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Introduction

m Riskisthe chance that something will happen
changing the expected outcome of the project.
- consequence that are undesirable
- loss, damage, injuries, failures
- loss of opportunity (for achieving the project
goals and objectives)



Introduction

m Risk types having an effect on the projects
- safety risks
- professional liabilities
- environmental risks
- contractrisks
- buildersrisks
- economic risks
- security risks

(1™ Financial and cost change
- manage at best

time

cost

scope definition




Introduction

Risk and benefits opportunities assessment matrix
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Introduction

m Survey and study of project performance

U 40 projects range from

$300 million to $8.2 billion

m Technical capacity exist

m Abundance of processes, plans, tools, and
techniques (more available and use today than ever)

m Striking poor performance



Introduction

Capital construction budget overruns for U.S. mega-projects
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Introduction

Capital construction budget overruns for U.S. mega-projects
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Introduction

m Need for new methods and practices
- reducing costs

- Improving performance
*

m Allowing potential risks to go unmanaged or
unaddressed

m |dentifying, understanding, evaluating and
mitigating risks

Ll mplementrisk management

L] integrate risk management



Introduction

Establish Project

Goals and Objectives - - stages of risk
t U management
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Risk Management Plan
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Introduction

Risk management principles
Risk planning and management
Be realistic when making assumptions

» Gather project information and expert judgments
Understand risk elements and their impacts

P Assess and analyze risks impacts

P Develop mitigation and contingency plans

> Synthesize all risks to determine total impact

P Integrate risk management process

» Seek clear, realistic, and reliable project metrics
Implement a continuous risk management process



Introduction

Risk management principles
Risk planning and management
Be realistic when making assumptions

» Gather project information and expert judgments
Understand risk elements and their impacts

P Assess and anal\Gaskisles

> Snth.L_eize all ris L1 $150billion is total expected cost
P Integrate risk mamae

» Seek clear, realistic, and reliable project metrics
Implement a continuous risk management process



Risk Planning

m Recognize the need for applying risk management
processes upfront; during the planning and
pre-construction phase of the project development




Risk Planning

m Initiate the risk management process at the very
peginning of the project
m Keep astrategic perspectives

Focus on the high-risk iIssues and their
Impacts

2 Consistently assess the adequacy of the
mitigations and contingencies




Risk Planning

Overall strategy of the risk management program

Strategic Risk Process

Successful Project

<Maximize Opportunities
<Minimize Risk Impacts

Employing risk management processes to help attain success and meet expectations.



Risk Planning

m Capital Construction Risk Management Plan

- summarize key definitions and risk
terminology (common language)

- construct the framework for how the risk
management process will work

- establish program and process policies
(organizational structure)

- document risk identification and mitigation
methods through risk allocation

- clearly identify each stage of the process
(uniform and continuous process)

L] builds confidence



Risk Planning

A continuous process for risk strategy and management

Establish Project Strategy and Objectives

Identify and Assess
Risks
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Manage Project/
Mitigate Risk

An iterative and continuous process for managing risk as it changes and shifts.




Be Realistic When Making Project

Assessments and Assumptions

m Don't allow the project assumptions to be interpreted
In too idealistic manner; influencing false thinking
that everything is going well




Be Realistic In Project Assumptions
m Everything going according to plan (EGAP)

m EGAP characteristically means

- no major problems to draw management
attention

- N0 major project technical issues; i.e.,
geological, environmental, contracts, etc.

- all political,economic, and administrative
commitments and promises are kept

(1 - hoapparentchange in achieving the expected

S —
results

_ ..
u EGAP — a fatal flaw




Be Realistic In Project Assumptions

m Major causes of known risks
- design and specification changes
- geological, natural elements, problems, etc.
- resource shortages i.e.,, manpower, material, etc.
LI - existing conditions
m Major causes of unidentified risks

- lack of realism in cost forecast
- underestimating the impact of risks
- underestimating the corrections and actions




Gather Risk Information and Expert
Judgments

m Gather as much information about the project as
feasible. Use experts to help define questionable
Issues. Remove biased views from assessments

