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T BSTRACTI )DENTIFYINGIANDIMITIGATINGIPROJECTIRISKSIAREICRUCIAL
STEPSTINI MANAGING. SUCCESSFULI PROJECTSII 4HISI ARTICLE] PROPOSES
THET EXTENSIONI OFl THED &AILURE] —ODEL ANDI %FFECTS] ENALYSIS
J&—"% 10 FORMATL TO] QUANTIFYC ANDZ ANALYZE] PROJECT. RISKSI 4HE
NEWITECHNIQUEL ISILABELEDI THEI PROJECTIRISKI & —% 11 02& —% T [
AHE] 2&—% 1 15T AT MODI ECATION. OFZ THEZ WELLLKNOWNZ PROCESS]
PRODUCTI ANDZ SERVICE? &—% !0 TECHNIQUET )NI ORDER! TOI USE
THEL &—Y% 1 FORMATL FOR! PROJECTST] THED DETECTIONE VALUEL OF] THE
STANDARDI &—%¥11S] MODI EED! SLIGHTLY( FORT USEL INC THEI PROJECT
ENVIRONMENTI4HEINEWIAPPROACHIISTILLUSTRATEDIINIAICASEISTUDY
FROMITHELELECTRONICSZINDUSTRYL**YJADDINGITHEIDETECTIONIVALUE
TOITHELRISKT QUANTI ECATIONZ PROCESST ANOTHERT MEASUREL BEYOND
THECTYPICALIRISKI SCOREL 15T MADE AVAILABLEZ TOI THEI PROJECTI TEAMI
AHEIBENE ITSIOFITHEI2& — % T [INCLUDEIANIINCREASEDIFOCUSIONITHE
MOSTIIMMINENTRISKSIPRIORITIZINGIRISKICONTINGENCYIPLANNING]
IMPROVEDITEAMIPARTICIPATIONZINITHERISKIMANAGEMENTIPROCESS!
ANDIDEVELOPMENTIOFIIMPROVEDRISKICONTROLSIZ

+EYWORDSI 21SKI —ANAGEMENTI 21SKI —ATRIXT 215K I NALYSIS]
OROJECT]—ANAGEMENT

%—*1&0CUS. 'REASIT OROGRAMILIIOROJECTI —ANAGEMENT

SUCCESSFULIPROJECTIMANAGEMENTTZOROPERIRISKIMANAGEMENT

CANL ASSISTI THEZ PROJECTI MANAGERC TOT MITIGATEL AGAINSTI BOTH

KNOWNIANDIUNANTICIPATEDRISKSIONIPROJECTSIOFTALLKINDST.&AILURETTO

PERFORMIEFFECTIVELRISKIMANAGEMENTICANCCAUSEIPROJECTSITOIEXCEED

BUDGETIFALLIBEHINDISCHEDULETMISSICRITICALIPERFORMANCETARGETSTIOR
EXHIBITIANYICOMBINATIONIOFITHESEZTROUBLES!

NI 00007 THED 3TANDISHI =ROUPI REPORTEDI THAT! ONLY! 00O

OFJ SOFTWARE] PROJECTS] WEREL SUCCESSFULL )NI OTHER! STUDIES] ACROSS

q ODAYIEFFECTIVELY]MANAGINGIRISKIISIANZESSENTIALIELEMENTIOF!

NUMEROUS! TYPES! OFl DEVELOPMENT! PROJECTST !DAMS] REPORTED
SIMILART NUMBERSI WHERET ONLYZ ABOUT] ONEIFOURTH! OFZ ALLL PROJECTS
ENTERINGI DEVELOPMENT! BECOMEL Al MARKET SUCCESS! [OCDOCT $ATTA
ANDI —UKERJEE 00000 STATEDITHATZhSUCCESSFULT PROJECTICOMPLETION
DEPENDSITOTAIGREATIEXTENTIONITHEZEARLY IDENTI ECATIONLOFIIMMEDIATE
RISKSM *IANGL ETC ALl O0DCOOT USINGT FACTORD ANALYSIST CON IRMED
THEIRZHYPOTHESISI THATIRISKS] ADVERSELYZ IMPACT. PROJECT] SUCCESSL FOR
SOFTWAREIDEVELOPMENT.

#ERTAINLYT THERED ARET AT NUMBER! OF! FACTORST THAT. DETERMINE
WHETHERT AT PROJECTE WILLI BE Al SUCCESST BUTI ITE SEEMST LIKELYT THAT
FAILINGI TOL PERFORMI ADEQUATE! RISKT MANAGEMENTI WILLT INCREASEI THE
POSSIBILITYLOFLFAILUREZ4HEIOLDIAXIOMIRFAILINGITOIPLANCISPLANNING
TOI FAILVI APPEARS. TOT APPLYZ TOIRISKST (CAVINGL ANJ EFFECTIVEL METHOD
TOIPLANIFORIANDIMANAGEIPROJECTIRISKSITHATIISIEASYIFORITHEL PROJECT
TEAMITOIUNDERSTANDIUSETTANDIAPPLYZISICRITICALT ¥ STPROJECTSIINCREASE
IN]COMPLEXITYI ANDI SIZET TAKINGZ A MULTIDISCIPLINARYZ APPROACHLTO
PROJECT] MANAGEMENTL REQUIREST GIVINGI PROPERT ATTENTIONI TOL RISK
MANAGEMENTI 4HISC ARTICLE] PROPOSES! AT SIMPLEI RISKI MANAGEMENT
TOOLL THAT] HAST BEENT SHOWNL TOZ BEL BENE ICIALI TO] MANAGING. PROJECT
RISKSIANDIIMPROVINGIPROJECTISUCCESS.

4HEI&—% 1TASIATOROJECTI2ISKI—ANAGEMENTIA00L
2ISKI ANALYSIST TECHNIQUES] INCLUDED EXPERTI INTERVIEWSI EXPECTED
MONETARYVALUETANDRESPONSEIMATRICESTALONGWITHIMOREIADVANCED
RISKTTECHNIQUESSUCHIASTHEI—ONTEI#ARLOIMETHODIORITCHARDIDOOD
ANDI2AZIANDI — ICHAELIIOOOOIIPROVIDEICOMPREHENSIVEIINFORMATION
ABOUT. ANDI REFERENCEST TOI RISKT ANALYSIST TECHNIQUEST FORT VARIOUS
APPLICATIONSIANDIREQUIREMENTSL/ NEIRISKIMANAGEMENTITECHNIQUE
MULTIPLIES] PROBABILITYC OF THEC RISKT OCCURRINGI WITHI THE? EXPECTED
IMPACTIOFI THEIRISKI 4HISI LEADS TOT AN EVALUATIONZ FORI EACHIRISKT)N
THIS]WORKITHEIMETHODIOFIUSINGITHEIRISKIPROBABILITYCMULTIPLIEDIBY
THELRISKIIMPACTIVALUEZISEEXPANDEDIBY ALSOIMULTIPLYINGIAIDETECTION
VALUEIFORIEACHRISK:

—ULTIPLYINGI THREEI VALUEST OF! LIKELIHOOD! OFI OCCURRENCEL OR
PROBABILITYDT SEVERITYZ DORT IMPACTIT ANDL DETECTIONI ISI THELFAMILIAR

TBOUTITHEI ! UTHORS
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FORMATI OFT THEI FAILUREL MODET ANDZ EFFECTS] ANALYSIS] 0&—% 1 07 USED
FORI PROCESST DESIGNIANDISERVICEIPLANNING 4HET&—% I L TECHNIQUE
DATESIBACKITOITHE SNITED! 3TATESI MILITARY] PROCEDURE! —) , 1010C0C
1000007 ""ONGIORNO! COOOCCE PROVIDEST ANC OVERVIEWI OF AT DESIGN
&—%1109%&—% ¥ 0T ASTWELLT ASITHEL BASICI MECHANICS] OFI THEL & —% !
TECHNIQUEZ A#URRENTLYI THEI TECHNIQUE IST AN INTEGRAL] PARTI OF[ )3 /L
UODCIANDIZ 300000QUALITYICERTI ECATIONILEVELSD) TISIUSEDIWITHINITHE
COMPREHENSIVEIFRAMEWORKIOFIPRODUCTIANDI PROCESSIDEVELOPMENT
WITHISUCHITOOLSIASI&4 1 (11 01 QI 1 &$1$ /%304 IISIANDITHELIKE
1&—%V#3#/ —10000004HEI& —% 1 IMETHOD! ISTAINATURALIADDITION
TOITHE! PROJECTI RISKI MANAGEMENT. PROCESS! DUEL TOZ TSI EASEL OF USE]
FAMILIARIFORMATZANDICOMPREHENSIVEISTRUCTURE!

