at the
minimum level, it is very clear that approach is not applicable where significant part of the
budget, expressed in time or engaging the employees is allocated for the unforeseen
activities. The need for research comes from the fact that evaluating and determining the
level of risk control and the level of risks identification, or specific risk method to the particular
analysis, needs to be realized at early stage of project initiation and project preparation [25].
It is necessary to develop a model that treats risk through the systematic process with aims
to improve the initiation and implementation phase of projects.

Managing project risk actively throughout the early process, phase definition will
ensure that the end user can and will have much better knowledge of the possible risk
impacts. The functional area managers (FAMs) involvement, management commitment,
clear risk direction and systematic model mapping approach with the appropriate planning,
realistic expectations, and competence can give much better understating, clear vision and
objectives of the next step in the project preparation [54]. Like in any other process of project
preparation, risk identification and mitigation development can have inherent risks of not
achieving its final objectives. Therefore, an early systematic risk management plan is
necessary in order to achieve future commitment based on time, cost and quality for the
future project implementation. Even there are numerous tools and techniques for managing
risks (identifications, analysis, developing responses, and controlling) in project
implementation phase, effectiveness of the project management depends on developing a
systematic model framework of risk management in the definition or like we like to call it
early initiation phase. Integrating such a process criterion can reflect later in the project
management cycle with lean control of the all potential risk frameworks that can be
used/shown in practice.

Implementation of such a process, concerning the risk management criterion requires
involvement of stakeholders in interactive ways. The interactive approach will gain
experience in the best means for managing risk along with a quantitative framework. The
risk management should also be integrated or easily institutionalized [15]. The chosen
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method aim is to have a systematic risk model with user friendly setup and without
complexities. Within the decision-making preparation processes, all steps are organized to
involve all stakeholders concern regarding the risk analysis and risk derivation of responses.
By the guantitative approach systematic risk model will take both subjective and objective
approaches to derive specific responses for future managing of risks.

6.3 The main characteristics of factor selections in the presented
model

Selection factors embodied in systematic model will affect the model choices.
Characteristics of project type, its complexity, primary objectives, and the identified
given factors priority, are the basic elements and generally presented in flowchart, matrix, or
risk worksheet forms. There are several elements in the project management industry that
can impact the implementation of the energy projects [22]. In the given dissertation emphasis
will be on risk with negative impact, therefore it is essential to do asses the risk advance by
implementing the finest resolutions. For that reason, the risk assessment in the initiation or
the early risk definition project phase in advance is vital for any given project tasks.

The factor characteristic of the presented model approach sets out improvement of
project risk process definition for the implementation of huge or minor project. In another
way it can be useful tool assisting project management or decisions makers [25, 59].
Therefore, the main selections and factors of the research is to make an overview of the two
selected energy industry projects based on two capital / complex case studies. The basic
selection of such an approach came from the needed improvement in the project definition
phase where one of the factor data selection was already finished project including all
constrains with main risk database, and the second factor selection was a new project in the
definition phase. Such a factor selection of the main characteristics in the model by using
the data knowledge systematic system, aiming to improve the preparation and in the future
execution or implementation of any industry projects [25, 59]. Among the other characteristic
of the two selected projects and the early systematic risk model approach, in the presented
model one more primary factor is established and that is the project stakeholder practice
and their individual knowledge-based skills. Through the many years of experience, firms
continuously learn how to capture, shape, merge and share their risk knowledge with the
traditional resources and capabilities into some new and distinctive approaches. For that
reason, by the selected model it can be provided more value to their final results [59]. The
selected characteristic will have aim to enhance organizational risk awareness and
competitiveness. Even it is well known that each project is unique in terms of how
professionally stakeholders manage, share and use knowledge. The presented model goal
is examination/preparation of the future improvements in industry project implementation
[25]. Avoiding repetition of mistakes from the past, and narrowing the uncertainty by this
factor selection, through the model it will be introduce not such a constant look for the same
guestion but more systematically acknowledgment through the early systematic risk model
approach [59]. No matter how important the definition and assignment of the actions is, the
most important factor for an effective risk management plan is to apply the actions.

6.4 The main impact of the selected approach

Highlighting the importance of early project planning phase and design is critical from
the risk point, because significant percentage (%) of a risk can be specified in this early
planning phase. The main strategic decision or the main impact at this phase requires the
necessary expertise to be built into the process. For the purposes of this research, the term
“early risk model process project preparation and the systematic risk management process”
will be used to encompass all project activity prior to the any lean preparation or development
implementation. The main impact of the proposed conceptual model framework is within the
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collective group process, managed effectively through the designated steps. The project
definition generally refers to the front and end planning. In addition, it refers to the importance
of the upright project risk process preparation, since in most of the cases project is not so in
detail planned from the risk point of view. Therefore, it has to be some steps of the
determination and purposes of the prioritization in the project risk management. Since we
have established the quantitative approach of the process to be primary in the model, such
a selected approach will generate the requirements for the involvement of some qualitative
criteria fragments as well. As a decision, it will be used collaborative process through the
data collection and definition by support of the existing methods. Such a process is
elaborated through the next few steps:

Firstly, one of the effects is the active model proposition in order to manage all risk group
action. The selected approach considers the project definition group as a learning
organization by focal points, and the selected risk process map characteristics per definition
of criterion [8, 60].

Secondly, another effect is a mapping tree development model, which illustrates the
iterative nature of risk identification and managed by selected criteria definition [25]. In order
to moderate purpose of related risk processes in group of databases, a selected approach
is bringing the defined documents and proposed history revision to developed selection of
criteria definition.

Thirdly, the mapping model framework proposes detailed quantitative and productive
inquiry through the necessary assumptions embedded within the certainty and values given
by the presented systems. Therefore, the flow plan is the collective knowledge of thinkers in
the group. Based on that direction to understand the complexity of the groups, in the model
it is proposed a cognitive mapping approach where group correction and returned correction
function are acceptable within the presented stage gate step phases.

Fourthly, objective of definition is to maximize successful risk project preparation in the
early stage, before the detailed preparation and realization is done. To be achieved in such
a manner the production of strategic information within all functional area managers (FAMS)
and the process owners will include: applying and the developing the systematic risk analysis
implementation solutions [11, 22].

Such a solution in the early stage of risk definition is recognizing [59]:

v" non-critical elements of risk information,
v' creation of the awareness,
v building the knowledge,

and later own its transfer them between and during the detailed preparation and execution
of the project. At the end the main impact of the presented model and project process
preparation approach is [50]:

development of advance integrated multi-disciplinary and datable facts
established methodology,

tool for identification,

tool for validation,

structured and deployed risk knowledge,

Independently tool used within the companies.

ANANE NN
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6.5 Potential of the model in risk mitigation

As the main definition of the risk mitigation actions and possibilities are to reduce the
probability of occurrence or reduce the impact of the risk. The risk mitigation has the two
ways of the appearance. In either ways’ mitigation model aim or means to smooth the
recovery of the project after the appearance of the risk. The model mitigation possibility will
focus firstly on type of action called preventive risk mitigation. Since the model is proposing
the early systematic risk mitigation therefore the effectiveness of the preventive risk
management plan is most crucial. The assignment of mitigation actions initiates the risk
process where the risk management team has to cope with the identified and top ranked
risks. The mitigation model actions should target those risks associated with high weight by
minimizing the residual risk. The risk weight is minimized afterwards by acceptations of
mitigation actions. The next stage after preventive actions, comes in the implementation
phase of the project, and continues as a second phase called corrective stage. When we
look the project entirely both actions should be considered, as they are complementary [29].

One of the advantages through the risk mitigation model is team developed strategies to
reduce the possibility or the loss impact on risk. The interaction of the stakeholders and
ability of the risk elimination resolves main drives through the two main actions as a risk
avoidance or the risk protection. The risk avoidance is applied where such a mitigation is not
known or the risk protection where team can cover the risk based on some kind of
contingency level [19]. Since the risk mitigation is the final stage of the risk management
process, this model will involve prioritizing, evaluating, and implementing the appropriate
risk-reducing controls that have been identified during the risk analysis process in the
preventive actions. The model will follow the risk mitigation processes of the monitoring and
evaluating the effectiveness of risk controls as well (isonec 27001, 2005) [61]. The model will have
corrective tools per the predefined structured matrix. Each of the mitigation steps through
the stage gates have predefined criteria, documents and designated stakeholder’s tasks.
The possibilities of the corrective actions are introduced through the entire process, but
strictly managed by the task owner and representative. In general, the application model will
be tool of correctives and quality control for the entire systematic risk management process.

6.6 Multi-criteria model, decision making methods

This part of the dissertation is dedicated to model and methods with multiple purposes
decision making. Conventionally, there is a strong relation between choosing appropriate
decision-making methods to improve the risk models. The aim of the model is to have
appropriate Multi Criteria Decision (MCD) models, to evaluate each criterion and do a critical
comparison to assess the shareholders point of view and their criteria of classifying different
technigues. The MCD model with multi criteria assesses, provides a framework of selected
approaches for the risk project management.

The presented modeling map with multi criteria or the decision-making approach use
the aggregation of probability distributions that are not necessarily always identical. The multi
criteria is used for the useful matters gathering of both individual assessment and
dependence of the data collection past history. By this mapping approach, model is capturing
information about the occurrences of actual outcomes. So, in fact, this approach is perhaps
most suitably termed as a joint calibration, because it produces probability distributions that
are based on a multivariate stage gate with aim that risk management analysis is to convey
the versions of the traditional single-expert calibration approach (based on the data) to
support other methodologies [50]. A number of important issues should be kept in mind when
we are comparing these approaches and choosing an approach for a given application. The
main reasoning is that model allows functional area managers (FAMs) contribution to the
chosen method and ability to exclude the unneeded variance, vs. where the software
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development methodology is usually fixed and it is hard to add any additional criteria [19,
62].

This is the reason why the risk works shops are needed for teams, to individually perform
the aggregation of probabilities by the defined structured model [63]:

v’ the risk assessment team, a single decision-maker or analyst. Or some other set
of individual elaborations,
v’ the degree of modeling to be undertaken:
I. assessment of the likelihood function, consideration of the experts’ judgments
quality,
[I. the form of the combination, rule which could follow directly from modeling or
could be taken as a simple task,
lll. the data collection of parameters per the combination rule.

The workshops behavioral and combination methodologies require experts to interact
in some way. Some possibilities include group meetings, interaction by sophisticated
information technology (IT) equipment, or sharing of information by other audio/video ways
[64]. The functional area mangers (FAMSs) group may assess probabilities or forecasts, or
simply discuss relevant issues and ideas with only informal judgmental assessment [63].
The emphasis is placed on attempting to reach agreement, or consensus, within the group
of experts; at other times it is simply placed on sharing of information and having the experts
learn from each other, but in any case all of these results has to be consistent with the
general message that has been derived from the greater empirical literature on the
combination minimum and maximum points of forecasts [64]. By the presented model,
message is sent; in general, simpler systematic structured aggregation methods perform
better than methods that are more complex. In addition, structured map model will provide
some of the past history data of the risk accuracy for the future criteria decisions.

The approach and decision-making methods with combination of experts’, probability
distributions in risk evaluation is valuable for capturing the accumulated information for risk
analyses per the presented model case and decision-makers through stage gate phases
[62]. It is important to all FAMs to provide the current state of expert opinion regarding
important uncertainties. Combining of methods can lead to improvements in the quality of
probabilities and improvement of the quantitative method approach [63]. This multi model
criteria approach can lead to a better understanding of the reasoning and thinking of group
decisions and functional area managers (FAMs), with the goal of further developing useful
behavioral aggregation procedures. But this will not be the primary aim of the dissertation.

In the model there is a five gates or algorithms that are developed and used to find
feasible solutions for mitigating the risks: from the define risk opportunity, assessment the
known risk opportunity to the refine risk pursuit strategy and the least final risk activities
results. The model multi criteria decision (MCD) will include the main risk parameters and
establish the risk factors according to three parameters:

v' weighted score,
v' risk likelihood,
v’ risk consequence.

It will be used the quantitative assessments to carry out the quantify numerical values
of these three parameters. The quantitative assessment is and will be performed with the
data obtained from two projects with calculation of numerical values. The qualitative
assessment is conducted when it is not possible to generate numerical values through
guantitative assessment. Multi criteria decision will follow the opinion of the FAMs, engineers
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and other stakeholders in gathering information, which is stored and continuously updated
in the knowledge data center.

The weighted score or significance multi criteria decision will have sensitivity of a
particular risk factors to the functional area managers (FAMs). In some of the cases, a
technical risk might be more important than a network risk in the modeling risk process or
the other processes might be more sensitive to other risks rather than technical risk [65, 66].
Therefore, different risk factors have different measurement units, which by the structured
model and the suitable owner changes can be applied in the model. The objective function
in the model multi criteria, decision introducing gaps with the task to minimize the difference
between the upper bound mitigation risk ratio and the mitigation risk ratio generated from
the existing known data. This can determine the practical recommendation for mitigating the
risks. The final result will indicate which risk factors were used and what was the main
mitigation effective approach but to satisfy the main three constraint time, quality and to
predict the future cost.

6.7 Information systems that support the analysis of the model

There are many ways or evaluation programs at the market that are used for the
purposes of the schedule risk analysis. The majority of programs uses the probability cases
where time, cost and scope of work needs to be aligned. Through the information system,
goal is to improve early risk management system and to reduce its probability by percentage.
The study will also use a case study method that should outline how the proposed mapping
process can have a positive impact on project results and project performance. Based on
the information system we can say that the purpose of risk management research is in what
manner will improve risk control in industrial projects by developing reliable estimates and
timelines for project goals. The aim of this study is not to develop new software but to
improve the initiation of the project and to carry out simulations on the prepared models and
thus get better project results.

In other words, a systematic approach in risk management at the early stage of
project definition, can be a reliable means of checking a significant number of unforeseen
risks using the proposed risk management model. The risk management has become a key
element for successful completion of projects within the given time, the given scope of work
and the planned budget. The studies states that risk management must be carried out
throughout the entire project duration (preventive and corrective phase). This research will
not deal with controlled/corrective risk during the project implementation phase. The focus
is on the preparation phase of the project, prior to its definition. The control and update of
the system is done periodically during the implementation of the project. The last step is the
answer to the risk where the results of the previous steps as well as the corresponding risk
mitigation activities are discussed [25]. These steps are taken before creating a strategy for
managing the identified risks.

The base for the modeling structure will be developed through the presented mapping
model. This will be standalone web application that will be feed with separate input tools for
the matrix model purposes. Through the proposed model, anyone can access the data in
the system anywhere in the world, at any time with any PC device. The methodology used
for the background of the model preparations was:

v reviewing existing approaches to risk analysis and decision making how in
domestic so in the international industry projects,

v’ establishing, integrating an efficient approach applicable,

v developing the system mapping or architecture of a “web-based risk management
model” that has thoroughly allied with each phase or the stage gate with key
decisions using documentation analysis and previous case reviews,

49



Systematic risk management model in the project initiation phase

v' implementing a web-enabled model through data collection of few project samples,
v’ testing and demonstrating the system through the comparisons of two cases.

The other methods will be compared with the results of the proposed model and
through reports illustrated application of the MS Project Software Project Management Tool
using the compatibility of preparatory project data of risk management [55]. Like it was
mentioned before the aim is not to create one more software the aim is to create structured
systematic model of the risk controls that can be run through the similar data in other
applications [50].

6.8 Main improved impacts of the model based on contingency and
mitigation

The improvements and development of the project mapping flow chart will try to
resolve potential problems in the early risk management stage. This should be the lean
approach of risk management. The proactive risk manager tries to resolve issues before
they occur vs. proactive project manager tries to resolve potential problems after they occur,
or they try to react and manage the existing risks [25]. Not all risk issues can be seen ahead
of time. That is the reasoning why we have rough segregation of known and unknown risks
were furthermore some potential problems that seem unlikely to occur, may in fact happen
[25]. However, many risks can be seen ahead of time where they should be resolved through
a proactive risk management process. The presented model and the main task of risk
management can be resolved systematically by breaking it down with the main aim to identify
and to mitigate the risk. Furthermore, there are debates of the applicability of such models
to the real project risk analysis. With this model, we will present some systematic approach
to achieve narrow and aligned real modeling to the future risk management decisions that
are more precise.

The main category of improvements in risk management framework will be [58]:

in an analyzing functional requirement in the stage gate 1,

identifying risky work packages in stage gate 2,

identifying risk events, analyzing risk and the probability in stage gate 3,

where in stage gate 4 will be developing the risk management plan with controlling
of risks by planning of future possibilities,

stage gate 5 is focused only on other unresolved mitigation actions with the
conclusions of the further actions towards the stage gate 6.

AN NN

<

The presented risk management model, with the detailed process map is about
evaluating risks to assess the range of possible risk outcomes. This will help the project risk
owners or managers to systematically develop an effective risk management plan. At the
current time there are various quantitative tools and techniques at the market. Such a tools
are currently working to analyze risks, but there are not so many of them in the early
definition stage of the project. Therefore, this dissertation adopts systematically risk-
mapping method to determine probability and severity of identified risk events in the early
definition project phase [15]. This will be monitored as a way of assessing the preparation of
the process, and later in the detailed preparation and implementation of the project. Although
there are numerous tools and techniques for managing risks (identifications, analysis,
developing responses, and controlling) in the project implementation and preparation project
phase. It cannot be forget that effectiveness of management depends on early developing
and establishing a framework of risk monitoring management. The presented model of risk
management requires involvement of stakeholders in interactive ways, by means of
experience, means of managing risk along with a quantitative framework. As it is presented
in the mapping model risk management is also integrated with the decision-making
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processes for the purpose of future lean project managing [15, 50]. As a result of such an
approach the risk management development model work plan is absolutely necessary in
order to achieve time savings, future cost savings and quality of the future projects
implementation. By introducing the main matrix skeleton of the model it will be established
systematic tree of the decision with the development of the documents such as work
breakdown structure, time estimation, risk identification and the structured correction steps
where each development step under the stage gate should have the owner’s representatives
identified through the predefined roles, tasks, criteria, with the goal of the quantitative
examination of the identified risks.

6.9 Detailed model work strategy

The degree of predictability and the ability to manage the appropriate strategy, varies
but in any case, doesn’t depend on the status of a risky occurrence. One of the utmost
significant roles of each project manager is the project risk management. This role becomes
particularly complex and inefficient if risk management process doesn'’t start at the project
initiation stage. Based on the above, in order to implement an effective and efficient
approach to risk management, an adequate and systematic methodology is needed. The
results of previous surveys show that neither project carriers nor contractors do not
systematically apply risk management procedures, which negatively affects the performance
of the project. The essence of a quantitative approach in risk management is in making
decisions that contribute to the achievement of the organization goals, thus such an
approach is applied at level of the individual activities and within functional areas in the
preparatory phase of the project. The quantitative risk management is described as an
activity that involves risk identification, risk assessment by identifying strategic steps for risk
management and the application of corrective measures or risk mitigation through
managerial resources and given criteria [22, 23]. On the other hand, regardless of the all
mentioned individual activities, it is necessary to focus on the risks that can be managed
using known and unknown instruments at the project definition stage.

After risk identification, risk assessment and risk mitigation, project uncertainty factors
are eliminated through the steps, which would otherwise have to be addressed through a
subsequent evaluation of the project. The risk response strategy and the percentage of early
identification or risk elimination associated with this strategy is a research space that has
not been sufficiently explored. According to some authors, the conventional approach to
project management is no longer satisfactory [26]. Such an approach does not allow the
implementation team to adequately react and co-ordinate at all stages of the project. There
is no key approach that would help in better systematic forecasting of project implementation
and help in decision making in an objective way using the available database and tools [61].
At present time more and more organizations appreciate the benefit of risk management in
the implementation phase of projects where risks are mitigated and controlled [26]. However,
models for formal risk analysis and management techniques are rarely used due to lack of
knowledge, and sometimes because of the suspicion of the adequacy of these techniques.

The main goal of the research is to improve the systematic risk management process
at the early stage of the project definition. The likelihood of risk occurrence in the early stage
of project definition, preparation and the seriousness of its analysis at this stage gives the
opportunity to increase the chance of successful completion of the project. The main reason
for this dissertation work strategy research is to evaluate and determine the limits to which
the risk can be controlled and to determine the level to which the risks are resolute, i.e.
specific for a particular analysis at early stage of project definition and preparation [25]. The
model derived from the study will show the level of presence and level of risk predictability,
including external and internal factors with emphasis on all known risk elements, unknown,
known unknown and unknown unknowns. The categorization of the risk weight, the
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possibility of its occurrence and mitigation will be evaluated at all stages (stage gates) and
accompanied by a risk assessment based on the criteria of the given data. The basic
principle, just because something is unpredicted does not necessarily mean that it is
unforeseeable. Through appropriate systemic analysis, it is possible to recognize and
reduce some unknown unknowns which can be actually knowable [68]. A systematic
approach to the model that treats risk through systematic steps aims to improve the
preparation and implementation of future projects both in time and in order to eliminate
unacceptable risks.

By using early risk identification and risk management model, risk mitigation
techniques at different time stages eliminates uncertain factors, which would otherwise have
to be processed through a subsequent post evaluation of the project. The expected stage
(stage gates) steps, results, after applying the risk response strategy, at the identical level
of risks evaluation, including all functional disciplines, leads to the maximum elimination of
all systematic errors in the model based on the specified stage process steps. The risk
response strategy and the percentage of early identification or risk elimination associated
with this strategy are the key to the success of this model. Within this approach, the
presented model will have the ability to comply with certain changes or differences in relation
to existing software packages such as the Microsoft Platform. This is based on the analysis
of activities and the selection of specific responses (data from project documents such as a
schedule) [68]. The responses minimize unwanted aberration deviations - keeping within
defined limits of deviations (defined in percentages), but satisfies and defines faults.

The systematic process model will include:

risk events,

procedures to reduce or eliminate risks and their impact,
interactions among risk-taking steps,

decision-making,

and risk mitigation efforts.

AN N NANEN

The model allows a (stage gates) strategy for managing risk by selective elimination
based on relevant available criteria (taking into account unforeseen events), including the
objective probability that project will end with successful results. The anticipated successful
project results are given through a detailed (stage gates) systematic approach by identifying
all risks according to model criteria. This approach and the final results will show that the
model generates a smaller deviation of risk with the improvement of project implementation.
In the doctoral dissertation correlation between the software influences from qualitatively
standpoint will not be studied. Also, correlations of qualitatively in relation to quantitative
methods will not be will studied. It will be applied quantitative approach with small fragments
of the qualitative parts [15, 22, 65]. The expectations from the presented quantitative tool
application with the proposed methodology will enable stakeholders to improve early project
risk management role and to promote awareness of early detection of risks.

