
NUMEROUS฀ TYPES฀ OF฀ DEVELOPMENT฀ PROJECTS�฀ !DAMS฀ REPORTED฀
SIMILAR฀ NUMBERS�฀ WHERE฀ ONLY฀ ABOUT฀ ONE
FOURTH฀ OF฀ ALL฀ PROJECTS฀
ENTERING฀ DEVELOPMENT฀ BECOME฀ A฀ MARKET฀ SUCCESS฀ �����	�฀ $ATTA฀
AND฀-UKERJEE฀ �����	฀ STATED฀ THAT฀hSUCCESSFUL฀PROJECT฀ COMPLETION฀
DEPENDS฀TO฀A฀GREAT฀EXTENT฀ON฀THE฀EARLY฀IDENTIl฀CATION฀OF฀IMMEDIATE฀
RISKS�v฀ *IANG฀ ET฀ AL�฀ �����	�฀ USING฀ FACTOR฀ ANALYSIS�฀ CONl฀RMED฀
THEIR฀ HYPOTHESIS฀ THAT฀ RISKS฀ ADVERSELY฀ IMPACT฀ PROJECT฀ SUCCESS฀ FOR฀
SOFTWARE฀DEVELOPMENT�฀

#ERTAINLY฀ THERE฀ ARE฀ A฀ NUMBER฀ OF฀ FACTORS฀ THAT฀ DETERMINE฀
WHETHER฀ A฀ PROJECT฀ WILL฀ BE฀ A฀ SUCCESS�฀ BUT฀ IT฀ SEEMS฀ LIKELY฀ THAT฀
FAILING฀ TO฀ PERFORM฀ ADEQUATE฀ RISK฀ MANAGEMENT฀ WILL฀ INCREASE฀ THE฀
POSSIBILITY฀OF฀FAILURE�฀4HE฀OLD฀AXIOM�฀hFAILING฀TO฀PLAN฀IS฀PLANNING฀
TO฀ FAIL�v฀ APPEARS฀ TO฀ APPLY฀ TO฀ RISKS�฀ (AVING฀ AN฀ EFFECTIVE฀ METHOD฀
TO฀PLAN฀FOR฀AND฀MANAGE฀PROJECT฀RISKS฀THAT฀IS฀EASY฀FOR฀THE฀PROJECT฀
TEAM฀TO฀UNDERSTAND�฀USE�฀AND฀APPLY฀IS฀CRITICAL�฀!S฀PROJECTS฀INCREASE฀
IN฀ COMPLEXITY฀ AND฀ SIZE�฀ TAKING฀ A฀ MULTIDISCIPLINARY฀ APPROACH฀ TO฀
PROJECT฀ MANAGEMENT฀ REQUIRES฀ GIVING฀ PROPER฀ ATTENTION฀ TO฀ RISK฀
MANAGEMENT�฀ 4HIS฀ ARTICLE฀ PROPOSES฀ A฀ SIMPLE฀ RISK฀ MANAGEMENT฀
TOOL฀ THAT฀ HAS฀ BEEN฀ SHOWN฀ TO฀ BE฀ BENEl฀CIAL฀ TO฀MANAGING฀ PROJECT฀
RISKS฀AND฀IMPROVING฀PROJECT฀SUCCESS�

4HE฀&-%!฀AS฀A฀0ROJECT฀2ISK฀-ANAGEMENT฀4OOL
2ISK฀ ANALYSIS฀ TECHNIQUES฀ INCLUDE฀ EXPERT฀ INTERVIEWS�฀ EXPECTED฀
MONETARY฀VALUE�฀AND฀RESPONSE฀MATRICES�฀ALONG฀WITH฀MORE฀ADVANCED฀
RISK฀TECHNIQUES฀SUCH฀AS฀THE฀-ONTE
#ARLO฀METHOD�฀0RITCHARD฀�����	฀
AND฀2AZ฀AND฀-ICHAEL฀�����	฀PROVIDE฀COMPREHENSIVE฀INFORMATION฀
ABOUT฀ AND฀ REFERENCES฀ TO฀ RISK฀ ANALYSIS฀ TECHNIQUES฀ FOR฀ VARIOUS฀
APPLICATIONS฀AND฀REQUIREMENTS�฀/NE฀RISK฀MANAGEMENT฀TECHNIQUE฀
MULTIPLIES฀ PROBABILITY฀ OF฀ THE฀ RISK฀ OCCURRING฀ WITH฀ THE฀ EXPECTED฀
IMPACT฀OF฀ THE฀ RISK�฀4HIS฀ LEADS฀ TO฀AN฀EVALUATION฀ FOR฀EACH฀RISK�฀ )N฀
THIS฀WORK�฀THE฀METHOD฀OF฀USING฀THE฀RISK฀PROBABILITY฀MULTIPLIED฀BY฀
THE฀RISK฀IMPACT฀VALUE฀IS฀EXPANDED฀BY฀ALSO฀MULTIPLYING฀A฀DETECTION฀
VALUE฀FOR฀EACH฀RISK�฀

-ULTIPLYING฀ THREE฀ VALUES฀ OF฀ LIKELIHOOD฀ OF฀ OCCURRENCE฀ �OR฀
PROBABILITY	�฀ SEVERITY฀ �OR฀ IMPACT	�฀ AND฀ DETECTION฀ IS฀ THE฀ FAMILIAR฀

!BOUT฀THE฀!UTHORS

4HOMAS฀!�฀#ARBONE฀IS฀MANAGER฀OF฀THE฀GLOBAL฀OPERATIONS฀PROJECT฀OFl฀CE฀AT฀&AIRCHILD฀3EMICONDUCTOR฀IN฀3OUTH฀0ORTLAND�฀-%�฀(E฀RECEIVED฀
A฀"3%%฀FROM฀THE฀2OCHESTER฀)NSTITUTE฀OF฀4ECHNOLOGY฀AND฀AN฀-3฀IN฀ENGINEERING฀MANAGEMENT฀FROM฀THE฀5NIVERSITY฀OF฀-ASSACHUSETTS฀AT฀
!MHERST�฀(E฀IS฀PURSUING฀A฀0H$฀IN฀ENGINEERING฀MANAGEMENT฀FROM฀THE฀5NIVERSITY฀OF฀!LABAMA฀IN฀(UNTSVILLE�฀(IS฀RESEARCH฀INTERESTS฀ARE฀
IN฀THE฀AREAS฀OF฀PRODUCT฀DEVELOPMENT�฀MANAGER฀DEVELOPMENT�฀RISK฀MANAGEMENT�฀AND฀INTEGRATED฀PRODUCT฀TEAMS�฀

$ONALD฀ $�฀ 4IPPETT฀ HOLDS฀ AN฀ -3฀ AND฀ 0H$฀ IN฀ INDUSTRIAL฀ AND฀ SYSTEMS฀ ENGINEERING฀ FROM฀ 4EXAS฀ !�-฀ 5NIVERSITY�฀ AND฀ A฀ "3฀ IN฀
MECHANICAL฀ENGINEERING฀FROM฀THE฀5�3�฀.AVAL฀!CADEMY�฀(E฀IS฀A฀MEMBER฀OF฀THE฀ENGINEERING฀MANAGEMENT฀FACULTY฀AT฀THE฀5NIVERSITY฀OF฀
!LABAMA฀IN฀(UNTSVILLE�฀(IS฀PREVIOUS฀EXPERIENCE฀INCLUDES฀TEN฀YEARS�฀ACTIVE฀DUTY฀AS฀A฀CARRIER
BASED฀NAVAL฀AVIATOR฀WITH฀THE฀5�3�฀.AVY�฀

#ONTACT�฀ 4HOMAS฀ !�฀ #ARBONE�฀ &AIRCHILD฀ 3EMICONDUCTOR�฀ ��฀ 2UNNING฀ (ILL฀ 2D��฀ -3��
�(�฀ 3OUTH฀ 0ORTLAND�฀ -%฀ ������฀
T�CARBONE IEEE�ORG

!BSTRACT�฀฀)DENTIFYING฀AND฀MITIGATING฀PROJECT฀RISKS฀ARE฀CRUCIAL฀
STEPS฀ IN฀MANAGING฀ SUCCESSFUL฀ PROJECTS�฀4HIS฀ ARTICLE฀ PROPOSES฀
THE฀ EXTENSION฀ OF฀ THE฀ &AILURE฀ -ODE฀ AND฀ %FFECTS฀ !NALYSIS฀
�&-%!	฀ FORMAT฀ TO฀ QUANTIFY฀ AND฀ ANALYZE฀ PROJECT฀ RISKS�฀ 4HE฀
NEW฀ TECHNIQUE฀ IS฀ LABELED฀ THE฀ PROJECT฀ RISK฀ &-%!฀ �2&-%!	�฀
4HE฀ 2&-%!฀ IS฀ A฀ MODIl฀CATION฀ OF฀ THE฀ WELL
KNOWN฀ PROCESS�฀
PRODUCT�฀ AND฀ SERVICE฀ &-%!฀ TECHNIQUE�฀ )N฀ ORDER฀ TO฀ USE฀
THE฀ &-%!฀ FORMAT฀ FOR฀ PROJECTS�฀ THE฀ DETECTION฀ VALUE฀ OF฀ THE฀
STANDARD฀ &-%!฀ IS฀ MODIl฀ED฀ SLIGHTLY฀ FOR฀ USE฀ IN฀ THE฀ PROJECT฀
ENVIRONMENT�฀4HE฀NEW฀APPROACH฀IS฀ILLUSTRATED฀IN฀A฀CASE฀STUDY฀
FROM฀THE฀ELECTRONICS฀INDUSTRY�฀"Y฀ADDING฀THE฀DETECTION฀VALUE฀
TO฀ THE฀ RISK฀ QUANTIl฀CATION฀ PROCESS�฀ ANOTHER฀MEASURE฀ BEYOND฀
THE฀ TYPICAL฀ RISK฀ SCORE฀ IS฀MADE฀ AVAILABLE฀ TO฀ THE฀PROJECT฀ TEAM�฀
4HE฀BENEl฀TS฀OF฀THE฀2&-%!฀INCLUDE฀AN฀INCREASED฀FOCUS฀ON฀THE฀
MOST฀IMMINENT฀RISKS�฀PRIORITIZING฀RISK฀CONTINGENCY฀PLANNING�฀
IMPROVED฀TEAM฀PARTICIPATION฀IN฀THE฀RISK฀MANAGEMENT฀PROCESS�฀
AND฀DEVELOPMENT฀OF฀IMPROVED฀RISK฀CONTROLS�฀฀฀฀

+EYWORDS�฀ ฀ ฀2ISK฀-ANAGEMENT�฀2ISK฀-ATRIX�฀2ISK฀!NALYSIS�฀
0ROJECT฀-ANAGEMENT

%-*฀&OCUS฀!REAS�฀฀฀0ROGRAM฀�฀0ROJECT฀-ANAGEMENT

4ODAY�฀EFFECTIVELY฀MANAGING฀RISK฀IS฀AN฀ESSENTIAL฀ELEMENT฀OF฀
SUCCESSFUL฀PROJECT฀MANAGEMENT�฀0ROPER฀RISK฀MANAGEMENT฀
CAN฀ ASSIST฀ THE฀ PROJECT฀ MANAGER฀ TO฀ MITIGATE฀ AGAINST฀ BOTH฀

KNOWN฀AND฀UNANTICIPATED฀RISKS฀ON฀PROJECTS฀OF฀ALL฀KINDS�฀&AILURE฀TO฀
PERFORM฀EFFECTIVE฀RISK฀MANAGEMENT฀CAN฀CAUSE฀PROJECTS฀TO฀EXCEED฀
BUDGET�฀FALL฀BEHIND฀SCHEDULE�฀MISS฀CRITICAL฀PERFORMANCE฀TARGETS�฀OR฀
EXHIBIT฀ANY฀COMBINATION฀OF฀THESE฀TROUBLES�฀

)N฀ ����฀ THE฀ 3TANDISH฀ 'ROUP฀ REPORTED฀ THAT฀ ONLY฀ ���฀
OF฀ SOFTWARE฀ PROJECTS฀ WERE฀ SUCCESSFUL�฀ )N฀ OTHER฀ STUDIES฀ ACROSS฀