NI THE] METHOD! OFZ APPLYING! THE! &—% 17 FORMATL TOZ PROJECT
RISKSTITCISIDE ENEDIHEREIASITHEIPROJECTIRISKI& — % ¥ IORI2& —% 1 T4HE
28&—% 1 TECHNIQUELISI NOTI JUSTCANOTHERT WAYT OF ANALYZING] PROJECT
RISKSIBUTIHELPSIFOCUSITHEIRISKICONTINGENCYZPLANNINGIREQUIREDIEARLY
INCTHET PROJECTI ONI CRITICALIRISKST ORITCHARDL [COCOD ERSTEIDENTIEED
THEZ&— % YITECHNIQUETASIANIADVANCEDIFORMATICAPABLEIOFICAPTURING
PROJECTL RISKST 4HET USEL OF THE[ &—% 11 TECHNIQUEI ISI DEVELOPED
HEREL WITHI TERMINOLOGY(T ALONGI WITHI AT DETAILED] METHODOLOGYT )N
ADDITIONITHECMETHODIOFIUSINGITHEI2& —% ! IWITHISIMPLEIGRAPHICAL
ANALYSISI TECHNIQUEST ISI INTRODUCED! FORT RISKT PRIORITYL PLANNING!
&IRSTI THEL MOST] COMMONI RISKT TERMINOLOGYT INZ THEL LITERATUREL IS
REVIEWED] WITHI THEI READERT 3ECONDI DEENITIONS] FORT USINGI THE
2&—% 1TAREIPROVIDEDT4HEIMETHODIOF CREATINGITHEI2& —% T IISTHEN
EXPLAINEDT 4HE!BENE ETSIOFITHE2&— % ¥ [AREIDISCUSSEDTOIHELPITHE
ENGINEERINGIMANAGERTPROJECTIMANAGERTANDTEAMIMEMBERSREALIZE
THEZIMPORTANCEIOFL THISIMETHODI TICASEISTUDYIOFITHEI 2&—% 1IN
USEL 1S SHOWNI AST ANI EXAMPLEL FORT THEI READERT 4HE! CONCLUSION
HIGHLIGHTSITHEZ IMPORTANCEL OF SUCHI AT METHODITOITHEI ENGINEERING
MANAGEMENTICOMMUNITY

2ISK4ERMINOLOGY
7HILEL THEC LITERATURED ONL RISKI MANAGEMENT] ISI PLENTIFULT THE
DEENITIONST ANDI MEANINGS! OFL Al FEWI KEYC SIMILART TERMS! WITHIN
THED LELDT ARET INCONSISTENTC ¥ =UIDEI TOT THET OROJECT] —ANAGEMENT
**ODYL OF! +NOWLEDGE! 0—""/+®] "UIDE 10—)I 0OOOO! DEENES] THE
RISKI MANAGEMENT] PROCESS] ASI BEINGI COMPRISED! OF SIXI STEPSIIRISK
MANAGEMENT.  PLANNINGI RISKI IDENTIECATIONI QUALITATIVEL RISK
ANALYSISTQUANTITATIVERISKIANALYSISTRISKIRESPONSEZPLANNINGIANDRISK
MONITORINGIANDICONTROLT ¥ PROJECTIRISKIISIDE ENEDIASThANIUNCERTAIN
EVENTIORICONDITIONTTHATIIFITIOCCURSIHASIATPOSITIVEIORINEGATIVEIEFFECT
ONJAIPROJECTISIOBJECTIVESVIIO — )IO00OOT F UTHORSIHAVEIUSEDIVARIOUS
TERMSIFORIDEPICTINGITHEIPROBABILITYZATTRIBUTEIOFZATRISKIEVENTISUCH
AST hPROBABILITY\. hLIKELIHOODA hPROBABILITY] OFl OCCURRENCEN! AND
hOCCURRENCE” FREQUENCY( 3CALEST USEDIFORI THESEL PROBABILITYIRATINGS
RANGEFROMILOWIMEDIUMIANDHIGHTIOTOIDOIOTONICTORISOMEIOTHER
NONLINEARIORILINEARISCALET T LTHOUGHI THESEITERMSIANDISCALESIAREZALL
CORRECTZINCONSISTENTIUSEIANDITERMINOLOGYICREATESICONFUSION!

4HEIDISCREPANCIESIDOINOTISTOPIWITHITHEIPROBABILITYZVALUET
SECONDIATTRIBUTEITYPICALLYIASSOCIATEDIWITHI ATRISKIEVENTI ISTWHATIIS
CALLEDITHEINIMPACTM hSEVERITYAhCONSEQUENCEM ORITHELRAMOUNTIAT
STAKEVI%VENITHE O—"*/+®] = UIDEIOOOOOIMIXESI THECWORDS! IMPACT
ANDI CONSEQUENCEST INI THEI DISCUSSIONI ONI TOOLS] AND! TECHNIQUES
FORT QUALITATIVEL RISKTANALYSIST UNDERT SECTIONT DUIOIDIOT 4HET IMPACT
ATTRIBUTELISIDE ENEDIASIhTHEIEFFECT_ONIPROJECT_OBJECTIVESIF-THEIRISK
EVENTIOCCURSVIIO —) 10000

401 ADDI TOI THEL CONFUSIONT THEI MEANING! OF] THEI COMBINED
PROBABILITYJANDIIMPACTIVALUEIVARIEST SSEPENDINGI ONI THEJAUTHORS:
PREFERENCECFORINAMINGLTHESEITWOIRISKIATTRIBUTESITHEICOMBINATION
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HAST BEEN! CALLEDL THE EXPECTED! VALUEL [, UKAST 0O0OT 0—)L 2ISKSIG
, EXICONI OO0 ORITCHARDT OOCCOT RISKT SCORE DO — ) 0OOOOT RISK
SEVERITYZ ™ RAVEST O0ODOT OT)ISCOREX I (ILLSONT DOODIIRISKIEXPOSURE
1™ ITHENSI DOCCOT ORT RISKT EVENTI STATUSI U7 IDEMANT DOODOT 20YER
JODOOOIIDENTIEESIANININTERSECTINGIMATRIXVIFORITHEIPROBABILITYIAND
SEVERITYZFACTORSTORICEIDOOOOIIDE ENESIRISKIASITHEIPROBABILITYITIMES
MULTIPLEICONSEQUENCESIUSINGIATPROBABILISTICIFAULTITREELAPPROACHL
SPATTAIAND] —UKERJEEIDOOOOCOIDEVELOPEDIAININEISEGMENT.MATRIXIFOR
IMMEDIATEL PROJECTC RISKI ANALYSIS? BASED. ONI WEIGHTED] PROBABILITY.
OYRAI ANDI 4RASK100OOONI DESCRIBET AT QUANTITATIVET PRIORITYZ RANKING
BASEDI ONL Al TABLE! OF! PROBABILITYT ANDZ IMPACTZ / THERT MODELST! AS
DISCUSSEDIBYI+ERZNERTDCOOIPIOOOOTUSEIAIMATHEMATICALFUNCTION
THATIDE ENESITHEIRISKIFACTORIASITHEIMULTIPLICATIONI OFCALINUMBERI OF
PROBABILITYTANDICONSEQUENCEIFACTORSII%QUATIONIOI!

2ISKIACTORIIOF I ##FINIOFC#F!
WHEREL
OFIREPRESENTSITHEIPROBABILITYIOFIFAILUREIDUEITOIDEGREELOF
MATURITYJANDICOMPLEXITY
#FREPRESENTSITHEICONSEQUENCELOFIFAILUREIDUETTOTECHNICAL
FACTORSTCOSTANDISCHEDULE

qumemmIeoc

)TLISIAPPARENTITHATITHERELARECMANYIWAYSITOICAPTUREL THEIEFFECT
OFI PROJECTLRISKST 4HEI METHODI AN ORGANIZATIONI CHOOSES DEPENDS
ON[ THEC SITUATIONT &ORT CONSISTENCYI ANDI COMMUNICATIONT THE
TERMINOLOGYIUSEDISHOULDIALIGNIWITHITHE O—"*/+®] * UIDEL10—)!
U00OCT 4HED 2&—%1T METHODI DESCRIBEDI HERET ALIGNSI WITHI THE
STANDARDITERMINOLOGYZANDIHASIBEENIAPPLIEDITOINUMEROUSITY PESIOF
PROJECTSIINJATHIGHITECHNOLOGYLENVIRONMENT!

OROJECT2ISK'&—% 1 112& —% Y [ISSE ENITIONS
NI ORDER! TOI LENDI SOMET STANDARDZ NAMING! TOZ THE! 2&—% 1T THE
DE ENITIONSIADOPTEDFORTHISWORKIARELUSEDIINISUCHAIWAYIASTTOTALIGN
CLOSELYIWITHITHE O—"*/+® = UIDEIIO — )[000OIT4HEIDE ENITIONIOFIA
RISKIISIASICITEDIEARLIERT4HE O—"*/+®[ = UIDEIDCOOOIFURTHERIDE ENES
THERISKIPROBABILITYIASITHELLIKELIHOODITHATIARISKIW ILLIOCCURT&ORITHE
28&—"%YTHETTERM LIKELIHOODISJUSEDFORTHISRISKIATTRIBUTEIBECAUSEIA
TRUEIPROBABILITYISCALEZISINOTIPOSSIBLETACROSSIALLRISKSTASTHEYZAREINOT
ALLIDEPENDENTI4HEISECONDIATTRIBUTEIISILABELEDITHE IMPACTI&INALLY.
THEC MULTIPLICATION OFI THEILIKELIHOODI VALUELANDITHEZ IMPACTL VALUE
FORZAISPECI EEDIRISKIISIDE INEDIHERETASITHE RISKISCORE.