E - - -
and analysis




Gather Risk Information and Expert Judgment

m Work sessions to discuss methods of a risk analysis

process

- discuss methods of a risk analysis process and
gain consensus

m Gather risk information
- Interviews

- risk review meetings
- Workshops
m - Cll Advanced Planning Risk Analysis

L] collecting group judgment

(1 BOGSAT



Understand Risks Elements and Thelir
Impacts

m ldentify and clarify specific risks and their potential
Impacts early in the project planning and development




Understanding Risks Impacts

STRATEGIC TECHNICAL COST/SCHEDULE
Means to Execute Project Execution Manage Cost/Schedule
- Organization - Design - Earned Values
- Resources - Engineering - Contingency
- Viability - Construction - Schedule Assessment

- Preconditions - Construction
Management

Risk Assessment

Risk Response and Mitigation




Understanding Risks Impacts

Risk register with risk evaluation criteriaand remarks

Project Risk M anagement Register

Risk Register
Customner:  TRANSPORTATION and TRANSIT AGENCY Project StartiComplete Date: i Proposal § Project Managzer: EL. "Rick" Bye
Project Name: MEGA PROJECT USA Feviewr Date: 13-Sep-05 Fisk Representative:
Sales Prospact Humber: 2005 - PACH Revision Date: 13-Sap-05 Lpproved by:
Location:  Metropols, US4 Fevision Fumber: 1
: ol b Need | Action Plan
Risk and Effecis Reforence Went ek il o o R
Rizk Exposure POz UTE i
1 Changes m desizn i Client Indecision/ 0 Major  Almost Certain 5 - Very Mo Establish configuration contrd
particularly for the Architectural Interference Risk High prOCEss
Center - mtermption to project
chedule and creating cost overnms
o abilit constramts dus to i Construotion/ 0 Mayjor  Likely 4. Hizh Na Wahie engmeerivg, constietability
the unique desizn coTTEZSE) Construrtability Fisk reviews leading to plarmed
Intermiption to project schedale and consistency and controlling
planming of sequence and phasing by configaration management
3 Changes m the scope of the Client Indecision/ 0 Maor  Likely 4 - Hizh Mo
Interference Risk

Architectoral Center hecanse of the
mtegration with adjacent

project developments - will impact
the plamed constraction phasmg
and sequence of exemution




Understanding Risks Impacts

Risk register with risk evaluation criteriaand remarks

Risk Register
Customer:  TEANIPORETATION and TEANSIT AGENCY Project StartiComplets
Project Hame: MEGA PROJECT US54 Feviewr Date:
Risk Register Sales Prospect Humber: 2005 - PACM Fevision Date:
Onstomey:  TRANSPORTATION and TRANSIT AGENCY Location:  Metropolis, T54A Eevision Humber: L. "Rick" Rye
Project Hame: MEGA PROJECT US4
Sales Prospect Muwber: 2005 - PICM
Location:  Metropalis, 154 Identified
Reference .l?is}t
4 Risk and Effects Reference Changes 1n design al [ Clhient Indecisions rhs
| |Climeies i i AL partioularly for the Architectural Interfarance Faisk s cmtin]
partiolanrly for the Architechmal Center - intermaption to project
e e i schedule and creating cost overmimns
schedule and creating cost overnms s - ;

2 Constmctability constraints dne to a2 |/ oIk O LT L 5 ad f Constmetion! onstmetahility
the unique design configurations - the nnique design configurations - Constractability Fisk laned
pritmupbes o proechthedil s Interraption to project scheduls and :
planming of sequence and phasing - 2

3 Changes m the scope of the pla.tuu.ug of Faquence and Phasulg
Architectural Center becanse of the 3 Changes 1 the scope of the
mtegration with adjacent - - - 1F3
et developrsns - will impact %lrchlte?hual.i:ent?r becanse of the l I be SpeCIfI C
the plarmed construction phasmg mtegration with 'a-dJa-':Eﬂt
and sequence of'execution project developments - wall nmpact

the planed construction phasing u be definitive

and sequence of execution




Understanding Risks Impacts
Risk register with risk evaluation criteriaand remarks

Risk Register
Customer:  TRANSPORTATION and TRANSIT AGENCY Proposal § Praject Manager: E.L. "Eick" Ewaposal / Project Manager: EL. "Rick" Rye