The model will be developed with details and definitions based on elements [37]:

1. Methodological assessment of steps which includes predefined conditions for
each phase
2. The level of assessment for each step with its magnitudes.

The RIO mapping tree have three groups:
» First set *: Early systematic process, including stage gates one through five,

o Including the main predefined activity steps
* Second set **; Risk identification and flow control tree
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o Including stakeholders where groups can be added or excluded from the
flow plan
o Including flow plan, as a matrix/mapping with clearly defined criterions.
* Third set ***: Documents, risk database, applying risk methods and existing tools.
o Including sets of the document that are base for the model, and the matrix
flow chart.

* Full detailed notes can be seen under the X. Results, (Report results - Model detailed notes per the Stage Gate | through VI)

** Full detailed charts can be seen under (Enclosures 1 through 6).

** Eyll detailed list of documents can be seen under the X. Results, (Report results - Model list of the documents Stage Gate | through
)}

Before moving to the next step each set of risk documents (***) is studied through the
(**) risk identification and flow control tree. The early systematic process (*) is technologically
built in detail with note of clarifications, with purpose of systematic control in the flow control
tree (**) and supported by risk documents and the applied methods (***). The objective of
risk documents (***) is to reduce the number expansion of total database, control of
functionality with goal of unification and simplicity of its usage. With this approach RIO model
map flow tree will not be bulky and complicate. Data purity will help in visualization, simplicity
of risk analysis taking into account combinations of corrections. The model (RIO) systematic
process is based on quantitative methods, with some aspects of qualitative methods, too
[37].

Chart 1lI-2 shows the stage gate No. 1. It is a first step in the RIO model process.
From this point towards all functional area managers are involved [69]. At the stage gate No.
1 all project related risks are registered. This includes all known and unknowns [27, 34].
Data base history documentation including relevant project scope data is included. Risk are
put together by the disciplines, with detail elaboration of risks, mitigation approach, the
probability of occurrence and the focal point or the accountable persons with precisely given
tasks and duties. Additionally, in the decision flow tree, risks are given levels of the scale
elements beginning from the higher to the lower and categorized by the known, unknown
and new risks [27, 36]. Initial estimated cost effects for each recognized risk based on the
previous categorization are allocated. The risk final document is called RWBS [23, 29]. The
stage gate No. 1 has in total fourteen activity steps under the stage gate criteria. Further
down the mapping tree shows the flow chart with the predefined activities following the
registers of the eleven documents. Activity steps are numbered (*) 1.1, 1.2, 1.3, 1.3a, 1.4,
l4a, 15, 16, 1.7, 1.8, 1.9, 1.10, 1.11 and 1.12. Each one of the steps has defined
classification of the given tasks. Further down into the mapping tree flow chart (**), the steps
are defined based on the blocks including the legend. Each one of them is categorized and
introduced through the entire RIO model. Following the third (***) set, the documents are
numbered 1, 1a, 1b, 2, 3, 4, 2¢, 5, 6 and 7. The RIO process starts with the clear given
project task. Owner in the stakeholders’ or FAMs group of the risk RIO model is appointed
based on the project selected discipline. Defined risk opportunity can start. Owner initiate
the documents [23, 17]:

v' 1, stakeholders populate the initial risk register (risk category and risk
classification) based on the project scope. Owner locks the document and
approves the next step.

v 1la, stakeholders populate the probability of occurrence <10%-90%> based on the
project scope. Owner confirms the document and approve for the next step.

v' 1.b, stakeholders populate the responsibility acknowledgment. Owners confirms
the initial risk register data and approve it for the further steps or returns the
document to the beginning of the Stage gate No 1. Data is not accepted and has
to be updated from the step 1.0.

v’ 2, stakeholder owners describe the details of the risks and strategy of the
mitigation. Owner locks the document and approve for the next step.

53



Systematic risk management model in the project initiation phase

v’ 2a, stakeholder owners assign the Risk Manager Roles and Responsibilities.
Owner locks the document and approves the next step.

v 3, owner upload the history Risk Assessment Documents (knowns). Stakeholders
confirms that history is relevant per the disciplines and the given project scope
objectives. Owner locks the document and approves the next step.

v 4, owner upload the history Risk Assessment Documents (unknowns).
Stakeholders confirms that history is relevant per the disciplines and the given
project scope objectives. Owner locks the document and approves the next step.

v’ 2c, owner introduce the full risk register containing the tasks from 2a and adding
the history 3 and 4. Owner locks the document and approves the next step.

v 5, stakeholder owners adding the Roles and Responsibilities of the Risk
Assessment Team. Owner locks the document and approves the next step.

v' 6, owner with the stakeholders input create the initial WBS (work breakdown
structure) with the initial baseline durations. Owner validate the document and
approves the next step.

v' 7, stakeholder owners associate the risk category and the risk weight <only to the
new added risks>. Owner confirming the document with action Item list and
confirms with the FAMs the added data. If the data is approved by all FAMs owner
locks the document and approves the next stage gate. If not, then process is
returned to the first step in the stage gate No. 1.

Chart IlI-2. Stage Gate Matrix No.1 (Enclosure No.1)

Chart 11I-3 shows the stage gate No. 2. It is a second step in the RIO model process.
At this step only the unknown risks are selected and taken into account. The presented stage
gate is established on defined flow tree including step checks with possible alterations. Part
of stage gate are risk workshops, risk analysis, including integration of brainstorming,
worksheet, probabilities and objectiveness. A set of tools and the supported template
documents are implemented in the RIO process. Such a tools are RWBS, RR, PI, AHP and
FTA [42, 50]. The results of the stage gate No. 2 leads to selection of all unknowns. Result
of unknown’s risk category includes all new identified risks that are selected as unknown risk
with emphasis of applicable risks history defined as a unknown category. The results of
stage gate No. 2 include initial estimated cost of unknowns. At the end of the stage gate No.
2 document of unknown risks are authorized and approved towards the next stage gate by
the functional area managers. Stage gate No. 2 has in total eighteen activity steps under the
stage gate criteria. Activity steps are numbered (*) 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.8a,
2.9, 2.10, 2.11, 2.12, 2.13, 2.14, 2.15, 2.16, and 2.17. Each one of the steps has defined
classification of the given tasks. Further down into the mapping tree flow chart (**), the steps
are defined based on the blocks including the legend. Following the third (***) set, the
documents numbered 8, 8a, 9, 10, 10a, 11, 12, 13, and 13a. Owner initiate the documents
[23, 17]:

v’ 8, risk register objective document is uploaded by the owner and the stage gate
No.1 initial risk strategy report is confirmed. Owner validate the documents and
approves the next step.

v/ 8a, owners creates document with only the unknown associated risks from the
history and with the all associated new risks. Owner validate the document and
approves the next step.

v' 9, stakeholder owners propose the unknown risks registers list from the newly
created ones. Owner validate the document and approves the next step.

v' 10, Concept of Operations for the project objective is created by the owner. Owner
validate the document and approves the next step.

v' 10a, Concept of Operations for the project objective created by the owner with the
impact of the associated risk register to be confirmed by the stakeholders. Owner
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validate the document and approves the next step.

v' 11, owner prepare the risk register only with the Unknown Risk Process
Development Data. Owner locks the document and approves the next step.

v’ 12, stakeholder owners propose the mitigations and updated the unknown’s
matrix document. Owner and stakeholders confirm the first stage gate risk form
and comparisons report of the compared mitigation actions. In case that the
mitigation action is not approved the owner returns the risk assessment to the
stage gate No. 1. Owner validate the document and approves the next step.

v 13, stakeholder owners propose the initial contingency associate values based on
the initial approved mitigations and update the unknown’s matrix. Owner validates
the document for the next step.

v' 13a, stakeholder owners and the owner of the risk process rechecking the all
approved developed scenarios, propose the additional corrections and approve
the document. If document is not validated, then process is returned to the first
step in the stage gate No. 2. Owner validate the document and approves the next
step in the stage gate No. 2.

Chart 111-3. Stage Gate Matrix No.2 (Enclosure No.2)

Chart 1llI-4 shows stage gate No. 3. It is a third step in the RIO model process. At this
step only the known risks are selected and taken into account. The presented stage gate is
established on similar flow tree including step checks with possible alterations. Tools and
documents introduced and implemented in the RIO process of stage gate No. 2, are in good
manner identical as in the stage gate No. 3 [42, 50]. The results of the stage gate No. 3 lead
to selection of all known. Result of knows risk category includes all new identified risks that
are selected as known risk with emphasis of applicable risks history defined as a known
category. The results of stage gate No. 3 include initial estimated cost of known. At the end
of the stage gate No. 3 document of known risks are authorized and approved towards the
next stage gate by the functional area managers. Stage gate No. 3 has in total eleven activity
steps under the stage gate criteria. Activity steps are numbered (*) 3.1, 3.2, 3.2a, 3.2b, 3.2c,
3.3, 3.4, 3.5, 3.6, 3.7, and 3.8. Each one of the steps has defined classification of the given
tasks. Further down into the mapping tree flow chart (**), the steps are defined based on the
blocks including the legend. Each one of them is categorized and introduced through the
entire RIO model. Following the third (***) set of the documents numbered 14, 14a, 15, 16,
17, and 17a. Owner initiate the documents [23, 17]:

v 14, risk register objective document is uploaded by the owner and the stage Gate
No.2 initial risk strategy report is confirmed. Owner validate the documents and
approves the next step.

v' 14a, owners create only the known associated risks from the history and the all
associated new risks. Stakeholder owners propose the known risks registers list
from the newly created ones. Owner prepare the risk register only with the known
Risk Process Development Data. Owner validate the document and approves the
next step.

v' 15, stakeholder owners propose the initial contingency associate values based on
the initial mitigations and updated the known’s matrix. Owner validate the
document and approves the next step.

v' 16, owner propose the initial known risk associated values based on the initial
mitigations. Owner validate the document and approves the next step.

v’ 17, stakeholder owners propose the initial mitigation based on the initial
mitigations and updated the known’s matrix. Owner validate the document and
approves the next step.

v' 17a, stakeholder owners and the owner of the risk process rechecking the all
approved developed scenarios, propose the additional corrections and approve
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the document. Owner and stakeholders confirm the first stage gate risk form and
comparisons report of the mitigation actions is compared. If document is not
validated then process is returned to the first step in the stage gate No. 3. Owner
validate the document and approves the next step in the stage gate No. 3.

Basic formula in RIO process for the risk validation [37]:
IF (AND("="v"), AND(NOT(*=""),NOT("=""))),"0K","")
IF (AND(*="v"), AND(NOT(*=""),NOT(*=""))),"OK","") (1)

Where is:
" Cell location in the excel file.

Formula of risk exposure factor [29, 37, 79, 89]:
E=P -1l (2)
Where is:
E — Risk exposure
P — Risk probability
| — Risk impact

Formula of risk exposure factor including risk mitigation (cost) [34, 35, 37, 90, and 91]:

E=P 'I<P51§\;8)'IC (3)

V — Risk weight
IC — Initial cost
PSF — Proportional scale factor

Chart IlI-4. Stage Gate Matrix No.3 (Enclosure No.3)

Chart 1lI-5 shows stage gate No. 4. It is a fourth step in the RIO model process. At
this step preliminary reports are gotten. Next process actions will require detailed analysis
of risk which involves deeper knowledge about the project. The basis of detailed analysis
and risk mitigation lays down in initial WBS with associated schedule timelines. All
connections between any documents are accomplished using the built-in excel variables.
Any start p of the documents it will require an update [42, 50]. Such an accomplishment is
realized through formulas (1 and 4) [37]. The first mitigation on all known and unknown risks
reflecting on timeline is applied. At the end of the stage gate No. 4 document of known and
unknown risks are authorized and approved towards the next stage gate by the functional
area managers. The stage gate No. 4 has in total eighteen activity steps under the stage
gate criteria. Activity steps are numbered (*) 4.1, 4.2, 4.2a, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9,
410, 4.11, 4.12, 4.13, 4.14, 4.15, 4.16, and 4.17. Each one of the steps has defined
classification of the given tasks. Further down into the mapping tree flow chart (**), the steps
are defined based on the blocks including the legend. Each one of them is categorized and
introduced through the entire RIO model. Following the third (***) set of the documents
numbered 18, 18a, 19, 18b, 20, 21, 22, 22a, 23, 24 and 25. Owner initiate the documents
[23, 17]:

v’ 18, risk register objective is uploaded by the owner and the stage Gate No.3 initial
risk strategy report is confirmed. Initial risk data contains all knows, unknowns and
the new associated risks. Owner validate the documents and approves the next
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step.

v/ 18a, owner and stakeholders confirm acceptance of the second and third stage
gate risk form and mitigation comparisons report. At this stage internal and
external key factor are aligned. Owner validate the document and approves the
next step.

v' 19, owner with the stakeholders input create the corrected WBS (work breakdown
structure) based on the risk alignment factors. Owner validate the document and
approves the next step.

v' 18b, owner and the stakeholders review entire risk unknown/known in detail
(mitigation review). Insert all reviewed information to risk matrix based on the
previous steps and locks the document. If document is not validated then process
is returned to the first step in the stage gate No. 4. Owner request independent
review and approves the next step.

v' 20, Concept of Operations for the project objective created by the owner is
updated with the impact of the associated risk register and to be confirmed by the
stakeholders. Owner validate the document and approves the next step.

v' 21, owner with the stakeholders propose changes to the risk document including
all relevant changes made by the independent reviewers. Owner validate the
document and approves the next step.

v’ 22, stakeholder owners and the owner update the schedule based on the all above
approved developed scenarios. Owner validate the document and approves the
next step.

v’ 22a, stakeholder owners and the owner propose the additional corrections and
approve the schedule changes with only critical items correction. Owner validate
the document and approves the next step.

v’ 23, stakeholder owners and the owner propose the additional contingency
corrections with reflection on the document 18b. Owner validate the document
and approves the next step.

v’ 24, stakeholder owners and the owner propose the additional contingency
corrections with reflection on the document 23. If the results are not acceptable
by the stakeholder owners and the owner step is returned to the CONOPs
document for revalidation. Owner validate the document and approves the next
step.

v’ 25, the owner and stakeholder owners propose the final correction taking into
account all relevant independent, internal and external changes. In case that
results are not acceptable, owner has a possibility to return the process to the
beginning of the stage Gate No.4. Owner validate the document with the
stakeholders and approves the next step in the stage gate No. 5.

Chart 111-5. Stage Gate Matrix No.4 (Enclosure No.4)

Chart 111-6 shows stage gate No. 5. It is a fifth step in the RIO model process. At this
step all data is collected. The given set of risk analysis reports and results is studied. At this
step confirmation of all risk mitigation actions is given by the functional area manages. FAMs
or stakeholders proposing further actions of the critical segments. The critical segments of
the risk analysis contain known and unknown risks that are still highlighted as an unresolved
impact. Flow chart enable possibility of the corrections through the workshops [30, 92]. At
this step, the emphasis is given on risks with still high category. At this stage of RIO process
much detailed corrections are applied. All corrections are based on schedule timeline
impacts structure. Through the workshops all possible corrections are clarified. At the end
of the stage gate No. 5 results of the known and unknown critical risks are authorized by the
functional area managers and final data is presented in Table 1 & Table 2 - Major risks for
the Project No. 1 & No. 2. Stage gate No. 5 has in total twelve activity steps under the stage
gate criteria. Activity steps are numbered (*) 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10,
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5.11, and 5.12. Each one of the steps has defined classification of the given tasks. Further
down into the mapping tree flow chart (**), the steps are defined based on the blocks
including the legend. Each one of them is categorized and introduced through the entire RIO
model. Following the third (***) set of the documents numbered 26, 27, 28, 29, and 30. Owner
initiate the documents [23, 17]:

v’ 26, risk register objective document is uploaded by the owner and the stage Gate
No.4 initial risk strategy report is confirmed. Initial risk data contains all knows and
unknowns associated risks. Owner validate the documents and approves the next
step.

v/ 27, owner and stakeholders owners confirming that still high, high level of the risks
are critical. At this level only high-high risk are subject for the additional
mitigation/possible corrections. Owner validate the document and approves the
next step.

v/ 28, owner with the stakeholder owners reviewing (technical/commercial) the high-
high risk and suggesting all possible changes and mitigations, based on the all
associated elements with the key reasoning. If the results are not per the minimum
required project objectives, owner has possibility to return the step from the
beginning of the Stage gate No.5 process. Owner validate the document and
approves the next step.

v' 29, owner and the stakeholders review entire risk document. Applying final
mitigation, correction, probabilities with all reviewed information. Owner request
independent review and approves the next step.

v' 30, owner upload all relevant data into the final RWBS and the schedule. Owner
finalize the risk schedule report document. The schedule deviation impact report
is created with all associated risk, but with the focus on only the risk that having
the impact on the schedule project durations. Owner request the validation from
all stakeholders involved. If the results are not acceptable owner has a possibility
reinstate the entire stage gate No 5. process. If the results are acknowledged by
the all involved stakeholders, owner validate the document and approves the next
step in the stage gate No. 6.

Chart IlI-6. Stage Gate Matrix No.5 (Enclosure No.5)

Chart IlI-7 shows stage gate No. 6. It is a sixth and final step in the RIO model process.
At this step all obtained data of risk analysis including reports and results is combined, and
all associated project risk results are locked. At the stage gate No. 6 final risk analysis reports
are prepared. Obtained data and the files are archived and saved on share drive. The stage
gate No. 6 has in total three activity steps under the stage gate criteria. Activity steps are
numbered (*) 6.1, 6.2, and 6.3. Each one of the steps has defined definition of the given
tasks. Further down into the mapping tree flow chart (**), the steps are defined based on the
blocks including the legend. Each one of them is categorized and introduced through the
entire RIO model. Following the third (***) group the set of the documents such a final project
documents and the server database. At this stage, reports are locked, uploaded on servers
and shared as a final reporting outcome [23, 17].

Chart I11-7. Stage Gate Matrix No.6 — reports (Enclosure No.6)

Based on the above charts, in order to implement an effective and efficient approach
to the risk management, adequate and systematic methodology is needed, and more
importantly, knowledge and experience. The results of previous surveys mentioned earlier
in dissertation show that neither project carriers nor contractors do not systematically apply
risk management procedures, which negatively affects the performance of the project. This
research will demonstrate that the model will integrate a risk assessment tool better than
individual risk assessment workshops [50]. The details of the stage gate steps will support

58



Systematic risk management model in the project initiation phase

this research from the moment of the initiation by making a decision from the standpoint of
a quantitative approach with the aim of maximizing effectiveness [50].

The quantitative risk management is an activity that involves risk identification, risk
assessment, where in the presented model will develop strategic steps for risk management
and the application of corrective measures or risk mitigation by functional management
teams and certain criteria [22, 23]. The entire methodology is obtained by the case studies,
with one example in the project development phase and one example of the implemented
project case. Both of the cases are implemented in Croatian organizations, discipline of the
public energy industries sector.

With this quantitative approach, which takes into account quantitative risk factors and
risk management, the preparation phase will be carried out step by step, which will result in
better implementation of project risk management. At the inception phase of the process, for
the purpose of input data, the quantitative data from the Work Breakdown Structure (WBS)
will be used to collect [26]:

v' A detailed approach to risk management will contribute to the development of a
project description by actively involving the stakeholders of designated project
groups or detailed designated representatives where all managers are involved in
the process.

v' Backup data or existing data for the description of the step of the map will be
classified hierarchically according to the plan of the risk identification stream.

The choice of input data is made on the basis of a historical database. The
management knowledge and knowledge of mapping criteria through the model will be used
in risk categorization. Some risk packages will not be taken into account due to already
known mitigation. The systematic risk management requires interactive stakeholder’s
involvement, as, besides the quantitative framework, experience is the best tool for risk
management. The risk management model and the approach are integrated or established
at an early project stage [15]. The model is based on uncomplicated tools and is easy for
users. During the preparatory process, decision-making will encompass all involved risk
analysis stakeholders and provide responses. A quantitative approach should also include
a subjective and objective approach in order to obtain specific responses to future risk
management.

6.10 Methods to be applied in the model

The interests in risk management came in the late XX century, and in the XXI early
authors state that risk management was a significant step in most organizations [69]. Logical
model and the structure are the part of the research study of existing practice involving tools
like risk registers, risk management spreadsheets, brain storming sessions, etc... [60]. For
the purpose of the presented model, few of the support tools techniques and method
application are used in the risk mapping tree such as Risk Work Breakdown Structure
(RWBS), Risk Registers (RR), Probability and Impact (PI), Analytic Hierarchy Process (AHP)
and Fault Tree Analysis (FTA) [42, 50]. Each one of them is driving the same objective,
which is to support the presented model and to be effective in capability of including the
uncertainty of risk judgment in any projects per the given criteria. The proposed mapping
process includes the tools which are applied in any project risk management with the task
to improve implementation of project and to prove its validity. The focus of the used methods
in the presented risk management model is how to improve the way of risk control in
industry/energy projects. The details of the task are based on contribution in probabilistic
scheduling through conduction of simulations with the more powerful outcome results. The
model is aligned with the common judgment, where controllable and uncontrollable risks can
only be responded by utilizing risk management process. The existing method focus is about

59



Systematic risk management model in the project initiation phase

earlier detailed startup of the project predetermination, preparation and subsequently,
control. That includes an update of the model methods as well periodically during the project
execution. The risk response is the last risk management step in the model tree, where the
results of the preceding steps are discussed and suitable to risk mitigation actions [25].
These steps are taken before facing any risks corrective measures. All associate methods
will not focus on the economic effects rather on technical scheduling approach.