SAILUREIMODEJANDIEFFECTSIANALYSISID& —% ¥ [IHASILONGIBEENIUSED
ASIATPLANNINGITOOLIDURINGITHEIDEVELOPMENTIOFPROCESSESI PRODUCTS!
ANDISERVICEST )N DEVELOPINGITHEI & — % ! T'THELTEAMI IDENTI RESIFAILURE
MODESANDIACTIONSTTHATICANREDUCELORTELIMINATETTHECPOTENTIALFAILURE
FROMIOCCURRINGT )NPUTL ISZ SOLICITEDIFROMLA” BROADIGROUPZ OFJEXPERTS
ACROSSIDESIGNITESTIQUALITYZPRODUCTLINEIMARKETINGIMANUFACTURINGE
ANDI THEL CUSTOMERT TOJ ENSUREL THATL POTENTIAL] FAILUREL MODES] ARE
IDENTIDEDT 4HE] &—9%1¥1 IS] THENI USEDI DURING DEPLOYMENTL OFl THE
PRODUCTLORISERVICEFORTTROUBLESHOOTINGIANDICORRECTIVEACTION:

4HET STANDARD! &—Y% 17 PROCESS! EVALUATES! FAILUREI MODESI FOR
OCCURRENCETSEVERITYZJANDIDETECTIONII#HRYSLERI#ORPIL&ORDI —OTOR
#O AND! ™ ENERALT —OTORSI #ORPII 00UOIT 4HET MULTIPLICATION] OF
THESEIVALUESILEADSITOIWHATIISTKNOWNIASI THEIRISKIPRIORITYINUMBER
120 - TD%QUATIONIDIC
120 - [0/ CCURRENCEIDZ3EVERITYIIISBETECTION qumemmIeoc

N USINGI THEC 2&—% 1 APPROACHII THERE] AREL AT FEW REQUIRED
MODI ECATIONSITOITHEISTANDARDI& — % ! FORMATI4HEIPROJECTI2& — %1
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%XHIBITIC IZ3IMPLI EEDI3TANDARD & — % T TAND2& —% ! [L&ORMS

4YPICAL &AILURE ZAILURE /CCURRENCE 3EVERITY S$ETECTION 20.
&—"%1#OLUMNS 1$ —ODE
4YPICAL 2ISKN$ 21K -IKELIHOOD JMPACT 2ISKI3CORE S$ETECTION 20.
2&—%1#OLUMNS BVENT

IS] AITOOLL TOI IDENTIFYZ QUANTIFYZ ANDI REMOVEL ORT REDUCEL RISKSI INZ A
PROJECTENVIRONMENTIVERSUSIWITHITHEIPRODUCTISTTECHNICALASPECTSIAS
IDENTI EEDIINITHEI& —% Y T4HEI28& —% 1[ISTUSEDIINICONJUNCTIONIWITH
THEIDEVELOPEDZ&—% ¥ SIFORTPRODUCTI DESIGNI PROCESS]DEVELOPMENTI
ANDISERVICEIDEPLOYMENTI3AMPLESIOFI THEISTANDARDI & — % ¥ TANDITHE
2&—%"1[FORMSI AREIGIVEN INJ%XHIBITI O &IRSTL THEZ hFAILURE. MODEV
COLUMNIISIREPLACEDIWITHITHEMRISKTEVENTAZ3ECONDITHEThOCCURRENCEY
ISTERMEDLIKELIHOODM4HIRDITHESEVERITYVISTERMEDTHEhIMPACTV
AHEILIKELIHOODZ IMPACTIANDIDETECTIONIVALUESIAREIASSIGNEDIBYITHE
PROJECTITEAMIBASEDONLSTANDARDITABLESTINOTIUNLIKEITHOSEIPROVIDED
FOR Al STANDARD! & — % ¥ 1" HOWEVERT THEL IMPACT]ATTRIBUTEL DE ENITIONS
AREIMODI EEDIFORITHEIPROJECTIENVIRONMENTIC * RAVESTOOOOIT%XHIBITS
UZOTANDIOIPROVIDEIGUIDELINESIFORIASSIGNINGITHELIKELIHOODIIMPACTI
ANDT DETECTIONI VALUEST FORT EACHI RISKI WITHINI THE! 2& —% ! I &OR] AN
ACTUALZPROJECTITHEIPERCENTAGESIFORICOSTIANDITIMEIINI%XHIBITIOIMUST
BEI CONVERTED! TOITIMETANDI DOLLART VALUES] BASEDT ONI THET PARTICULAR
PROJECTT 4HIST ALLOWS] THET PROJECTI TEAMI TOI GRASPI THEI MAGNITUDE
OF[ THEZ RISKT INI TERMSI OFL TIMET ANDT DOLLARST INSTEAD! OF1 THE[ GENERIC
PERCENTAGEL VALUEST PROVIDED] AS GUIDELINEST 4HEC RISKT SCOREL ISI THE
MULTIPLICATIONIOFTHELLIKELIHOODIANDITHE[IMPACTI4HE!20 . [VALUELIS
THEIMULTIPLICATIONIOFITHELIKELIHOODIIMPACTIANDIDETECTIONIVALUES.

JXHIBITICII. IKELIHOODIGALUEL " UIDELINES

loRUL GERYILIKELY[TOIOCCUR

0loRIO 7 LLIPROBABLYIOCCUR

0loRIO JQUALICHANCEIOFIOCCURRING.ORINOT
UloRIO OROBABLYIWILLNOTIOCCUR

ORI GERYIUNLIKELY

4HE] LARGEST] DEVIATIONL FROMI THEL STANDARDL &—%11 IS THE
DE ENITIONL USED: FOR] DETECTION ATTRIBUTET )NI THE] STANDARDI & — % 1
THEIHIGHEST. DETECTIONIVALUEI MEANSITHATITHEI ORGANIZATIONIHASINO
DETECTIONICAPABILITYAVAILABLEFORTHEFAULTIWHEREASIALOWDETECTION
NUMBERIINITHEISTANDARD & — % ! IMEANSTTHATITHEIORGANIZATIONIHASIA
WAYITOIDETECTITHEIFAULTIBEFOREZITISHIPSIFROMITHEIOPERATIONZALMOST
JO0OIOFITHEITIMEL

&ORTHE2& —Y% 1 IDETECTIONTECHNIQUESIORIMETHODSAREIDE ENED
ASThTHEIABILITYITOIDETECTITHEIRISKIEVENTIWITHIENOUGH.TIMEITOIPLAN
FORTAICONTINGENCYIANDIACTIUPONITHEIRISK V! )FITHELTEAMICANNOTIBE
REASONABLYIASSUREDTHATITHEIRISKICANIBE.DETECTEDIBECAUSEITZISTIN
ATSENSEI SNEAKYI ORTHASI SUBTLEISYMPTOMSI THEL DETECTIONI NUMBER
MUST. BE] ASSIGNED! ASTAT O ATZ INITIALT PLANNINGI )FI THEI RISKT ST AS
ORITCHARDIOOOOOIINOTEDINLIKEIAIFREIGHTITRAINITHATICANIBEZHEARDIFOR
MILESV.THENITHEIDETECTIONIVALUEIWILLIBEISMALLERIBECAUSEITHECTEAM
HASTADEQUATETTIMETTOIPLANZATWORKAROUNDZORIMITIGATEITHERISKIONCE
THEISYMPTOMSIARELIDENTI EEDI4HEIDETECTIONIVALUEIHELPSTTOIFURTHER
RANKT RISKST INT ORDER] TOZ DEALL WITHZ THOSEI THATZ REQUIREL ATTENTION

30 00O00000IO0o0D 00000000000

%XHIBITICI)MPACTIGALUE] = UIDELINES

3CHEDULE [1—AJORIMILESTONEIIMPACTIANDILIOOLIIMPACT

: TOICRITICALPATH:
vk #OSTJ40TALPROJECTICOSTIINCREASEIL OO
au

4ECHNICAL CT4HEIEFFECTIONITHEISCOPE.RENDERSIENDIITEM
UNUSABLEL

3CHEDULE ] —AJORIMILESTONEIIMPACTIANDIDO O In 00O
IMPACTITOICRITICALIPATH!

0 #0ST[J40TALIPROJECTICOSTIINCREASEIOF OO InIOO ]

4ECHNICAL C14HEIEFFECTIONITHEISCOPE.CHANGESITHEIOUTPUT
OFTHEIPROJECT_ANDIITIMAYINOTIBELUSABLEITOICLIENT.