Project Hame: MEGA PROJECT US4 Fisk REPI'EEEII‘ta‘ti‘."E' % Bepresentative:
Sales Prospect Humber: 2005 - PACM :
Location:  Metropobs, T34

proved by
Approved by

Action Plan
Responsihle Remarks
Pariy

Risk
#

Rizk and Fffects Referemw
1 |Changes in design al f ooy | Unmitigated 'E:!d Et“m Pillni
particularly for the Arclutectural | Expusu.re nt Fpons
Center - intermption to project Cont P‘-ﬂ.‘[‘tj"
schednle and ereating cost overrms ‘.Fer_-.r Ha
2| Constructability constramts due to (a2
the unique design configarations - gh
Intermiption to project schedule and
plarrung of sequence and phasing
3| Changes m the seope of the
Architectiral Center becanse of the . ngh Mo

integration with adjacent

Establish confignration contral
prOCess

stablish confimuration control
process

WValie engineering, constractability
reviews leading to planned
consisteney and contralling

by configuration management

Vahie engmineering, constrctability
reviews leading to planned
consistency and controlling
by configuration managzement

project developments - will impact

Ll capture the early thinking

U first thoughts on mitigation




Assess and Analyze Risks Impacts

m Evaluate and analyze all risks elements to the point
of determining the degree of their impacts on the
project goals and objectives




Assess and Analyze Risks Impacts

m Logical way of assessing and measuring potential
Impacts
- evaluation of risk events or opportunities
m Two major approaches to logical risk analysis
- deterministic approach
- probabilistic analysis

[] Ssupported by existing systems

L] statistical analysis and modeling




Assess and Analyze Risks Impacts

COST REPORTING WORK AUTHORIZATION

m Variance Analysis m Total Costs
m Performance Indicators m ForecastExpenditures
m Trends m Currentand Forecasted
m Cost/Pricing Variances Commitments
m Estimate-to-Complete m Work Authorization
m Estimate-at-Completion Commitments
m Expenditures and
Commitments
m Material Stored
m Work-in-Place

v

Collecting Information and Data

‘ U earned value measurement

Analysis and Interpreting the Expected Performance




Assess and Analyze Risks Impacts

Performance Measurement
COSTREPORTING RINDRKAUTHORIZATION

1 Tarience Analysis i Toral Costs
1 Performance Indicators i Forecast Bmentiures
! Trents ! Gurrentant Foracased
! Gost/Pricing Tarlancas Goin nilmients
! Estimabe-to-C om plete | Mok Athorization
i Estimabe-at-Com pletion Commitments
! Epandturas and
Gow mlments
i Material Stor ed
| WorkAn-Place

Risk
Collecting Information and Data AnalySiS
Process

Analyzing and Interpreting the Expect

L] statistical analysis and modeling

Risk Register




Assess and Analyze Risks Impacts

m Use risk evaluation scoring to assign values to risks
- numerical interpretation for analysis

m Risk event status

- probability of occurrence (likelihood of the
event happening

- severity of Impact (cost or time at stake)

risk event status =

risk probability X amount at stake =




Assess and Analyze Risks Impacts

Risk evaluation scoring criteriafor the probability of
occurrence to the likelihood of occurrence

Probability of likelihood
Occurrence
0% - 10% 1 Rare
11% - 25% 2 Unlikely
26% - 75% 3 Possible
76% - 90% 4 Likely

Correlation between qualitative description and the quantitative metric



Assess and Analyze Risks Impacts

Risk evaluation scoring criteria for financial exposure
to severity of Iimpact

Financial Exposure Severity
Up to $10,000 1 Minor
Up to $250,000 2 Moderate
Up to $500,000 3 Serious
Up to $1 million 4 Major

Associating severity measurements to potential financial impacts or variations



Assess and Analyze Risks Impacts

Risk register with risk evaluation scoring and remarks
Project Risk Management Register

Project Start/Complete Date: !
Feviewr Date: 13-5ep-05
i ~ Eewvsion Date: 13-8ep-05
BISKREE . . oo Hober: 1
Customer: TR Proposal § Project Manager: EL. "Bick" Fye
Project Hame: ] ] [ Risk Representative:
Sales Prospect I Identified IlrIiﬁgated Execution g . Li]iE]ﬂ'l.ﬂﬂd Approved by:
Location:  Met Rizk Exposure Cozis StER Clecurre
RJT]: Client Indecisionf ] 0 Major Almost Celain 5 - Very i | Action Plan
: ] : W Responsihle Eemarks
i ! Interference Risk 4 5 i l: *’I;am_ : i
1 & 3 It Establish confignration contral
it Critical R
e r— i 4 - ng]ﬂ.
WValie engineering, constractability
- - - - reviews lading to plamed
LJ relying on judgment (expert) ey e el
by configuration management