6.11 Model outcomes and criteria for mitigation of model possible
faults of the model

In doctoral dissertation, the accent is not given on computer results, then it is
presented integration of the existing risk management tool. As an additional contribution,
who are the functional area managers (FAMs) with the systematic model interactions and
predefined RIO criteria delivers an effect of improvements in project timeline results. The
RIO model map tree diagram allows several conditions that influence on failures. The failures
are usually the gaps in choices, investigation and selection of information data [9, 37, 76].
The identified methodology failures have constructed connections that allows FAMs to use
return possibility function “If Yes, continue to the next step or stage gate”, or “If Not, return
to the designed step in the stage gate”. The RIO model evaluates all failure possibilities at
any stage-gate or the step in the current stage gate before moving on next task. As an
addition, information data failure is dealt with the precision of next steps:

v predefined documents,

v predefined sets of the equations in excel,

v" model’s ability to rechecks the status of documents,

v and the confirmation of documents prior moving to the next step [37]:

IF(OR(OR(% C, ="X") ;OR(% D, :"X");OR(% E, ="X");
IF(OR(OR(Z C, ="X") ;OR(Z D, ="X");OR(Z E, ="X"):

o n=1 o n=1 o n=1
OR(Z Fp :"X");OR(Z Gy ="X") ;OR(Z H, ="X");
n=1 n=1 n=1

) );"Check data!'T;"DOCU“’ﬂent OK :/") “

The risk identification oversight model (RIO) include a quantitative evaluation of the
probabilities of various faults or failure events leading eventually to calculation of probability
at the top event, the system failure (Wang et al, 2000). The main advantages of risk
identification oversight model (RIO) are [37]:

v’ flow decision tree is not big,
v decision tree is not complicated,
v’ visualization of analysis including all sets of corrections is friendly use,

The RIO flow tree is based on systematic and logical method. The model method tries
to mitigate and take iterative correction of all possible gaps, faults prior the next step
approval is given [9, 37, 67, 76]. The method flow tree has significant challenging portion in
entire process. The flow tree has to predict the consequence potential risk events based on
size, complexity and uniqueness of given project objectives. As an additional added value
to the process are risk key owners or functional area managers with main task to enforce
and control improvements before and after final document approval. The risk owners has an
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option to accept the final document, present the following consequences by using the
systematic steps in RIO model. It is important to underline that all results, consequences of
mitigation criteria are given risk owners or stakeholders for comments, review and approval.
For that reason, all possible faults (tool or human) are automatically mitigated. The model
faults are mitigated through the steps of quality control before any document is upload into
the model. Taking into account human error the faults are mitigated by the constant
participation of risk owners or stakeholders. The risk owner participation and contribution are
given through the selection of probability decision and possibility of the steps repetition with
main target to gain realistic results.

The RIO model assessment and analysis of the risk is measured by [12, 22, 25]:

v cost (RBOE or the base of the risk budgetary estimate),

v time (delay risks, described in timeline),

v' quality (generally risks that are associated with the contract definition and it is
applied through RBOE of improvement).

Therefore, following the above breakdowns emphasis in the dissertation is given on
time and delays. One of the reasoning of the selected model is well given fact that many
risks remain unidentified, and proper risk management becomes impossible. These are the
key reasons why such a research is important to be developed in the early stage of the
process preparation.

Useful acknowledged techniques in identifying risks, are part of the presented model,
including brainstorming as well with the objective or subjective inputs. In addition to that the
model can apply the external consultants if it is needed or relevant guidance for the
independent project objective needs. The model effectiveness is part of the systems that is
depending on a comprehensive understanding of how the business operates in practice.
Thus, even the presented model is not a standalone tool, where usually software’s or any
other ‘standard solutions’ should be approached with attention. The structure of the model
is built on the preventive action to lean the uncertainty. It is inevitable to have preventive
actions, since projects are very unique and temporary undertakings are based on
assumptions and constraints. However, with the risk management pre-process approach
through the presented systematic method, model delivers the project results to the
stakeholders with a different detail for the further implementation. Details are upfront
knowledge and narrows of any possible faults to the bare minimum. Further down the model
is trying to attempt the control of uncertain environment by the preset-up variable and the
limitations on faults side. The use of structured criteria variables will be systematic
techniques such as:

estimating,

planning,

cost control,

task allocation,

monitoring,

and corrective review actions.

AN N NN

The some of the faults will be mitigated through the systematic risk model, and some
of the faults will be mitigated by the predefined risk tools. The model inputs and the model
outcomes are focused on the high identified risks, where such a risk can be described as
the distance between the objective’s expectations and the current situation [25]. Since the
model is based on the risk management and if we look from the project management view
concerning high risk identified, the risks are considered to have at least one cause and at
least one effect, thus risk is typically represented based on probability vs. impact [25, 63].
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The model will follow the standard risk management logic, with prioritization of risks,
provided action-oriented information to the next steps in the stage gates. The results will
have effects that all of risk events should end with real contingency events, were contingency
is referring to as an unplanned probable future deviation which will not occur unless risks
occur [86]. The systematic risk management model criteria aim is not to eliminate all risks
faults, but to focus actively in identifying those faults and mitigate them in the early risk’s
assessment phase. The mitigation and enhancement are the most widely applicable and
widely used response strategies. By the systematic early risk management model criteria
actions, it will be targeting those risks associated with high leverage towards minimizing the
residual risk [25].
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IV. Results of the research

7. Possibility of applying the quantitative model

The proposed research includes current risk management inefficiency using an
approach based on acquired knowledge and literature research, consolidated into a specific
risk management methodology: at early stage in defining the project objectives. The focus
of research is possibility of applying a "stage-gate” model as a risk-treatment process in the
early phase of project preparation. The stage-gate of the quantitative model is defined in the
literature by Cooper in early 1990. Expected results of the quantitative model will follow
stage-gate steps, after applying the risk response strategy, at the very detailed levels of risk
evaluation by including all functional disciplines. The results should point the maximum
elimination of all errors in the model, based on the specified probability in the "stage-gate”
process.

A review of the literature has shown need for a systematic approach in risk
management by defining the preparatory phase of the process. Since the engineering
industry requires proactive behavior, potential problems must be solved at early stage of the
project definition and implementation phase. The objective of the early definition phase is to
prepare a mitigation plan and to limit all known and unknown risks before it moves to the
next step. However, the risk degree level depends on complexity, size (and in terms of period
of project performance (POP) and budget) and location [15]. There are not too many studies
from the perspective of developers that represent a risk management framework with
integrated software development and involved shareholders [15]. The basic message of all
studies is that successful projects ability to foresee the potential problems and attempt to
solve potential problems much before they occur. This should be a feature of risk
management and the goal of the presented study.

In order to better illustrate the results of the research it is necessary to confirm a
significant fitment of organizations in present day. To delivers the end user value and as well
enhance their organizational performance by means of efficient, effective approach to
situations and flexible adaptation to rapid industry organizations need has to become
accustomed. Presenting these research results, an analysis of the basic research
characteristics of the items was used. Such a characteristic are set of methods that gives a
description of the results and aims at grouping, arranging and displaying results, as well as
determining the basic indicators of model applying possibilities. The model network is further
incorporated into a modified matrix network approach in order to facilitate a quantitative and
more accurate risk-based conditional probabilities of the project assessment. The
guantitative model matrix is further used to identify the significance of the given variables,
while factor risk analysis was used in establishing which of the variables could be measuring
the same effect.

The model application of using quantitative systems is applicable to the existing and
new methods. The model applicability represents a good understanding of the objective,
recognition of all relevant variables, their relationships and ability to take and undertake the
risk analysis. The model has possibility to be integrated and applied based on the schematic,
analogue, mathematical numerical parameters. The emphasis is given on the collection and
integration of the numerical data, summary of it and final mitigated drawn conclusions.
Nevertheless, the next charts are showing that the usage of the final data results from the
model, are easily integrated into the MS Project Office tool. Easy model MS project
integration comes from the initial work breakdown structure data, then initial schedule, where
upon the model mitigation strategy is completed the new schedule results are obtained. Such
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a data can be easily used within any scheduling tool for the purposes of the time deviation
presentation in days/percentages or the even the financial presentation including the PERT
analysis probability cases through the Monte Carlo [55].

7.1 Testing the reliability of the model elements

The probabilistic reliability of model techniques and a deeper understanding of model
failure are given through the likelihood of usefulness of the testing techniques. The testing
draws our attention to the consequences of failure at early project stage related to the risk
management process. However, to achieve such a possibility, a well-defined model and the
systematic structure together with a robust reliability technique is needed. The systematic
method element provides an implicit limitation that is far more accurate than other
approaches. Thus, such an approach from one point of view will have the full advantage of
the probabilistic possibilities and from another view of it needs will have both an advanced
systematic model and supporting reliability technique. The assessment and absence of
systematic modeling methodology approach of solving errors, includes fact that its error
analysis is well-understood. This bring to the conclusion that many challenging methods do
lack in this manner [15, 69]. A weakness of such a method is the often-large number of runs
needed per the given gates, particularly in complex models, where each of the run may
require a set of elements, analysis or other elements that are time-consuming for process.

The stage gate controls reliability and analysis of systematic structures with variety of
key known set points. This is considered to be the most robust and most generally test
applicable. The return functions of variables between the steps, further reduce possible
faults and give methods more reliability elements. With such a treatment there are no
possibilities of missing or skipping of steps, there are no possibilities of adding any other file
that is not designated for the certain step of the predefined task. Further down in the
dissertation chapters it will be described how the testing from the information technology (IT)
prospective is setup. The systemic model describes the way of reduced replication through
the stage gate tests even further then other models, while retaining the accuracy and taking
into account present limitation of given information. The weight of the model lies in the
difficulties where it is necessary to make highly accurate mitigation of risk reduction. The
recognized authors such as Word and Chapman suggested that is usefulness of minor risk
formalization is eminent with decision to be eliminated from the further consideration [27].
The emphasis is that such a group of risks should be collected together, where leaves a
relatively small residual of the major or highly need risks. In this way, various risks can be
constantly checked and monitored. Such a decision-making process presents a framework
for risk management where each step of stage gates is a sequential decision for its self’s.

7.2 Model compatibility with the existing risk management tools

Dissertation describes a framework of collaborative risk management tools based on
the model of multidimensional coordination that includes [39]:

documentation reviews,

information gathering techniques,

brainstorming,

delphi technique,

root cause analysis,

checklist analysis,

risk registers,

risk data quality assessment,

determination of quantitative probability and impact,
partially monetary analysis,

AN N N N N N N R SN
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v' and the decision tree analysis.

Such a model collaboration structure allows run time expansion, making mitigation a
continuous process with the variable risk structure depth. This allows risk management to
apply different hierarchical decisions. The developed method has an ability to be used from
and for any other existing method. In certain stages of the risks mitigation we can associate
the action or the even tools with the existing traditional risk management processes [31, 33,
36]:

(RWBS) Risk Work Break Down Structure,
(PERT) Project Evaluation and Review Technique,
(FTA) Fault Tree Analysis,

(HAZOP) Hazard and Operability Analysis,
(HAZID) Hazard ldentification Study,

(ETA) Event Tree Analysis,

(AHP) Analytic Hierarchy Process.

AN N N NN

Dissertation develops fully integrated risk assessment with more details and more
steps that are necessary to bridge the existing gaps. The model is also using a quality check
list and it is superior to the other traditional risks check list, such as risk work break down
structure and the works shops. Within the usage of the existing traditional risk management
tools the model also quantifies the risks in the systematic manner, such as causal
relationship between the model steps and the stage gates.

7.3 Model compatibility with the existing planning and scheduling
tools

The one of the most achievable tasks in the presented model is collaboration with the
existing scheduling tools (MS project, Primavera or any other similar scheduling tool). The
possibilities of integration is widely applicable. From the upfront work breakdown selection
and the early schedule estimation, through the final selection of main risks impacted by the
schedule activities, collaboration of effects resulting with the final mitigations. The
possibilities and impact on the schedule tools to exclude the faults are usually mitigation
faults scenarios that includes [25]:

v being early/late for a milestone,

v increased/decreased cost,

v' exceeding the authorized budget/being on budget,
v’ failing to meet any contractual agreed targets etc.

The effects of the above-mentioned faults are the part of the contingent events. From
the schedule point of view the contingency has to be upfront planned with the unplanned
potential future variations, which will not occur unless risks happen. The main mitigation aim
of the faults will be up-front estimate of the known risk. The next step is not to have any
faults with impact in this case on the time duration, which on the end will reflect on cost with
buildup contingency to the level of overestimated but risky secured project. In the schedule
such a criterion is established from the purposes of the scheduling but with the reflection of
establishing kind of systematic structure criteria. Not considering such an approach in the
early project definition level, reviewing those processes often assume an unrealistic degree
of certainty about the project objectives and therefore, it usually reaches conservative
approach of the time estimation and the contingency [25].

Based on the selected approach, model will for illustration use the risk model
methodology shown through the project scheduling, including given risk provided dates with
critical paths based on activity durations and resource risk management availability, with
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assumption that all risks are recognized with certainty. The quantitative risk analysis used in
the proposed methodology explores quantitative measurements and contrasting to the given
risk numbers in the early project phase [22]. Such an analysis allows the future development
in project phasing to use and consider results of risk analysis and prepare the team-
awareness in relation to correspondence: risks are being recognized and evaluated [25].

For the purpose of meaningful results, it is imperative to have life cycle risks
identification recognition in the earliest project phase, with outcome that more realistic
project plans and expectations of results are expected. An early methodical identification of
risks allows us to minimize and reduce the negative effect (faults) that have impact on
achieving the initially set of objectives [25]. Based on the previous, one of the stage gate
model aims is to usefully repeat the steps at some major levels. Such a repetition will be
done only in case that results are not in line with the given targets. Additionally, correction
of the faults can be made by systematic risk assessment approach, with conveying better
results.

Based on the final results the schedule will have already assessed and recognized
major risk events that have impact on the schedule. Such an approach will give the project
managers and the schedulers much better upfront knowledge and allowed them to react
accordingly. Also, let’s not forget that in the RIO model whoever is the owner of the risks will
decide on the mitigation method and the risk priorities. With the structure of the model
criteria, it will be presented formation of the backup checking to reduce the negative effect
of the risks. One more field is important when we are talking about the early identification of
the risks, which are the unknown risk values, which produce uncertain risk probability and
impact on schedule. Through the model it will be identified most of the unknown risks with
the high predictability [25]. By unknown predictability it will be estimated the range of risks
impact, and selected risk group of low manageability. At definition risk management stage
some of the results can show as risks with high or low risk potential therefore decision can
be made of transferring possibility of unknown manageable risks to another (third) party. Not
all unknown risk can be mitigated since unknown sources but at least it can be measured
and recognized for the purpose of alert in preparation and detailed schedule implementation.
The final risk data is early transferable trough the model and can be used as shown in the
reports at RIO stage gates IV through VI.
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V. RIO web model connections

This section presents an analysis of the research results with emphasis on testing the
hypothesis and answers to major research questions. In addition, a comparison of the
obtained research results between the presented dissertation (theoretical background), as
well as the practical implications arising from the two project examples results has been
presented.

8. Analysis of model connections

8.1 Model pattern demonstration

As per the Chapter Il and the paragraph 6.9 the RIO model covariance primary use
matrix link associations between the groups: control flow items (*), stage steps (**) and
documents (***). Based for the model creation and test homogeneity for accessing and
managing the data are used Microsoft and core web technologies. In general, the HTML5
(markup language), CSS3 (Cascading Style Sheets), JavaScript (interpreted programming
language) are used for creating frontend interfaces and visual state display. The language
C Sharp (C #, Programming Language) is used for creating a back-end data management
interface with the document variable relation. The SQL (Structured Query Language) was
used to create a database queries. The Microsoft Access tools was used an overall
covariance to save and manage the state of the project and their steps.

Chart IV-1. RIO web model of Stage Gate No.1 (Enclosure No.7)

Chart IV-1 shows the stage gate No. 1, based on the described process in section I,
paragraph 6.9, Chart IlI-2. The foundation for design of the web tool and creating a RIO
model was a matrix model flow chart. The code of the provided languages is (paragraph 6.9)
giving the basis for a visual representation of the workflow. After workflow analysis is
created, parameters are created and set to be used in the database. The parameters are
defined so that current status of each data sets and steps within the sets can be monitored.
The supervision was established through the tables. The tables are created, and baseline
standardization was done in the process. The process of the same data organization gains
flexibility and efficiency when drawing logical matrices and data sequences. In the
background model uses (hard-coded) a tightly keyed way of checking data parameters from
an excel document and verifying their availability.

Chart IV-2. RIO web model of Stage Gate No.2 (Enclosure No.8)

Chart IV-2 shows the stage gate No. 1, based on the described process in section lll,
paragraph 6.9, Chart III-3.

Chart IV-3. RIO web model of Stage Gate No.3 (Enclosure No.9)

Chart IV-3 shows the stage gate No. 1, based on the described process in section lll,
paragraph 6.9, Chart IlI-4.

Chart IV-4. RIO web model of Stage Gate No.4 (Enclosure No.10)

Chart IV-4 shows the stage gate No. 1, based on the described process in section lll,
paragraph 6.9, Chart IlI-5.

Chart IV-5. RIO web model of Stage Gate No.5 (Enclosure No.11)
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Chart IV-5 shows the stage gate No. 1, based on the described process in section lll,
paragraph 6.9, Chart II-6.

Chart IV-6. RIO web model of Stage Gate No.6 (Enclosure No.12)

Chart IV-6 shows the stage gate No. 1, based on the described process in section lll,
paragraph 6.9, Chart IlII-7.

For each and every step, the coded functions and methodology that are executing the
forms are programmed to find exact defined templates with exactly defined parameters. The
program code is using special classes from (library) before checking each and every step.
The programmed code checks the file without loading the file into the model until all the
conditions in the file are met. Depending on the defined parameters, the functions for each
and every step are separately controlled and administrated during the process operation.

By using the below described roles the multiple parameters are checked using the
functions:

v' Data about the state of a particular step in the database (a query is created based
on a database flow chart that use the return function true or false to the certain
attributes) through the Structured Query Language. This is coded through the
defined document and purposes, scope, definitions and revision history (***).

v' Data on the state of the previous step define the actual steps of the current step
(checking that there is a file from the previous step, and querying the database to
get information that the previous step is completed) through the Structured Query
Language, C Sharp

v' Data from the excel templates (***) that is requested at a particular step (upload a
class excel document (***) to load the parameters based on which the application
responds to error messages or goes further through the process) is controlled by
C Sharp

v" In the certain steps the return function of the connection in the flow chart has a
function with manually defined workflow, where and when the project risk owner
considers it is necessary to make changes within the defined templates. Function
described as (Yes / No). Additional sub-functions and codes are used to perform
such actions. Example of such a control is seen in step 2.17 with return function in
stem 2.1 of Chart IV-2. Web Model of Risk Management Stage Gate No.2.

Depending on the function described as (Yes / No) in steps of the stage gates, defined
by the matrix query and stored files, in such a case that return function yes or no is selected,
database is managing such as step by deleting stored files from the system. Therefore, the
parts of the functions that querying towards or in established base perform a change of state
to exactly defined matrix subtopic steps. In another word returns the process to the
predefined flow map tree step. This is controlled by Structured Query Language and, C
Sharp.

8.2 Testing of the measurement model parameters

The RIO model uses accurately defined excel documentation templates (***) where
the parameters are and can be monitored with presented application. Various methods for
checking those parameters are used. The method, "Check Excel File" checks restrictions at
each particular step, depending on the accepted parameter. If the parameters are precise,
file is authenticated and proceeds with variables 1 or 0 as a result. If any of the required
parameters within the template is incorrect, the application outputs are shown as error
depending on which parameter is incorrect [.net library]. The message is shown as an
incorrect document template or parameter document validation within the "Approve"
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worksheet.

private int CheckExcelFile(string DocName, FileUpload UploadForm)

{
try
{

ExcelPackage package = new ExcelPackage(UploadForm.FileContent);
var ws = package.Workbook.Worksheets["Approve"];
if (ws.Cells[3, 2].Value.ToString() == DocName && ws.Cells[6, 2].Value.ToString() == "Yes")

return 1;

}

return O;

}

catch

{

return O;

}

Chart V-1. Coding of data excel documents (MS Excel)

Chart V-2. Approved coding of data excels document, protection (MS Excel)
(Enclosure No.13)

Criteria for each step in RIO model are firmly typed functions using methodology that
must re-examine each condition that is defined per each row. Such an approach will make
successful model. For the purpose of the non-breach security it is used template with
extension *.xIsx for encryption and document protection at a higher level. Such a higher level
of protection was not possible in earlier versions of the Microsoft office document (Excel 97-
2003) [ADO.NET data controls]. Thus, from Microsoft office document Excel version 2007,
it has been used more advance algorithms protection. Also, within the Microsoft office
document Excel version 2007 standard itself its reduced ability to break protection and
change the limits which we want to protect against unauthorized modifications. Each
document is and can be protected at multiple levels to allow user to work on a specific project
and reduce the ability to modify parameters that affecting the accuracy of the document. The
easiest rechecking of model can be tested by trying to change a parameter within a particular
template for which we do not have certain rights and we try to attach that same document
within a certain step. The model will alert the fault. Example of such a control can be seen

in all steps of the RIO Stage Gate Web Model. Annotation (2). Enclosure No.17 — RIO — Risk Process Map Web
Model is showing web tool and detailed RIO model code.

Chart V-3. Fault alert of coding, data excel documents, protection (MS Excel)
(Enclosure No.14)

The outcome of the multi-level protection results that unapproved document cannot
be attached to defined step. If this is the case, the application will eject the following message
using built-in functions and methods for checking the parameters.

Chart V-4. Message of the unapproved excel documents (MS Excel) (Enclosure
No.15)

This means that the model is protected against two levels by preventing and reducing
the likelihood of errors occurring.
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8.3 Testing of individual connections in the model

The RIO model individual connection of the documents (***) are very important. Each
document of a particular project is related to a previous document or multiple documents.
The relative link to the folder in which the documents of a specific project are saved and
protected doesn’t have to change connection. In a way that such as step is needed change
of any connections is possible by binding documents manually if necessary. By this
systematic approach RIO model allows documents of a particular project to be subsequently
collated through file sharing technology and management control. Such an example is
SharePoint, or some special collaboration system tool.

The root cause of the chosen methodology and the verification of each step after it is
confirmed within the document it is saved it in the folder within the application called by the
project name. The verified and stored documents are physically available for reprocess if
turn out to be necessity. Such, a document can be subject to changes. The program code
checks separately gate and steps each time the application is loaded [.net library]. Therefore,
step is validated only based on the parameter confirmation and the presence of the file as a
physical confirmation. If any of the conditions are not met all further steps and the gates are
not visible. The parameter function performs checks each and every time of the current or
preceding steps to make unquestionable that parameters are visible or hidden. The format
of parameter functions is setup in such a way that allows users to easily monitor the project
process status.