3CHEDULE J)MPACTIOFDOInIIOOIMPACTITOICRITICALPATH!

uk  HOSTLI40TAUPROJECTICOSTIINCREASEIOF I InIOOOL

U 4ECHNICAL CT4HEIEFFECTIONITHEISCOPE.CHANGESITHEIOUTPUT
OFTHEIPROJECT_ANDIITIWILLREQUIREICLIENTZAPPROVAL

3CHEDULEJ)MPACTIOF DD CIIMPACTITOICRITICALPATH.

. #0ST[J40TALIPROJECTICOSTIINCREASEIOFIIOL]

0 4ECHNICAL CT4HEIEFFECTIONITHEISCOPEIISIMINORIBUTREQUIRES
ANZAPPROVEDISCOPECHANGEIINTERNALLY_ANDIMAYBEIWITH
THELCLIENT:

3CHEDULECJ)MPACTINSIGNI ECANT:
#0OSTJOROJECTICOSTIINCREASEIINSIGNIEICANTI
0 4ECHNICAL CI#HANGESIAREINOTINOTICEABLE

IMMEDIATELY #ERTAINLYL THEI DETECTIONI ASSIGNMENT 1ST SUBJECTIVEL
BUTINOIMOREISOTTHANITHECASSIGNMENTIOF-THELLIKELIHOODZANDIIMPACT
VALUESIFORITHEICOMMONRISKIMATRIXIMETHODZ 4HUSL THEIDETECTION
VALUE[ISTAIMEASUREIOFIBEINGIABLE_TOZFORESEEITHELSPECI ECIRISK'EVENTL
4HOSE RISKST WITHC HIGH! DETECTIONI VALUES] MAYT NEEDT ADDITIONAL
CONTROLSIORIMONITORSIFORIEARLYJWARNINGL AHEIGOALLISITOIDETECTITHE
RISKIWITHIASIMUCHIADVANCEDINOTICEIASIPOSSIBLET4HEVALUELISIINITHE
PROCESSIOFIPROPERLYIDISCUSSINGITHERISKSANDIBEINGIBETTERIPREPARED
INJADVANCEZOFTHE[RISKIEVENTL

3INCERISKIMANAGEMENTIISICONCERNEDIABOUTIPOSITIVEIASIWELLTAS
NEGATIVEEEVENTSITHEIMATRIXICANIBEJUSEDIINITHELSAMEFASHIONITOTTAKE
ADVANTAGELOFLOPPORTUNITIEST T GAINITHELDETECTIONIVALUEIISIHIGHLIF
THEITEAMIWOULD Nuil HAVEITIMEITOICREATEIATPLANITOITAKEIADVANTAGE
OFITHELOPPORTUNITYZ4HEIREMAINDERIOFITHE[2& — % ! IMETHODIISTTHEN
THELSAMETASIFORINEGATIVEIRISKS!
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WXHIBITICITAHEISETECTIONIGALUE. ™ UIDELINES

SETECTIONSE INITIONIShTHETABILITYOFDETECTION:TECHNIQUEIOR
METHODISTOIDETECTITHERISKIEVENTWITHIENOUGHITIMEITOIPLANIFORIA
CONTINGENCYIANDIACTIUPONITHERISKIv

4HERECISINOIDETECTIONIMETHODIAVAILABLEIORKNOWN
THATIWILLPROVIDEZANIALERT]WITHIENOUGHITIMEITOIPLAN
FORZAICONTINGENCY:

LrorRbU

SETECTIONMETHODISITUNPROVENIORIUNRELIABLETOR
LLORI EFFECTIVENESSIOFIDETECTION.METHODIISZUNKNOWNITO
DETECTINITIME!

0loRIO SETECTION.METHODHASIMEDIUMIEFFECTIVENESS]

$ETECTION.METHODIHASIMODERATELYHIGH

HORE EFFECTIVENESS.

- BETECTIONMETHODIISIHIGHLYEFFECTIVEIANDIITIIS
JORD ALMOSTICERTAIN:THATITHE RISKIWILLLBEIDETECTEDIWITH
ADEQUATETIME!

—ETHOD
2&—"% 1 &ORMATIAND. —ETHODII4HE] 2&—% 11 1S] DEVELOPEDIALONG
THELSAMELLINESIASIAITYPICALL & —% Y T A#USTOMIZEDI COLUMNSL CANI BE
ADDED TOZ THE[ SIMPLEI 2&—% 1T FORMI OF1 %XHIBIT] [ TOT DOCUMENT
THEZ NEEDS! OFZ AT SPECI EC PROJECTI ANDI THET ORGANIZATIONL EILISTC OF
ADDITIONALISAMPLE] EELDSITHATICANZ BEIINCLUDEDIINITHEL 2& — % T JARE
SHOWNIINI%XHIBITIOC
4HE12&—%1TISTINTRODUCEDIDURINGIALTEAMI PLANNINGI MEETING
UTILIZINGI THEI TEMPLATEL FORMI MODI EEDI ASINEEDEDI FORI THEI SPECI IC
PROJECTI —ODIECATIONSI MAYI INCLUDE] ADDING. PROJECT. DETAILS]
ADJUSTINGITHEIPERCENTAGESIOF %XHIBITLOIAPPLY INGISPECI ECTTIMEIAND
DOLLARI IMPACTIVALUESITANDIADDINGIADDITIONALICOLUMNSIASINOTEDI IN
%XHIBITIUT4AHE2& — % ¥ [PROCEDUREIISIOUTLINEDIIN%XHIBITIDI3TEPIONE
ISFORTTHETTEAMITOIBRAINSTORMIRISKIEVENTST4HETEAMIISICOACHEDITHAT
EACHIRISKIEVENTI MUST. BEIIDENTI EED! INJTHEIFORMI OFTh)FIXIHAPPENS!
THENIYIWILLIOCCURN. WHEREL XT ISITHEIRISKIEVENTIANDI YT ISITHET IMPACT
OFITHEIEVENT.HAPPENINGI4HEIIMPACT!MIGHTIBELSERIOUSITIMELDELAY!

OXHIBITICT / THER/AYPICALI2& —% 1 &IELDS

2ISKH#ATEGORIESIIIEEII#OSTI4IMEIOR.OERFORMANCEIT4ECHNICALL
&UNCTIONALITREA

OROJECTIOHASE

4ASK] . AMEIORT7 310

2ESPONSEI3TRATEGY'AVOIDANCEITRANSFERENCEIMITIGATION:
ACCEPTANCEL

2ESPONSEIOLAN
2EVISED 20 . [8ACTORS
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%XHIBITICIZ3TEPSIINITHE 2& —% 1 IOROCESS

CT)DENTIFYI2ISKI%VENTS

CTISSIGNL, IKELIHOODI)MPACTIAND
S$ETECTIONIGALUES

4

N
[T2EVIEWI20 . [OARETOIAND]
S$ETERMINEI20 . HARITICALIGALUE

v
[I2EVIEWI2ISKI3COREIOARETOIANDL
S$ETERMINE2|SKI3COREARITICALIGALUE

v
[T2EVIEWI3CATTERIOLOTSIFOR]
20 . IVSI2ISKI3CORE

N

y
CISETERMINEL)NTERSECTIONIOFI2ISK!
3COREIANDI20 . #HRITICALGALUES

v
(ISEVELOPI2ISKI2ESPONSE!
OLANSIFORI#HRITICALI2ISKS

v
[T2EIEVALUATEI2ISK'3COREIANDI20 -
""ASEDIONI2ESPONSE[OLAN

ANI INCREASET INICOSTSI ORI BOTHIL I GIVENIRISKI MIGHT. HAVEI MULTIPLE
IMPACTST ANDI INZ THOSEL CASESI! ALRISKT )b ISI GIVENI FORI EACHI IMPACT
IDENTIEEDT 7 HILEI THEL IMPACTI ANDZ SUBSEQUENTL CONTINGENCYT PLANS
FORIAIPARTICULARIRISKIAREILIKELY.TOIBEIDIFFERENTITHEILIKELIHOODZVALUE
ANDITHEIDETECTIONIVALUETFORITHEIEVENTIWILLTY PICALLYIBEITHEISAMEL
3ECONDI THE! VALUES. ENTEREDI FORI LIKELIHOODI IMPACTI AND
DETECTIONIAREIASSIGNEDBYITEAMIVOTET4HEITEAMIDISCUSSESTTHEISCORES
ANDAGREESIONAVALUETTHATIMAYREQUIREIADDITIONALDATAFROMEXPERTS
ORTATREVIEWIOFIPASTI2& — % ¥ST*"YIHAVINGIEXPERIENCEDIPROFESSIONALS
FROML VARIOUS! BACKGROUNDSI CONTRIBUTINGI TOI THEL 2&—%1T THE
QUALITYIOFITHEIANALYSISTISIGREATLYZINCREASEDT 4HE'SCORINGIPROCEDURE
ISIREPLICATEDIFORITHEIIMPACTIANDIDETECTIONIFACTORS.