FORMAT฀ OF฀ THE฀ FAILURE฀ MODE฀ AND฀ EFFECTS฀ ANALYSIS฀ �&-%!	฀ USED฀
FOR฀PROCESS�฀DESIGN�฀AND฀SERVICE฀PLANNING�฀4HE฀&-%!฀TECHNIQUE฀
DATES฀BACK฀ TO฀ THE฀5NITED฀3TATES฀MILITARY฀PROCEDURE฀-),
0
����฀
�����	�฀ "ONGIORNO฀ �����	฀ PROVIDES฀ AN฀ OVERVIEW฀ OF฀ A฀ DESIGN฀
&-%!฀ �$&-%!	�฀ AS฀WELL฀ AS฀ THE฀ BASIC฀MECHANICS฀ OF฀ THE฀ &-%!฀
TECHNIQUE�฀ #URRENTLY�฀ THE฀ TECHNIQUE฀ IS฀ AN฀ INTEGRAL฀ PART฀ OF฀ )3/

����฀AND฀13
����฀QUALITY฀CERTIl฀CATION฀LEVELS�฀)T฀IS฀USED฀WITHIN฀THE฀
COMPREHENSIVE฀FRAMEWORK฀OF฀PRODUCT฀AND฀PROCESS฀DEVELOPMENT฀
WITH฀SUCH฀TOOLS฀AS฀&4!�฀!010�฀1&$�฀$/%�฀30#�฀�
$�฀AND฀THE฀LIKE฀
�&-%!#�#/-�฀����	�฀4HE฀&-%!฀METHOD฀IS฀A฀NATURAL฀ADDITION฀
TO฀ THE฀ PROJECT฀ RISK฀ MANAGEMENT฀ PROCESS฀ DUE฀ TO฀ ITS฀ EASE฀ OF฀ USE�฀
FAMILIAR฀FORMAT�฀AND฀COMPREHENSIVE฀STRUCTURE�฀

)N฀ THE฀ METHOD฀ OF฀ APPLYING฀ THE฀ &-%!฀ FORMAT฀ TO฀ PROJECT฀
RISKS�฀IT฀IS฀DEl฀NED฀HERE฀AS฀THE฀PROJECT฀RISK฀&-%!฀OR฀2&-%!�฀4HE฀
2&-%!฀ TECHNIQUE฀ IS฀NOT฀ JUST฀ ANOTHER฀WAY฀OF฀ ANALYZING฀PROJECT฀
RISKS฀BUT฀HELPS฀FOCUS฀THE฀RISK฀CONTINGENCY฀PLANNING฀REQUIRED฀EARLY฀
IN฀ THE฀ PROJECT฀ ON฀ CRITICAL฀ RISKS�฀ 0RITCHARD฀ �����	฀ l฀RST฀ IDENTIl฀ED฀
THE฀&-%!฀TECHNIQUE฀AS฀AN฀ADVANCED฀FORMAT฀CAPABLE฀OF฀CAPTURING฀
PROJECT฀ RISKS�฀ 4HE฀ USE฀ OF฀ THE฀ &-%!฀ TECHNIQUE฀ IS฀ DEVELOPED฀
HERE฀ WITH฀ TERMINOLOGY�฀ ALONG฀ WITH฀ A฀ DETAILED฀ METHODOLOGY�฀ )N฀
ADDITION�฀THE฀METHOD฀OF฀USING฀THE฀2&-%!฀WITH฀SIMPLE฀GRAPHICAL฀
ANALYSIS฀ TECHNIQUES฀ IS฀ INTRODUCED฀ FOR฀ RISK฀ PRIORITY฀ PLANNING�฀
&IRST�฀ THE฀ MOST฀ COMMON฀ RISK฀ TERMINOLOGY฀ IN฀ THE฀ LITERATURE฀ IS฀
REVIEWED฀ WITH฀ THE฀ READER�฀ 3ECOND�฀ DEl฀NITIONS฀ FOR฀ USING฀ THE฀
2&-%!฀ARE฀PROVIDED�฀4HE฀METHOD฀OF฀CREATING฀THE฀2&-%!฀IS฀THEN฀
EXPLAINED�฀4HE฀BENEl฀TS฀OF฀THE฀2&-%!฀ARE฀DISCUSSED฀TO฀HELP฀THE฀
ENGINEERING฀MANAGER�฀PROJECT฀MANAGER�฀AND฀TEAM฀MEMBERS฀REALIZE฀
THE฀ IMPORTANCE฀OF฀ THIS฀METHOD�฀!฀CASE฀ STUDY฀OF฀ THE฀2&-%!฀ IN฀
USE฀ IS฀ SHOWN฀ AS฀ AN฀ EXAMPLE฀ FOR฀ THE฀ READER�฀ 4HE฀ CONCLUSION฀
HIGHLIGHTS฀ THE฀ IMPORTANCE฀OF฀SUCH฀A฀METHOD฀TO฀ THE฀ENGINEERING฀
MANAGEMENT฀COMMUNITY�

2ISK฀4ERMINOLOGY
7HILE฀ THE฀ LITERATURE฀ ON฀ RISK฀ MANAGEMENT฀ IS฀ PLENTIFUL�฀ THE฀
DEl฀NITIONS฀ AND฀ MEANINGS฀ OF฀ A฀ FEW฀ KEY฀ SIMILAR฀ TERMS฀ WITHIN฀
THE฀ l฀ELD฀ ARE฀ INCONSISTENT�฀ !฀ 'UIDE฀ TO฀ THE฀ 0ROJECT฀ -ANAGEMENT฀
"ODY฀ OF฀ +NOWLEDGE฀ 0-"/+®฀ 'UIDE฀ �0-)�฀ ����	฀ DEl฀NES฀ THE฀
RISK฀ MANAGEMENT฀ PROCESS฀ AS฀ BEING฀ COMPRISED฀ OF฀ SIX฀ STEPS�฀ RISK฀
MANAGEMENT฀ PLANNING�฀ RISK฀ IDENTIl฀CATION�฀ QUALITATIVE฀ RISK฀
ANALYSIS�฀QUANTITATIVE฀RISK฀ANALYSIS�฀RISK฀RESPONSE฀PLANNING�฀AND฀RISK฀
MONITORING฀AND฀CONTROL�฀!฀PROJECT฀RISK฀IS฀DEl฀NED฀AS฀hAN฀UNCERTAIN฀PROJECT฀RISKPROJECT฀RISK
EVENT฀OR฀CONDITION฀THAT�฀IF฀IT฀OCCURS�฀HAS฀A฀POSITIVE฀OR฀NEGATIVE฀EFFECT฀
ON฀A฀PROJECT�S฀OBJECTIVESv฀�0-)�฀����	�฀!UTHORS฀HAVE฀USED฀VARIOUS฀
TERMS฀FOR฀DEPICTING฀THE฀PROBABILITY฀ATTRIBUTE฀OF฀A฀RISK฀EVENT฀SUCH฀
AS�฀ hPROBABILITY�v฀ hLIKELIHOOD�v฀ hPROBABILITY฀ OF฀ OCCURRENCE�v฀ AND฀
hOCCURRENCE฀ FREQUENCY�v฀3CALES฀USED฀ FOR฀ THESE฀PROBABILITY฀ RATINGS฀
RANGE฀FROM฀LOW�฀MEDIUM�฀AND฀HIGH�฀�฀TO฀���฀�฀TO฀����฀OR฀SOME฀OTHER฀
NONLINEAR฀OR฀LINEAR฀SCALE�฀!LTHOUGH฀THESE฀TERMS฀AND฀SCALES฀ARE฀ALL฀
CORRECT�฀INCONSISTENT฀USE฀AND฀TERMINOLOGY฀CREATES฀CONFUSION�฀

4HE฀DISCREPANCIES฀DO฀NOT฀STOP฀WITH฀THE฀PROBABILITY฀VALUE�฀!฀
SECOND฀ATTRIBUTE฀TYPICALLY฀ASSOCIATED฀WITH฀A฀RISK฀EVENT฀IS฀WHAT฀IS฀
CALLED฀THE฀hIMPACT�v฀hSEVERITY�v฀hCONSEQUENCE�v฀OR฀THE฀hAMOUNT฀AT฀
STAKE�v฀%VEN฀THE฀0-"/+®฀'UIDE฀�����	฀MIXES฀THE฀WORDS฀IMPACT฀0-"/+®฀'UIDE0-"/+®฀'UIDE
AND฀ CONSEQUENCES฀ IN฀ THE฀ DISCUSSION฀ ON฀ TOOLS฀ AND฀ TECHNIQUES฀
FOR฀ QUALITATIVE฀ RISK฀ ANALYSIS฀ UNDER฀ SECTION฀ ���������฀ 4HE฀ IMPACT฀
ATTRIBUTE฀IS฀DEl฀NED฀AS฀hTHE฀EFFECT฀ON฀PROJECT฀OBJECTIVES฀IF฀THE฀RISK฀
EVENT฀OCCURSv฀�0-)�฀����	�

4O฀ ADD฀ TO฀ THE฀ CONFUSION�฀ THE฀ MEANING฀ OF฀ THE฀ COMBINED฀
PROBABILITY฀AND฀IMPACT฀VALUE฀VARIES�฀$EPENDING฀ON฀THE฀AUTHORS�฀
PREFERENCE฀FOR฀NAMING฀THESE฀TWO฀RISK฀ATTRIBUTES�฀THE฀COMBINATION฀

HAS฀ BEEN฀ CALLED฀ THE฀ EXPECTED฀ VALUE฀ �,UKAS�฀ �����฀ 0-)฀ 2ISKSIG฀
,EXICON�฀ �����฀ 0RITCHARD�฀ ����	�฀ RISK฀ SCORE฀ �0-)�฀ ����	�฀ RISK฀
SEVERITY฀ �'RAVES�฀����	�฀0
)฀ SCORE฀ �(ILLSON�฀����	�฀ RISK฀EXPOSURE฀
�'ITHENS�฀ ����	�฀ OR฀ RISK฀ EVENT฀ STATUS฀ �7IDEMAN�฀ ����	�฀ 2OYER฀
�����	฀IDENTIl฀ES฀AN฀hINTERSECTING฀MATRIXv฀FOR฀THE฀PROBABILITY฀AND฀
SEVERITY฀FACTORS�฀0RICE฀�����	฀DEl฀NES฀RISK฀AS฀THE฀PROBABILITY฀TIMES฀
MULTIPLE฀CONSEQUENCES฀USING฀A฀PROBABILISTIC฀FAULT฀TREE฀APPROACH�฀
$ATTA฀AND฀-UKERJEE฀�����	฀DEVELOPED฀A฀NINE
SEGMENT฀MATRIX฀FOR฀
IMMEDIATE฀ PROJECT฀ RISK฀ ANALYSIS฀ BASED฀ ON฀ WEIGHTED฀ PROBABILITY�฀
0YRA฀ AND฀ 4RASK฀ �����	฀ DESCRIBE฀ A฀ QUANTITATIVE฀ PRIORITY฀ RANKING฀
BASED฀ ON฀ A฀ TABLE฀ OF฀ PROBABILITY฀ AND฀ IMPACT�฀ /THER฀ MODELS�฀ AS฀
DISCUSSED฀BY฀+ERZNER฀������฀P�฀���	�฀USE฀A฀MATHEMATICAL฀FUNCTION฀
THAT฀DEl฀NES฀THE฀RISK฀FACTOR฀AS฀THE฀MULTIPLICATION฀OF฀A฀NUMBER฀OF฀
PROBABILITY฀AND฀CONSEQUENCE฀FACTORS฀�%QUATION฀�	�฀

2ISK฀&ACTOR฀�฀0F฀�฀#F฀n฀0F
#F฀฀ ฀ ฀ ฀฀฀฀฀฀฀฀฀฀฀฀฀��	
WHERE�
0F฀REPRESENTS฀THE฀PROBABILITY฀OF฀FAILURE฀DUE฀TO฀DEGREE฀OF฀
MATURITY฀AND฀COMPLEXITY�
#F฀REPRESENTS฀THE฀CONSEQUENCE฀OF฀FAILURE฀DUE฀TO฀TECHNICAL฀
FACTORS�฀COST�฀AND฀SCHEDULE�

)T฀IS฀APPARENT฀THAT฀THERE฀ARE฀MANY฀WAYS฀TO฀CAPTURE฀THE฀EFFECT฀
OF฀ PROJECT฀ RISKS�฀ 4HE฀ METHOD฀ AN฀ ORGANIZATION฀ CHOOSES฀ DEPENDS฀
ON฀ THE฀ SITUATION�฀ &OR฀ CONSISTENCY฀ AND฀ COMMUNICATION�฀ THE฀
TERMINOLOGY฀USED฀ SHOULD฀ALIGN฀WITH฀ THE฀0-"/+®฀'UIDE฀ �0-)�฀0-"/+®฀'UIDE0-"/+®฀'UIDE
����	�฀ 4HE฀ 2&-%!฀ METHOD฀ DESCRIBED฀ HERE฀ ALIGNS฀ WITH฀ THE฀
STANDARD฀TERMINOLOGY฀AND฀HAS฀BEEN฀APPLIED฀TO฀NUMEROUS฀TYPES฀OF฀
PROJECTS฀IN฀A฀HIGH฀TECHNOLOGY฀ENVIRONMENT�฀

0ROJECT฀2ISK฀&-%!฀�2&-%!	฀$El฀NITIONS
)N฀ ORDER฀ TO฀ LEND฀ SOME฀ STANDARD฀ NAMING฀ TO฀ THE฀ 2&-%!�฀ THE฀
DEl฀NITIONS฀ADOPTED฀FOR฀THIS฀WORK฀ARE฀USED฀IN฀SUCH฀A฀WAY฀AS฀TO฀ALIGN฀
CLOSELY฀WITH฀THE฀0-"/+®฀'UIDE฀�0-)�฀����	�฀4HE฀DEl฀NITION฀OF฀A฀0-"/+®฀'UIDE0-"/+®฀'UIDE
RISK฀IS฀AS฀CITED฀EARLIER�฀4HE฀0-"/+®฀'UIDE฀�����	฀FURTHER฀DEl฀NES฀0-"/+®฀'UIDE0-"/+®฀'UIDE
THE฀RISK฀PROBABILITY฀AS฀THE฀LIKELIHOOD฀THAT฀A฀RISK฀WILL฀OCCUR�฀&OR฀THE฀
2&-%!฀THE฀TERM฀LIKELIHOOD฀IS฀USED฀FOR฀THIS฀RISK฀ATTRIBUTE฀BECAUSE฀A฀LIKELIHOODLIKELIHOOD
TRUE฀PROBABILITY฀SCALE฀IS฀NOT฀POSSIBLE฀ACROSS฀ALL฀RISKS�฀AS฀THEY฀ARE฀NOT฀
ALL฀DEPENDENT�฀4HE฀SECOND฀ATTRIBUTE฀IS฀LABELED฀THE฀IMPACT�฀&INALLY�฀
THE฀MULTIPLICATION฀OF฀ THE฀ LIKELIHOOD฀VALUE฀AND฀ THE฀ IMPACT฀VALUE฀
FOR฀A฀SPECIl฀ED฀RISK฀IS฀DEl฀NED฀HERE฀AS฀THE฀RISK฀SCORE�

&AILURE฀MODE฀AND฀EFFECTS฀ANALYSIS฀�&-%!	฀HAS฀LONG฀BEEN฀USED฀
AS฀A฀PLANNING฀TOOL฀DURING฀THE฀DEVELOPMENT฀OF฀PROCESSES�฀PRODUCTS�฀
AND฀SERVICES�฀)N฀DEVELOPING฀THE฀&-%!�฀THE฀TEAM฀IDENTIl฀ES฀FAILURE฀
MODES฀AND฀ACTIONS฀THAT฀CAN฀REDUCE฀OR฀ELIMINATE฀THE฀POTENTIAL฀FAILURE฀
FROM฀OCCURRING�฀)NPUT฀ IS฀SOLICITED฀FROM฀A฀BROAD฀GROUP฀OF฀EXPERTS฀
ACROSS฀DESIGN�฀TEST�฀QUALITY�฀PRODUCT฀LINE�฀MARKETING�฀MANUFACTURING�฀
AND฀ THE฀ CUSTOMER฀ TO฀ ENSURE฀ THAT฀ POTENTIAL฀ FAILURE฀ MODES฀ ARE฀
IDENTIl฀ED�฀ 4HE฀ &-%!฀ IS฀ THEN฀ USED฀ DURING฀ DEPLOYMENT฀ OF฀ THE฀
PRODUCT฀OR฀SERVICE฀FOR฀TROUBLESHOOTING฀AND฀CORRECTIVE฀ACTION�฀

4HE฀ STANDARD฀ &-%!฀ PROCESS฀ EVALUATES฀ FAILURE฀ MODES฀ FOR฀
OCCURRENCE�฀SEVERITY�฀AND฀DETECTION฀�#HRYSLER฀#ORP��฀&ORD฀-OTOR฀
#O��฀ AND฀ 'ENERAL฀ -OTORS฀ #ORP��฀ ����	�฀ 4HE฀ MULTIPLICATION฀ OF฀
THESE฀VALUES฀LEADS฀TO฀WHAT฀IS฀KNOWN฀AS฀THE฀RISK฀PRIORITY฀NUMBER฀
�20.	฀�%QUATION฀�	�฀

฀20.฀�฀/CCURRENCE฀
฀3EVERITY฀
฀$ETECTION฀฀ ฀ ฀฀฀฀฀฀฀฀฀฀฀฀฀��	

)N฀ USING฀ THE฀ 2&-%!฀ APPROACH�฀ THERE฀ ARE฀ A฀ FEW฀ REQUIRED฀
MODIl฀CATIONS฀TO฀THE฀STANDARD฀&-%!฀FORMAT�฀4HE฀PROJECT฀2&-%!฀



IS฀ A฀ TOOL฀ TO฀ IDENTIFY�฀ QUANTIFY�฀ AND฀ REMOVE฀ OR฀ REDUCE฀ RISKS฀ IN฀ A฀
PROJECT฀ENVIRONMENT฀VERSUS฀WITH฀THE฀PRODUCT�S฀TECHNICAL฀ASPECTS฀AS฀
IDENTIl฀ED฀IN฀THE฀&-%!�฀4HE฀2&-%!฀IS฀USED฀IN฀CONJUNCTION฀WITH฀
THE฀DEVELOPED฀&-%!S฀FOR฀PRODUCT฀DESIGN�฀PROCESS฀DEVELOPMENT�฀
AND฀SERVICE฀DEPLOYMENT�฀3AMPLES฀OF฀THE฀STANDARD฀&-%!฀AND฀THE฀
2&-%!฀ FORMS฀ ARE฀ GIVEN฀ IN฀ %XHIBIT฀ ��฀ &IRST�฀ THE฀hFAILURE฀ MODEv฀
COLUMN฀IS฀REPLACED฀WITH฀THE฀hRISK฀EVENT�v฀3ECOND�฀THE฀hOCCURRENCEv฀
IS฀TERMED฀hLIKELIHOOD�v฀4HIRD�฀THE฀hSEVERITYv฀IS฀TERMED฀THE฀hIMPACT�v฀
4HE฀LIKELIHOOD�฀IMPACT�฀AND฀DETECTION฀VALUES฀ARE฀ASSIGNED฀BY฀THE฀
PROJECT฀TEAM฀BASED฀ON฀STANDARD฀TABLES�฀NOT฀UNLIKE฀THOSE฀PROVIDED฀
FOR฀ A฀ STANDARD฀&-%!�฀HOWEVER�฀ THE฀ IMPACT฀ ATTRIBUTE฀DEl฀NITIONS฀
ARE฀MODIl฀ED฀FOR฀THE฀PROJECT฀ENVIRONMENT฀�'RAVES�฀����	�฀%XHIBITS฀
��฀��฀AND฀�฀PROVIDE฀GUIDELINES฀FOR฀ASSIGNING฀THE฀LIKELIHOOD�฀IMPACT�฀
AND฀ DETECTION฀ VALUES฀ FOR฀ EACH฀ RISK฀ WITHIN฀ THE฀ 2&-%!�฀ &OR฀ AN฀
ACTUAL฀PROJECT�฀THE฀PERCENTAGES฀FOR฀COST฀AND฀TIME฀IN฀%XHIBIT฀�฀MUST฀
BE฀ CONVERTED฀ TO฀ TIME฀ AND฀ DOLLAR฀ VALUES฀ BASED฀ ON฀ THE฀ PARTICULAR฀
PROJECT�฀ 4HIS฀ ALLOWS฀ THE฀ PROJECT฀ TEAM฀ TO฀ GRASP฀ THE฀ MAGNITUDE฀
OF฀ THE฀ RISK฀ IN฀ TERMS฀ OF฀ TIME฀ AND฀ DOLLARS฀ INSTEAD฀ OF฀ THE฀ GENERIC฀
PERCENTAGE฀ VALUES฀ PROVIDED฀ AS฀ GUIDELINES�฀ 4HE฀ RISK฀ SCORE฀ IS฀ THE฀
MULTIPLICATION฀OF฀THE฀LIKELIHOOD฀AND฀THE฀IMPACT�฀4HE฀20.฀VALUE฀IS฀
THE฀MULTIPLICATION฀OF฀THE฀LIKELIHOOD�฀IMPACT�฀AND฀DETECTION฀VALUES�

%XHIBIT฀��฀฀3IMPLIl฀ED฀3TANDARD฀&-%!฀AND฀2&-%!฀&ORMS

4YPICAL฀
&-%!฀#OLUMNS

&AILURE฀
)$

&AILURE฀
-ODE

/CCURRENCE 3EVERITY $ETECTION 20.

4YPICAL
2&-%!฀#OLUMNS

2ISK฀)$ 2ISK฀
%VENT

,IKELIHOOD )MPACT 2ISK฀3CORE $ETECTION 20.