For the purpose of gates and steps control, special methods have been programmed
for checking and allowing the specific action. The special technique of double step
verification is performed. Firstly, verification is done through the file or files by authentication
method and special additional function. The additional function, besides examining the
presence of the file, requires that particular step to be further manually verified for the
validity.

protected void btnEnsuredYes_Click(object sender, EventArgs €)

using (OleDbConnection con = new OleDbConnection(konekcija))

{
string upit = "UPDATE t_project SET ensured = 1 WHERE id = @id";

using (OleDbCommand cmd = new OleDbCommand(upit))
{

DataView dv = (DataView)dsSelectProcject.Select(DataSourceSelectArguments.Empty);
string ProjektID = dv.Table.Rows[ddIProject.Selectedindex - 1][0]. ToString();
cmd.Connection = con;

cmd.Parameters.AddWithValue("@id", ProjektID);

con.Open();
cmd.ExecuteNonQuery();
con.Close();

}

Start();
ShowMatrixGatel();
}
}

Chart V-5. Authentication functions for data excel documents (MS Excel)
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protected void btnEnsuredNo_Click(object sender, EventArgs e)

{

using (OleDbConnection con = new OleDbConnection(konekcija))

{
string upit = "UPDATE t_project SET started = 0, ensured=0 WHERE id = @id";

using (OleDbCommand cmd = new OleDbCommand(upit))
{

DataView dv = (DataView)dsSelectProcject.Select(DataSourceSelectArguments.Empty);
string ProjektID = dv.Table.Rows[ddIProject.Selectedindex - 1][0]. ToString();
cmd.Connection = con;

cmd.Parameters.AddWithValue("@id", ProjektID);

con.Open();
cmd.ExecuteNonQuery();
con.Close();

}

pniStart.Visible = true;
btnStart.Visible = true;

Start();
ShowMatrixGatel();

}
Chart V-6. Authentication validity functions for data excel documents (MS Excel)

In certain phases, this means going back to the previous step depending on the
certain given conditions, through the more pre-setup functions and ways. The one of the
functions is written for base query. By that function it can changed the state of the certain
steps. The second purpose is to delete the files up to the steps that is defined by flow chart
condition with given return back option to the certain step. For the deletion task it is defined
special function within the tasks to delete selected documents which are defined in the
model.

protected void btn_stepl 3 _no_Click(object sender, EventArgs e)

{

DeleteFile("1. Risk Assesment Document.xIsx");
DeleteFile("1.a Risk Assesment Document.xIsx");
DeleteFile("1.b Risk Assesment Document.xIsx");

hiStepl_2.Enabled = false;
hiStepl_3_1.Enabled = false;
hiStepl_3_2.Enabled = false;

BackToStart(4);
BackToStep(3,2);

Chart V-7. Validity functions of steps changes for data excel documents (MS Excel)

Alternatively, the written functions for the parameters of reset is used for resetting,
and the status changes per the given definition in the flow chart.

protected void BackToStep(int less, int more)

{
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using (OleDbConnection con = new OleDbConnection(konekcija))

{
string upit = "UPDATE t_criteria SET finished = 0 WHERE project_id = @project_id AND step_id <="
+ |ESS + lIIA\ND Step_ld >= " + more + llll;

using (OleDbCommand cmd = new OleDbCommand(upit))

{

DataView dv = (DataView)dsSelectProcject.Select(DataSourceSelectArguments.Empty);
string ProjektID = dv.Table.Rows[ddIProject.Selectedindex - 1][0]. ToString();
cmd.Connection = con;

cmd.Parameters.AddWithValue("@project_id", ProjektID);

con.Open();
cmd.ExecuteNonQuery();
con.Close();

}
}

Start();

ShowMatrixGatel();
}

Chart V-8. Validity special functions of selected document erasing (MS Excel)

In each particular template document (***), depending on the step and the stage gate,
the columns are locked and cannot be modified/changed. For the purpose of the systematic
document control it is used function for protection (locked), modified only for the arrays that
are not needed per the option steps in particular excel document. The protected documents
only point certain possibilities of visualization for some formulas and background function if
it's necessary. In order its functionality workbook or the sheet must be password protected.

Chart V-9. Locked special functions of all document (MS Excel) (Enclosure No.16)

The link between any documents, with emphasis on related documents to the
scheduling activities is achieved by using the built-in excel functionality. Built-in formula
automatically searches source of needed data and usage through the current working step.
By each time the document is used or open, it will request the update function. This have
been achieved by “FORMULAS> Edit links" described in the dissertation under paragraph
6.9 by formula (1).

The scheduling connection of the initial work breakdown structure (WBS) and the all
further related link documents to the scheduling files follows the similar logic. All data is
analyzed with emphasis only on schedule timeline impacts. The comparison has been
withdrawn from the initial data file and treated through matrix flow steps of changes. The
changes are shown using the embedded excel formula and pivot analysis of data on certain
tasks in which changes are occurred. Such a connection drives the proceeding data, to
obtain the final excel graph views.

In general, the rule of the links between the documents is viable if the data source
that is used is unified. This means that the path to the source document from which data is
used, always pointing to the absolute path instead of the relative. The absolute path allows
the user to work without modifying the link to the document from which we retrieve the data.

72



Systematic risk management model in the project initiation phase

For such a type of document management, it is best to use "mapping" which in this case is
RIO model systematic setup. By this, each user or computer location that performs file Excel
data handling, allowing end user to exercise the accurate data source for the particular
needed document. This is not necessarily limited to case of source such as excel document,
on contrary source can be a database or some other file source from which we want to
modify the existing data.

8.4 Practical model implications

For the capacity of the fully RIO model functionality, the application requires the
presence of a Microsoft Office suite as a predefined template of management tool and
Microsoft web server (IIS, Internet Information Services) [Programming C#, 4th Edition
2005]. The application itself is independent and can be distributed through any location and
it can be accessed locally or through the network. For the application stability the minimum
software requirements of the broadly standard application is needed. Such a minimum is
achieved through the Microsoft OS WIN7, Server 2008 R2 or later, Microsoft NET.
Framework 4.6.1 and the Access Database Engine [Programming C#, 4th Edition 2005,
ADO.NET data controls, OLE DB provider].

The implications that may arise using the application can be of applicative nature or
may be caused by a human factor.

The implications of the applicative nature:

v" incorrectly configured server configuration on which the application is distributed,
v incompatibility (due to non-compliance with minimum software requirements),
v due to code errors and unforeseen situations that are not defined in the exceptions.

Implications caused by a human factor:

v social engineering (a template change password that allows users to modify the
document structure and modify parameters for regular work),
v' save templates to formats that are not supported by the application.

All above implications are mitigated through the process. One of the mitigation factors
is taking into account the human errors. Inability to influence on human factor, the application
through the model implements the exceptions. Such an exception attempting to load the
parameters while tracking the database status with continuously controlling the correct
operation in the RIO model. In case of applicative nature errors in application or error
occurred by human-induced faults, the application allows easy and quick modification of
steps refinement of functions, and control methods. The modification is possible because of
the programming technique (object-oriented access). Such a technique has been used with
the main aim of avoiding data structures by enabling communication between the objects,
for easier monitoring of status and changes. From the RIO model application point of view,
the flexibility of the model is defined by the workflow and the controlled matrix flow chart that
has possibility of:

v' changes,
v adjustments,
v'and improvements if it is needed.

Usually this flexibility is proposed for the purpose of:

v' risk ownership changes,
v’ prioritization of other disciplines,
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v or the introducing different nature of the project objective.

For the purpose of easier application distribution and the RIO model management,
the Access database from office packets was used during development phase. For the future
guidelines of the research in a corporate world surroundings for this type of practice, with
larger database file and data volume requirements solution such as Oracle Database or
MSSQL type enterprise would allow an even more flexible measure [Programming C#, 4th
Edition 2005]. Annotation (2).
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Discussion of the results

9. Analysis of research results

9.1 Model results comparison based on presented project No.1 &
project No.2

For the purpose of dissertation, the RIO model will make the comparison between
actual projects (Project No.1 and Project No.2) and expected results with the possible known
deviation analysis. Both projects (Project No.1 and Project No.2) are defined, prepared, and
executed from the same team members. The Project No.1 has been applied through the
model in a way that analysis is done upon project completion. The objective risk comparisons
have been taken into consideration. The approach and the process focus were only on the
risk associated tasks that where familiar in the project definition phase. Such a method is
used to have correct and precise comparisons. None of the risk was taken into account that
had corrective action during the implementation phase. The results and the knowledge of
the analysis is considered in the future planning process in order to avoid other plan
deviations. Few steps in this risk project analysis has been conducted:

v’ first, the completed actual values are compared with the planned values,
v' then with the help of the systematic risk RIO model analysis the correct decisions
and measures are recommended.

The Project No.1 is a reconstruction project of a jack up platform in energy sector.
The project is grounded on one hundred six technical specification, with the purpose of the
ten years recertification of the jack up unit which includes major reconstruction activities
covering all engineering disciplines. For the purpose of the risk identification, assessment,
mitigation, contingency and analysis the main tools as RWBS, RR, PI, AHP, and FTA are
used [23, 42, 50]. All mentioned tools are integrated into the early systematic process called
RIO. At the initial phase of the risk identification, it has been identified in total three hundred
two (302) risks [37]. The existing history database is used and compared with the identified
total three hundred two (302) risks. Upon all stage gates iterations and applied mitigation
strategies it has been selected only fifty-one (51) major risks. The final (51) fifty-one risks
uses the form of work breakdown structure (WBS) with addition of scheduling timeline
impacts. The final risks are analyzed are process through sets of predefined formulas, using
the Microsoft excel as base for the data analysis. Using the RIO model and going through
the defined steps leads to the Table V-1. Result differences. It has been shown that
considerable gaps regarding timelines are detected [37]. Full report results can be seen
under the X. Results, (Report results - Model results of the Stage Gate | - Project No.1).

Table V-1. Major risks for the Project No.1 [37]
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Task ID

14

15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

Task

STSI - painting specialist consultant
Painting specialist consulting in work breakdown - ongoing activity with intermetent
meetings and consulting - Phasel
Painting specialist consulting in work breakdown - ongoing activity with intermetent
meetings and consulting - Phase 2
Painting specialist consulting in work breakdown - ongoing activity with intermetent
meetings and consulting - Phase 3
Procurement LLI
Procurement Other
Project Team - mobilization
LEGS SCOPES OF WORK (Detailed Schedule)
Leg #3
Leg #2
Leg #1
LAB-HSO-004 Main Deck - steel renewal
Removal of wasted areas and welding of new steel as per refurbishment plan

Removal of wasted areas and welding of new steel as per refurbishment plan PHASE 1
Removal of wasted areas and welding of new steel as per refurbishment plan PHASE 2

Removal of wasted areas and welding of new steel as per refurbishment plan PHASE 3

LAB-HS0-002/003 PRELOAD TANKS
BOW
TANK #1
TANK #2
TANK #3
STBD
TANK #13
TANK #17
TANK #12
TANK #14
LAB-HSO-023 Cable Trays & Supports - renewal
Refurbishment of cable trays and supports - phase 2
Refurbishment of cable trays and supports - phase 3
Helideck installation
MARINE EQUIPMENT & SYSTEMS
LAB-MES-002 Jacking system
LAB-MES-008 Preload System - piping & dump vaves repair/replacement
Preload System - piping & dump vaves repair/replacement - PHASE 1
Preload System - piping & dump vaves repair/replacement - PHASE 2
DRILLING EQUIPMENT & SYSTEMS
LAB-DES-004 Top Drive - overhaul
LAB-DES-003 Top Drive Trolley Beams - guide track alignement/replacement
LAB-DES-008 Well Testing Lines - repair / replacement
LAB-DES-013 Mud Pumps - overhaul
SAFETY EQUIPMENT & SYSTEMS
LAB-SES-004 Fast Rescue Boat - refurbishment
LAB-SES-003 Installation of new davits and life boat stations 3 & 4
LAB-SES-006/007 Fire Alarm System (AUTRONICA) - upgrade
LAB-LAG-002 Deck Cranes
STBD CRANE
AFT CRANE
PORT CRANE
LAB-EPS-001 MCC - upgrade
COMMUNICATIONS & DATA PROCESSING
LAB-CDP-004 TV system - recievers replacment

Baseline
Duration tasks

216

62

62

62
272
142

13
171
171
144
144

89

27

29

31
98
70
54
58
64
71
64
69
72
74
93
32
23
77
123
14
98
48
49
114
85
55
18
60
124
35
50
55
125
a1
a1
41
112
86
14

Estimated
Duration tasks

210

57

50

56
335
343

15
170
170
159
142
149

80

15

21

22
143
86
82
83
86
90
86
93
72
63
85
24
15
36
129
20
139
94
40
151
72
44
11!
40
106
28
35
45
65
31
37
37
100
167
12

Differences in
days per tasks ID

-6

-5

-12
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Comparison WBS, Stage Gate No.1 vs. Stage Gate No. 4
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Chart V-10. Major risk deviations Project No.1

Chart V-10 is showing the main deviation from the estimated, planned and actual in
days. Only major risk is taken into account. Chart V-10 shows the graph and the amplitudes
of the deviations [37]:

v' Baseline duration presents tasks timeline, including all stage gates in RIO
process,

v/ Estimated durations presents timelines based on initial WBS and schedule,

v Differences in days presents tasks after the RIO systematic risk process is used.

Therefore, it is obvious that from the initial estimates towards the final durations,
applied systematic risk management model approach added significant value. In addition,
the development of a new risk in RIO model tool aimed to assist the planners and planning
process stakeholders in the evaluation of risk development trends and the future project risk
implementation. The risk model tool will allow a more efficient and effective monitoring of the
future implementation per the project objectives, while it will enable decision makers to
evaluate the early risk mitigation result suggestions for plan revision with concrete criteria,
based on solidly documented facts.

The Project No.2 has been applied through the model in a way that it has been
analyzed the project from the beginning, definition then after, preparation until its completion.
The risk comparisons objective has been taken into consideration. Focus and the approach
was only on the risks that where familiar in the project definition phase where we could apply
the corrective actions. The Project N0.02 is a modernization project of a mobile drilling rig in
energy sector. The project is grounded on forty-seven technical specifications with the
purpose of upgrade and modernization. Project consist of all relevant engineering
disciplines. For the purpose of the risk identification, assessment, mitigation, contingency
and analysis exact set of tools and documents are used as in Project No. 1 [23, 37, 42, 50].
All mentioned tools are integrated into the early systematic process called RIO. At the initial
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phase of the risk identification, it has been identified in total two hundred fifty-two (252) risks
[37]. The existing history database is used and compared with the identified total two
hundred fifty-two (252) risks. Upon all stage gates iterations and applied mitigation strategies
it has been selected only thirty (30) major risks. The final thirty (30) risks uses the form of
work breakdown structure (WBS) with addition of scheduling timeline impacts. The final risks
are analyzed are process through sets of predefined formulas, using the Microsoft excel as
base for the data analysis. Using the RIO model and going through the defined steps leads
to the Table V-2 result differences. It has been shown that considerable gaps regarding
timelines are detected [37]. Each phase of the project domestic or international requires a
unique decision-making process to accommodate unique risk factors [71, 72]. For this
reason, authors Tah and Carr highlighted the importance of establishing a systematic risk

management process for each decision phase in any construction project [73]. Full report results
can be seen under the X. Results, (Report results - Model results of the Stage Gate | - Project No.2).

Table V-2. Major risks for the Project No.1

Task Task Baseline Estimated Differences in
ID Duration tasks Duration tasks  days per tasks ID
1 Project preparation phase 228 207 -21
2 Wind-wall 60 62 2
3 Triplex pumps 126 86 -40
4 Third party inspections, acceptances 11 18 7
5 Substructure 61 55 -6
6 R/U electrical power supply. (as per electrical power plan) 167 76 91
T Procurement of ZJ40 rig and main aux.equipment 350 241 -109
8 Procurement of Solids Control Equipments 160 118 -42
9 Procurement of BOP control unit 276 193 -83
10 Procurement of BHA elements 226 226 0
13 Outdoor high voltage and lighting system execution works 165 154 -11
12 Nested water tank manufacturing 140 98 -42
13 MCC container manufacturing 144 111 -33
14 Mast and substructure finalizing jobs 120 85 -35
15 Manufacturing of mudtank system 197 132 -65
16 Low Pressure mud system 18 35 17
17 Instrumentation system 95 72 -23
18 Instrumentation and data system 130 121 -9
19 Install the HP lines & H.mannifold. 13 13 0
20 Hydraulic system modification 125 50 -75
21 High Pressure mud system manufacturing 197 209 12
22 Fuel tank system manufacturing 258 117 -141
23 Foldable mobile hause manufacturing 114 103 -11
24 Finalize Social & office containers. 81 74 -7
25 Diesel supply system 114 60 -54
26  Caravan manufacturing 183 123 -60
27 BOP transport and testing skid 32 34
28  Air supply unit manufacturing 140 113 -27
29 Works prior to mast erection 13 15
30 Mast erection partial jobs 20 22 2

Chart V-11 show the graph and the amplitudes of the deviations with the exact same
references as per the given breakdowns in Chart V-10.
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Comparison WBS, Stage Gate No.1 vs. Stage Gate No. 4
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Chart V-11. Major risk deviations Project No.2

Absence of accuracy leads to the wrong findings. The presented RIO model process
eliminates the possibility of faults. The sensitivity of the model process and the finals selected
risk findings are shown in Chart V-10 through the Chart V-13. Chart V-10 and Chart V-12 are
showing the scales of the deviations for Project No. 1 and Project No. 2. Charts V-11 and
Chart V-13 are associated with Table No. 1 & Table No. 2 - Major risks for Project No. 1 &
2. Chart V-10 and Chart V-12 evidently shows the desirable and undesirable deviations with
direct effect on the timeline durations of the project. Based on the results, it is evidently that
methodology of early risk identification including all possible risk management tools through
the RIO model has a remarkable improvement effects.
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Chart V-12. Sensitivity of major risk deviations Project No. 1

Regarding the mentioned sensitivity and its applicability through the RIO systematic
risk management model, Charts V-11 and Chart V-13 are showing the sensitivity amplitudes.
Through the RIO model few of the predefined steps in flow decision tree is skipped and

79



Systematic risk management model in the project initiation phase

ignored. Both of the graphs are showing major deviations within a negative outcome to the
given project objectives [74]. That is on more evidence that RIO model with the early
systematic risk treatments can bridge possible gaps or faults by predefined flow tree steps.
Therefore, if the risk assessment and treatments is taken in an inconsequential way, and not
using all defined steps it is not possible to treat the risk through the RIO model process [15,
37]. This suggests that necessity for early risk systematic model is evident [93].
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Chart V-13. Sensitivity of major risk deviations Project No. 2

Therefore, the presented charts have the following results. With the systematic
approach in the early initiation phase of the project and their applied mitigation criteria’s it
will be shown the following:

1. Number of total risks for each project before and after risk mitigation process (known and
unknowns) where significant reduction has been done after the first mitigation action.
Percentage reduction in per all risk categories (known and unknowns):

Table V-3. Known risk reduction Stage Gate 1 vs. 3, Project No.1

CATEGORY sl Total Aﬂzer D o Constants

: After SC : SC % :

{ PO - Owner ofthe project | PO 14 184 116 370% | 1=2 = 125%
EGM- General / Management 9 9 120 72 -40,0% 2=4 = 250%
ETM - Technology / Methods 2 2 30 16 -46,7% | 3 =6 = 375%
MO - Monetary 4 4 46 24 -47,8% | 4=8 = 50,0%
{ EN - Engineering 9 9 118 70 40,7% | 5=10= 62,5%
. PV - Procurement - Vendors : | 9 9 100 62 380% |g=12= 750%
. OP - Operational ' 7 7 80 34 575% | 7:-14= 875%
: EX- Execution 5 5 54 32 -40,7% | g = 16 = 100,0%
| R Huian Radiuisa : 5 - = Y
| LE- Legal 2 2 28 20 -28,6%

PC - Project Controls 2 2 26 12 -53,8%

| BD - Business Development ! 1 1 12 10 -16,7%

A brief explanation of the Table V-3 and Chart V-14: Table is showing the significant reduction from
the initial established number of (65) knowns, which includes the known history from the main data base. First
run of the mitigation reduced known risk per the functional areas pressed in percentages. Thus, the applied
mitigation results per the below chart, where the dark blue line shows the initial knowns including the history,

and the light blue line below it shows the numbers after mitigation is applied. Annotation (1): Explanation of the FAMs
is given per the category and the ratio/value of the High — High = 16, High = 14, High-Medium = 12, Medium — Medium = 10, Medium = 8,
Medium — Low = 6, Low = 4, Low — Low = 2.
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Known from history risk weight per FAMS after mitigation
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Chart V-14. Major risk graph reduction (knowns) Project No.1
Table V-4. Unknown risk reduction Stage Gate 1 v. 3, Project No.1
"""""""""""""""""""""""""""""" UNKNOWN After | Mitigation
CATEGORY UNKNOWN Total ; Mitigation): -\ tants
: After SC % SC. % :
i PO- Owner of the project i 10 10 136 108 -20,6% |1=2 = 12,5%
{GM- General / Management : 5 5 52 38 269% |2=4 = 250%
: TM- Technology / Methods o 0 0 0 00% 13=6 = 375%
MO - Monetary 1 4 48 34 -292% |4 =8 = 50,0%
{ EN- Engineering 10 10 132 106 197% |5 =10 =  62,5%
i PV- Procurement- Vendors = : diz i SR 6 - 12 = 75,0%
i OP- Operational =S 25 196 138 296% |7 -14= 87,5%
| EX- Execution 2 E 102 62 392% |g - 16 = 100,0%
{ HR- Human Recourse : 2 i 10 T
i LE- Legal 1 1 14 10 -28,6%
i ; 1 1 10 8 -20,0%
i PC- Project Controls 5 3 5 = s
i BD- Business Development 2
66 66

A brief explanation of the Table V-4 and Chart V-15: Table is showing the significant reduction from
the initial established number of (66) unknowns, which includes the unknown history from the main data base.
First run of the mitigation reduced unknown risk per the functional areas pressed in percentages. Thus, applied
mitigation result per the below chart, where the dark red line shows the initial unknowns including the history,

and the light red line below it shows the numbers after mitigation is applied. Annotation (1).