/NCELTHEL VALUES] FORI THEL THREET FACTORS. ARELENTEREDI BOTHI THE
RISKISCORECANDITHEL20 . [VALUESIARELCALCULATEDI4HEITHIRDISTEPIISITO
REVIEWITHEI 20 - TOARETOITOL DETERMINEITHEICRITICALL 20 - TVALUET 1S
""ONGIORNO! JUOUOIIPOINTSIOUTIFORITHECTYPICALI & —% 1 T ATSTANDARD
20 _ 1 THRESHOLD! VALUET ACROSS! ALLT PROJECTST 1ST ALSOT NOTI USED! OR
RECOMMENDEDT INI THEI 2&—%1¥T 1T CERTAINI 20 . 7 VALUEI ONC ONE
PROJECTIMAY BEIDEEMEDI MODERATEI'WHEREASIONIANOTHERIPROJECTLIT
MAYIBEJAICRUCIALRISKITOIMANAGEL ¥ SIEACHIPROJECTIISIUNIQUETSOIARE
THERISKSIANDITHEICORRESPONDING20 - [VALUEST4HUSITHEJANALYSISIOF
THELOARETOIISIAICRITICALISTEPITOIDETERMINEITHEIVALUEITOIUSE!

SOURTHIATSIMILARIOARETOIISIGENERATEDIFORTTHERISKISCORESIANDIA
CRITICALUVALUENISIDETERMINEDFORTHISIMEASUREL4HEREIISINOSCIENTI IC
RULET FOR THEL SELECTIONL OF1 THET CRITICALL VALUEST )NI SOMEI CASEST THE
CHOICEL1SI0BVIOUSTANDIINIOTHERICASESI THEL DISTRIBUTIONIISZSMOOTH
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ANDICONTINUOUST MAKINGITHEISELECTION. MORELDIF ECULTI. 4HEIPOINT
TOIKEEPTINI MINDI ANDITOZ ADDRESS] WITHL THEI PROJECTI TEAMII ISI THAT
THISIISISIMPLY AISTARTINGIPOINTIZ4HELCRITICALIVALUESISIMPLYIPROVIDE
GUIDANCEFORIPRIORITIZINGIRISKIRESPONSEIPLANNING]

TFTERITHEICRITICALLVALUESIAREIKNOWNZFORIBOTHITHEI20 - JANDITHE
RISKISCORETISTEPL IVEIISITOCREATEIAISCATTERIDIAGRAMIFORI20 - SIVERSUS
RISKISCORESTI 4HEREL ISINOJEXPECTATIONITHATITHEIDATAIPLOTTEDISHOULD
ITIANYIPATTERN:

AHEI OBJECTIVEI OFI STEPL SIXT ISITOZ ENDI THET INTERSECTIONI OFZ THE
TWOL CRITICAL]VALUESITO] DE ENEITHED INITIALL SETC OFIRISKS] THATZ REQUIRE
ATRESPONSEIPLANIBEIGENERATEDIEARLYIONTI4HEIRISKIEVENTSITHATIHAVE
BOTHIAIRISKISCORETANDIANC20 - JTABOVEITHELCRITICALIVALUESIAREIGIVEN
PRIORITYLFORIINITIALRISKIRESPONSEIPLANNING]

AHEREIAREIRISKSITHATIMAYIHAVEIATHIGHCRISKISCORETIBUTIBECAUSE
[T ISTANTICIPATED. THAT. THEI RISKT COULD] BEI DETECTED EARLY] ENOUGH!
THEYT ARET GIVENT AT LOWI DETECTIONI VALUEI ANDI SUBSEQUENTLYT AT LOW
20 . 4HEITEAMIMUSTIEVALUATE] WHETHERI THESEIRISKST EVENI IFLTHEY
CANI BE DETECTEDI ARE] SIGNIECANT] ENOUGH TOZ INDICATE] GENERATION
OFJ ACRESPONSE]PLAN] EARLYI] )FITHOSEL RISKSTHAPPENT WILLITHET PROJECT
CONTINUELT%VENCBEINGIABLEITOIDETECTITHEIRISKIWITHIENOUGHITIMELTO
DEVELOPLAIRISKIRESPONSEIPLANIISINOTIVERYIVALUABLENIFITHEIIMPACTLIS
SOISEVERELTHATIITIRENDERSITHEIPROJECTIATFAILURETI4HUSITHERISKISCORE
ANDL THEL 20 . I VALUET MUST] BOTHI BEI EVALUATED] AS. EACHI NUMBER
SERVESIAIDISTINCTIYETIRELATEDIPURPOSE

TFTERIIDENTIFYINGTHEICRITICALRISKSTINISTEPSEVENTHETEAMIMUST
CONSIDERTRISKIRESPONSELSTRATEGIESISUCHIASIAVOIDANCET TRANSFERENCE!
MITIGATIONT ANDI ACCEPTANCEI ANDI DOCUMENTI RESPONSEI PLANS
ACCORDINGLYL&OLLOWINGITHEIRESPONSEIPLANNINGITHEL ENALISTEPCISITO
RECALCULATEL THELRISKT SCOREIANDI 20 .. [ VALUES! BASEDI ONL THEIACTIONS
OFC THED ANTICIPATED! RESPONSEL PLANI S *JANGL ANDI +LEINC 000000
POINTIOUTI CAREL MUSTIBEL GIVENI WITHIRESPECTITOI THEIRESPONSEL PLAN
BASEDIONITHEICATEGORYIINTOWHICHITHE[RISKTFALLSTISSEPENDINGIONITHE
ORGANIZATIONSISTRATEGYJANDTOLERANCETANALYSISIOFRISKSIACROSSICOST!
SCHEDULETTANDITECHNICALICATEGORIESIMUSTIOCCURIZORITCHARDIOOOOM!
YFITHEIRECALCULATEDI 20 - INUMBERIDOESINOTIFALLI BELOWITHEICRITICAL
VALUEITHEITEAMIMUSTIREVISEITHEIRESPONSEIPLANIZIMPROVEIDETECTION
METHODSI ORI HAVEL ANZ APPROVEDT OVERRIDEL TOT ACCEPTI THEZ RISKT )N
EXTREMELCASESITHEIRISKIMAYI BELUNAVOIDABLEJANDITHEIPROJECT MAY
BEISTOPPEDIIFITHEIIMPACTIISIDEEMEDITOOISEVERELTOICONTINUE!

TFULLICONTINGENCYL PLANIISINOTIALWAYSITHEL ERSTLSTEPL ! DDING
METHODS! TOI DETECTI THEI RISKI 1ST AT SECOND OPTIONI 4HIS. SERVESI TO
REDUCEL THEC 20 . T ANDI MAYT MAKEI THEI RISKI LESSI CRITICALL FORT EARLY
RESPONSE! PLANNINGI !TI TIMEST ADDING! DETECTIONI CAPABILITYT IS
CHEAPERITHANICOMPLETINGIATCONTINGENCYZ PLANIEARLYJONT)NIEFFECT!
THEIDETECTION.OFTHERISKIISIMADETEASIERTANDIMAYISERVETTOZPOSTPONE
CONTINGENCYZ PLANNINGI UNTILI ATLATERT DATE] AHERET ISTLITTLE ONEI CAN
DOI TOI MITIGATEI ALLT PROJECT. RISKSIIT HOWEVERT ITC IST TYPICALLYD MORE
EXPENSIVEZFORIARRISKITOIOCCURITHANLTOIDETECTIANIONCOMINGIRISKIAND
EVOKETAICONTINGENCYIPLANL

"ENENTSIOFTHE!2& —% ¥ | AHEREIHAVEIBEENITANGIBLEZANDIINTANGIBLE
BENE ITSIREALIZEDIFROMITHEI 2&—% Y IMETHODL )NITERMSIOFITANGIBLE
BENE ETSITIMEZSPENTIDOINGIUPCFRONTIRISKICONTINGENCY_PLANNINGLIS
REDUCEDLI ZESTIIOOUOIIDESCRIBESTANIAPPROACHFORIUSINGIAIMATRIXITO
CAPTURELTHEZEVENTITHEIPROBABILITYI THEIIMPACTIANDITHETRISKISCORE
WHEREHEINOTESThTHETTEAMIWILLIBEICONSIDERING.EVERYRISKIIDENTI IED
ATTHISIPOINTISOITHEILISTIMAYIBELONGM 7 ITHITHEC2 & — % ¥ [THEIPROJECT
TEAMIDOES]NOTI ADDRESSI EVERYIRISKT INE THE] EARLYC STAGESTI THANKSITO
THEZ DETECTIONI VALUESI BEINGT INCLUDEDI INITHEZ 20 - T/ 4HIS! PROVIDES
ANIADDITIONALMEASUREITOZPREPAREITHEITIMINGIOFTHERISKIRESPONSE!