%XHIBIT฀��฀฀,IKELIHOOD฀6ALUE฀'UIDELINES

�฀OR฀�� 6ERY฀LIKELY฀TO฀OCCUR

�฀OR฀� 7ILL฀PROBABLY฀OCCUR

�฀OR฀� %QUAL฀CHANCE฀OF฀OCCURRING฀OR฀NOT

�฀OR฀� 0ROBABLY฀WILL฀NOT฀OCCUR

�฀OR฀� 6ERY฀UNLIKELY

%XHIBIT฀��฀฀)MPACT฀6ALUE฀'UIDELINES

�฀
OR฀
��฀

3CHEDULE�-AJOR฀MILESTONE฀IMPACT฀AND฀�฀���฀IMPACT฀
TO฀CRITICAL฀PATH�฀

#OST�4OTAL฀PROJECT฀COST฀INCREASE฀�฀����฀

4ECHNICAL�4HE฀EFFECT฀ON฀THE฀SCOPE฀RENDERS฀END฀ITEM฀
UNUSABLE�

�฀
OR
�

3CHEDULE�-AJOR฀MILESTONE฀IMPACT฀AND฀���฀n฀���฀
IMPACT฀TO฀CRITICAL฀PATH�฀

#OST�4OTAL฀PROJECT฀COST฀INCREASE฀OF฀���฀n฀����฀

4ECHNICAL�4HE฀EFFECT฀ON฀THE฀SCOPE฀CHANGES฀THE฀OUTPUT฀
OF฀THE฀PROJECT฀AND฀IT฀MAY฀NOT฀BE฀USABLE฀TO฀CLIENT�

�฀
OR฀
�

3CHEDULE�)MPACT฀OF฀��฀n฀���฀IMPACT฀TO฀CRITICAL฀PATH�฀

#OST�4OTAL฀PROJECT฀COST฀INCREASE฀OF฀��฀n฀����฀

4ECHNICAL�4HE฀EFFECT฀ON฀THE฀SCOPE฀CHANGES฀THE฀OUTPUT฀
OF฀THE฀PROJECT฀AND฀IT฀WILL฀REQUIRE฀CLIENT฀APPROVAL�

�฀
OR฀
�

3CHEDULE�)MPACT฀OF฀�฀��฀IMPACT฀TO฀CRITICAL฀PATH�฀

#OST�4OTAL฀PROJECT฀COST฀INCREASE฀OF฀�฀���฀

4ECHNICAL�4HE฀EFFECT฀ON฀THE฀SCOPE฀IS฀MINOR฀BUT฀REQUIRES฀
AN฀APPROVED฀SCOPE฀CHANGE฀INTERNALLY฀AND฀MAYBE฀WITH฀
THE฀CLIENT�

�฀
OR
�฀

3CHEDULE�)MPACT฀INSIGNIl฀CANT�฀

#OST�0ROJECT฀COST฀INCREASE฀INSIGNIl฀CANT�฀

4ECHNICAL�#HANGES฀ARE฀NOT฀NOTICEABLE�4HE฀ LARGEST฀ DEVIATION฀ FROM฀ THE฀ STANDARD฀ &-%!฀ IS฀ THE฀
DEl฀NITION฀ USED฀ FOR฀ DETECTION฀ ATTRIBUTE�฀ )N฀ THE฀ STANDARD฀ &-%!�฀
THE฀HIGHEST฀DETECTION฀VALUE฀MEANS฀ THAT฀ THE฀ORGANIZATION฀HAS฀NO฀
DETECTION฀CAPABILITY฀AVAILABLE฀FOR฀THE฀FAULT�฀WHEREAS฀A฀LOW฀DETECTION฀
NUMBER฀IN฀THE฀STANDARD฀&-%!฀MEANS฀THAT฀THE฀ORGANIZATION฀HAS฀A฀
WAY฀TO฀DETECT฀THE฀FAULT฀BEFORE฀IT฀SHIPS฀FROM฀THE฀OPERATION฀ALMOST฀
����฀OF฀THE฀TIME�฀

&OR฀THE฀2&-%!�฀DETECTION฀TECHNIQUES฀OR฀METHODS฀ARE฀DEl฀NED฀
AS�฀hTHE฀ABILITY฀TO฀DETECT฀THE฀RISK฀EVENT฀WITH฀ENOUGH฀TIME฀TO฀PLAN฀
FOR฀A฀CONTINGENCY฀AND฀ACT฀UPON฀THE฀RISK�v฀)F฀THE฀TEAM฀CANNOT฀BE฀
REASONABLY฀ASSURED฀THAT฀THE฀RISK฀CAN฀BE฀DETECTED฀BECAUSE฀IT฀IS�฀IN฀
A฀ SENSE�฀ SNEAKY฀OR฀HAS฀ SUBTLE฀ SYMPTOMS�฀ THE฀DETECTION฀NUMBER฀
MUST฀ BE฀ ASSIGNED฀ AS฀ A฀ ��฀ AT฀ INITIAL฀ PLANNING�฀ )F฀ THE฀ RISK฀ IS�฀ AS฀
0RITCHARD฀�����	฀NOTED�฀hLIKE฀A฀FREIGHT฀TRAIN฀THAT฀CAN฀BE฀HEARD฀FOR฀
MILES�v฀THEN฀THE฀DETECTION฀VALUE฀WILL฀BE฀SMALLER฀BECAUSE฀THE฀TEAM฀
HAS฀ADEQUATE฀TIME฀TO฀PLAN฀A฀WORKAROUND฀OR฀MITIGATE฀THE฀RISK฀ONCE฀
THE฀SYMPTOMS฀ARE฀IDENTIl฀ED�฀4HE฀DETECTION฀VALUE฀HELPS฀TO฀FURTHER฀
RANK฀ RISKS฀ IN฀ ORDER฀ TO฀ DEAL฀ WITH฀ THOSE฀ THAT฀ REQUIRE฀ ATTENTION฀

IMMEDIATELY�฀ #ERTAINLY฀ THE฀ DETECTION฀ ASSIGNMENT฀ IS฀ SUBJECTIVE�฀
BUT฀NO฀MORE฀SO฀THAN฀THE฀ASSIGNMENT฀OF฀THE฀LIKELIHOOD฀AND฀IMPACT฀
VALUES฀FOR฀THE฀COMMON฀RISK฀MATRIX฀METHOD�฀4HUS�฀THE฀DETECTION฀
VALUE฀IS฀A฀MEASURE฀OF฀BEING฀ABLE฀TO฀FORESEE฀THE฀SPECIl฀C฀RISK฀EVENT�฀
4HOSE฀ RISKS฀ WITH฀ HIGH฀ DETECTION฀ VALUES฀ MAY฀ NEED฀ ADDITIONAL฀
CONTROLS฀OR฀MONITORS฀FOR฀EARLY฀WARNING�฀4HE฀GOAL฀IS฀TO฀DETECT฀THE฀
RISK฀WITH฀AS฀MUCH฀ADVANCED฀NOTICE฀AS฀POSSIBLE�฀4HE฀VALUE฀IS฀IN฀THE฀
PROCESS฀OF฀PROPERLY฀DISCUSSING฀THE฀RISKS฀AND฀BEING฀BETTER฀PREPARED฀
IN฀ADVANCE฀OF฀THE฀RISK฀EVENT�

3INCE฀RISK฀MANAGEMENT฀IS฀CONCERNED฀ABOUT฀POSITIVE฀AS฀WELL฀AS฀
NEGATIVE฀EVENTS�฀THE฀MATRIX฀CAN฀BE฀USED฀IN฀THE฀SAME฀FASHION฀TO฀TAKE฀
ADVANTAGE฀OF฀OPPORTUNITIES�฀!GAIN�฀THE฀DETECTION฀VALUE฀IS฀HIGH฀IF฀
THE฀TEAM฀WOULD฀NOT฀HAVE฀TIME฀TO฀CREATE฀A฀PLAN฀TO฀TAKE฀ADVANTAGE฀
OF฀THE฀OPPORTUNITY�฀4HE฀REMAINDER฀OF฀THE฀2&-%!฀METHOD฀IS฀THEN฀
THE฀SAME฀AS฀FOR฀NEGATIVE฀RISKS�



฀%XHIBIT฀��฀฀/THER฀4YPICAL฀2&-%!฀&IELDS

2ISK฀#ATEGORIES฀�I�E��฀#OST�฀4IME�฀OR฀0ERFORMANCE฀�฀4ECHNICAL	฀

&UNCTIONAL฀!REA฀

0ROJECT฀0HASE฀

4ASK฀.AME฀OR฀7"3฀�

2ESPONSE฀3TRATEGY฀�AVOIDANCE�฀TRANSFERENCE�฀MITIGATION�฀
ACCEPTANCE	

2ESPONSE฀0LAN

2EVISED฀20.฀&ACTORS

%XHIBIT฀��฀฀3TEPS฀IN฀THE฀2&-%!฀0ROCESS

-ETHOD
2&-%!฀&ORMAT฀AND฀-ETHOD�฀4HE฀2&-%!฀ IS฀ DEVELOPED฀ ALONG฀
THE฀ SAME฀ LINES฀AS฀A฀ TYPICAL฀&-%!�฀#USTOMIZED฀COLUMNS฀CAN฀BE฀
ADDED฀ TO฀ THE฀ SIMPLE฀ 2&-%!฀ FORM฀ OF฀ %XHIBIT฀ �฀ TO฀ DOCUMENT฀
THE฀ NEEDS฀ OF฀ A฀ SPECIl฀C฀ PROJECT฀ AND฀ THE฀ ORGANIZATION�฀ !฀ LIST฀ OF฀
ADDITIONAL฀SAMPLE฀l฀ELDS฀THAT฀CAN฀BE฀INCLUDED฀IN฀THE฀2&-%!฀ARE฀
SHOWN฀IN฀%XHIBIT฀��฀

4HE฀2&-%!฀IS฀INTRODUCED฀DURING฀A฀TEAM฀PLANNING฀MEETING฀
UTILIZING฀ THE฀ TEMPLATE฀ FORM฀MODIl฀ED฀ AS฀ NEEDED฀ FOR฀ THE฀ SPECIl฀C฀
PROJECT�฀ -ODIl฀CATIONS฀ MAY฀ INCLUDE฀ ADDING฀ PROJECT฀ DETAILS�฀
ADJUSTING฀THE฀PERCENTAGES฀OF฀%XHIBIT฀��฀APPLYING฀SPECIl฀C฀TIME฀AND฀
DOLLAR฀IMPACT฀VALUES�฀AND฀ADDING฀ADDITIONAL฀COLUMNS฀AS฀NOTED฀IN฀
%XHIBIT฀��฀4HE฀2&-%!฀PROCEDURE฀IS฀OUTLINED฀IN฀%XHIBIT฀��฀3TEP฀ONE฀
IS฀FOR฀THE฀TEAM฀TO฀BRAINSTORM฀RISK฀EVENTS�฀4HE฀TEAM฀IS฀COACHED฀THAT฀
EACH฀RISK฀EVENT฀MUST฀BE฀IDENTIl฀ED฀IN฀THE฀FORM฀OF�฀h)F฀X฀HAPPENS�฀
THEN฀Y฀WILL฀OCCUR�v฀WHERE฀X฀ IS฀ THE฀RISK฀EVENT฀AND฀Y฀ IS฀ THE฀ IMPACT฀
OF฀THE฀EVENT฀HAPPENING�฀4HE฀IMPACT฀MIGHT฀BE฀SERIOUS฀TIME฀DELAY�฀

$ETECTION฀$El฀NITION฀IS฀hTHE฀ABILITY฀OF฀DETECTION฀TECHNIQUE฀OR฀
METHOD�S	฀TO฀DETECT฀THE฀RISK฀EVENT฀WITH฀ENOUGH฀TIME฀TO฀PLAN฀FOR฀A฀
CONTINGENCY฀AND฀ACT฀UPON฀THE฀RISK�v

�฀OR฀��
4HERE฀IS฀NO฀DETECTION฀METHOD฀AVAILABLE฀OR฀KNOWN฀
THAT฀WILL฀PROVIDE฀AN฀ALERT฀WITH฀ENOUGH฀TIME฀TO฀PLAN฀
FOR฀A฀CONTINGENCY�

�฀OR฀�
$ETECTION฀METHOD฀IS฀UNPROVEN฀OR฀UNRELIABLE�฀OR฀
EFFECTIVENESS฀OF฀DETECTION฀METHOD฀IS฀UNKNOWN฀TO฀
DETECT฀IN฀TIME�฀

�฀OR฀� $ETECTION฀METHOD฀HAS฀MEDIUM฀EFFECTIVENESS�฀

�฀OR฀� $ETECTION฀METHOD฀HAS฀MODERATELY฀HIGH฀
EFFECTIVENESS�฀

�฀OR฀�
$ETECTION฀METHOD฀IS฀HIGHLY฀EFFECTIVE฀AND฀IT฀IS฀
ALMOST฀CERTAIN฀THAT฀THE฀RISK฀WILL฀BE฀DETECTED฀WITH฀
ADEQUATE฀TIME�

%XHIBIT฀��฀฀4HE฀$ETECTION฀6ALUE฀'UIDELINES

AN฀ INCREASE฀ IN฀ COSTS�฀ OR฀ BOTH�฀!฀ GIVEN฀ RISK฀ MIGHT฀ HAVE฀ MULTIPLE฀
IMPACTS�฀ AND฀ IN฀ THOSE฀ CASES�฀ A฀ RISK฀ )$฀ IS฀ GIVEN฀ FOR฀ EACH฀ IMPACT฀
IDENTIl฀ED�฀7HILE฀ THE฀ IMPACT฀ AND฀ SUBSEQUENT฀ CONTINGENCY฀ PLANS฀
FOR฀A฀PARTICULAR฀RISK฀ARE฀LIKELY฀TO฀BE฀DIFFERENT�฀THE฀LIKELIHOOD฀VALUE฀
AND฀THE฀DETECTION฀VALUE฀FOR฀THE฀EVENT฀WILL฀TYPICALLY฀BE฀THE฀SAME�฀