Unknown from history risk weight per FAMS after mitigation
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Chart V-15. Major risk graph reduction (unknowns) Project No.1
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Table V-5. Known risk reduction Stage Gate 1 v. 3, Project No.2

CATEGORY

L PO -
{GM -
M-
‘MO -
‘EN-
L pV-
i oP-
L EX-
' HR-
L LE-
i PC-
| BD-

Owner of the project
General / Management
Technology / Methods
Monetary

Engineering
Procurement - Vendors
Operational

Execution

Human Recourse

Legal

Project Controls
Business Development

13
9
2
4
9
9
7
5
1
2
2
1

64

KNOWN [ after
ST Total 2 sc Constants
13 174 174 12,5%
9 120 120 0,0% 25,0%
p 30 30 0,0% 37,5%
4 46 46 0,0% 50,0%
9 118 118 0,0% 62,5%
9 100 100 0,0% 75,0%
7 80 70 -12,5% 87.5%
5 54 20 -63,0% 100,0%
T W0 i 00% |
2 28 28 0,0%
2 26 20 -23,1%
1 12 12 0,0%
64

A brief explanation of the Table V-5 and Chart V-16: Table is showing the significant reduction from

the initial established number of (64) knowns, which includes the known history from the main data base. First
run of the mitigation reduced known risk per the functional areas pressed in percentages. Thus, applied
mitigation result per the below chart, where the dark blue line shows the initial knowns including the history,

and the light blue line below it shows the humbers after mitigation is applied. Annotation (1). Full report results can be
seen under the X. Results, (Report results - Model results of the Stage Gate Il - Project No.1 & Model results of the Stage Gate Il - Project

CATEGORY

No.1).
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Chart V-16. Major risk graph reduction (knowns) Project No.2

Table V-6. Unknown risk reduction Stage Gate 1 v. 3, Project No.2

CATEGORY

PO -
GM -
T™M-
MO -
EN-
PV -
OP-
EX-
HR -
LE -
PC-
BD -

Owner of the project
General / Management
Technology / Methods
Monetary

Engineering
Procurement - Vendors
Operational

Execution

Human Recourse
Legal

Project Controls
Business Development

UNKNOWN

UNKNOWN
After SC Total ) i

2 aee 122 0,0% 1=2 = 12,5%
> = 52 00% [2=4 = 250%
- g g 0,0% 3=6 = 375%
1 e ) 0,0% fz = 50,0%
10 132 132 B - . 0. o
8 102 102 B is s
= - el A% 7=14= 875%
K 102 - 200.0% | 5 - 16 = 100,0%
1 14 12 0,0% |t
1 14 14 0,0%
1 10 10 0,0%
2 32 32 0,0%
56

82




Systematic risk management model in the project initiation phase

A brief explanation of the Table V-6 and Chart V-17: Table is showing the significant reduction from

the initial established number of (65) unknowns, which includes the unknown history from the main data base.
First run of the mitigation reduced known risk per the functional areas pressed in percentages. Thus, applied
mitigation result per the below chart, where the dark red line shows the initial unknowns including the history,

and the light red line below it shows the numbers after mitigation is applied. Annotation (1). Full report results can be
seen under the X. Results, (Report results - Model results of the Stage Gate Il - Project No.2 & Model results of the Stage Gate Ill - Project

Unknown from history risk weight per FAMS after mitigation
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62,5%
75,0%
87,5%
= 100,0%

0,0%
0,0% = Cikad
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Chart V-17. Major risk graph reduction (unknowns) Project No.2

No.2).
240
CATEGORY
190 PO - Owner of the project
GM - General / Management
TM - Technology / Methods
MO - Monetary
EN - Engineering
PV - Procurement - Vendors
o 140 . OP - Operational
2 9; 122 g EX- Execution 0,0% . 0,0%
= . HR - Human Recourse
LE - Legal 10;132
9;122 PC - Project Controls
90 BD - Business Development
5:52] 448
0,0% ) - 0,0%
40
5;52 0,0% 4;48
0;0
J (0:0 ]
-10 PO GM ™ MO EN

. Number of the identified high-high (known and unknowns) risk as an alert to the future

project implementation. Full report results can be seen under the X. Results, (Report results - Model results of the Stage
Gate IV - Project No.1 & Model results of the Stage Gate V - Project No.1) and (Report results - Model results of the Stage Gate IV -
Project No.2 & Model results of the Stage Gate V - Project No.2).
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HIGH LEVEL - Risk weight per FAMS after mitigation

CATEGORY

PO
GM

™ -
MO -
EN -
PV -
oP-
EX -
HR -
LE -
PC -
BD -

- Owner of the project

- General / Management
Technology / Methods
Monetary

Engineering
Procurement - Vendors
Operational

Execution

Human Recourse

Legal

Project Controls
Business Development

PO

™

0;0 00
z °

MO EN

—e—\Weight —=—Weight
27 28
° ° ° °
PV oP EX HR
CATEGORY

Constants
1=2 = 125%
2=4 = 250%
3=6 = 37,5%
4=8 = 50,0%
5=10 = 625%
6=12= 750%
7=14 = 815%
8 =16 = 100,0%

[ 0,0 ]
0;0

LE

0;0 0;0
° °
PC BD

Chart V-18. High-High (knowns) risk reduction Stage Gate 1 v. 5, Project No.1
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120 = . e
HIGH LEVEL - Risk weight per FAMS after mitigation
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7=14= 81,5% 2;24 @ * Weight
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Chart V-19. High-High (unknowns) risk reduction Stage Gate 1 v. 5, Project No.1
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Chart V-20. High-High (knowns) risk reduction Stage Gate 1 v. 5, Project No.2
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HIGH LEVEL - Risk weight per FAMS after mitigation
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Chart V-21. High-High (unknowns) risk reduction Stage Gate 1 v. 5, Project No.2

3. Schedule chart reduction with the comparison of the planned, actual and realized. Full report
results can be seen under the X. Results, (Report results - Model results of the Stage Gate VI - Project No.1).

Starting Year Actual Year Chart Start Year Chart End Year
Starting Month n Actual Month — Chart Start Month Chart End Month
|Actua| delay in days from planr- Forecasted delay in days -
. . 0,04%; 100,0%
100% - Schedule curve comparison planned vs finished vs RIO Stage Gates [(EL2ZELED — - 100%
90% | |March 2015 ®™RIO corrected  m PLAN 5,18%; 87,0% 100,0% HIFA'SS
Actual Finished 4,96%; 66,4% 100,0%
% || O R - a0
3 357, 46,4%
70% - 100,0% 0,30%;30,5% umm—— S 1% - 70%
60% - 100,0% 0,27%; 25,3% 81,8% =f 60%
00%  200%  40,0%  60,0%  80,0%  100,0% 0,07%; 16,3% <]
50% - 61,4% E L 50%
0,00%;1,0% [y 0,00%;2,0% 0,00%:7,9% | 0,08%;10,4% s
40% - p S 40%
0,03%;2,5% N 0,04%; 6,2% k| 0,06%; 8,6% 43,1% @
30% - - 30%
0,03%;3,9%
6,1% / 30,2%
20% 0,01%;4,0% 25,0% 0%
2,0% r2,4% | t v
10% | (ST . 3,9% ‘ 10.4% [ 16:3% | ey
7 9% 8,6%
0% £0% 0%
’ 10 11 ‘ 12 ‘ 13 ‘ 14 ’ 15 ’ 16 ’ 17 6 ‘ 7 ‘ 8 ‘ 9
2013 2014 2015
YEARS

Chart V-22. Schedule comparisons planned, actual, RIO realized Project No.1

A brief explanation of the Charts V-23 and V-24: Charts are showing schedule data comparison
where we have the planned curve in red, the actual curve with green and the blue curve with the applied RIO
model process. Therefore, it has been shown that planning was unrealistic, that realization was below the plan
and that realistic projection of the project is based on the mitigated and applied risk model factors. Based on
the initial established number of (51) main risks which includes all risks unknown and known, from the main
data base the mitigation factors have reduced the planned project by the (23) twenty-three days. Not only that
project has completed before the planned finish date, the activities on the project curve projection had the

better distribution of the activities during the project execution.
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WBS LINKS TO SCHEDULE TASKS
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4,99%; 27,0% .
3,46%; 18,8%

6,30%; 33,8%

1 35
120% - Schedule curve comparison planned vs finished vs RIO Stage Gates =, e ik 2 36
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- : ; . : : . 14 48
60% - © 0,0%  20,0% 40,0% 60,0% 80,0% 100,0% 15 49
s 16 50
s V] 51
8 18
. X 19
0% 20
21
923
23
20% | 24
25
26
27,
28
L 29
16‘17 6‘7‘8‘9 10‘11‘12‘13‘14‘15‘16‘17 6‘7‘8‘9 5
2013 2014 2015 31
YEARS 32
33
34
Chart V-23. Main risk comparisons planned, actual, RIO realized Project No.1
Chart Start Year Chart End Year
Chart Start Month ChartendMonth [ 4 |
Actual delay in days from planned - Forecasted delay in days -
100% -Schedule curve comparison planned vs RIO Stage Gates 17,17%; 94,2% pWll 5:57%; 98,6%
18,34%; 90,7% 0,00%; 100,0%
90% - i
6 ¥ RIO corrected M PLAN 18,22%; 83,7%
2,53%; 100,0%
so | e 15,62% 72.1%
0,58%; 100,0%
9
70% - 100,0% 12,33%;57,7% 10,80%: 97,1%
60% 1 0,0% 20,0% 40,0% 60,0% 80,0% 100,0%
50% -|
40% | 5,60%; 30,2% 8,82%;42,7%

A brief explanation of the Charts V-22 and V-23: Charts are showing schedule data comparison

Chart V-24. Schedule comparisons planned, actual, realized Project No.2

where we have the planned curve in red and the blue curve with the applied RIO model process. Therefore, it
has been shown that planning was optimistic, that realization was below the plan and that realistic projection
of the project is based on the mitigated and applied risk model factors. Based on the initial established number
of (30) main risks which includes all risks unknown and known, from the main data base the mitigation factors
have reduced the planned project by the (31) thirty-one days. Not only that project has completed before the
planned finish date, the activities on the project curve projection had the better distribution of the activities
during the project execution. Full report results can be seen under the X. Results, (Report results - Model results of the Stage Gate

VI - Project No.2).
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oo Schedule curve comparison planned vs RIO Stage Gates
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Chart V-25. Main risk comparisons planned, actual, RIO realized Project No.2

4. Cost reduction. In a nutshell how, much was the initial estimation of the contingency

before and after the applled risk mitigation ProCess. Full report results can be seen under the X. Resullts,
(Report results - Model results of the Stage Gate V - Project No.1 & Report results - Model results of the Stage Gate V - Project No.2).

Table V-7. Unknown and known cost reduction Stage Gate 1 v. 5, Project No.1

————————————————————————————————————— L UNKNOWN
0 UNKNOWN 0 UNKNOWN KNOWN Mitigation A
FAMS 0 COSTS 26 0 : COSTS 29 % Mitigation
CATEGORY ; %
{ PO - Owner of the project { 1.958.500,0 8 1.783.300,0 -13,6% -8,9%
{GM- General / Management 0 37.250,0 68 30.125,0 -20,3% -19,1%
JIZ' I:”‘"['J"’EV/ Methods 0,0 30.000,0 : 20.000,0 -27,4% -33,3%
H = oneta
: bl 0 61.875,0 8 37.875,0 -11,7% -38,8%
i EN - Engineering
L Brocurement Vandors 400,0 673.625,0 6.275,0 647.375,0 -12,4% -3,9%
{ OP- Operational g 181.875,0 : 128.375,0 -8,8% -29,4%
i EX- Execution 0 203.125,0 0.625,0 151.750,0 -8,0% -25,3%
HR - Human Recourse 298.625,0 3 242.750,0 -2,7% -18,7%
{ LE- Legal 0 22.375,0 8.4 13.000,0 -12,3% -41,9%
1BG Project Contrals 0,0 266.875,0 000,0 259.000,0 “22,9% -3,0%
: BD - Business Development
[ 8 25.000,0 9.18 25.000,0 0,0% 0,0%
8.050,0 698.750,0 6 373.000,0 -22,8% -46,6%
1.417.468,8 4.457.875,0 1.260.462,5 3.711.550,0 -11,1% -16,7%

A brief explanation of the Table V-7 and Charts V-26 and V-27: Table is showing the substantial
reduction from the initial established cost which includes the all identified risk. Since dissertation will not focus
on the financial aspect writer took a liberty to show the total reduced cost based on RIO model mitigation. The
chart below is showing separated percentage reduction for the knowns and unknown with the category on the
X axes the risk discipline category where on the Y axes shows the cost in local current. This has been applied
for the both charts. Annotation (1).
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Chart V-26. Cost reduction knowns Project No.1
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PO - Owner of the project
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Chart V-27. Cost reduction unknowns Project No.1
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Table V-8. Unknown and known cost reduction Stage Gate 1 v. 5, Project No.2

CATEGORY

PO -
GM -
™ -
MO -
EN-
PV -
OP -
EX-
HR -
LE -
PC -
BD -

Owner of the project
General / Managemen
Technology / Methods
Monetary

Engineering
Procurement - Vendors
Operational

Execution

Human Recourse
Legal

Project Controls
Business Development

KNOWN UNKNOWN
COSTS 26 COSTS 26

1.743.375,0
61.750,0

797.875,0
137.500,0

78.750,0

216.606,3
78.062,5
90.625,0
16.000,0
67.075,0
57.687,5

432.350,0
108.562,5
18.000,0
40.625,0
19.000,0
10.500,0

375,
750,
500,
000,
750,

KNOWN
COSsTS 29

75.581,3
35.125,0
57.187,5
6.437,5
39.737,5
41.687,5
281.737,5
72.812,5
9.437,5
24.500,0
7.250,0
9.187,5

Constants
1
2
3
—e—KNOWN 4=18 = 500%
€OSTS 26 5=10 = 62,5%
6 =12 = 750%
o KNOWN
sy 7= = 87,5%
8 = 16 = 100,0%
-12,3% 0,0%
-42,9%
i -22,8%
e — 3
EX HR LE PC BD
Constants
gt s 12,5%
2=4 = 25,0%
3=6 = 37,5%
4=8 = 5006
5=10 = 625%
———UNKNOWN —u—UNKNOWN (g = 12 =  75,0%
COSTS 26 COSTS 29 7=14= 8.,5%
8 =16 = 100,05
-3,0%
-18,7% |
- 0/ »
- -41,9% 46,6%
0,0%
EX HR LE PC BD
UNKNOWN KNOWN Mitigation SNKNOWN
COSTS 29 % Mmﬁ:ﬂm
715.400,0 -65,1% -59,0%
38.625,0 -55,0% -37,4%

0,0 -36,9% 0,0%
71.000,0 -59,8% -55,0%
359.250,0 -40,8% -55,0%
72.750,0 -27,7% -39,5%
150.875,0 -34,8% -31,8%
80.000,0 -32,9% -41,8%
68.750,0 -47,6% -67,3%
40.000,0 -39,7% -49,2%
31.250,0 -61,8% 0,0%
62.500,0 -12,5% -36,1%
1.690.400,0 -42,8% -53,8%
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A brief explanation of the table V-8 and Charts V-28 and V-29: Table is showing the substantial

reduction from the initial established cost which includes the all identified risk. Since dissertation will not focus
on the financial aspect writer took a liberty to show the total reduced cost based on RIO model mitigation. The
chart below is showing separated percentage reduction for the knowns and unknown with the category on the
X axes the risk discipline category where on the Y axes shows the cost in local current. This has been applied

for the both charts. Annotation (1).
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Chart V-28. Cost reduction knowns Project No.2
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VII. Conclusions and directions for
further research

10. Conclusions of considerations

The main idea in the dissertation is to deliver an early systematic risk model, based
on methodology of systematic stage gate approach, using best available tools, knowledge
of the stakeholders. The narrow guideline has been given in engineering industry field by
best engineering practices with aim to improve the outcome of risk mitigation results and
disable any possible gap. The RIO model methodology will have ability to bring together
improvements in risk analysis by detecting the faults and gaps through entire systematic risk
assessment [41, 92]. The expected improvements reflect on early risk management
awareness with focus on more detailed approach in early phase of the project. The corrective
measures have been given through the leaner systematic risk identification and
categorization. It has been shown that data model is integrated through the web application,
using the final result possibility integration into MS excel and MS project schedule, with the
main purpose to mitigate the timing (POP) and the possible cost budget contingency.

The next research effort is given in direction of methodical web-based application that
can be used and accessed by companies through servers. In this way if there is a need for
the further improvement of the web application, such an approach can be further developed.
The dissertation represents, development of the systematic risk model with the references,
collaboration quantitative tools system and the impact of the mentioned systematic system
in resolving gaps and faults related to organizational performance that is based on the
models of risk management system success. The dissertation clearly outlines industry needs
regarding the risk project management companies to successfully measure the effects of
risk treats in any engineering technologies in order to increase awareness, strategic project
preparation/execution advantage and to gain or maintain the level of the risk stakeholder’s
involvement.

In addition, new effective improvements of the collaboration system are influenced by
the quality of the system model, the friendly use, stakeholder’s involvement and resulted
with greater benefits. From a practical point of view, this dissertation proposes a new model
of an early systematic risk process. The presented structure helps businesses to examine
in the early project definition stage how effective awareness and risk perceptions is
necessary to improve future project preparation and execution. The RIO model practice
methodology of data history collection which reduce repetition of risk cases and improve
better usage of the risk measures. In the presented model objective parameters definition
with combination of subjective stakeholders’ attitudes bring one more added value to the
final results [25]. Based on the previous results of the research it is obviously that major gaps
are mitigated. The success of risk model is based on the indicators from the operational
improved results and the general empirically confirmed solutions. The research represents
a valid and reliable step towards improving the measurement of the risk mitigation systems.
The RIO model obtained, and selected approach used developed and validated tools with
ability to be changes or access remotely. In most cases, the success of web information
systems is conditioned by several factors that are interconnected. In all likelihood, the same
elements of success can be applied to different information systems and their use can
contribute to increasing the effectiveness of the system and reducing the simple spread
sheets paradoxes.
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The results achieved in this dissertation contribute to a better understanding of how
to measure or evaluate the risk effectiveness, and to understand them prior the preparation
project startup.

The contributions that arise from this dissertation are:

v the dissertation modifies and complements existing models of systematic risk
success assessment - effectiveness in the context of the structured systematic
system and provides information regarding relations between the stakeholders,

v’ the achieved results of the dissertation are in accordance with previous research
and are additionally confirmed,

v/ a data collection approach using two different type of the projects completed vs.
monitored, represents a led to the development of a new measure in the research,
and to indicate the shortcomings of the model’s success that are present in the
literature,

v the new early systematic instrument for measuring the risk collaborative developed
in the research can become a practical tool for risk management systems that
evaluates the performance of risk information implementations, by enabling a more
accurate measurement of the risks input and output sizes and reduce possible
faults, additional long learning and huge correction processes,

v’ the sensitivity of the RIO model clearly shows how systematic approach is needed,
and evidently presents misguidance of the data,

v’ the results of this dissertation open a new dimension of research, but also delivers
sufficient knowledge for future study by addressing awareness of early project
definition by better startup, with achieved successful and effective project
objectives.

The modern technology of risk management achievements, such as systematic
approaches and knowledge sharing tools, can contribute to the accomplishment rate of early
risk awareness and understanding. Given that the presented model enhanced the multiple
awareness of the existing risk management rate, the awareness of the project management
system is related to:

v the processes of an early risk contribution in the definition phase,
v' then the preparation phase awareness,
v/ and on the end, it gives character which on results leaves a relevant new values:
I.  knowledge,
Il.  experience,
[ll.  innovation,
V.  skills,
V. responsibility and risk behavior.

The knowledge is everywhere around us and early systematic risk model approach
allows it to be structured into early assessment. Such a structure is favorable contribution to
the implementation phase. Based on the all captured facts and the made improvements
organizational learning can positively influence on systematic risk management practice.
Such a systematic and controlled learning practices can improve construction organizations’,
project management risk maturity and improve the overall organizational project risk
management performance.

10.1 Guidelines for future research
The research has few limitations that lead to guidelines of future research. First of all,

some of the expected model connections regarding the financial portion of the analysis have
not been confirmed. The previous section presents possible explanations for such results,
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however, the data used in this dissertation did not allow additional testing of such
explanations. The future research is needed to further prove and confirm the findings of
dissertation based on the software standpoint. The model is protected as a database
collection method, which is especially valuable for continuing further research.

The usage of the model is limited to the project management industries. Therefore,
the scope of research is directed only to medium or large-scale energy project. Data from a
large number of companies would increase the validity of research results. There is space
in the aspects of international project risks leaving room for further research designed to
develop systematic risk management processes that cover all the stages of a project's life
cycle. Also, data collected from companies operating in different markets and activities would
increase the validity of research results of this doctoral dissertation. In addition, the model
of the systematic risk management system can also be tested in different recognized
disciplines, including any risk-oriented discipline.

The research is further limited by the aspect of the software developments. Given the
type of information in the model the context of the availability of the code, by this research
can only viewed by software solutions whose source code was published under a license
allowing users to study, to modify and improve the model into the software, and to distribute
it in a modified or unmodified form. The observation and software solutions, whose source
codes are protected and not accessible for change, would increase the degree of
universality, that is, the applicability of the results. The model outlook from the software
solutions point has a source code protected. An open source software might upgrade the
results of this dissertation and provide a deeper understanding of the interconnection and
interrelationships between the recognized risk, given variables and the collaboration of the
software system models.