32 00O00000IO0o0D 00000000000

4HET IDEAT OF POSTPONINGI THEZ RISKC RESPONSE DEVELOPMENT ISI NOT
NEWL - AGARAJANIDOOOOOIASSERTSITHATITHEI PROJECTIRISKIRESPONSEICAN
BEIPOSTPONEDI TOT ATLATERT DATE! BECAUSEIhASI SOMELRISKT PARAMETERS
BECOMELCLEARERTTHEIPROJECTIMANAGERIISIBETTERIPOSITIONEDITOIHANDLE
THEL RISKL AT ATLATERI TIMEM 4HEL 28 —% 11 GIVES! THEI TEAML AT BETTER
METHODIFORIDETERMININGIWHICHIRISKIPLANNINGICANZBEIPOSTPONED.
""YIHAVINGIMOREITIMEITOIFOCUSIONITHEIMOSTICRITICALIRISKSITHEIRISK
RESPONSEPLANSIAREZIMPROVED!

4HE] DETECTIONI VALUE! PROVIDES] ANOTHER] BENE LT OVERT JUST
USINGI THEL RISKT SCORET BYZ AIDINGL THET DISCOVERY? OFI NEW. DETECTION
METHODS! FORI RISKT SYMPTOMST **Y[ ADDINGL THE! THOUGHTL PROCESS
AROUND! DETECTIONT TEAMI MEMBERS! PRODUCE! INNOVATIVE IDEASIFOR
IDENTIFYINGISY MPTOMSIOFITHECRISKTANDIINISOMEICASESTFORIADDING
NEWIANDINOVELDETECTIONIMETHODS:

4AHEREIAREIALSOITHEIINTANGIBLEIBENE ITSIDERIVEDIFROMITHEILOWER
FRUSTRATIONI OF THEI TEAM —OSTI TECHNICAL] PROJECTI TEAMI MEMBERS
HAVETAIBIASTFORIACTIONITHATIDOESINOTIUSUALLYCINCLUDERRISKIPLANNING!
4HETVALUET OF] PLANNINGI CANNOT. BE! DISPUTEDI BUTI THEREI AREITHOSE
WHOMWOULDILIKETTOELIMINATEXITASIMUCHIAS.POSSIBLECTHOWEVERITHERE
[S] SOMEL VALIDITY TOI THEZ COMPLAINTST AGAINSTI THETREQUIREMENTI TO
CREATE[AICONTINGENCYIPLANZFORZALLIIDENTI EEDIRISKST )FITHEITEAMICAN
DETECTIAIKNOWNIRISKIWITHIEENOUGHITIMELTOIPLANITHEICONTINGENCYIAT
AZLATER DATEI THENI THISIREDUCESI THEL EARLYI PLANNINGI TIMEIANDITHUS
TEAMI FRUSTRATIONL 4HIST 15T ESPECIALLY] TRUET INI AT COMPLICATEDI AND
CHANGINGIPROJECTI ENVIRONMENTI WHEREL YOUL CANI HARDLYL PLANITOL A
DETAILEDISCOPETLETCALONEIIDENTIFYCANDITHENI PLANIFORIALLIRISKSI YOU
MAYIENCOUNTERL = IVENI THATI MOST] PEOPLE] LIKEL TOT ACCENTUATEL THE
POSITIVET DWELLINGI ONINEGATIVEIRISKSI ISTUSUALLYTUNPOPULART 20YER
JODCODNDENTIEESTHEISOCIOLOGICALINATUREIOF LABELINGISOMEONEIWHO
THINKSIABOUTRISKSIASIAMNEGATIVEITHINKERV.AHUSISPENDINGITIMEION
RISKSITHATIEVERYONEIAGREESIARE.THEIMOSTIIMPORTANTIRATHERTTHANZALL
RISKSIATIONCEZILOWERSITHEIFRUSTRATIONIOFITHEITEAML

%NHANCED. ORGANIZATIONALL LEARNING! IS ANOTHER] BENE LTI FROM
THE[2&—% 1 [I"7ALEWSKIL = IBSONZANDIGINESIIOOCCIIPOINTIOUTITHAT
DOCUMENTINGI THEL RISKT ELEMENTSI ANDI DETERMINATIONST IS CRITICAL
FORC LESSONSZ TOI BET LEARNEDLL **YI CAPTURINGL THEI MAJOR! RISKS! OFL THE
TECHNOLOGYT PROJECTSI INZ ATCOMPREHENSIVEL FASHIONI FUTUREI PROJECT
TEAMSICANIUSEIANDIBUILDIONITHISIPASTIEXPERIENCEL

301ISITHEI 28 — % 1 TJUSTEANOTHERIFORMUIIGESIANDINOI)TIISIAIFORM
THATI HASI SERIOUST IMPLICATIONST FORI THEL SUCCESST OFI THEL PROJECTL IS
, OVEIIDCOOPOINTSIOUTTAFORMIFORRISKSIHELPSTTHEIPROJECTIMANAGER
SHOWVISIBLENVERI ECATIONIOFIPEOPLESICONCERNSIANDIIDEASTISSUES/ARE
LOGGED. ANDI DOCUMENTED! IT] PROMOTES! TEAMWORKT AST EVERYONE
[STINVOLVEDI INITHEI PROCESSIITC ISTUSEDIASIAZCOMMUNICATIONSITOOL]
PROGRESS! 1SI MONITOREDL ONI THEI FORML IT] BECOMES! AT WAYT TOT BE
PROACTIVEIANDINOTREACTIVEZANDITISAICENTRALLOCATIONTOIDOCUMENT
RESOLUTIONSI4HET2& —% ¥ [FORMIISITHEREITOICAPTUREITHEIRESULTSIOFTA
VERYI COMPLICATED ANDZ CRITICALL MANAGEMENTI PROCESS 4HET VALUE
COMESIFROMITHEITEAMI ANDITHEIRTEXPERT] KNOWLEDGE] OFT USINGI THE
METHODITOIULTIMATELYIMPROVELTHEIRESULTSIOFITHECPROJECT.

#ASE3TUDY%XAMPLEL OFI THE! 2& —% TTOROCESSI[ 4HE! 2&—% 1THAS
BEENI USEDI DURINGI PROJECTST FORT THE] DEVELOPMENTI OFI INTEGRATED
CIRCUITS] FORT PRODUCTI PROCESST ANDI PACKAGE! DEVELOPMENT
INITIATIVEST SSEPENDINGI ONITHEI COMPLEXITYI OF] THEL PRODUCTI UNDER
DEVELOPMENTITHE] PROJECTSIRANGE.ONITHEZ ORDERI OFC UL DAYSITOI OO0
DAYST4AHE[PLANNINGIPHASETLINCLUDINGIRISKIMANAGEMENTIPLANNINGE
ISIVERYTAGGRESSIVEIWITHITHEI2& — % ¥ IBEINGIJUSTIONELOFTHEIPLANNING
PROCESSESIINITHEIPHASELGATEIMETHODOLOG YI4HISICASETILLUSTRATESTTHE
USELOFITHET2& — % ¥ [FORIAIDEVELOPMENTIEFFORTIOFJABOUTIONELYEAR]
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ORIORITOI IMPLEMENTINGI THEI 2& —% ! I THET RISKI MANAGEMENT
PROCESS WASI BASEDI ONITUSING. AT BRAINSTORMEDILISTC OFIRISKSIWITHIN
EACHI PROJECT. PHASEI %ACHIRISKI WASIASSESSEDI FORT ITSIIMPACTANDIA
RESPONSEIPLANIWASIGENERATEDITOIAVOIDITHEIRISKIORITAKETADVANTAGE
OFJANI IDENTI EED] OPPORTUNITYZ 4HET PROCESS] WAS NOTI EFFECTIVEL FOR
RISKIRESPONSEIPLANNINGIASITHERETWASINOISCORINGI METHODIFORTRISK
PRIORITIZATIONII4HISIMADEL ITIVERYDIF ECULTITOLFOCUSI ONCHIGHCLEVEL
RISKSII**ASEDT ONIUSINGI THEI SOLEZ IMPACTIATTRIBUTEIIEACHIFUNCTIONAL
GROUPILOBBIEDITHATI THEIRISKS. INCTHEIRT AREAT WERE EITHERI THEL MOST
IMPORTANTIORINOTIANIISSUETI4 HEIPROCESSIWASITIMEICONSUMINGIAND
FRUSTRATINGIFORTTEAMIMEMBERS]

4HET 2&—%1T1 TECHNIQUE! WAS! INTRODUCEDI ASI Al WAYI TO
SYSTEMATICALLYCCAPTURE[RISKIEVENTSSCOREITHEMANDITHENIRESPOND
TOITHOSEITHATI POSEDI THE] MOSTI THREATI TOI THEI PROJECTI %XHIBIT OIS
AISMALLLPARTIOFITHE] 28— % ¥ CFORITWOLRISKIEVENTSIWITHINITHISICASE!
7 HILEISHOWNIINITWOISECTIONSITHELCOLUMNSIACTUALLYZEXTENDIACROSS
ALSINGLEZSHEETI4HETACTUALI2& —% ! JFORTTHISIPROJECTIINCLUDEDIAITOTAL
OFJOOCIDENTI EEDRISKS!