3ECOND�฀ THE฀ VALUES฀ ENTERED฀ FOR฀ LIKELIHOOD�฀ IMPACT�฀ AND฀
DETECTION฀ARE฀ASSIGNED฀BY฀TEAM฀VOTE�฀4HE฀TEAM฀DISCUSSES฀THE฀SCORES฀
AND฀AGREES฀ON฀A฀VALUE฀THAT฀MAY฀REQUIRE฀ADDITIONAL฀DATA฀FROM฀EXPERTS฀
OR฀A฀REVIEW฀OF฀PAST฀2&-%!�S�฀"Y฀HAVING฀EXPERIENCED฀PROFESSIONALS฀
FROM฀ VARIOUS฀ BACKGROUNDS฀ CONTRIBUTING฀ TO฀ THE฀ 2&-%!�฀ THE฀
QUALITY฀OF฀THE฀ANALYSIS฀IS฀GREATLY฀INCREASED�฀4HE฀SCORING฀PROCEDURE฀
IS฀REPLICATED฀FOR฀THE฀IMPACT฀AND฀DETECTION฀FACTORS�

/NCE฀ THE฀VALUES฀ FOR฀ THE฀ THREE฀ FACTORS฀ ARE฀ ENTERED�฀BOTH฀ THE฀
RISK฀SCORE฀AND฀THE฀20.฀VALUES฀ARE฀CALCULATED�฀4HE฀THIRD฀STEP฀IS฀TO฀
REVIEW฀THE฀20.฀0ARETO฀ TO฀DETERMINE฀ THE฀CRITICAL฀20.฀VALUE�฀!S฀
"ONGIORNO฀�����	฀POINTS฀OUT฀ FOR฀ THE฀ TYPICAL฀&-%!�฀A฀ STANDARD฀
20.฀ THRESHOLD฀ VALUE฀ ACROSS฀ ALL฀ PROJECTS฀ IS฀ ALSO฀ NOT฀ USED฀ OR฀
RECOMMENDED฀ IN฀ THE฀ 2&-%!�฀ !฀ CERTAIN฀ 20.฀ VALUE฀ ON฀ ONE฀
PROJECT฀MAY฀BE฀DEEMED฀MODERATE�฀WHEREAS฀ON฀ANOTHER฀PROJECT฀IT฀
MAY฀BE฀A฀CRUCIAL฀RISK฀TO฀MANAGE�฀!S฀EACH฀PROJECT฀IS฀UNIQUE�฀SO฀ARE฀
THE฀RISKS฀AND฀THE฀CORRESPONDING฀20.฀VALUES�฀4HUS�฀THE฀ANALYSIS฀OF฀
THE฀0ARETO฀IS฀A฀CRITICAL฀STEP฀TO฀DETERMINE฀THE฀VALUE฀TO฀USE�฀

&OURTH�฀A฀SIMILAR฀0ARETO฀IS฀GENERATED฀FOR฀THE฀RISK฀SCORES�฀AND฀A฀
CRITICAL฀VALUE฀IS฀DETERMINED฀FOR฀THIS฀MEASURE�฀4HERE฀IS฀NO฀SCIENTIl฀C฀
RULE฀ FOR฀ THE฀ SELECTION฀ OF฀ THE฀ CRITICAL฀ VALUES�฀ )N฀ SOME฀ CASES�฀ THE฀
CHOICE฀IS฀OBVIOUS�฀AND฀IN฀OTHER฀CASES฀THE฀DISTRIBUTION฀IS฀SMOOTH฀

��฀)DENTIFY฀2ISK฀%VENTS

��฀!SSIGN฀,IKELIHOOD�฀)MPACT�฀AND
$ETECTION฀6ALUES

��฀2EVIEW฀20.฀0ARETO฀AND฀
$ETERMINE฀20.฀#RITICAL฀6ALUE

��฀2EVIEW฀2ISK฀3CORE฀0ARETO฀AND฀
$ETERMINE฀2ISK฀3CORE฀#RITICAL฀6ALUE

��฀2EVIEW฀3CATTER฀0LOTS฀FOR฀
20.฀VS�฀2ISK฀3CORE

��฀$ETERMINE฀)NTERSECTION฀OF฀2ISK฀
3CORE฀AND฀20.฀#RITICAL฀6ALUES

��฀$EVELOP฀2ISK฀2ESPONSE฀
0LANS฀FOR฀#RITICAL฀2ISKS

��฀2E
EVALUATE฀2ISK฀3CORE฀AND฀20.
"ASED฀ON฀2ESPONSE฀0LAN



4HE฀ IDEA฀ OF฀ POSTPONING฀ THE฀ RISK฀ RESPONSE฀ DEVELOPMENT฀ IS฀ NOT฀
NEW�฀.AGARAJAN฀�����	฀ASSERTS฀THAT฀THE฀PROJECT฀RISK฀RESPONSE฀CAN฀
BE฀POSTPONED฀ TO฀A฀ LATER฀DATE฀BECAUSE�฀hAS฀ SOME฀RISK฀PARAMETERS฀
BECOME฀CLEARER฀THE฀PROJECT฀MANAGER฀IS฀BETTER฀POSITIONED฀TO฀HANDLE฀
THE฀ RISK฀ AT฀ A฀ LATER฀ TIME�v฀ 4HE฀ 2&-%!฀ GIVES฀ THE฀ TEAM฀ A฀ BETTER฀
METHOD฀FOR฀DETERMINING฀WHICH฀RISK฀PLANNING฀CAN฀BE฀POSTPONED�฀
"Y฀HAVING฀MORE฀TIME฀TO฀FOCUS฀ON฀THE฀MOST฀CRITICAL฀RISKS�฀THE฀RISK฀
RESPONSE฀PLANS฀ARE฀IMPROVED�฀

4HE฀ DETECTION฀ VALUE฀ PROVIDES฀ ANOTHER฀ BENEl฀T฀ OVER฀ JUST฀
USING฀ THE฀ RISK฀ SCORE฀ BY฀ AIDING฀ THE฀ DISCOVERY฀ OF฀ NEW฀ DETECTION฀
METHODS฀ FOR฀ RISK฀ SYMPTOMS�฀ "Y฀ ADDING฀ THE฀ THOUGHT฀ PROCESS฀
AROUND฀ DETECTION�฀ TEAM฀ MEMBERS฀ PRODUCE฀ INNOVATIVE฀ IDEAS฀ FOR฀
IDENTIFYING฀SYMPTOMS฀OF฀THE฀RISK�฀AND฀IN฀SOME฀CASES�฀FOR฀ADDING฀
NEW฀AND฀NOVEL฀DETECTION฀METHODS�฀

4HERE฀ARE฀ALSO฀THE฀INTANGIBLE฀BENEl฀TS฀DERIVED฀FROM฀THE฀LOWER฀
FRUSTRATION฀ OF฀ THE฀ TEAM�฀ -OST฀ TECHNICAL฀ PROJECT฀ TEAM฀ MEMBERS฀
HAVE฀A฀BIAS฀FOR฀ACTION฀THAT฀DOES฀NOT฀USUALLY฀INCLUDE฀RISK฀PLANNING�฀
4HE฀ VALUE฀ OF฀ PLANNING฀ CANNOT฀ BE฀ DISPUTED�฀ BUT฀ THERE฀ ARE฀ THOSE฀
WHO฀WOULD฀LIKE฀TO฀ELIMINATE฀IT฀AS฀MUCH฀AS฀POSSIBLE�฀HOWEVER�฀THERE฀
IS฀ SOME฀ VALIDITY฀ TO฀ THE฀ COMPLAINTS฀ AGAINST฀ THE฀ REQUIREMENT฀ TO฀
CREATE฀A฀CONTINGENCY฀PLAN฀FOR฀ALL฀IDENTIl฀ED฀RISKS�฀)F฀THE฀TEAM฀CAN฀
DETECT฀A฀KNOWN฀RISK฀WITH฀ENOUGH฀TIME฀TO฀PLAN฀THE฀CONTINGENCY฀AT฀
A฀ LATER฀DATE�฀ THEN฀THIS฀REDUCES฀ THE฀EARLY฀PLANNING฀TIME฀AND฀THUS฀
TEAM฀ FRUSTRATION�฀ 4HIS฀ IS฀ ESPECIALLY฀ TRUE฀ IN฀ A฀ COMPLICATED฀ AND฀
CHANGING฀PROJECT฀ ENVIRONMENT�฀WHERE฀YOU฀CAN฀HARDLY฀PLAN฀ TO฀A฀
DETAILED฀SCOPE�฀ LET฀ALONE฀IDENTIFY฀AND฀THEN฀PLAN฀FOR฀ALL฀RISKS฀YOU฀
MAY฀ ENCOUNTER�฀ 'IVEN฀ THAT฀ MOST฀ PEOPLE฀ LIKE฀ TO฀ ACCENTUATE฀ THE฀
POSITIVE�฀DWELLING฀ON฀NEGATIVE฀ RISKS฀ IS฀USUALLY฀UNPOPULAR�฀2OYER฀
�����	฀IDENTIl฀ES฀THE฀SOCIOLOGICAL฀NATURE฀OF฀LABELING฀SOMEONE฀WHO฀
THINKS฀ABOUT฀RISKS฀AS฀A฀hNEGATIVE฀THINKER�v฀4HUS�฀SPENDING฀TIME฀ON฀
RISKS฀THAT฀EVERYONE฀AGREES฀ARE฀THE฀MOST฀IMPORTANT�฀RATHER฀THAN฀ALL฀
RISKS฀AT฀ONCE�฀LOWERS฀THE฀FRUSTRATION฀OF฀THE฀TEAM�

%NHANCED฀ ORGANIZATIONAL฀ LEARNING฀ IS฀ ANOTHER฀ BENEl฀T฀ FROM฀
THE฀2&-%!�฀7ALEWSKI�฀'IBSON�฀AND฀6INES฀�����	฀POINT฀OUT฀THAT฀
DOCUMENTING฀ THE฀ RISK฀ ELEMENTS฀ AND฀ DETERMINATIONS฀ IS฀ CRITICAL฀
FOR฀ LESSONS฀ TO฀ BE฀ LEARNED�฀ "Y฀ CAPTURING฀ THE฀ MAJOR฀ RISKS฀ OF฀ THE฀
TECHNOLOGY฀ PROJECTS฀ IN฀ A฀ COMPREHENSIVE฀ FASHION�฀ FUTURE฀ PROJECT฀
TEAMS฀CAN฀USE฀AND฀BUILD฀ON฀THIS฀PAST฀EXPERIENCE�฀

3O฀IS฀THE฀2&-%!฀JUST฀ANOTHER฀FORM�฀9ES฀AND฀NO�฀)T฀IS฀A฀FORM฀
THAT฀ HAS฀ SERIOUS฀ IMPLICATIONS฀ FOR฀ THE฀ SUCCESS฀ OF฀ THE฀ PROJECT�฀!S฀
,OVE฀�����	฀POINTS฀OUT�฀A฀FORM฀FOR฀RISKS฀HELPS฀THE฀PROJECT฀MANAGER฀
SHOW฀VISIBLE฀VERIl฀CATION฀OF฀PEOPLE�S฀CONCERNS฀AND฀IDEAS�฀ISSUES฀ARE฀
LOGGED฀ AND฀ DOCUMENTED�฀ IT฀ PROMOTES฀ TEAMWORK�฀ AS฀ EVERYONE฀
IS฀ INVOLVED฀ IN฀ THE฀PROCESS�฀ IT฀ IS฀USED฀AS฀A฀ COMMUNICATIONS฀ TOOL�฀
PROGRESS฀ IS฀ MONITORED฀ ON฀ THE฀ FORM�฀ IT฀ BECOMES฀ A฀ WAY฀ TO฀ BE฀
PROACTIVE฀AND฀NOT฀REACTIVE�฀AND฀IT฀IS฀A฀CENTRAL฀LOCATION฀TO฀DOCUMENT฀
RESOLUTIONS�฀4HE฀2&-%!฀FORM฀IS฀THERE฀TO฀CAPTURE฀THE฀RESULTS฀OF฀A฀
VERY฀ COMPLICATED฀ AND฀ CRITICAL฀ MANAGEMENT฀ PROCESS�฀ 4HE฀ VALUE฀
COMES฀ FROM฀ THE฀ TEAM฀AND฀ THEIR฀ EXPERT฀ KNOWLEDGE฀OF฀ USING฀ THE฀
METHOD฀TO฀ULTIMATELY฀IMPROVE฀THE฀RESULTS฀OF฀THE฀PROJECT�

#ASE฀3TUDY฀%XAMPLE฀OF฀ THE฀2&-%!฀0ROCESS�฀4HE฀2&-%!฀HAS฀
BEEN฀ USED฀ DURING฀ PROJECTS฀ FOR฀ THE฀ DEVELOPMENT฀ OF฀ INTEGRATED฀
CIRCUITS฀ FOR฀ PRODUCT�฀ PROCESS�฀ AND฀ PACKAGE฀ DEVELOPMENT฀
INITIATIVES�฀$EPENDING฀ON฀ THE฀ COMPLEXITY฀OF฀ THE฀PRODUCT฀UNDER฀
DEVELOPMENT�฀THE฀PROJECTS฀RANGE฀ON฀THE฀ORDER฀OF฀��฀DAYS฀TO฀���฀
DAYS�฀4HE฀PLANNING฀PHASE�฀INCLUDING฀RISK฀MANAGEMENT฀PLANNING�฀
IS฀VERY฀AGGRESSIVE�฀WITH฀THE฀2&-%!฀BEING฀JUST฀ONE฀OF฀THE฀PLANNING฀
PROCESSES฀IN฀THE฀PHASE
GATE฀METHODOLOGY�฀4HIS฀CASE฀ILLUSTRATES฀THE฀
USE฀OF฀THE฀2&-%!฀FOR฀A฀DEVELOPMENT฀EFFORT฀OF฀ABOUT฀ONE฀YEAR�฀

AND฀CONTINUOUS�฀MAKING฀THE฀SELECTION฀MORE฀DIFl฀CULT�฀4HE฀POINT฀
TO฀ KEEP฀ IN฀MIND�฀ AND฀ TO฀ ADDRESS฀WITH฀ THE฀ PROJECT฀ TEAM�฀ IS฀ THAT฀
THIS฀IS฀SIMPLY฀A฀STARTING฀POINT�฀4HE฀CRITICAL฀VALUES฀SIMPLY฀PROVIDE฀
GUIDANCE฀FOR฀PRIORITIZING฀RISK฀RESPONSE฀PLANNING�฀

!FTER฀THE฀CRITICAL฀VALUES฀ARE฀KNOWN฀FOR฀BOTH฀THE฀20.฀AND฀THE฀
RISK฀SCORE�฀STEP฀l฀VE฀IS฀TO฀CREATE฀A฀SCATTER฀DIAGRAM฀FOR฀20.S฀VERSUS฀
RISK฀SCORES�฀4HERE฀IS฀NO฀EXPECTATION฀THAT฀THE฀DATA฀PLOTTED฀SHOULD฀
l฀T฀ANY฀PATTERN�฀

4HE฀ OBJECTIVE฀ OF฀ STEP฀ SIX฀ IS฀ TO฀ l฀ND฀ THE฀ INTERSECTION฀ OF฀ THE฀
TWO฀ CRITICAL฀ VALUES฀ TO฀ DEl฀NE฀ THE฀ INITIAL฀ SET฀ OF฀ RISKS฀ THAT฀ REQUIRE฀
A฀RESPONSE฀PLAN฀BE฀GENERATED฀EARLY฀ON�฀4HE฀RISK฀EVENTS฀THAT฀HAVE฀
BOTH฀A฀RISK฀SCORE฀AND฀AN฀20.฀ABOVE฀THE฀CRITICAL฀VALUES฀ARE฀GIVEN฀
PRIORITY฀FOR฀INITIAL฀RISK฀RESPONSE฀PLANNING�฀

4HERE฀ARE฀RISKS฀THAT฀MAY฀HAVE฀A฀HIGH
RISK฀SCORE�฀BUT฀BECAUSE฀
IT฀ IS฀ ANTICIPATED฀ THAT฀ THE฀ RISK฀ COULD฀ BE฀ DETECTED฀ EARLY฀ ENOUGH�฀
THEY฀ ARE฀ GIVEN฀ A฀ LOW฀ DETECTION฀ VALUE฀ AND฀ SUBSEQUENTLY฀ A฀ LOW฀
20.�฀4HE฀ TEAM฀MUST฀EVALUATE฀WHETHER฀ THESE฀ RISKS�฀ EVEN฀ IF฀ THEY฀
CAN฀ BE฀ DETECTED�฀ ARE฀ SIGNIl฀CANT฀ ENOUGH฀ TO฀ INDICATE฀ GENERATION฀
OF฀ A฀ RESPONSE฀PLAN฀ EARLY�฀ )F฀ THOSE฀ RISKS฀HAPPEN�฀WILL฀ THE฀PROJECT฀
CONTINUE�฀%VEN฀BEING฀ABLE฀TO฀DETECT฀THE฀RISK฀WITH฀ENOUGH฀TIME฀TO฀
DEVELOP฀A฀RISK฀RESPONSE฀PLAN฀IS฀NOT฀VERY฀VALUABLE฀IF฀THE฀IMPACT฀IS฀
SO฀SEVERE฀THAT฀IT฀RENDERS฀THE฀PROJECT฀A฀FAILURE�฀4HUS฀THE฀RISK฀SCORE฀
AND฀ THE฀ 20.฀ VALUE฀ MUST฀ BOTH฀ BE฀ EVALUATED�฀ AS฀ EACH฀ NUMBER฀
SERVES฀A฀DISTINCT฀YET฀RELATED฀PURPOSE�฀

!FTER฀IDENTIFYING฀THE฀CRITICAL฀RISKS�฀IN฀STEP฀SEVEN฀THE฀TEAM฀MUST฀
CONSIDER฀RISK฀RESPONSE฀STRATEGIES฀SUCH฀AS฀AVOIDANCE�฀TRANSFERENCE�฀
MITIGATION�฀ AND฀ ACCEPTANCE฀ AND฀ DOCUMENT฀ RESPONSE฀ PLANS฀
ACCORDINGLY�฀&OLLOWING฀THE฀RESPONSE฀PLANNING�฀THE฀l฀NAL฀STEP฀IS฀TO฀
RECALCULATE฀ THE฀ RISK฀ SCORE฀ AND฀20.฀VALUES฀BASED฀ON฀ THE฀ACTIONS฀
OF฀ THE฀ ANTICIPATED฀ RESPONSE฀ PLAN�฀ !S฀ *IANG฀ AND฀ +LEIN฀ �����	฀
POINT฀OUT�฀CARE฀MUST฀BE฀GIVEN฀WITH฀RESPECT฀TO฀THE฀RESPONSE฀PLAN฀
BASED฀ON฀THE฀CATEGORY฀INTO฀WHICH฀THE฀RISK฀FALLS�฀$EPENDING฀ON฀THE฀
ORGANIZATION�S฀STRATEGY฀AND฀TOLERANCE�฀ANALYSIS฀OF฀RISKS฀ACROSS฀COST�฀
SCHEDULE�฀AND฀TECHNICAL฀CATEGORIES฀MUST฀OCCUR฀�0RITCHARD�฀����	�฀
)F฀ THE฀RECALCULATED฀20.฀NUMBER฀DOES฀NOT฀FALL฀BELOW฀THE฀CRITICAL฀
VALUE�฀THE฀TEAM฀MUST฀REVISE฀THE฀RESPONSE฀PLAN�฀IMPROVE฀DETECTION฀
METHODS�฀ OR฀ HAVE฀ AN฀ APPROVED฀ OVERRIDE฀ TO฀ ACCEPT฀ THE฀ RISK�฀ )N฀
EXTREME฀CASES฀THE฀RISK฀MAY฀BE฀UNAVOIDABLE฀AND฀THE฀PROJECT฀MAY฀
BE฀STOPPED฀IF฀THE฀IMPACT฀IS฀DEEMED฀TOO฀SEVERE฀TO฀CONTINUE�฀

!฀FULL฀CONTINGENCY฀PLAN฀ IS฀NOT฀ALWAYS฀ THE฀l฀RST฀ STEP�฀!DDING฀
METHODS฀ TO฀ DETECT฀ THE฀ RISK฀ IS฀ A฀ SECOND฀ OPTION�฀ 4HIS฀ SERVES฀ TO฀
REDUCE฀ THE฀ 20.฀ AND฀ MAY฀ MAKE฀ THE฀ RISK฀ LESS฀ CRITICAL฀ FOR฀ EARLY฀
RESPONSE฀ PLANNING�฀ !T฀ TIMES�฀ ADDING฀ DETECTION฀ CAPABILITY฀ IS฀
CHEAPER฀THAN฀COMPLETING฀A฀CONTINGENCY฀PLAN฀EARLY฀ON�฀)N฀EFFECT�฀
THE฀DETECTION฀OF฀THE฀RISK฀IS฀MADE฀EASIER฀AND฀MAY฀SERVE฀TO฀POSTPONE฀
CONTINGENCY฀ PLANNING฀ UNTIL฀ A฀ LATER฀ DATE�฀ 4HERE฀ IS฀ LITTLE฀ ONE฀ CAN฀
DO฀ TO฀ MITIGATE฀ ALL฀ PROJECT฀ RISKS��฀ HOWEVER�฀ IT฀ IS฀ TYPICALLY฀ MORE฀
EXPENSIVE฀FOR฀A฀RISK฀TO฀OCCUR฀THAN฀TO฀DETECT฀AN฀ONCOMING฀RISK฀AND฀
EVOKE฀A฀CONTINGENCY฀PLAN�

"ENEl฀TS฀OF฀THE฀2&-%!�฀4HERE฀HAVE฀BEEN฀TANGIBLE฀AND฀INTANGIBLE฀
BENEl฀TS฀REALIZED฀FROM฀THE฀2&-%!฀METHOD� )N฀TERMS฀OF฀TANGIBLE฀
BENEl฀TS�฀TIME฀SPENT฀DOING฀UP
FRONT฀RISK฀CONTINGENCY฀PLANNING฀IS฀
REDUCED�฀7EST฀�����	฀DESCRIBES฀AN฀APPROACH฀FOR฀USING฀A฀MATRIX฀TO฀
CAPTURE฀THE฀EVENT�฀THE฀PROBABILITY�฀THE฀IMPACT�฀AND฀THE฀RISK฀SCORE฀
WHERE฀HE฀NOTES�฀hTHE฀TEAM฀WILL฀BE฀CONSIDERING฀EVERY฀RISK฀IDENTIl฀ED฀
AT฀THIS฀POINT฀SO฀THE฀LIST฀MAY฀BE฀LONG�v฀7ITH฀THE฀2&-%!฀THE฀PROJECT฀
TEAM฀DOES฀ NOT฀ ADDRESS฀ EVERY฀ RISK฀ IN฀ THE฀ EARLY฀ STAGES�฀ THANKS฀ TO฀
THE฀ DETECTION฀ VALUES฀ BEING฀ INCLUDED฀ IN฀ THE฀20.�฀4HIS฀ PROVIDES฀
AN฀ADDITIONAL฀MEASURE฀TO฀PREPARE฀THE฀TIMING฀OF฀THE฀RISK฀RESPONSE�฀