The research did not deal with financial performance due to limited access to
business results prior to the application of this system and estimation after its
implementation. A number of items that measure the performance of the project objective
and the contingency estimation would further examine the validity of the proposed solution
in the implementation phase. Future research should focus on the analysis of financial
results before and after the implementation of the projects.
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Enclosure No.1 - Chart IlI-2. Stage Gate Matrix No.1
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L_-j Risk work shops teams
D Risk supporting documents and programs
- Go to next stage gate
[ involved

X - validator

Definition phase of Legal/Contracts/Compliance
Functional Area Manage;r Support (FAMs) ]

‘Project Controls - financial A&F (Tax, Treasury)
Technical aspect in definition / preparation / execution
Procurement/ Supply Management

Methodology and methods of corrections

Activity Steps

DEFINED DOCUMENTS AND PURPOSE,
SCOPE, DEFINITIONS,
REVISION HISTORY

.l m-2>» @ mae»-dn

-—

Additional information for each activity stage gate will be
prepared in the back up data section
1.0 Define the risk opportunity

1.1 Ensure that project or possible
opportunity is acknowledge for

validity in Risk Opportunity Mappin
model or any other used system

1.2 Start Risk Assessment Document

works shops and form for risk .
requiring divisional
1.3 Control Point (Initial risk control @
coordination meeting) - If yes or if no

upfront approval

134

o

Assign Risk Manager (operations) to
opportunity

1.4 Begin process preparation
development based on the scope and
related risk documentation

1.4a Develop of risk

gy

1.5 Coordinate Risk Assessment
Document; Determine requirement
for independent third party review.
(Key to involve all known at this
stage)

1.6 Risk draft development plan for
preparation phase (w/FAMs)

1.7 Develop risk plan for key decision-
makers

1.8 Populate Risk Capture Team

1.9 Develop risk schedule matrix

1.10 RISK Control Point (approve / .
disapprove initial risk plan)

1.11 Assign the known and unknowns
number for pre risk matrix

1.12 FAMS validation and approval for all
RISK STAGE steps above

2.0 Assess the initial data of risk
opportunities

| % ni:kAmnocuml
|1.l IﬁskAumﬂmI

N +1.bRiskAnul-natDoamall

| 2. TrackingRisk Register
i Assessment Document

3. History Risk Assessment
Documents (known)

g A HistoryRisk Assessment
Documents (unknowns)

2.c TrackingRisk Register
P Assessment Document
(including 3 and 4)

6. Include the schedule time
line impact WBS

7. Include the numbers of the
mitigation fromthefirst Sc

Add to Action Itemlistand
assign ibility of all ri:

A

102




Systematic risk management model in the project initiation phase

Enclosure No.2 - Chart IlI-3. Stage Gate Matrix No.2
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Systematic process approach to risk with
established stage-gate criteria

backup data and ing d

PP g

ozmaomr

- Owner
. Responsible Start
L
< [ decsion .Mert GoMlo-Go

Yes Controlled point

....."» Return or corrective action to risk matrix analysis
I:::j Risk work shops teams

DEFINED DOCUMENTS AND PURPOSE,
SCOPE, DEFINITIONS,
REVISION HISTORY

D Risk supporting documents and programs
- Go to next stage gate

E Involved X - validator

Definition phase of Legal/Contracts/Compliance
Functional Area Manager Support (FAMs)
| Project Controls - financial A&F (Tax, Treasury)
‘Techmcal aspect in definition / preparation / execution

Methodology and methods of corrections

Activity Steps

Z m->» Q@ mao>»-dn

N O

2

it

Establish risk strategy

8. Initial Risk Strategy report
from stagegatel

8a. Initial Risk Strategy report
= unknowns

2,2 Review risk strategy / open
unknowns risk strategy

2,3 Assess work shop risk analysis

2

=

Assess project scope and size

9. Functional AreaManager
(FAM) Input SupportDocument

2,5 Confirm availability and assignment
of RISK team members including
Functional Area Manager (FAM)

2,6 Draft ConOps (concept of operations) ‘ o s -
includes project schedule, Work . ‘+ 1o.wmmm&mm I
Break Down Structure (WBS), risk : :

matrix structure

+ 10a. Conceptof the Execution I
2,7 Assess unknown RISK requirements Document
and availability of key known data

2,8 lIdentify potential UNKNOWN risks
(internal external)

28a Vet UNKNOWN RISK MATRIX

29 Start contingency process (if
" needed); mitigation to be applied

| 12. Unknown mitigation Risk I
F tD
L

2.10 Identify legal and business issues
(legal contracts, accounting and
finance, compliance, tax, entity, HR
resourcing.); update unknown risk
matrix

2,11 Continue Risk document
development

212 Complete first stage Risk Form

213 STAGE 1 gate re - Control Point -
Mid Point Review (present risk
pursuit approval to go to Advance
RIO)

NO GO, BACK TO|
STAGE GATEI

2,14 Develop Risk scenario results for
stage 2 approval

+ 13. Unknown mitigation Risk I
Contingency Document

2,15 Advance RISK approval Bid/No Bid
Control Point (approval or advance /
additional advance investigation, risk
development scenario )

+ 13a. Unknown mitigation Risk |
Contingency Document

2,16 Assign the final document check list """"

Add to Action Itemlistand
assign responsibilityof [
unknown risks

A

2,17 FAM validation and approval for
all risk stages above

3.0 Refine RISK Pursuit Strategy
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Enclosure No.3 - Chart Ill-4. Stage Gate Matrix No.3
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ozmaomr

Systematic process approach to risk with

established stage-gate criteria

Owner

. Responsible Start
Einvoives I
. X pecision .Men GoNo-Go

Yes Controlled point

....o"» Return or corrective action to risk matrix analysis

E:::‘ Risk work shops teams

D Risk supporting documents and programs

‘ Go to next stage gate

Risk process backup data and supporting documents

DEFINED DOCUMENTS AND PURPOSE,
SCOPE, DEFINITIONS,
REVISION HISTORY

A&F (Tax, Treasury)

Definition phase of Legal/Contracts/Compliance
Functional Area Manager Support (FAMs)
Technical aspect in definition / preparation / execution

Procurement/ Supply Management

Project Controls - financ

m->»@o me»-n

o Z

w o

32

32a

32b

32c

33

34

35

36

3t

38

4.0

[ invoived X - validator
Activity Steps
3,1 RISK kickoff meeting. Outcome:

include known, unknown results and
draft unknown known and known
unknowns

Continue Development of Review
risk strategy / open stage gate 3 risk
strategy

Continue research on key known
issues, needs and include analysis

Complete risk development and
identify capability of RISK shortfalls

Review or known RISK analysis
lessons-learned from past projects. @

Confirm RISK of knowns stage gate
3 strategy

Define risk structure and relationship
of all stage gates

Complete first stage Risk Form.

Update all given results

Ask/answer all questions and obtain
approval for any contingency or high
risk agreements

FAMs validation and approval for all
steps above

Refine RISK Pursuit Strategy
Issued the report analysis 2

Methodology and methods of corrections

14. Initial Risk Strategy report
from stagegatell

L

14a. Initial Risk Strategy report
knowns from stage gate|

17a. Known mitigationRisk
Contingency Document

Add to Action Itemlistand
assign responsibility of
known risks

i
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Enclosure No. 4 - Chart llI-5. Stage Gate Matrix No.4
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ozmomr

h to risk with

P! PP
established stage-gate criteria

- Owner

[ responsivie Start

Eag
Einvonves ~Tewo
‘ Decision .Aleﬂ GoMio-Go

Yes Controlled point

isks

...."» Return or corrective action to risk matrix analysis

C ':j Risk work shops teams

D Risk supporting documents and programs
- Go to next stage gate

E Involved X - validator

Activity Steps

pd m->»®o® mao>»-H0n

o

» O

41

41

41

41

41

41

4.1

4,2 Prepare detailed risk proposal
4.2a Develop Proposal analysis of RISK,

4.3 Conduct alignment meeting with

4.4 Develop schedule outcome from the

4.5 Review entire risk unknown/known in

4,6 Submit review and apply changes if

4,7 Include independent team reviews

4.8 3 stage control point @

41 Make RISK outcome: include known,

unknown results, unknown known
and known unknowns subsequent to
the available data

volume outlines including unknowns
+ knowns.

Matrix mitigations

internal and external key factors

risk alignment factors

detail (mitigation Review); All review
information directed to risk matrix @
based on the 4.4

applicable

(ITR)

4.9 Update concept of operations &

Risk strategy; Work break down
structure, schedule criteria

o

Identify the base line items in scope
of work (SOW) related to schedule
as a super critical

by

Include all direct and indirect
associated risk external

Include all Internal / external @
associated risks

Perform Independent Contingency
Risk Estimate (ICRE)

~

@

414 Plan/ discuss risks / possible

mitigation strategies (update Risk
Breakdown Structure);

4 Control Point (all 4.9. 4.14 ) Control

o

Point - Go / No GO

6 Update Risk Summary per stage
gates

b=

FAM validation and approval for
all stages above

Develop Refine RISK Pursuit

5.0 Strategy Issued the report
lysis 3

on phase of Legal/Contracts/Compliance

Functional Area Manager Support (FAMs)

Project Controls - financial A&F (Tax, Treasury)

Technical aspect in definition / preparation / execution

Methodology and methods of corrections

Risk process backup data and supporting documents

DEFINED DOCUMENTS AND PURPOSE,

18. Initial report including the Stage
reports

Develop clarifications/
qualifications/ exceptions/
deviations/impact/

18b. Prppo:_lhnllyilofﬂie
unknown, Stage Gate lll known

Elaborate involved ITRs howthey impacting
in the Project Process Variation

?0. 10a. Conceptof the Execution|
"""" Document

- 21. 19. Timeline impactWBS

] > 22. Updated Schedule

22a. Updated Schedule-only
™Y criticalitemsto be checked

r&udqn"‘ i

yil ing in the
il ith the |

Project
internal review

23. Proposal ICRE based on the
J___'“ document 18b

Proposal ICRE based on the|
document 23.

.4 25.Final documentincluding
the contingency and schedule
r timelineimpact

Add to Action Itemlistand
assign ibility of
unknown risks

4
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Enclosure No. 5 - Chart IlI-6. Stage Gate Matrix No.5
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ozmaomr

ic process app!
established stage-gate criteria

h to risk with

Owner

[ Responsivie Start

Envoves
0 Decision

Yes Controlled point

....."® Return or corrective action to risk matrix analysis

I:::j Risk work shops teams

D Risk supporting documents and programs

’ Go to next stage gate
[ involved

Activity Steps

X - validator

Z m->» e mao2>»-dn

o

o O

51

52

53

54

55

56

57

58

59

Hold the RISK DATA (gates 1-4).

Make RISK outcome: Only the still
high, high level.

FIRST Team Review

IR

(1 g /past
performance) vs. realistic /
compliance risk matrix decisions
with possibilities of the impacts to
the 5.1 and 5.2

RISK Debate Control Point

INTERNAL EXTERNAL (evaluation of ()

GO / No go decision)

Incorporate FAM comments Into
proposed list, Develop and Introduce
versions

Hold contingency Map to Cost
element Volume structure; engage
3rd party reviewer

Analyzed elements

Select successful mitigations

Review draft selected mitigation of
the final risks

Review / Argument Risk Register and

Run Risk Analysis; update

Include or exclude Control Point (Go
/ No GO decision based on 5.10
results)

Finalize - complete all risk volumes

Final stage RIO Activities

Definition phase of Legal/Contracts/Compliance

Functional Area Manager Support (FAMs)

X

Project Controls - financial A&F (Tax, Treasury)

Technical aspect in definition / preparation / execution

Procurement/ Supply Management
Methodology and methods of corrections

Risk process b

kup data and supporting

DEFINED DOCUMENTS AND PURPOSE,
SCOPE, DEFINITIONS,

REVISION HISTORY

teeeeo...qp26. Initial reportincluding the Stage

gate IV results

S 27. Risk outcome of the high high
level.

Present POTENTIAL documents,
d estimatit Rl

ASSOCIATED ELEMENT WITH
REASONING

28. Risk outcome Tech/commercial
P based on the document 26/27.

29. Reference to the all probabilities

30. Risk AssessmentDocument
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Enclosure No. 6 - Chart IlI-7. Stage Gate Matrix No.6 —reports
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ozmomr

Systematic process approach to risk with
established stage-gate criteria

Risk process backup data and supporting documents

- Owner

[ Responsivie Start
End
E Involved " |eno |

< [ oecision .l\lerl GoMio-Go

Yes Controlled point
isks
oot Return or corrective action to risk matrix analysis
L — T} Risk work shops teams

(- i and progs
’ Go to next stage gate

[ nvoived X - validator

Activity Steps

DEFINED DOCUMENTS AND PURPOSE,
SCOPE, DEFINITION
REVISION HISTORY

methods of corrections

nal Area Manager Support (FAMs)
Technical aspect in definition / preparation / execution

Definition phase of Legal/Contracts/Compliance
Procurement/ Supply Management

Project Controls - financial

—203O07TMmMmZ=X

6.1 Archive the stage gate data

6,2 Complete/close risk data based on
decisions

6,3 Update RIO and issue the report and
charts

This address high-level process activate
level report.

Data base on the mainse
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Systematic risk management model in the project initiation phase

Enclosure No. 7 - Chart IV-1. Web Model of Risk Management Stage
Gate No.1
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Systematic risk management model in the project initiation phase

SK PROCESS M

Active Risk Process Map:
RIO 1

Project owner:
Functional Area Manager Support (FAMs)

iE GATE No. 01 § STAGE GATENo. 02 § S AATE No, 03 § STAGE GATE No, 04

|
|
|

<
L I
<

|

Chaoga filo | No file choser

; i
% z § g e
: £ z g
B3 RE ‘SRR R
g § § § T '§ 'g ; % Defined documents and purpose, scope, definitions, revision
§ § E 2 i £ 2 % hissery
3 : g z H g 2 H H H
< z : & s 2 =
H I E] ;) | ¢ :
§ H 3 g 7 i
3 3 } 3
i g REESEEE NE] 3 i
1.0 Define the risk opportunity R
7.1 Ensure that project or possibie opportunty fs ok
validity in Risk Opportunity Mapping model or aryy other used system .
e2] o]
1.2 Start Risk Assessment Document / works shops and form - mm i e ‘ L. Nisk Assestmant Dotiaert

for risk assessment requiring divisional =N

1.a Risk Assessment Document
7.3 Gontrol Point (initial risK controf coordination meeling) - if 5

Choos

No file

s or if no upfront approval v v v v v 1.b Risk Assessment Document
fila ] No fila chosse
- ’ ploa
1 38 Assign Risk Manager (operations) o opportuntly | | 2. Tracking Risk Register Assessment Document
=i =i =] = (=X - =l | Choosa file | No file
4 Bog Dasad on the socpe ad
related risk documentation b= b =] | ot bl - k=
Yes = = e S T "
148 Development of risk stralegy | 2. History Risk Assessment Documents (known)
- - ‘ ozl - -y e . Choose file | No fife choser
| Upload
1.5 Coovaingte RISK ASSESSIment DOcument; Determine requirement for | | | | 4. History Risk Assessment Documents (unknowns)
Inciependent third party review. (Key {0 irvohe all known at this stage) v v v =] v V4 - v v Choose fle | No file ct
o pload
1.6 Risk GYaft cevelopment plan for Dreparation phase (WFAMS) | ‘ | 2.¢ Tracking Risk Register Assessment Document (including 3
ey - - et ] - | L] andy
 m— L) ‘ ey L L =) L] e Ghoose file | No file n
Upload
1.7 Deveiop risk plan for key decisionmakers | 5. Roles and Responsibilities of the Risk Assessment Team
v v v v v v u v Ghoose e | No file chossn
Upload
S - - ‘ - - ‘ = =
Yai | ey - | | |
1.9 Deveiop risk scheaule matrix | 6. Include the schedule time line impact WBS
= =i =] o= - = = Chooss file | No file chosar
ol || o | | |- LEbooes e |
| poe
’ 1.10 RISK Conlrol Paint (approve / disapprove Intial risk pian) J \/ ~/ ‘/ J ‘ - - \/
Yes| No|
. 1 ‘B | - - 1 s o - - - |
1.17 Assign the known and unknowns number for pre risk matrix 7. Include the numbers of the mitigation from the first Sc
v | v |V v | v ‘ n. v v Shooss e Mo fe choser
pload
1.12 FAMS valdation and approval for all RISK STAGE steps above
os NN N N N NN

2.0 Assess the know risk opportunity BASIC REPORTS STAGE GATE |

All known open Issues identified and appropriate action taken :
Chaose file | No file choser
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Enclosure No. 8 - Chart IV-2. Web Model of Risk Management Stage
Gate No.2
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SK PROCESS

Aotive Risk Process Map:
RO 1 v

Project description:
RO 1

Project owner:
Funotional Area Manager Support (FAMe)

STAGE GATE No. 01 § STAGE GATE No. 02 § STAGE GATE No, 03 § STAGE GATE No. 04

2.1 Establish risk strategy
2.2 Review risk strategy / 00en unknowns risk strategy

2.3 Assess work shop risk analysis
Yes

2.4 Assess project scope and size

2.5 Confirm availabilty and assignment of RISK team members
inchuding Functional Area Manager (FAM)

Yes

2.6 Draft ConOps (concept of aperatians) includes project schedule,
Work Break Down Structure (WBS), risk matrx structure.

2.7 Assess unknown RISK requirements and avaitatilty of key known
cate

2.8 fenty IOV FISKS

28a Vet UNKNOWN RISK MATRIX

’ 2.9 Start contingency process (if needec); mitigtion to be
appied

Yes
210 Ioentity kegal and business issues (legal contracts, accounting and

finance, compfiance, tax, entdy, HR (esourcing ), Lpdate unknown risk
matrix

Yes

2 17 Continue Risk cocumeny cevelopment
Yes

2,12 Complete first stage Risk Form

213 STAGE 1 gate re - Conrol Point - Mid Poir Review (present risk
PUFSUR BPONOVES 10 O f0 Advance RIO)

2.4 Develop Risk scenand resuts for stage 2 aoproval

2,15 Acvance RISK approval BidiNo Bid Controf Point (approval
or aavance / adaitional agvance investigation, risk development

scenario)
)

216 Assign the final document check fist

2.17 FAM valldation and aporoval for all isk stages above.
Yes

3.0 Refine RISK Pursuit Strategy

STAGE GATE No. 05

| Risk identification oversight (RIO) reports

I

SRARAREN 1 W
H R
SR ARY N RE R
ARAEARAE AR R AR
IREEE ANAE 0N §§"s§
- - = - - -

<

<

<
<

I
<

v
- |y | - -
- - - |- -
- - - AR AR_AN—
- - -y | -
. v

I
1|

1)
1

1

<

<

<

T R RN BE BN RL BN QR

<
<

<

1|
I
1|

1
1|
1|

1N

I

| B

| B

M < | 4
<

1

m| < 4

m < 4

4 |1 < 4

4
4

4
4

y
4
4

4
4
k4

BN 4 0NN 4N

~

All kriown open I3sues Identiied and appropnate acton taken

Defined documents and purpose, scope, definitions, revision
history

8. Initial Risk Strategy report from stage gate |
hooss fil | No file chosen

8a. Initial Risk Strategy report unknowns
Choass fls | Mo file chosen

9. Functional Area Manager (FAM) Input Support Document
| Chease file | No file chosen
Upload

10. Concept of the Execution Document

file | No fite chosen

10a. Concept of the Execution Document
hoosa file | Mo file chosen

Upload

11. Unknown risk Process Development Document

fila | No file chosen

12. Unknown mitigation Risk Process Development Document
hoasa file | No file chosen

Comparison REPORTS STAGE GATE | unknown Vs. mitigation
unknown

ch
Upl

file | No file chosen

13. Unknown mitigation Risk Contingency Document

hoosa fila | No fite chosen

133. Unknown mitigation Risk Contingency Document
ch

8 | No file chosen

BASIC REPORTS STAGE GATE Il
Chooss fils | Mo fite chosen

117



Systematic risk management model in the project initiation phase

Enclosure No.9 - Chart IV-3. Web Model of Risk Management Stage Gate
No.3
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Adtive Risk Process Map: Project desoription: Project owner:
R0 1 v A0 1 Functional Area Manager Support (FAM)
STAGE GATE No. 01 | STAGE GATE No. 02 | STAGE GATE No. 03 SATE No. 04

3.1 RISK Kickaff meeting. Ouicome: Inciudie Known, Lnknown resuls
@nd araft UNKNOWN KNOWN GNd KNOWN UNKNowNns

3.2 Cantinue Development of Review risk strategy / open stage gate 3
risK strategy

3.2a Continue research an key Known ISSUEs, NEecs and incue
analysis

3 2b Complete risk development and ety capabilty of RISK
shorttalls

Yes
@ 3.2 Review or known RISK analysis lessons-learned from past
projects

33 Canfirm RISK of Knowns stage gate 3 strategy
Yes

2.4 Define fisk structuire and relatonship of ail stage gates
35 Compiete first stage Risk Form,

36 Update all given results

37 Ask/answer il Guestians and obtain spproval for any
contingeny or high risk agreements

Yes
2.8 FAMS validation and approval for il Steps above

Yes

4.0 Refine RISK Pursuit Strategy Issued the report analysis 2

STAGE GATE No. 05

| Intemal / external (independent consulting)

FINAL REPORT

Methodology and methods of corrections
| Risk identification oversight (RIO) reports

| Stage gates (risk mitigation criteria)

LI & | Defintion phase of Legal / Contracts / Complance

l l &, | Defintion phase of programme / project Operations)

II & | Functional Avea Manager Support (FAMS)

[l &, | Project Controts - inancisl A&LF (Tox Tressury)

l l &, | Human Resources

l I €| Technicalsspectin definton  preparation/ execution

[I &, | Procurement /Supply Management

| RS

1
1)
1)

| RS

1 RS

| <

1)
1)

| RS

| <

1HE BE BE BE R ]

1 RS

|4
|4

|4
|4

| 4
|4

y

M| 4|0 4

|4
|4

I

|4

|4
4

<

4 <
4 <

4 <

~

4 <

4 <« 0| 4 0 40

4 <

All known open Issues Icentified ang appropniate action taken
Yes| No

Defined documents and purpose, scope, definitions, revision
history

14. Initial Risk Strategy report from stage gate Il

@ file | No file chosen

14a. Initial Risk Strategy report knowns from stage gate |
hoose file | Mo file chose

15. Functional Area Manager (FAM) Input Support Estimate
ho: ile | No file

16. Known risk Process Development Document Including history

hoosa file | Mo file choss

17. Known mitigation Risk Contingency Document

Choosa file | Na file chosen

Comparison REPORTS STAGE GATE | known Vs. mitigation known
hoose file | No file chosen

17a. Known mitigation Risk Contingency Document

a fils | No file chosen

BASIC REPORTS STAGE GATE Ill
Chooss fila | No fite chosen
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Systematic risk management model in the project initiation phase

Enclosure No. 10 - Chart IV-4. Web Model of Risk Management Stage
Gate No .4
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Aative Risk Process Map:
RIO 1 v

Projeot desoription:
RIO 1

Project owner:

Furctional Area Manager Support (FAMe)

STAGE GATE No, 02

STAGE GATE No, 01

4.1 MaKe RISK 0uloome: Include Known, UNKnown resuts, unknown
known and known unknowns subsequent to the avaliable data

4.2 Prepare etalled risk propasal volume 0utines including LUnknowns
+ knowns.

Q 4.2a Develop Proposal analysis of RISK Matrix miigations

4.3 Conaluct alignment meeting with internal and exteral Key factors
Yes

4.4 Develop schedule outcame from the risk alignment factars

4.5 Review entire risk unKnowr/known in detail (miigation

Review); All feview information civected (o fisk matrix based on the 4.4
Yes

4.6 Submit review and apply changes if applicable

4.7 Inciude indepencent team revews (1TR)
Yos

4.8 stage control point

’ 4.9 Update concept of operations & Risk stralegy, Wovk break
down structure, schedule crtera

.10 Icentity the base fine tems in scope of work (SOW) reated to
schedule as a super critical

4.11 Include &l civect and indirect associated fisk external
Yes.

@ 4.12 Include ail irternal / external associated nisks

el

4 13 Perform Independent Contingency Risk Estimate (ICRE)

4.14 Plan/ discuss risks / possible mitigation strategies (update
Risk Breakaown Structure),

415 4 Control Point (all 4 9. 4.14 ) Conérol Point - Go/ No GO
¥es| Mo

4.16 Updiate Risk Summary per stage gates
Yos

4.17 FAM valication and approval for ail stages above

AGE GATE No.

o: STAGE GATE No. 05 | FINAL REPOR

‘Risktdumfx‘ ification oversight (RIO) reports

§ |

§§§§E§§§
HENE N H e
§‘§§§§§§"%§
P lallalil i

I
I
I

I
I
I
1
|

n

<

| JERS

| RS

I |

4|0 <

4
4

| IR

4/m <

4|<] <

1 |4|0] <
m 4

<

|
|
|

<

<

<

|
|

|| 4
|l 4

| 4
| 4
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y
4

4

4

Defined documents and purpose, scope, definitions, revision
history

18. Initial report inciuding the Stage gate Il unknown, Stage Gate
1il known reports

REPORTS STAGE GATE Il unknown + STAGE Gate Ill known

18a. Proposal analysis of the risk mitigation Stage gate Il
unknown, Stage Gate lil known

19. Include the schedule time line Impact WBS

[Shoose file ] Mo file chasan

Upload
p

18b. Proposal analysis of the risk mitigation Stage gate Il
unknown, Stage Gate il known
[ fila] Mo file chasen

Upload

20. 10a. Concept of the Execution Document
8ls | No file ch

Upload
21.19. Time line impact WBS

Upload
22. Updated Schedule
[

Upload

g fle | Mo file che

222, Updated Schedule - only critical items to be checked

§s | Mo file chosen

Upload

23. Proposal ICRE based on the document 18b

24, Propos:

ICRE based on the document 23.
Na file chosen

Upload

25. Final document including the contingency and schedule
timeline impact
[

Upload

| Mo fle chosen

5.0 Develop Refine RISK Pursuit Strategy Issued the report
analysis 3

All known apen Issues identfied and apprapniate action taken

BASIC REPORTS STAGE GATE IV

[[Choos i | o fite chasen

Upload
p
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Enclosure No. 11 - Chart IV-5. Web Model of Risk Management Stage
Gate No.5
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RISK PROCESS MAP

Active Risk Process Map:
RIO 1 .