YXHIBITILL 3AMPLEI2&—% H&ORMIWITH%XAMPLE

/NCEC THET RISKS? WEREI IDENTIREDL THE! TEAML ADDED! KNOWN
SYMPTOMS! FORT THEI RISKT ANDI ASSIGNEDY THEL LIKELIHOODT IMPACT:
ANDI DETECTIONI VALUEST OARETO! CHARTS. OF THET RISKT SCORE! ANDL THE
20 - [VALUES! WEREIGENERATEDIBYIRISKT) S %XHIBITSOJANDI O] AREITHE
OARETOSIUSINGIA'PARTIALILISTIOFRISKSIFROMITHEIMATRIXFORIILLUSTRATION
PURPOSEST3INCEIEACHIOFITHERISKSIWITHINITHEIACTUALIPROJECTIAREINOT
BEING! EXAMINED] HERET THEL MAINC THINGL TOZ NOTICET ONI THESEZ TWO
EXHIBITSISITHEIDISTRIBUTIONZOFITHEIVALUESIANDITHATITHERISKDYSBSITHAT
HAVECHIGHIRISKISCORESIDOINOTINECESSARILYIHAVEIHIGHI20 .. [SCORES!

AHET IRSTI REVELATION. WAST THATI THET INITIALL CRITICAL] RISKST ONE
WOULDI ADDRESS. BASEDI ONITHEL TWOL MEASURES. WEREL DIFFERENTI! 4HE
TEAMIBEGANITO REALIZEI THATI BYJADDRESSINGI RISKS! SIMPLYIBASEDION
THE[RISKISCOREIALONETTHEYIMIGHTIBECADDRESSINGIRISKSITHATICOULDIBE
EASILYIDETECTED'ANDIDEALTWITHIMUCHILATERIORIINAIDIFFERENTIMANNER?
HOWEVERTTHEYIMIGHTINOTIHAVEIBEENIADDRESSINGRRISKSITHATICOULDIBE
COMPLETEISURPRISESTGIVENITHEILOWERZPRIORITYIBASEDIONZARRISKISCORE
ALONET SSINGI TS ASSESSMENTI OF] THE] OARETOL CHARTSI THEITEAMITHEN
CHOSEITHEZCRITICALIVALUESIFORIBOTHITHEIRISKISCOREIANDITHET20 - T&OR

2ISK)STI0R 2ISKHVENT 3YMPTOM JKELHOOD ~ )MPACT  2ISKI3CORE  BETECTION 20
7300 JRITTHENTTE
. FFHARDWAREISNOTVALIDTHENINEED ~ TSURINGTENALTEST:
TOREDESIGNANDREORDERWITH I 0 0o I 000
DELAYIOFIIWEEKS/ANDICOST.OFIOVER
0000k
¥ JFIPROTOTYPEIMATERIALISIBUILT TITSURINGFABRICATION
WRONGITHENIDELAYTTONVALIDATION:BY  TZBYISCRAPREPORTS: U i il i UL
MIN'OFITITIDAYSIANDCOSTIOFREBUILD
OFIDOCK:
2ISK:2ESPONSETOIAN 2EVISEDI. IKELIHOOD 2EVISED)MPACT  2EVISEDI2ISK'3CORE  2EVISEDIBETECTION 2EVISEDI20 -
"ORWORKPACKAGET:
- 0 0 0 0 il
¥ 0 0 0o 0 0o
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PXHIBITICLTI20 - IVST2ISKI3CORE

RPN

a I 11 1 11 11 11 M M
2ISKI3CORE

THEIDATATINITHISICASETHEIRISKISCORECRITICALLVALUEIWASICHOSENIASICD
ANDITHE[20 - [CRITICALIVALUEIWASIOOCE

&OLLOWINGL ASSIGNMENTE OF] THE[ CRITICAL] VALUEST THET SCATTER
PLOTCOFITHE 20 - SIVERSUSI RISKTSCORES! WASIREVIEWEDL AFTERT ADDING
LINESITOISHOWITHEICRITICALI VALUEST 4HEI SCATTERT PLOT. INI%XHIBITIOO
SHOWSITHATITHEREZWEREIFOURICRITICALIRISKSITHATIREQUIREDIEARLYIRISK
RESPONSE! PLANNINGI ISHOWNIINITHE[ UPPERIRIGHT. QUADRANTIWITHIN
THELCIRCLEL!

4HE TEAMC WAS] THEN] CHARGEDL WITH ADDRESSING! THEL CRITICAL
RISKSII THENC REIEVALUATINGI THE RISKT SCOREI ANDI 20 . [ BASED! ONL THE
DEVELOPMENTIOFTAICONTINGENCYIPLANT)FITHEITEAMIHADIIMMEDIATELY
ADDRESSEDIALLITTHEIRISKSITHATIWEREIABOVEITHEICRITICALIRISKISCOREIOFID
JINITHISISIMPLI EEDIEXAMPLECITHEREIWOULDIBEIEIGHTIRISKSIREQUIRING
CONTINGENCYZ PLANSI 4HIST IS: DOUBLEL THEI RISKT IDENTIEED! BYI THE
2&—%1IMETHODL

&ORITHELEVALUATIONI OFI THEIFULLI PROJECT] 2& —% ¥ D OF THEI TOTAL
OOZRISKST IDENTILEDI THERED WEREL DOT ABOVEL THEL RISKE SCOREI CRITICAL
VALUET #REATINGI ADEQUATEL RISKT PLANSI FOR! I RISKST ST AT CHALLENGE]
PLANNING. FORL ALLT DCZRISKST ISINEARLYZ IMPOSSIBLET GIVENI THEITYPICAL
PROJECTIENVIRONMENT!

NI THISE ILLUSTRATIONL BOTHE RISKSI ¢ ™ I ANDI §+1 OF1 %XHIBITD [
REQUIREDI THATZ AT RESPONSEL PLANZ BE] GENERATED] ANDL REVISEDI 20 -
VALUES] CALCULATEDL ST ANI EXAMPLEL THE] CONTINGENCY? PLANI FOR
RISKZ§ = TWASITOIBUILDI GENERICITESTI HARDWAREL THAT COULDL BEI MORE
EASILYIMODI EEDITHANICUSTOMZHARDWAREL4HISIREDUCEDITHEIIMPACT
TOU LESST THANI ATWEEKT OFZ REDWORKT YNI TERMST OF1 THET VALUE] OF] THE
DETECTIONI NUMBERTFOR THISIRISKT ORIGINALLYT IT2 WAST ATE SEVENCI BUT
THEL TEAMI CAMEI UPT WITHI AT NOVELT WAYZ OF] USINGZ GENERICI BOARDS
TOIBEIABLEITOI PROVEI QUTI THET HARDWARE” EARLIERT ANDITHEI DETECTION
VALUEIWASREDUCEDITOITHREET/4 HETADDEDICOSTIOF. ERSTIUSING.GENERIC
HARDWARET WAS LESST THANT ACCEPTINGL THEL IMPACTL OF] THET ORIGINAL
RISKTZ WHICHI COULDL HAVEL COSTI EVENI MOREI HADI TIMEI TOL MARKET
BEEN CONSIDEREDT 4HEI OTHERI ATTRIBUTEI VALUES! MIGHTI ALSOL BE
REVISEDIICONTRIBUTINGITOJAIFURTHERIREDUCTIONLINITHEL 20 - I4HESE
TYPESIOFIRESULTSIWEREISIMILARIFORTMANYLOFITHELOTHERIRISKSIWITHIN
THE2&—%1L

#ASE] _ESSONSI ANDI %XTENSIONS[] ¥SSESSINGI THEI IMPACT! OF
MITIGATINGIRISKSI ISTNOTIEASYITOI DOISINCEITHEREIISTNOI EASYT WAYI OF
EXACTLYITELLINGITHEZIMPACTIOFITHERISKIHADITHELTEAMINOTIADDRESSED
ITIWITHZAICONTINGENCYZPLANT)NITHISISPECI ECICASEL OUTIOFITHEITOTAL
OOCRISKSIIDENTI EEDITHEITEAMIADRESSEDIOICRITICALIRISKSIDURINGITHE
EARLYC PLANNINGI PHASEL! )0 WAST APPARENT. FROME THEL SIGHS. OFZ RELIEF!
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THATL THET TEAML WAS! GRATEFUL] FORT THET REDUCEDZ NUMBER! OFL RISKS
REQUIRINGICONTINGENCYIPLANSIOVERITHEI PREVIOUSI ALLIRISKI METHOD.
AHE] TIMET SPENTL INI THEI RISKT PLANNINGI MEETINGS. WASI REDUCED
BY[ OVER 00T %VENI MOREI SIGNIECANTL WAS] THEI RESULT! THATC THE
RISKT CONTINGENCYL PLANST WERET SIGNI ECANTLY] IMPROVED] BASED! ON
PASTIEXPERIENCE]