0RIOR฀ TO฀ IMPLEMENTING฀ THE฀ 2&-%!�฀ THE฀ RISK฀ MANAGEMENT฀
PROCESS฀WAS฀BASED฀ON฀USING฀ A฀ BRAINSTORMED฀ LIST฀ OF฀ RISKS฀WITHIN฀
EACH฀PROJECT฀PHASE�฀%ACH฀ RISK฀WAS฀ASSESSED฀ FOR฀ ITS฀ IMPACT฀ AND฀A฀
RESPONSE฀PLAN฀WAS฀GENERATED฀TO฀AVOID฀THE฀RISK฀OR฀TAKE฀ADVANTAGE฀
OF฀ AN฀ IDENTIl฀ED฀ OPPORTUNITY�฀ 4HE฀ PROCESS฀ WAS฀ NOT฀ EFFECTIVE฀ FOR฀
RISK฀RESPONSE฀PLANNING฀AS฀THERE฀WAS฀NO฀SCORING฀METHOD฀FOR฀RISK฀
PRIORITIZATION�฀4HIS฀MADE฀IT฀VERY฀DIFl฀CULT฀TO฀FOCUS฀ON฀HIGH
LEVEL฀
RISKS�฀"ASED฀ON฀USING฀ THE฀SOLE฀ IMPACT฀ATTRIBUTE�฀EACH฀ FUNCTIONAL฀
GROUP฀ LOBBIED฀ THAT฀ THE฀ RISKS฀ IN฀ THEIR฀ AREA฀WERE฀ EITHER฀ THE฀MOST฀
IMPORTANT฀OR฀NOT฀AN฀ISSUE�฀4HE฀PROCESS฀WAS฀TIME฀CONSUMING฀AND฀
FRUSTRATING฀FOR฀TEAM฀MEMBERS�฀

4HE฀ 2&-%!฀ TECHNIQUE฀ WAS฀ INTRODUCED฀ AS฀ A฀ WAY฀ TO฀
SYSTEMATICALLY฀CAPTURE฀RISK฀EVENTS�฀SCORE฀THEM�฀AND฀THEN฀RESPOND฀
TO฀ THOSE฀ THAT฀POSED฀ THE฀MOST฀ THREAT฀ TO฀ THE฀PROJECT�฀%XHIBIT฀ �฀ IS฀
A฀SMALL฀PART฀OF฀THE฀2&-%!฀FOR฀TWO฀RISK฀EVENTS฀WITHIN฀THIS฀CASE�฀
7HILE฀SHOWN฀IN฀TWO฀SECTIONS�฀THE฀COLUMNS฀ACTUALLY฀EXTEND฀ACROSS฀
A฀SINGLE฀SHEET�฀4HE฀ACTUAL฀2&-%!฀FOR฀THIS฀PROJECT฀INCLUDED฀A฀TOTAL฀
OF฀��฀IDENTIl฀ED฀RISKS�

/NCE฀ THE฀ RISKS฀ WERE฀ IDENTIl฀ED�฀ THE฀ TEAM฀ ADDED฀ KNOWN฀
SYMPTOMS฀ FOR฀ THE฀ RISK฀ AND฀ ASSIGNED฀ THE฀ LIKELIHOOD�฀ IMPACT�฀
AND฀ DETECTION฀ VALUES�฀ 0ARETO฀ CHARTS฀ OF฀ THE฀ RISK฀ SCORE฀ AND฀ THE฀
20.฀VALUES฀WERE฀GENERATED฀BY฀RISK฀)$�฀%XHIBITS฀�฀AND฀�฀ARE฀THE฀
0ARETO�S฀USING฀A฀PARTIAL฀LIST฀OF฀RISKS฀FROM฀THE฀MATRIX฀FOR฀ILLUSTRATION฀
PURPOSES�฀3INCE฀EACH฀OF฀THE฀RISKS฀WITHIN฀THE฀ACTUAL฀PROJECT฀ARE฀NOT฀
BEING฀ EXAMINED฀ HERE�฀ THE฀ MAIN฀ THING฀ TO฀ NOTICE฀ ON฀ THESE฀ TWO฀
EXHIBITS฀IS฀THE฀DISTRIBUTION฀OF฀THE฀VALUES฀AND฀THAT฀THE฀RISK฀)$S฀THAT฀
HAVE฀HIGH฀RISK฀SCORES฀DO฀NOT฀NECESSARILY฀HAVE฀HIGH฀20.฀SCORES�฀

4HE฀ l฀RST฀ REVELATION฀ WAS฀ THAT฀ THE฀ INITIAL฀ CRITICAL฀ RISKS฀ ONE฀
WOULD฀ ADDRESS฀ BASED฀ ON฀ THE฀ TWO฀ MEASURES฀ WERE฀ DIFFERENT�฀ 4HE฀
TEAM฀BEGAN฀ TO฀ REALIZE฀ THAT฀BY฀ ADDRESSING฀ RISKS฀ SIMPLY฀BASED฀ON฀
THE฀RISK฀SCORE฀ALONE�฀THEY฀MIGHT฀BE฀ADDRESSING฀RISKS฀THAT฀COULD฀BE฀
EASILY฀DETECTED฀AND฀DEALT฀WITH฀MUCH฀LATER฀OR฀IN฀A฀DIFFERENT฀MANNER�฀
HOWEVER�฀THEY฀MIGHT฀NOT฀HAVE฀BEEN฀ADDRESSING฀RISKS฀THAT฀COULD฀BE฀
COMPLETE฀SURPRISES�฀GIVEN฀THE฀LOWER฀PRIORITY฀BASED฀ON฀A฀RISK฀SCORE฀
ALONE�฀5SING฀ ITS฀ ASSESSMENT฀OF฀ THE฀0ARETO฀ CHARTS�฀ THE฀ TEAM฀ THEN฀
CHOSE฀THE฀CRITICAL฀VALUES฀FOR฀BOTH฀THE฀RISK฀SCORE฀AND฀THE฀20.�฀&OR฀

%XHIBIT฀��฀฀3AMPLE฀2&-%!฀&ORM฀WITH฀%XAMPLE
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THE฀DATA฀IN฀THIS฀CASE�฀THE฀RISK฀SCORE฀CRITICAL฀VALUE฀WAS฀CHOSEN฀AS฀��฀
AND฀THE฀20.฀CRITICAL฀VALUE฀WAS฀����฀

&OLLOWING฀ ASSIGNMENT฀ OF฀ THE฀ CRITICAL฀ VALUES�฀ THE฀ SCATTER฀
PLOT฀ OF฀ THE฀20.S฀ VERSUS฀ RISK฀ SCORES฀WAS฀ REVIEWED฀ AFTER฀ ADDING฀
LINES฀ TO฀ SHOW฀THE฀CRITICAL฀VALUES�฀4HE฀ SCATTER฀PLOT฀ IN฀%XHIBIT฀��฀
SHOWS฀THAT฀THERE฀WERE฀FOUR฀CRITICAL฀RISKS฀THAT฀REQUIRED฀EARLY฀RISK฀
RESPONSE฀PLANNING฀ �SHOWN฀ IN฀ THE฀UPPER฀ RIGHT฀QUADRANT฀WITHIN฀
THE฀CIRCLE	�฀

4HE฀ TEAM฀ WAS฀ THEN฀ CHARGED฀ WITH฀ ADDRESSING฀ THE฀ CRITICAL฀
RISKS�฀ THEN฀ RE
EVALUATING฀ THE฀ RISK฀ SCORE฀ AND฀ 20.฀ BASED฀ ON฀ THE฀
DEVELOPMENT฀OF฀A฀CONTINGENCY฀PLAN�฀)F฀THE฀TEAM฀HAD฀IMMEDIATELY฀
ADDRESSED฀ALL฀THE฀RISKS฀THAT฀WERE฀ABOVE฀THE฀CRITICAL฀RISK฀SCORE฀OF฀��฀
�IN฀THIS฀SIMPLIl฀ED฀EXAMPLE	฀THERE฀WOULD฀BE฀EIGHT฀RISKS฀REQUIRING฀
CONTINGENCY฀ PLANS�฀ 4HIS฀ IS฀ DOUBLE฀ THE฀ RISK฀ IDENTIl฀ED฀ BY฀ THE฀
2&-%!฀METHOD�฀

&OR฀ THE฀ EVALUATION฀OF฀ THE฀ FULL฀ PROJECT฀2&-%!�฀OF฀ THE฀ TOTAL฀
��฀ RISKS฀ IDENTIl฀ED�฀ THERE฀ WERE฀ ��฀ ABOVE฀ THE฀ RISK฀ SCORE฀ CRITICAL฀
VALUE�฀ #REATING฀ ADEQUATE฀ RISK฀ PLANS฀ FOR฀ ��฀ RISKS฀ IS฀ A฀ CHALLENGE�฀
PLANNING฀ FOR฀ ALL฀ ��฀ RISKS฀ IS฀ NEARLY฀ IMPOSSIBLE�฀ GIVEN฀ THE฀ TYPICAL฀
PROJECT฀ENVIRONMENT�฀

)N฀ THIS฀ ILLUSTRATION�฀ BOTH฀ RISKS฀ @'�฀ AND฀ @+�฀ OF฀ %XHIBIT฀ �฀
REQUIRED฀ THAT฀ A฀ RESPONSE฀ PLAN฀ BE฀ GENERATED฀ AND฀ REVISED฀ 20.฀
VALUES฀ CALCULATED�฀ !S฀ AN฀ EXAMPLE�฀ THE฀ CONTINGENCY฀ PLAN฀ FOR฀
RISK฀@'�฀WAS฀ TO฀BUILD฀GENERIC฀ TEST฀HARDWARE฀ THAT฀ COULD฀BE฀MORE฀
EASILY฀MODIl฀ED฀THAN฀CUSTOM฀HARDWARE�฀4HIS฀REDUCED฀THE฀IMPACT฀
TO฀ LESS฀ THAN฀ A฀ WEEK฀ OF฀ RE
WORK�฀ )N฀ TERMS฀ OF฀ THE฀ VALUE฀ OF฀ THE฀
DETECTION฀ NUMBER฀ FOR฀ THIS฀ RISK�฀ ORIGINALLY฀ IT฀ WAS฀ AT฀ SEVEN�฀ BUT฀
THE฀ TEAM฀ CAME฀ UP฀ WITH฀ A฀ NOVEL฀ WAY฀ OF฀ USING฀ GENERIC฀ BOARDS฀
TO฀BE฀ABLE฀ TO฀PROVE฀OUT฀ THE฀HARDWARE฀EARLIER฀AND฀ THE฀DETECTION฀
VALUE฀WAS฀REDUCED฀TO฀THREE�฀4HE฀ADDED฀COST฀OF฀l฀RST฀USING฀GENERIC฀
HARDWARE฀ WAS฀ LESS฀ THAN฀ ACCEPTING฀ THE฀ IMPACT฀ OF฀ THE฀ ORIGINAL฀
RISK�฀ WHICH฀ COULD฀ HAVE฀ COST฀ EVEN฀ MORE฀ HAD฀ TIME฀ TO฀ MARKET฀
BEEN฀ CONSIDERED�฀ 4HE฀ OTHER฀ ATTRIBUTE฀ VALUES฀ MIGHT฀ ALSO฀ BE฀
REVISED�฀CONTRIBUTING฀TO฀A฀ FURTHER฀REDUCTION฀ IN฀THE฀20.�฀4HESE฀
TYPES฀OF฀RESULTS฀WERE฀SIMILAR฀FOR฀MANY฀OF฀THE฀OTHER฀RISKS฀WITHIN฀
THE฀2&-%!�

#ASE฀ ,ESSONS฀ AND฀ %XTENSIONS�฀ !SSESSING฀ THE฀ IMPACT฀ OF฀
MITIGATING฀RISKS฀ IS฀NOT฀EASY฀ TO฀DO฀SINCE฀ THERE฀ IS฀NO฀EASY฀WAY฀OF฀
EXACTLY฀TELLING฀THE฀IMPACT฀OF฀THE฀RISK฀HAD฀THE฀TEAM฀NOT฀ADDRESSED฀
IT฀WITH฀A฀CONTINGENCY฀PLAN�฀)N฀THIS฀SPECIl฀C฀CASE�฀OUT฀OF฀THE฀TOTAL฀
��฀RISKS฀IDENTIl฀ED�฀THE฀TEAM฀ADRESSED฀�฀CRITICAL฀RISKS฀DURING฀THE฀
EARLY฀ PLANNING฀ PHASE�฀ )T฀ WAS฀ APPARENT฀ FROM฀ THE฀ SIGHS฀ OF฀ RELIEF฀