Project description:
RO 1

Project owner:
Funtional Area Manager Support (FAMs)

STAGE GATE No, 01 § STAGE GATE No, (2 § STAGE GATE No, 03 § STAGE GATE No, 01

51 Hold the RISK DATA (gates 1-4)

5.2 Make RISK outcome: Only the stil high, high level

53 FIRST Team
reatistic/ risk matrix cecissions wih passibiltie of the
impacts to the 5.1 and 5.2

Yes

5.4 RISK Debate Control Poin{ INTERNAL EXTERNAL

(evaluation of GO/ No go decision)
Yes| Mo

5.5 inoorporate FAM comments Info proposed fist, Develop and
Introduce versions

Yes

5.6 Hoid contingency Map to Cost element Vblume structure;
engage 3vd party reviewer

Q 57 Anaysed eiements

5.8 Sefeot successtul mitgations

Yes

59 Review draft selected mitigation of the final risks
Yes
510 Review/ Arugment Risk Register and Run Risk Analysis,
update

5.11 Inolude or exciuce Control Poin (Go/ No GO desisian
based on 5 10 resuts)

Yes| Mo
512 Finalize - complete af risk volumes

Yes

6.0 Final stage RIO Activities

Intemal / external (independent consulting)

Human Resources

Stage gates (risk mitigation criteria)

Methodology and methods of corrections

Risk identification oversight (RIO) reports

Defined documents and purpose, scope, definitions, revision
history

26. Initial report including the Stage gate IV results

CGhoose fle | Mo file choss

l I & | Definiion phase of Legal/ Contracts / Complance

‘ I \ Definition phase of programme / project (Operations)

‘ I € | Functional Area Manager Support (aM)

‘ I &, | Project Controls - financial A& (Tax, Treasury)
‘ I &, | Technicalaspectin definiion  preparation / execution
‘ l &, | procurement / Supply Management

<

<
<

. . . Business Development intemal / external

L
<
AN
<

<

<
<

<
<
<
<

<

- - - —IE=E=2R B

v v v v i v iR
- - - =JE=18 I8 BB-—
- - - }:5:::-
- - - - -y | - ;
- - - - |-

v | v

AN

v | V|V

| ™

N N N = N

All known open Issues identified and appropriate action taken
Yes

27. Risk outcome of the high hig level.
Chooss fle | No filo chasen
Upload

28. Risk outcome Tech/commercial based on the document 26/27.

29, Reference to the all probabilities

Choos file | Mo filo chosen

Upload
30. Risk Assesment Document
Chooss e o filo chason

BASIC REPORTS STAGE GATE V
Choose file | No file chosen

123



Systematic risk management model in the project initiation phase

Enclosure No.12 - Chart IV-6. Web Model of Risk Management Stage
Gate No.6
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RISK PROCESS MAP

Adtive Risk Process Mep:
RO 1 B

STAGE GATE No. 01 § STAGE GATE No. 02 § STAGE GATE No. 03 | STAGE GATE No. 04 § STAGE GATE No, 05 | FINAL REPORT

Project description: Project owner:
RO 1 Functional Area Manager Support (FAMe)

Defined documents and purpose, scope, definitions, revision
history

Technical aspect in definition / preparation / execution

Definition phase of programme / project (Operations)

Definition phase of Legal / Contracts / Complance
Functional Area Manager Support (FAMs)

Intemal / external (independent consulting)
Project Controls - financial A&F (Tax, Treasury)
Human Resources

Business Development internal / external
Procurement / Supply Management

Methodology and methods of corrections

Risk identification oversight (RIO) reports

61 Archive the stage gate data

‘ . Stage gates (risk mitigation crteria)

Yes

6.2 Complete/ciose fisk Oata based on cecisions ‘
Yes

6.3 Update RIO and issue the repart and charts
= v || v v vl vl v

This address high-level process activate level report.

<
‘&
< [|

4
BASIC REPORTS STAGE GATE VI
Ch No file choss

FINAL RIO REPORTS STAGE GATE VI

The project is finished. Les) »
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Enclosure No0.13 - Chart V-2. Approved coding of the data excel
documents, protection (MS Excel)
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W 00 Nd AW N -

:Document: Comparison REPORTS STAGE GATE | unknown Vs. mitigation unknown.xlsx
'Document title: Comparison REPORTS STAGE GATE | unknown Vs. mitigation unknown.xlsx
Step: 2.12

|Va|idated: Yes | ~]
Yes
1 No
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Enclosure No.14 - Chart V-3. Fault alert of coding of the data excel
documents, (MS Excel)
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Document: 1. Risk Assesment Document.xlsx
' Document title: Risk Assesment Documant
Step: 1.2

e cell &¢ chart you're tying 1o change 11 on 8 protected iheet.

To make changes, Ok Unprotedt Sheet in the Review tab (you might need 3 pasiwerd.

Ceo]
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Enclosure No. 15 - Chart V-4. Message of the unapproved excel
documents (MS Excel)
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Plaazs chooss ths correct template fils that iz validated by tha
projact owner.

1. Rigk Azzaszmsant Document xlzx
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Enclosure No. 16 - Chart V-9. Locked special functions of all document
(MS Excel)
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Do
category Classification Detaisof the risks | _ | strategy of mitigation - Probability of occurrenc
Owner of the project \/
A Project management oil and gas
A Structural ofl and gas
A Structural oil and gas
A Structural oil and gas
A sty e
Format Cells ?
A stn
A gy Number Alignment Font Border Fill
A Fro| Locked
% oo Hidden
Locking cells or hiding formulas has no effect until you protect the worksheet (Review tab,
A Pro]  Changes group, Protect Sheet button).
A Proj
A Pro
A Pro
A Pro
A Pro
A Proj
A Proj
A Proj
A Pro
A Pro
A Proj
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Enclosure No.17 — RIO — Risk Process Map Web Model

Risk Process Map Web Model

RiskProcessMap_18.6.2019 —
separate zip file attached
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X.Reports

Report results

Model results of the Stage Gate | - Project No.1
Model results of the Stage Gate | - Project No.2
Model results of the Stage Gate Il - Project No.1
Model results of the Stage Gate Il - Project No.2
Model results of the Stage Gate Il — Project No.1
Model results of the Stage Gate Il — Project No.2
Model results of the Stage Gate IV — Project No.1
Model results of the Stage Gate IV — Project No.2
Model results of the Stage Gate V — Project No.1
Model results of the Stage Gate V — Project No.2
Model results of the Stage Gate VI — Project No.1
Model results of the Stage Gate VI — Project No.2
Model detailed notes Stage Gate | through VI
Model list of the documents Stage Gate | through VI

X/ X/ X/ X/ X/ X/ X/ X/
L X X S X SR X R KRS X X4

X/
X4

X/ X/ X/ X/
L X X R X R X

X/
X4

L)
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Model results of the Stage Gate | - Project No.1

Basis report stage gate |
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200

180

160

140

120

100

Total Risks

80

20

High / High | High | High/Medium | Medium | Medium / Medium | Medium /Low | Low | Low/Low u
14 64 42 48 30 0 0 0 0 184
2 32 56 12 20 0 0 0 0 120
2 16 14 0 0 0 0 0 0 30
4 16 0 12 10 8 0 0 0 46
) 32 28 48 10 0 0 0 0 118
9 0 28 36 20 16 0 0 0 100
7 0 28 12 40 0 0 0 0 80
5 0 0 24 30 0 0 0 0 54
1 0 0 0 10 0 0 0 0 10
2 0 28 0 0 0 0 0 0 28
2 0 14 12 0 0 0 0 0 26
1 0 0 12 0 0 0 0 0 12
65 160 238 216 170 24 0 0 0
Known risk weight per history
14;184 TR
CATEGORY

PO- Owner of the project Constants

GM- General / Management

TM- Technology / Methods o/ Low 1=2 = 125%

MO- Monetary - ow 2=4 = 250%

EN- Engineering = Medium / Low 3=6 = 37,5%
48 9; 120 0y~ Poigemen Vendos r9;118 = Medium / Medium 4 = 8 = 50,0%

0P- Operational | = Medium 5=10 = 62,5%

EX- Bxecution mmmHigh/ Medium 6 = 12 = 75,0%

HR- Human Recourse 9; 100 = High 7 =14 = 875%

LE- Legal ! = High / High 8 = 16 = 100,0%

PC- Project Controls 7; 80

- Biies Deseoinast == Known Risks / Weight

5:54
4; 46
0
2;30
64
PO GM ™ MO EN PV oP EX HR LE PC BD
Category
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m NG [e)\ I8 High / High | High | High/Medium | Medium | Medium / Medium | Medium /Low | Low | Low/Low
[ 0 10 32 84 0 20 0 0 0 0 136
0 14 24 10 0 0 4 0 52
0 0 0 0 0 0 0 0 0
16 0 24 0 8 0 0 0 48
32 56 24 20 0 0 0 0 132
0 42 60 0 0 0 0 0 102
32 70 84 10 0 0 0 0 196
16 28 12 30 16 0 0 0 102
0 14 0 0 0 0 0 0 14
0 14 0 0 0 0 0 0 14
0 0 0 10 0 0 0 0 10
32 0 0 0 0 0 0 0 32
160 322 228 100 24 0 4 0
e Unknown risk weight per history
CATEGORY
P0- Ouner of the proeet Constants
500 GM- General / Management 15;196 T 1= 2 - 125%
TM- Technology / Methods
MO - Monetary e 245 M= 25,0%
EN- Engineering = Medium / low 3=6 = 375%
B — = Medium / Medum 4 = 8 = 50,0%)
150 OP- Operational = Medium 5=10 = 62,5%
© 10;136 B~ Execution 10;132 w—High / Medium 6 =12 = 75,0%)
= KR~ Human Recouse = igh 7=14= 875%
] LE- Legal = High / High 8 = 16 = 100,0%
E 100 :; ;roj.eaCoDn:: . 10 sl —e—Unknown Risks / Weight
- Business opmen
5;52 4;48
50
2;32
0;
0
PO GM ™ MO EN PV oP EX HR LE PC BD
Category
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Model results of the Stage Gate | - Project No.2

Basis report stage gate |
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High / High | High | High/Medium | Medium | Medium / Medium | Medium /Low | Low | Low /Low I
13 64 42 48 20 0 0 0 0 174
2] 32 56 42 20 0 0 0 0 120
2 16 14 0 0 0 0 0 0 30
4 16 0 12 10 8 0 0 0 46
9 32 28 48 10 0 0 0 0 118
9 0 28 36 20 16 0 0 0 100
7 0 28 12 40 0 0 0 0 80
5 0 0 24 30 0 0 0 0 54
1 0 0 0 10 0 0 0 0 10
2 0 28 0 0 0 0 0 0 28
2 0 14 12 0 0 0 0 0 26
1 0 0 12 0 0 0 0 0 12
64 160 238 216 160 24 0 0 0
CATEGORY Known risk weight per history Constants
200 PO - Owner of the project = ow / Low 1=2 = 125%
GM- General / Management -—ow 2=4 = 250%
180 13;174
TM- Technology / Methods w—Medium / Low 3=6 = 87,5%
MO - Monetary w= Medium / Medum 4 = 8 = 50,0%
160 EN - Engineering = Medium 5=10 = 62,5%
PV - Procurement - Vendors = High / Medium 6 =12 = 750%
140 OP - Operational m High 7=14= 875%
9: 120 EX- Execution 9:118 = High / High 8 = 16 = 100,0%
120 Human Recourse 4
2 Legal —e—Known Risks /...
0 ’ 9; 100
= Project Controls
— 100 :
© Business Development
:§ 7;80
80
60 5;54
4; 46
7
40 ; g
2; 30 2;28 2:26
20
0 O O
PO ™ MO EN PV oP EX HR LE PC BD
Category
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m TS High / High | High | High /Medium | Medium | Medium / Medium | Medium /Low | Low | Low /Low
| PO | 32 70 0 20 0 0 0 0 122
0 14 24 10 0 0 4 0 52
0 0 0 0 0 0 0 0 0
16 0 24 0 8 0 0 0 48
32 56 24 20 0 0 0 0 132
0 42 60 0 0 0 0 0 102
32 70 84 10 0 0 0 0 196
16 28 12 30 16 0 0 0 102
0 14 0 0 0 0 0 0 14
0 14 0 0 0 0 0 0 14
0 0 0 10 0 0 0 0 10
32 0 0 0 0 0 0 0 32
160 308 228 100 24 0 4 0
Unknown risk weight per history
250
CATEGORY
PO - Owner of the project 15:196
200 GM - General / Management )
TM - Technology / Methods Constants
MO - Monetary = Low / Low 1=2 = 12,5%
EN - Engineering - 2=4 = 250%
150 PV - Pmcurénﬁnt— Vendors —edium / Low 3=6 = 375%
@ OP - Operational 10;132 e Medium / Medum 4 = 8 = 50,0%
] 9:122 EX - Execution .
o ’ = Medium 5=10 = 62,5%
- HR - Human Recourse i 7k c 75'0%
um = =
£ LE- Legal 8; 102 9; 102 2 = =
= 100 PC - Project Controls -H"g ) 7=14 = 81,5%
BD - Business Development - igh/ High 8 = 16 = 100,0%
—o—Unknown Risks /
5;52 4;48 Weight
50
2;32
0;
0
PO GM ™ MO EN PV oP EX HR LE PC BD

Category
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Systematic risk management model in the project initiation phase

Model results of the Stage Gate Il — Project No.1

Basis report stage gate Il
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Systematic risk management model in the project initiation phase

Cost in HRK

UNKNOWN UNKNOWN Mitigation
e COSTS After =
Mltigation
EEN  1.958.500,0 -48,5%
90.000,0 37.250,0 -58,6%
50.000,0 30.000,0 -40,0%
160.000,0 61.875,0 -61,3%
| 1.470.000,0 673.625,0 -54,2%
| 410.000,0 181.875,0 -55,6%
350.000,0 203.125,0 -42,0%
| 550.000,0 298.625,0 -45,7%
| 40.000,0 22.375,0 -44,1%
530.000,0 266.875,0 -49,6%
100.000,0 25.000,0 -75,0%
sl  698.750,0 -42,3%
| 4.457.875,0 -49,1%

UNKNOWN RISKS COST <AFTER MITIGATION> REDUCTION

4.300.000,0
3 S(X) OOO 0 CATEGORY
PO - Owner of the project
3 3w ocx) O GM - General / Management
. . Y T™M - Technology / Methods
5 605,6000 MO - Monetary ——UNKNOWN
. A ) EN - Englneering
PV - Procurement - Vendors COSTS
2 3(X) OOO 0 OP - Operational
~SUOLREY 2 B ——UNKNOWN
: gy COSTS After
LE - Legal
1.800.000,0 S e Mitigation -42,3%
BD - Buslness Development .
1.300.000,0
800.0000 2% [T
T -58,6%
300.000,0 /. 613% g
-200.0000 —pp GM TM MO EN PV opP EX HR LE PC BD

CATEGORY
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Systematic risk management model in the project initiation phase

Model results of the Stage Gate Il — Project No.2

Basis report stage gate Il

157



Systematic risk management model in the project initiation phase

Ao8aren
Ao8aren
- - n " - a0 i T SvCu U aga od 31 ¥H X3 do Ad NI OAN WL WO od
%UEDT & e (o7 NPT TT [ S g ‘ 0
: T O Ll 002 (08T HET okt T2 Ngerer DN\ g7 | %6 NN\
', N E 0 \ %9°8Z \ %40°01 | %EPT ) BT'TT \\\ S\ %S ET KI8T \E'LT . U %0'0 N %6°Z \
5 N NER NN % 4 NN N A i\ ; |V s 0 R s S %CVE
mm w w mrm mwm i M//w 1 w=i7e Nocoror | 5% LS [l ks*zs Nt6E //////////\\\\\\\,,v/////m 08 ® \//// ot
w T A 2 \\ o %I‘LS || %0°0L ///m//é\\\\ a | %6ty \ %g'ez
2 &= & B \ i\ Y
- o 7 NN\ %88t 2 N N\
2 Z | m o e ) P\
2 & \ %T6E /\\\ 7///%%&/%/// .
& o O
%0001 = oT =g AN /,/////,////////U//////
S 1z MO o669 DN \
%s18 = vT =L £z /%W% N
%05. = 20=9 = NN D =
%579 = 0T=¢§ om%. \ 1%TTY| 0eD
bt & \\ N 7
%SYE = 9 =€ €€ \%L'LS //// \
%Sz = v =17 or nma
%SZTT =2z =1 8¢ %/////// ov
sjuejsuo) ,/////
05 N
............................... /V/ Om
zs M3IN B NMONMNN 2 NMONY M3IN § NMONMNN Z NMONY
09
1 @1e8 a8e)s Jad aJeys sl MaN | 21e8 a8e1s onel s MaN / umou) / umowyn 09
0 v 0 ozt ovt 00ZT 8€6 00 %88y | %8'ST %b'ST 9
%I'60T | tb 6 0 0 0 0 0¢ T 0 8y %T'LS | %9'8T %EYT 1
%960z | of (153 0 0 0 9T 0t 09 vT 0 %0'0L | %0°0T %0°0¢ z
%06TT | ¥ 6 0 0 0 0 0 o€ 95 0 %T'LS | %EVT %9'8T z
%L'99E | ¥z F433 0 0 0 0 0T 09 w 0 %8'LL | %TTT %T'TT T
%8‘TL | 9sT 89¢ 0 0 0 9T 09 ozt 95 9T %T'6E | %I'6E %LTT S
%0LET | 9T vS9 0 0 0 vz 08 91z 8€T 96 %LLS | %8'8T %S'€T L
%I'v6 | 202 Z6€ 0 0 0 91 ov 891 891 0 %6'9v | %0°'ST %1'8T 6
%b'99 | oSz 9TH 0 0 0 9T o€ 08T 971 9 %b'Ty | %€0E %ELT 6
%099 | 6 95T 0 0 0 23 0z [ 0 23 %6'Ty | %9'8T %9'8T ¥
%0°09T | O€ 8L 0 0 0 0 o1 T 8T 9T %L'99 %0°0 %E'eE z
%SO | L1 75t 0 v 0 0 09 [ 8 23 %e'ee | %8'eT %6t 6
%279 0 0 0 0 06 891 971 96 %Lty | %L'€T %C'vE €T
M3 umowju umou
Mo /MoT | mol | Mo /wnipaiAl |wnipaAl / wnipay | wnipaAl | wnipaAl/ ySiH | YSiH | y3iH / ySiH .xz xx & 5% B NMONINN ~ NMONM)

158




Systematic risk management model in the project initiation phase

(0[0)%

00¢

00€

SINVISNOD TVIOL
o (=}
B S

o
8

00L

008

006

0001

as 2d El
, Jzv|
vy -
(7 _
%1'60T ||IllI" %9502
o WOHﬁ
2 |B10] ==
8|10 =——
UMOLUN+UMOUY "SA MaN O11BY |11l
%0°00T = 9T = 8
%SL8 = ¥I = L
%0°SL =2 =9
%529 =0T =5
%005 = 8 =¥
%SLE = 9 =€
%0se =¥ =1
%STTL =T =T
SIUBISUOD

4H

do AHO93IVD N3

N T

%L‘99€E

%8'TL IR,

89¢

433
\ 9TY|

759

1 31VD IDVLS - OlBISHSH MBN + UMOU)| + UMOW]N

O WL

juswdo|anag ssauisng
sjos3uo) 3d2foid

|jesa

2sinoday uewny
uonnIax3

|euonesado

SIOPU3A - JUSW3INJ01d
SuuaauisSuz

Asejauopy

spoya / ASojouydal
juawaseue / |2i3U3D
123foud 3yl jo JaumQ

-as
=9d!
-Nn
- ¥H
-X3
-do
-Ad
-N3
- On
-NL
- W5
- 0Od

AY¥0O9O31vD

)\ ]

Od

‘mN‘

00T

00¢

00€

00s

009

00L

SINVLSNOD d3d JSIH TvIOL

159



Systematic risk management model in the project initiation phase

Low / Low

0,0%
0,0%
0,0%
0,0%
0,0%
0,0%
0,0%
0,0%

132
102
196
102
14
14
10
32

132
102
196
102
14
14
10
32

Low

24

20
10
0
0
20
0
10
30
0
0
10
0

100

High / Medium | Medium | Medium / Medium | Medium / Low

228

UNKNOWN

2
=
o
2
x

(=} wn
AN O S g 0O N

O 0O 0000000 oo o

=
0|~
E" ggoomv2£3§°°§
£
2
x o~ oo ~ 8
~ o|lo o|J|8|o|olo
e -
an
=
o
SN NREBEEEREBEIR
= 5 |3138(515 % 85(81515 | 8|”
o| o [l Rl EvI=Y [Xo) SO =
2 FH|Clm|a|m|C|G|0|C|C|n|m
NN NEMNNEERE
o o
« & |B1815 %2 15]5[5515 518
OO0l v|w S| o o
Ewmomr\wgomﬁams
c
B EEEEEEEEEEEE
® § [9]8]3|3|8]|5/5|5(5|5|5|5|8
§ (=) fo) o) fo) fo) o) fo) fo) o) fo) Fo) Fo) X -
§ vln[oln|n|s|ol~|n|o|o|~| g

‘

New risk share per the unknown

BD

ESTRITINN

Constants
PC

oP EX HR LE

Category

PV

13
EN

g o
w
=2
| |
§ o
Q
=
é o S S
= 2 3
LSS
Ssiy
§/////§ a8
%
2[EN o
o
=) § o
5
=
Q
o

Uknown / New risk ratio including mitigation

7
LE

33,3% 100,0% 100,00/0

66,7%
\\!