/NE[ OF] THE! MAJORC BENE TSI OFC ADDINGL THEL DETECTIONI VALUE
CAME! ABOUT! INI DETERMININGL NEW!I DETECTIONI METHODS THAT] WERE
COUPLEDITORISKICONTINGENCYIPLANST/ NCEITHETTEAMIMEMBERSWERE
ABLEITOISEEITHATI INCREASEDIDETECTIONIWASIREQUIREDITOIMITIGATEITHE
RISKI'THEYI WEREL WILLINGI TOI DEVISEIMETHODS] ANDI MONITORI THEIRISK
EVENTST I STINITHEZEXAMPLETFORRISKT-+TINI%XHIBITIDITHEIPROTOTY PE
MATERIALWASL SCRAPPEDI TWICEL BUTI GIVENI NEWI DETECTIONI METHODS
ANDI USINGI CONTINGENCYZ PLANNINGI THEI TIMEILOST WAS! MINIMIZED.
4HEITEAMIHADISTARTED BACKOUPL MATERIALT ANDI THEI MANUFACTURING
REPRESENTATIVEIMOVEDITHEIBACKUPIMATERIALTHROUGHITHEILINETATFEW
STEPSIBACKIFROMITHECINITIALILOTL ¥ SICRITICALISTEPSIWEREICOMPLETEDL
MOREIMATERIALWASIRELEASEDTI4HISIMAYINOTISEEMILIKETAINOVELTIDEA
BUTJINITHEIPASTIMONITORINGIANDIMANAGING SUCHIACTIVITYIWASINOT
SEENIASIVALUABLET/ CEITHEINEEDIFORIEARLY DETECTIONIWASIAPPARENT.
HOWEVERTTHEIBUYUINITOIPERFORMITHEITADDEDMONITORINGIANDIADDED
COSTIWASIEASYLTOIOBTAINC

AHETEAMIWASENERGIZEDITHROUGHOUTITHE!2& — % ¥ [PROCESSIAND
THELVALUEI OFITHEIRISKI MANAGEMENT. PLANS! WEREI GREATLY] IMPROVED!
AHEILEAD! DESIGN ENGINEER] EVENI COMMENTED! FOLLOWING! THEL RISK
MANAGEMENT. MEETINGL THATL [T WAST hFUNvI ANDZ hWEL SHOULD! HAVE
MOREIMEETINGSILIKEITHATVI4HEITEAMIASIATWHOLEIHADIVERYIPOSITIVE
COMMENTSIABOUTITHEIPROCESS

AHEI2&—% 1T MATRIXJWAS]USEDIANDI UPDATEDI THROUGHOUTITHE
PROJECTIAPPROVEDIAT. PHASEIREVIEWST ANDZ DURINGL THEI PROJECTIPOST
MORTEMI ITITHEL CLOSET OF] THEL PROJECTLI THE] 2& — % 1T WASI ARCHIVED
WITHITHEIPROJECTDOCUMENTST) TIWAS/ALSO’ADDEDTTOTTHERISKIDATABASE
TOZIDENTIFYZPOSSIBLEIRISKSIDURINGIFUTUREIPROJECTI PLANNINGIANDITO
REVIEWITHEIRESULTSIANDILEARNINGSIOFIPASTICONTINGENCYCPLANS.

4HE12&—% 1THASISINCEIBEENIUSEDIONIAINUMBERIOFISUBSEQUENT
PROJECTSI THAT] HAVEL BEENL SHORTL INI DURATIONT ANDZ PROJECTSI LASTING
WELLIOVERL AT YEART )T HAST BEENI APPLIEDITOIFACILITYI CLOSINGSTIFACILITY
EXPANSIONST BUSINESS] PROCESS] DEVELOPMENTZ PROCESS! TRANSFERS:
ASI WELL? AST MULTIPLE] NEWI PRODUCT! DEVELOPMENTC PROJECTST 4HE
DEVELOPMENTITEAMSIHAVEIBECOMEIACCUSTOMEDITOITHEINEWIMETHOD
ANDI RELATET TOI QUANTIFYINGI RISKST BETTERT THANI THET PREVIOUS! RISK
ASSESSMENTST 4HEIRISKIMANAGEMENTI PROCESSITRAINING! ISIPARTIOFIA
COMPREHENSIVEIPROJECT] MANAGER! DEVELOPMENTI PROGRAMI INIPLACE
INITHEZORGANIZATIONZIAARBONEIANDL ® HOLSTONIOOOOML

#ONCLUSIONS

4HET2&—% 1 [ISTANJADVANCEDIRISKITOOLITHATIISISIMPLETANDIINTUITIVE
)T 1ST BASEDT ONI THEI WELLIKNOWN &—% 17 TECHNIQUETZ MODI EEDI FOR
PROJECTIRISKI MANAGEMENTZ "7 ITHISOMEIMINORIMODI ICATIONSI TOLA
STANDARDI& —% ! [FORMATITHE] 2&— % Y IMETHODIPROVIDESIINCREASED
VALUEITOITHEIRISKIMANAGEMENTIPROCESST4HE!2& — % Y [EXPANDSITHE
CONCEPTIOFL AT SIMPLEZRISKT SCORET BASEDI SOLELY] ONI LIKELIHOODI AND
IMPACTIBYTADDINGITHEIDETECTIONZATTRIBUTETTOIARISKEEVENTI* "YCADDING
THEL DETECTIONI VALUET IMPROVEDL RISKL PRIORITIZATIONL ISI POSSIBLEL
4HE12&—%111S]BASEDIONIEVALUATINGIBOTHI THEIRISKISCOREJANDITHE
20 _[VALUEITO! ENDITHEICRITICALLRISKSITHATIREQUIREIMMEDIATELRISK
RESPONSE PLANNINGL )Fl PROPERLYIUTILIZEDT THEZ 2& —% ! ICANI GREATLY
REDUCE[RISKSIONZATPROJECTICREATEITEAMIOWNERSHIPIINRISKIPLANNING.
ANDIACTIAST ATRESOURCEL FORIFUTUREI PROJECTSI INCTERMS! OFL KNOWLEDGE
MANAGEMENT.ANDILESSONSILEARNED.
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4HE RISKT MANAGEMENTL PROCESST INI ANI ORGANIZATIONI MUST
BECOMEIPARTIOF THEICULTURET GALUETMUSTIBEIPLACEDIONZIDENTIFYING
THEZSHORTCOMINGSIOFIANZIDEAIORIPLANIAHISISIMPLEI2& —% ! IMETHOD
OFCCLASSIFYINGIANDIPRIORITIZINGRISKSIHELPSITHECORGANIZATIONIMATURE
ITSI RISKI MANAGEMENT. PROCESST OEOPLET AREZ MOREL ENGAGED! INI THE
PROCESSIOFZIDENTIFYINGTANALYZINGIANDIMITIGATINGRISKS:

/RGANIZATIONS] SHOULDI APPLY] RISKI MANAGEMENTL PROCESSES
ANDI TOOLS? ASI THEYT APPLY]TOI THEIRT SPECI ECI PROJECTST 4HEL 2& —%
METHODIDESCRIBEDIHEREISIPROVIDEDIASANIEXAMPLETBUTIUSERSIMUST
BEJAWAREI OF. USINGI SUCHIATTOOLT INITHEIRIAPPLICATIONST BECAUSEITHE
IDENTI ECATIONOFIARISKIANDIITSZIMPACTICANZHAVELDIRELEFFECTSIONITHE
ENDIPRODUCTI4HETRISKIMANAGEMENTIKNOWLEDGEZAREATISICRUCIALITO
THEIPROJECTIMANAGEMENTIPROCESSITANDIORGANIZATIONSIMUSTIMAKELA
CONCERTEDIEFFORTITOJENSUREITHEITOOLSITHEYLAREIUSINGIAREZPROVIDING
THEMIWITHITHERREQUIREDILEVELIOFZINSIGHTIANDIVALUE

AHETENGINEERINGI MANAGERICANIUSELTHISI METHODIANDIFORMAT
AST AT SIMPLE] ANDC CONCISE! WAYI TOT CAPTUREI PROJECT! ANDZ PROGRAM
RISKST4HEIABILITYITOIREUSELTHEIDATAIANDIANYTHINGILEARNEDIFROMITHE
2&—% 1 TENHANCESIORGANIZATIONALILEARNINGT 4HEIPROJECT!MANAGER
ANDZ ENGINEERINGI MANAGER] CANI USEITHIS INFORMATIONZ TOL IMPROVE
PROJECTISUCCESSIBYLFOCUSINGIONIKEYCRISKSIBYIUSINGITHEISIMPLERISK
MANAGEMENT.2&— % T IPROCESS!
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