%XHIBIT฀���฀฀20.฀VS�฀2ISK฀3CORE
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2ISK฀3CORE
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THAT฀ THE฀ TEAM฀ WAS฀ GRATEFUL฀ FOR฀ THE฀ REDUCED฀ NUMBER฀ OF฀ RISKS฀
REQUIRING฀CONTINGENCY฀PLANS฀OVER฀THE฀PREVIOUS฀ALL
RISK฀METHOD�฀
4HE฀ TIME฀ SPENT฀ IN฀ THE฀ RISK฀ PLANNING฀ MEETINGS฀ WAS฀ REDUCED฀
BY฀ OVER฀ ����฀ %VEN฀ MORE฀ SIGNIl฀CANT฀ WAS฀ THE฀ RESULT฀ THAT฀ THE฀
RISK฀ CONTINGENCY฀ PLANS฀ WERE฀ SIGNIl฀CANTLY฀ IMPROVED฀ BASED฀ ON฀
PAST฀EXPERIENCE�฀

/NE฀ OF฀ THE฀ MAJOR฀ BENEl฀TS฀ OF฀ ADDING฀ THE฀ DETECTION฀ VALUE฀
CAME฀ ABOUT฀ IN฀ DETERMINING฀ NEW฀ DETECTION฀ METHODS฀ THAT฀ WERE฀
COUPLED฀TO฀RISK฀CONTINGENCY฀PLANS�฀/NCE฀THE฀TEAM฀MEMBERS฀WERE฀
ABLE฀TO฀SEE฀THAT฀INCREASED฀DETECTION฀WAS฀REQUIRED฀TO฀MITIGATE฀THE฀
RISK�฀ THEY฀WERE฀WILLING฀ TO฀DEVISE฀METHODS฀AND฀MONITOR฀ THE฀ RISK฀
EVENTS�฀!S฀IN฀THE฀EXAMPLE�฀FOR฀RISK฀@+�฀IN฀%XHIBIT฀��฀THE฀PROTOTYPE฀
MATERIAL฀WAS฀ SCRAPPED฀ TWICE�฀BUT฀ GIVEN฀NEW฀DETECTION฀METHODS฀
AND฀USING฀ CONTINGENCY฀ PLANNING�฀ THE฀ TIME฀ LOST฀WAS฀MINIMIZED�฀
4HE฀ TEAM฀HAD฀STARTED฀BACK
UP฀MATERIAL฀AND฀ THE฀MANUFACTURING฀
REPRESENTATIVE฀MOVED฀THE฀BACKUP฀MATERIAL฀THROUGH฀THE฀LINE฀A฀FEW฀
STEPS฀BACK฀FROM฀THE฀INITIAL฀ LOT�฀!S฀CRITICAL฀STEPS฀WERE฀COMPLETED�฀
MORE฀MATERIAL฀WAS฀RELEASED�฀4HIS฀MAY฀NOT฀SEEM฀LIKE฀A฀NOVEL฀IDEA�฀
BUT฀IN฀THE฀PAST�฀MONITORING฀AND฀MANAGING฀SUCH฀ACTIVITY฀WAS฀NOT฀
SEEN฀AS฀VALUABLE�฀/CE฀THE฀NEED฀FOR฀EARLY฀DETECTION฀WAS฀APPARENT�฀
HOWEVER�฀THE฀BUY
IN฀TO฀PERFORM฀THE฀ADDED฀MONITORING฀AND฀ADDED฀
COST฀WAS฀EASY฀TO฀OBTAIN�

4HE฀TEAM฀WAS฀ENERGIZED฀THROUGHOUT฀THE฀2&-%!฀PROCESS฀AND฀
THE฀VALUE฀OF฀ THE฀RISK฀MANAGEMENT฀PLANS฀WERE฀GREATLY฀ IMPROVED�฀
4HE฀ LEAD฀ DESIGN฀ ENGINEER฀ EVEN฀ COMMENTED฀ FOLLOWING฀ THE฀ RISK฀
MANAGEMENT฀ MEETING฀ THAT฀ IT฀ WAS฀ hFUNv฀ AND฀ hWE฀ SHOULD฀ HAVE฀
MORE฀MEETINGS฀LIKE฀THAT�v฀4HE฀TEAM฀AS฀A฀WHOLE฀HAD฀VERY฀POSITIVE฀
COMMENTS฀ABOUT฀THE฀PROCESS�

4HE฀2&-%!฀MATRIX฀WAS฀USED฀AND฀UPDATED฀THROUGHOUT฀THE฀
PROJECT�฀APPROVED฀AT฀PHASE฀REVIEWS�฀AND฀DURING฀THE฀PROJECT฀POST฀
MORTEM�฀!T฀ THE฀ CLOSE฀ OF฀ THE฀ PROJECT�฀ THE฀ 2&-%!฀ WAS฀ ARCHIVED฀
WITH฀THE฀PROJECT฀DOCUMENTS�฀)T฀WAS฀ALSO฀ADDED฀TO฀THE฀RISK฀DATABASE฀
TO฀ IDENTIFY฀POSSIBLE฀ RISKS฀DURING฀ FUTURE฀PROJECT฀PLANNING฀AND฀ TO฀
REVIEW฀THE฀RESULTS฀AND฀LEARNINGS฀OF฀PAST฀CONTINGENCY฀PLANS�฀

4HE฀2&-%!฀HAS฀SINCE฀BEEN฀USED฀ON฀A฀NUMBER฀OF฀SUBSEQUENT฀
PROJECTS฀ THAT฀ HAVE฀ BEEN฀ SHORT฀ IN฀ DURATION฀ AND฀ PROJECTS฀ LASTING฀
WELL฀OVER฀ A฀ YEAR�฀ )T฀HAS฀BEEN฀APPLIED฀ TO฀ FACILITY฀ CLOSINGS�฀ FACILITY฀
EXPANSIONS�฀ BUSINESS฀ PROCESS฀ DEVELOPMENT�฀ PROCESS฀ TRANSFERS�฀
AS฀ WELL฀ AS฀ MULTIPLE฀ NEW฀ PRODUCT฀ DEVELOPMENT฀ PROJECTS�฀ 4HE฀
DEVELOPMENT฀TEAMS฀HAVE฀BECOME฀ACCUSTOMED฀TO฀THE฀NEW฀METHOD฀
AND฀ RELATE฀ TO฀ QUANTIFYING฀ RISKS฀ BETTER฀ THAN฀ THE฀ PREVIOUS฀ RISK฀
ASSESSMENTS�฀4HE฀RISK฀MANAGEMENT฀PROCESS฀ TRAINING฀ IS฀PART฀OF฀A฀
COMPREHENSIVE฀PROJECT฀MANAGER฀DEVELOPMENT฀PROGRAM฀IN฀PLACE฀
IN฀THE฀ORGANIZATION฀�#ARBONE฀AND฀'HOLSTON�฀����	�฀

#ONCLUSIONS
4HE฀2&-%!฀IS฀AN฀ADVANCED฀RISK฀TOOL฀THAT฀IS฀SIMPLE฀AND฀INTUITIVE�฀
)T฀ IS฀ BASED฀ ON฀ THE฀ WELL
KNOWN฀ &-%!฀ TECHNIQUE�฀ MODIl฀ED฀ FOR฀
PROJECT฀ RISK฀MANAGEMENT�฀7ITH฀SOME฀MINOR฀MODIl฀CATIONS฀ TO฀A฀
STANDARD฀&-%!฀FORMAT�฀THE฀2&-%!฀METHOD฀PROVIDES฀INCREASED฀
VALUE฀TO฀THE฀RISK฀MANAGEMENT฀PROCESS�฀4HE฀2&-%!฀EXPANDS฀THE฀
CONCEPT฀ OF฀ A฀ SIMPLE฀ RISK฀ SCORE�฀ BASED฀ SOLELY฀ ON฀ LIKELIHOOD฀ AND฀
IMPACT�฀BY฀ADDING฀THE฀DETECTION฀ATTRIBUTE฀TO฀A฀RISK฀EVENT�฀"Y฀ADDING฀
THE฀ DETECTION฀ VALUE�฀ IMPROVED฀ RISK฀ PRIORITIZATION฀ IS฀ POSSIBLE�฀
4HE฀2&-%!฀IS฀BASED฀ON฀EVALUATING฀BOTH฀THE฀RISK฀SCORE฀AND฀THE฀
20.฀VALUE฀ TO฀l฀ND฀THE฀CRITICAL฀RISKS฀ THAT฀REQUIRE฀ IMMEDIATE฀RISK฀
RESPONSE฀PLANNING�฀ )F฀PROPERLY฀UTILIZED�฀ THE฀2&-%!฀CAN฀GREATLY฀
REDUCE฀RISKS฀ON฀A฀PROJECT�฀CREATE฀TEAM฀OWNERSHIP฀IN฀RISK฀PLANNING�฀
AND฀ACT฀AS฀A฀RESOURCE฀FOR฀FUTURE฀PROJECTS฀ IN฀TERMS฀OF฀KNOWLEDGE฀
MANAGEMENT฀AND฀LESSONS฀LEARNED�



4HE฀ RISK฀ MANAGEMENT฀ PROCESS฀ IN฀ AN฀ ORGANIZATION฀ MUST฀
BECOME฀PART฀OF฀THE฀CULTURE�฀6ALUE฀MUST฀BE฀PLACED฀ON฀IDENTIFYING฀
THE฀SHORTCOMINGS฀OF฀AN฀IDEA฀OR฀PLAN�฀4HIS฀SIMPLE฀2&-%!฀METHOD฀
OF฀CLASSIFYING฀AND฀PRIORITIZING฀RISKS฀HELPS฀THE฀ORGANIZATION฀MATURE฀
ITS฀ RISK฀ MANAGEMENT฀ PROCESS�฀ 0EOPLE฀ ARE฀ MORE฀ ENGAGED฀ IN฀ THE฀
PROCESS฀OF฀IDENTIFYING�฀ANALYZING�฀AND฀MITIGATING฀RISKS�฀

/RGANIZATIONS฀ SHOULD฀ APPLY฀ RISK฀ MANAGEMENT฀ PROCESSES฀
AND฀ TOOLS฀ AS฀ THEY฀ APPLY฀ TO฀ THEIR฀ SPECIl฀C฀ PROJECTS�฀ 4HE฀ 2&-%!฀
METHOD฀DESCRIBED฀HERE฀IS฀PROVIDED฀AS฀AN฀EXAMPLE�฀BUT฀USERS฀MUST฀
BE฀AWARE฀OF฀USING฀SUCH฀A฀TOOL฀ IN฀THEIR฀APPLICATIONS�฀BECAUSE฀THE฀
IDENTIl฀CATION฀OF฀A฀RISK฀AND฀ITS฀IMPACT฀CAN฀HAVE฀DIRE฀EFFECTS฀ON฀THE฀
END฀PRODUCT�฀4HE฀RISK฀MANAGEMENT฀KNOWLEDGE฀AREA฀IS฀CRUCIAL฀TO฀
THE฀PROJECT฀MANAGEMENT฀PROCESS�฀AND฀ORGANIZATIONS฀MUST฀MAKE฀A฀
CONCERTED฀EFFORT฀TO฀ENSURE฀THE฀TOOLS฀THEY฀ARE฀USING฀ARE฀PROVIDING฀
THEM฀WITH฀THE฀REQUIRED฀LEVEL฀OF฀INSIGHT฀AND฀VALUE�

4HE฀ENGINEERING฀MANAGER฀CAN฀USE฀THIS฀METHOD฀AND฀FORMAT฀
AS฀ A฀ SIMPLE฀ AND฀ CONCISE฀ WAY฀ TO฀ CAPTURE฀ PROJECT฀ AND฀ PROGRAM฀
RISKS�฀4HE฀ABILITY฀TO฀REUSE฀THE฀DATA฀AND฀ANYTHING฀LEARNED฀FROM฀THE฀
2&-%!฀ENHANCES฀ORGANIZATIONAL฀LEARNING�฀4HE฀PROJECT฀MANAGER฀
AND฀ ENGINEERING฀MANAGER฀ CAN฀USE฀ THIS฀ INFORMATION฀ TO฀ IMPROVE฀
PROJECT฀SUCCESS฀BY฀FOCUSING฀ON฀KEY฀RISKS฀BY฀USING฀THE฀SIMPLE฀RISK฀
MANAGEMENT฀2&-%!฀PROCESS�
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