N

RO

00,0% ~°*
o NI
HR

N
100,
//////’ 0,0
oP EX
Category

PV

N
N

0,0%

I%x\‘\’ §y
//00/

PO

S 66

‘?f’/////

™

{n UNKNOWN & NEW
14 §
,0%

16

160



Systematic risk management model in the project initiation phase

SINVLSNOD 1VI1OL

0s

o
o
-

o
73]
Con|

00¢

0S¢

as 2d 1

%0°0 o1
zel | %00 \’
e (0F

[43

¥T1-| %00

8 UMOUNU( [e10] ——
a
|e10] —

UMOWUN+UMOUY "SA MBN O1eY (11|

%0001 =91 =8
%SL8 = ¥I = L
%0°SL =TT =9
%S79 =0T =S
%005 = 8 =t
%SLE = 9 =¢€
%S = v =T
%STT =2 =1
S1UBISUO0)D

%00

¥H X3 ao 0D N3 oW
1pT
%00 S0
z0T
\ 701
o1 / %00
0T
Z€T
Y 4
€1
%00
96T
61

€ 11VD IDVILS "SA | 31VD JDVIS = OljeA SHYSId M3 + Umou)] + umowin

WL

D

wawdojanaqg ssauisng
sjouo) 323loid

|esaq

3SIN0D3Y ueWNH
uonnIax3

|euonesado

SIOPU3A - JUILIAIND0IH
SuuaauiSu3

Aserauoin

spouian / ABojouyal
juawadeuewy / |e13U2D
303faud ayi jo 13umQ

-as |
-2d
-31

-X3

-dO
-Nd
-N3

-
-
-0

A¥0OD31VD

C

H 8

Od

%00

~CCT

0s

o
o
-

o
wn
SJ.T\I‘VJ.SNOZ) SId V101

00¢

0S¢

161



Systematic risk management model in the project initiation phase

Ao8ajen \Commumu
as 2d 1 d4H X3 do Nd N3 O WL W5 Od 2d
’ | , 0 \o (S 0
% Z 7 Z 9 Vi) 77 \\\\
“ r & - \ o o
Z 7 v Z 7 7 7 C \ ww >
\ | N 1 7“ W/ %00 %00 /// / \a 8
7 | & » %L‘99
m - m m m m L %0°0S \h 8 \>//
14 x 5 \m 9L %e'ee
L7037 | S w m m 9 //
%SUL8 =¥l =L \ 9 \\
%S =z =9 \ \ )
%79 =0T =6 \ \ 8 clum
%005 = 8 =¥ \ & a
. k
%SLE 9 =€ o ot / o
%S = v =2 - NN
wszr =z -1 o1 %
swumsuon [45 / § ‘o 7t
M3N B NMONINN A vt MINE NMONMINN & //. vl
ST o 91
SINY4 Ja2d aieys )su umoujun sA MapN uonesniw yum || a1e3 ade1s pus onels ysu MaN / umowyn
o 14 0 144 0stT 96€ 76¢€ 9L %LTE %E89 %00 9z 9s o
8S 0 0 0 0 [0)% 0 0 5374 %005 %005 %00 TS C (0]
o1 0 0 0 0 (0] 0 0 0 %00 %0°00T %00 0 1 0
T 0 0 0 0 0 0 vT 0 %00 %0'00T %0'0 0 I 0
ov 0 0 0 0 0 (41 8T 0 %99 %E‘EE %00 4 T 0
871 0 0 0 9% o€ e (44 91 %0°00T %00 %00 7 0 0
961 0 0 0 0 (0)8 78 0L [43 %00 %0°00T %00 0 ST 0
2sT 0 0 0 0 (o) (4 0L 0 %E'eE %.'99 %0'0 2 8 0
891 0 0 0 0 0t 09 9s (43 %L'ET %6'9L %00 € ot 0
L 0 0 0 8 0 87 0 91 %E'EE %L£'99 %00 e 14 0
0 0 0 0 0 0 0 0 0 %00 %00 %0'0 0 0 0
011 0 14 0 0 (0} 2374 8¢C 0 %005 %005 %00 S S (0]
0 0 0 0 o€ 87 8 (45 %00t %009 %00 5 6 0
MaN umowyun umou)|
MOT /MOT | MOT | MOT /wnipayl |wnipajAl / wnipapj [ wnipay | wnipaiyl /ySiH | YSiH | y3iH / ySiH % % % LELEN NMONINN  NMONX NMON)NN

162



Systematic risk management model in the project initiation phase

AYO53IVD
as 2d 31 4H X3 do Nd N3 O AL WS Od
T 0
o 0z‘z < OI'T _ loz's
E/H{rﬁ ‘z \m@ 0g‘z 0t
e > o -
oo | wrer GX3 BB ... - %0'go- ey e 2 [y o
P %00 &
oLiL &2 09
uonesniw 1aYy e A m
%0001 =61 =8 08 =
.x.m”hu Rl AJ031SIY WO UMOUY —e— %S‘TT- 08:L /. = yopASn =i~ M
%06 =2 =9 00T ‘6 sjo;uo) 2foid - dd G
%S2?9 =0T =S <o |ess7 -7 ooﬂw
%005 = 8 =t ‘ E " 3sIN0J3y uewny -
%ste = 9 =€ 30 /wﬁm ‘6 :”_u_u:umx“ - M“_ 0Z1 ‘6 %00 m
%o'sc =¥ =¢ euonjesado - . ~ 0ZT®
Hx.m.N.n =g =k E SIOpUBA - u__..u_.:.Mu.._..u.n:hn_v - Mm E m
s1ueIsuo) %00 Suusauwdul - N3 ovT
Aiejauoy - O
““““““““““““““““ spoyla / ASojouydal - WL
juawasdeuey / |eI3U2D - ND ¢ 09T
3123foid 3u3 JO JSUMO - Od PLI €T
A¥OD3ILVD %00 E 08T
00z
uonesniw 1a1e SIAIY4 1ad ySiem dysu Aloisiy wosy umou))
0 0 0z 0 0 0 144 e 08T 09T 891 91¢ 96T 8€C 09T 091 9 9
%00 (4% <t 0 0 0 0 0 0 0 0 0 0 74| 4 1 0 0 0 0 T T
%L'ET- 0z 9z 0 0 0 0 0 0 0 0 0¢ 0 0 [49 0 14 0 0 C 4
%00 8T 8T 0 0 0 0 0 0 0 0 0 0 0 0 8¢ 8¢ 0 0 4 C
%00 ot ot 0 0 0 0 0 0 0 0 ()% ot 0 0 0 0 0 0 T T
%0°€9- (+74 S 0 0 (014 0 0 0 0 0 0 o€ 0 144 0 0 0 0 S S
%S‘TT- oL 08 0 0 0 0 0 0 0 0 oL (014 0 [4" 0 8¢ 0 0 L L
%00 00T 0ot 0 0 0 0 0 0 9 9T 0¢ 0c 9€ 9€ 8¢ 8¢ 0 0 6 6
%00 81T 81T 0 0 0 0 0 0 0 0 ot ot 8 8 8¢ 8¢ (43 [4S 6 6
%00 9% 9% 0 0 0 0 0 0 8 8 ()% (022 74 | [4 1 0 0 91 91 14 14
%00 0€ 0€ 0 0 0 0 0 0 0 0 0 0 0 0 T 14 91 91 C [4
ozt ozt 0 0 0 0 0 0 0 0 0t 0t (4" [49 98 95 € [4s 6 6
VLT vLT 0 0 0 0 0 0 0 0 0¢ (014 8 14 (474 (474 9 9 €1 €T
|el0L L moi s Mo LY mo7 / s wnipain LY wnips s wnipaiAl|l  2s Y4B s YsiH JS 183y —
- Byy | /mo] /Yy 19Yyy (Wnipsin| Jeyy / wnipain 1/YY . Yy | /YysiH | Jeyy : EETA AN ATEI | NAONE

163



AY0931IVD
as 2d 31 HH X3 do0 Ad N3 OW WL D Od o1-
< ® g
L pIT o‘o % B :
e e —— u.n
~ ‘
.- B g 400
%00 » T
[c 7 == Erh zs's ov
%00 %00 s k
‘ %00
_— B
uonesniw Jayy-e -
juawdojanag ssauisng - ag o
i =
>L_me_£ WO} UMOU(| =t 20T ‘8 sjos3u0) 323foud - Dd 06 _ulv
%0001 = 9T =8 - 1823 : =
%SL8 = vT = L %00 35iN0d3Y UeWNH - ¥H | " &
%0sL =2 =9 5 701 ‘8 uonnaaxa - X3 | L6 M
%s29 =0T =5 Z01 ‘6 ZET 0T euoneado - do | %00 ° c
2%0°0S 2 = 3 %00 o SIOPUSA - UAWRIN30Id - Ad | el ‘e M
%SLE = 9 =€ ZET ‘0T 3uuaauidul - N3 | ovT m
%S = v =¢ fimpauon - O 3
%STL =T =71 spoyiany / ASojouyday ‘_2._.m
96T ‘ST juawasSeuey / [e13U3D - IND
SuEsued paloud ay3y jo 13uMmQO - Od
— ANOD3LVD 06T
0

ove
uonesniw Jaye SN Jad 1ySiam s Aloisiy woly umouwyun

Systematic risk management model in the project initiation phase

0 0 14 v 0 0 8 144 0L 00T 91¢ :144 08¢ 80€ 144 091 9s
%00 (4 (41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (4 [43 [«
%00 ot ot 0 0 0 0 0 0 0 0 ot ot 0 0 0 0 0 0 T
%00 T T 0 0 0 0 0 0 0 0 0 0 0 0 i i 0 0 T
%00 T T 0 0 0 0 0 0 0 0 0 0 0 0 4 vt 0 0 T
%0°00T- 0 [40)% 0 0 0 0 0 0 0 9T 0 o€ 0 (41 0 8¢ 0 9T 0
%00 96T 961 0 0 0 0 0 0 0 0 ot ot 8 8 0L 0L (43 [43 ST
%00 20T 01T 0 0 0 0 0 0 0 0 0 0 09 09 w [44 0 0 8
%00 CET CET 0 0 0 0 0 0 0 0 (014 (V)4 e ve 95 9§ [43 [43 ot
%00 214 8 0 0 0 0 0 0 8 8 0 0 44 ve 0 0 9T 91 14
%00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%00 [4°] [4°] 0 0 14 14 0 0 0 0 (0] ot 144 144 14 i 0 0 S
%00 (441 [44% 0 0 0 0 0 0 0 0 (014 0c¢ 0 0 0L 0L € [43 6
% s |01 s moq s mo7 s mo1 / s wnipsiy s wnipsiy s wnipsinf  J3s ySiH s ysiH JS 18y NMONNNN
uonedIN | 18y BYyy | /mor | 1ayy Jayy (wnipa| Jayy [/ winipsia| Jeny PYyy | /yYysiH | 18yy Jayy | /Y3iH | NMONINN

164




Systematic risk management model in the project initiation phase

Cost in HRK

2.910.000,0

2.410.000,0

1.910.000,0

1.410.000,0

910.000,0

410.000,0

-90.000,0

o] UNKNOWN Mitigation
e COSTS After %
Mitigation
PR  1.743.375,0 -29,0%
| 120.000,0 61.750,0 -48,5%

0,0 0,0 0,0%

| 340.000,0 157.750,0 -53,6%
| 1.380.000,0 VAYATEX) -42,2%
290.000,0 120.250,0 -58,5%
320.000,0 221.250,0 -30,9%
200.000,0 137.500,0 -31,3%
| 30.000,0 210.000,0 600,0%
| 500.000,0 78.750,0 -84,3%
100.000,0 31.250,0 -68,8%
310.000,0 97.750,0 -68,5%
3.657.500,0 -39,5%

UNKNOWN RISKS COST <AFTER MITIGATION> REDUCTION

Constants
1=2 = 12,5%
2=4 = 250%
3=6 = 375%
el ——UNKNOWN 4=18 = 500%
COSTS 5=10-  625%
6 =12 =  750%
7 =14 = 87,5%
—e—UNKNOWN '8 - 16 = 1000%
42,2% COSTS After
Mitigation
_58f5% -30,9% 600,0% - -84,3%

-31,3% -68,5%

PO GM ™ MO EN PV opP EX HR LE PC BD
CATEGORY
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Model results of the Stage Gate Il — Project No.1

Basis report stage gate Il
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2.400.000,0

1.900.000,0

1.400.000,0

Cost in HRK

900.000,0

400.000,0

-100.000,0

KNOWN ENOWN Mitigation
COSTS EOSTR After %
Mitigation
649.500,0 313.956,3 -51,7%
150.000,0 66.125,0 -55,9%
125.000,0 51.250,0 -59,0%
35.000,0 5.875,0 -83,2%
109.000,0 41.400,0 -62,0%
120.000,0 35.687,5 -70,3%
2.099.000,0 772.125,0 -63,2%
190.000,0 77:937,5 -59,0%
30.000,0 9.625,0 -67,9%
50.000,0 26.250,0 -47,5%
45.000,0 9.187,5 -79,6%
21.000,0 8.050,0 -61,7%
3.623.500,0 1.417.468,8 -60,9%

KNOWN RISKS COST <AFTER MITIGATION> REDUCTION

CATEGORY

—o—KNOWN PO - Owner of the project
COSTS GM - General / Management
H TM - Technology / Methods
{MO - Monetary
EN - Engineering
KNOWN PV - Procurement - Vendors
COSTS After H OP - Operational
Mitigation EX - Execution
-51,7’% '53,2% HR - Human Recourse
LE - Legal
PC - Project Controls
-59,0% : BD - Business Development
-79,6%
& % -
67,9% | -47,5% L. 7%
-70,3% |
PO GM ™ MO EN PV OoP EX HR LE PC BD

CATEGORY
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Model results of the Stage Gate Il — Project No.2

Basis report stage gate Il
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800.000,0
700.000,0
600.000,0

500.000,0
4

o
T 400.000,0
c

B 300.000,0
(@]
200.000,0
100.000,0

0,0

KNOWN KNOWN Mitigation
COSTS After
COSTS o %
Mltigatlon

300.000,0 216.606,3 -27,8%
135.000,0 78.062,5 -42,2%
150.000,0 90.625,0 -39,6%
40.000,0 16.000,0 -60,0%
120.000,0 67.075,0 -44,1%
110.000,0 57.687,5 -47,6%
714.000,0 432.350,0 -39,4%
185.000,0 108.562,5 -41,3%
30.000,0 18.000,0 -40,0%
60.000,0 40.625,0 -32,3%
45.000,0 19.000,0 -57,8%

| 21.000,0 10.500,0 -50,0%
] 1.910.000,0 1.155.093,8 -39,5%

KNOWN RISKS COST <AFTER MITIGATION> REDUCTION |
: CATEGORY

{ PO - Owner of the project
GM- General / Management
TM- Technology / Methods
EMO - Monetary

—p=— KN OWN EN- Engineering

COSTS PV - Procurement - Vendors
i OP- Operational
EX- Execution

-39,4%

——KNOWN
COSTS After | HR- Human Recourse

Mitigation : LE- Legal
i PC- Project Controls
i BD- Business Development

-41,3%

-57,8%

o 0,
32,3% | 50,0%

PO GM ™ MO EN PV oP EX HR LE PC BD
CATEGORY
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Model results of the Stage Gate IV — Project No.1

Basis report stage gate IV
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900.000,0

800.000,0

700.000,0

600.000,0

500.000,0

400.000,0

COST IN HRK

300.000,0

200.000,0

100.000,0

0,0

2.300.000,0

1.800.000,0

1.300.000,0

800.000,0

COSTS IN HRK

300.000,0

-200.000,0

KNOWN UNKNOWN KNOWN UNKNOWN l\:i':lga“t’i:n ll’\::i't(l'::)t‘lﬂt::
COSTS 18 COSTS 18 COSTS 25 COSTS 25 % %
313.956,3 1.958.500,0 313.956,3 1.958.500,0 0,0% 0,0%
66.125,0 37.250,0 66.125,0 37.250,0 0,0% 0,0%
51.250,0 30.000,0 51.250,0 30.000,0 0,0% 0,0%
5.875,0 61.875,0 5.875,0 61.875,0 0,0% 0,0%
41.400,0 673.625,0 41.400,0 673.625,0 0,0% 0,0%
35.687,5 181.875,0 35.687,5 181.875,0 0,0% 0,0%
772.125,0 203.125,0 772.125,0 203.125,0 0,0% 0,0%
77:937.5 298.625,0 77.937,5 298.625,0 0,0% 0,0%
9.625,0 22.375,0 9.625,0 22.375,0 0,0% 0,0%
26.250,0 266.875,0 26.250,0 266.875,0 0,0% 0,0%
9.187,5 25.000,0 9.187,5 25.000,0 0,0% 0,0%
8.050,0 698.750,0 8.050,0 698.750,0 0,0% 0,0%
1.417.468,8 4.457.875,0 1.417.468,8 4.457.875,0 0,0% 0,0%
KNOWN RISKS COST REDUCTION
0,0%
CATEGORY i A
PO - Owner of the project
;GM- General / Management Constnts
3 = —own
| EN- Engineering COSTS 18 2-4 = 250
e ey L Fp e
| EX- Execution COSTS 25 4=28 = 500%
0,0% HR - Human Recourse 5=10= 62,5
ttcE :gjaelct Controls Do
0,0% | BD - Business Development < 0,0% 0,0% ; : i: : 12‘7):2

k) o 7 0,0%
0,0% ‘ 0% 0,0%

PO GM ™ MO EN OP EX HR LE PC BD

PV
CATEGORY

UNKNOWN RISKS COST REDUCTION

0,0% | CATEGORY Constants
§Po~ Owner of the project 1-=2 = 125%
éGM- General / Management _ _
{ TM- Technology / Methods 2= A o= 25,0%
{MO - Monetary 3=6 = 375%
EP:: xﬁ:\:(—Vendors UNKNOWN .y i
OP- Operational COsTs 18 o Tl
| EX- Execution ——UNKNOWN 8 =12= 750%
HR - Human Recourse COSTS 25 7 =14 = 87,5%
; LE- legal - 0,0% 8 =16 = 100,0% o
i PC- Project Controls 0,0%
- Business Development
0,0% ' 0.0% ' 0,0%
IR 0,0% - 0,0% 010% O £
! 0,0%
- 0,0%
PO GM ™ MO EN PV OoP EX HR LE PC BD

CATEGORY
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Task ID

0w ~N O Oh

©

11
12
13

14

15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

Task

STSI - painting specialist consultant
Painting specialist consulting in work breakdown - ongoing activity with intermetent
meetings and consulting - Phasel
Painting specialist consulting in work breakdown - ongoing activity with intermetent
meetings and consulting - Phase 2
Painting specialist consulting in work breakdown - ongoing activity with intermetent
meetings and consulting - Phase 3
Procurement LLI
Procurement Other
Project Team - mobilization
LEGS SCOPES OF WORK (Detailed Schedule)
Leg #3
Leg #2
Leg #1
LAB-HS0-004 Main Deck - steel renewal
Removal of wasted areas and welding of new steel as per refurbishment plan

Removal of wasted areas and welding of new steel as per refurbishment plan PHASE 1
Removal of wasted areas and welding of new steel as per refurbishment plan PHASE 2

Removal of wasted areas and welding of new steel as per refurbishment plan PHASE 3

LAB-HS0-002/003 PRELOAD TANKS
BOW
TANK #1
TANK #2
TANK #3
STBD
TANK #13
TANK #17
TANK #12
TANK #14
LAB-HS0-023 Cable Trays & Supports - renewal
Refurbishment of cable trays and supports - phase 2
Refurbishment of cable trays and supports - phase 3
Helideck installation
MARINE EQUIPMENT & SYSTEMS
LAB-MES-002 Jacking system
LAB-MES-008 Preload System - piping & dump vaves repair/replacement
Preload System - piping & dump vaves repair/replacement - PHASE 1
Preload System - piping & dump vaves repair/replacement - PHASE 2
DRILLING EQUIPMENT & SYSTEMS
LAB-DES-004 Top Drive - overhaul
LAB-DES-003 Top Drive Trolley Beams - guide track alignement/replacement
LAB-DES-008 Well Testing Lines - repair / replacement
LAB-DES-013 Mud Pumps - overhaul
SAFETY EQUIPMENT & SYSTEMS
LAB-SES-004 Fast Rescue Boat - refurbishment
LAB-SES-003 Installation of new davits and life boat stations 3 & 4
LAB-SES-006/007 Fire Alarm Sys