LI risk event status




Assess and Analyze Risks Impacts
Top 10 impact risks priorities — the “Watch” list;

1. Compressed design schedule Critical
2.Lack of timely decisions and information flowjCHlican
3.Changes in design criteriaand scope Major
4. Environmental planning and impacts (NEPA) Major
5.Very tight security requirements Major
6.Lack of available resources Serious
/. Logistics problems Serious
8.Unique technology and innovative design  Serious
O.Release for property access Moderate

10. Construction critical path impacts Moderate



Mitigation and Contingency Planning

m Develop mitigation and contingency plans that are

sufficient for the priority or the degree of impact
assoclated with the risk




Develop Mitigation and Contingency Plans

Risk Management Planning

Risk Identification

Qualitative and Quantitative
Risk Analysis

_A—

Avoidance

—I A
Risk Response and Mitigation Actions

]

Mitigation

Risk Monitoring and Control

- monitor and evaluate

- revisions, re-baseline, updates
- reporting and communicating

Acceptance

Cost of Risk Management




Develop Mitigation and Contingency Plans

m Risksresponses and mitigations strategies include
optionssuch as

- control measures

- managementactions

- contractual arrangements

- third party I.e. contractors, insurance, etc.
- resource provisions

- ontingency and reserve funds

U determine effectiveness in actions

L] mitigations actions cost



Develop Mitigation and Contingency Plans

m Contingency is typically an integral part of budget
estimating

- an arbitrary value

-when added to the base estimate, or schedule,
for unknowns

-when used to offset unclear or unknown issues

[] contingencies overestimated of underestimated




Develop Mitigation and Contingency Plans
Risk response strategies and options profile and ledger

Project Risk
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Develop Mitigation and Contingency Plans

m Riskresponse actions have aresource value
- cost (budget or contingency)
- time (budget or float)

m Not cost effective to mitigate all risks
- adequate contingencies and reserves

m Logical vehicle for predicting the extent of variations

- forecasting the best case scenarios and worst case
scenarios

LI worstcase

U most unpopular




Develop Mitigation and Contingency Plans

Probability distribution representing variations of
probable occurrence

a4

043

LI @RISKadd-ins

0o — Ul normaldistribution

U statistical mean

.1

Expected Values

Probabilities



Develop Mitigation and Contingency Plans

......

Risk Register — BSIeUS [ INAGENWAL S
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Develop Mitigation and Contingency Plans

Mitigation model and range estimating with probability

Contractor Costs $7 485
Variance - Cost
Lahor =(Q/FYLR e Case~. Quantity Productivity LaborRate Variance (Q/P)LR
(= Quantities 53,100 Low
P = Productiity hoderate

LR = Labor Rates

High

0.0%

-7.5%

25%

§h7Y

1.213

Materials =0 Case  Quantity  Unit Price Variance $1 500 0% | -$232 | $336
(1 = Cuantities BED | Low 5.0% -10.0% -§232 0.855
U = Unit Prices Moderate|  5.0% 0.0% bl 1 050
High 10.0% 10.0% §a36 1.2100
Equipment =(Q/F'ER Case  Quantity Productivity Equip Rate Variance (O/PYER REIRILI 40% | -$183 | $278
() = Quantities 1,000 -6.0%
P = Productmity |Moderate|  50% |

LI budgetelements

LI eventandscope elements




Develop Mitigation and Contingency Plans

......

Risk Register — BSIeUS [ INAGENWAL S

(SRS T

(Cost/Schedule) T (@RISK) (A
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\ 4
Potential Changes to
Present Estimate = :5“-”: ———
: Cost Probablllty'

Labor costs are expected to vary due to T r Matrix
changes in quantities, productivity or rates e |




Develop Mitigation and Contingency Plans

Risk Register _, Statistical Analysis

(Cost/Schedule)

(@RISK)
(Crystal Ball)

Cost Risks Report

Estimated = e | [
Cost = Cost Probability

Matrix

LI confidence level



Develop Mitigation and Contingency Plans

Risk Register m s=o Simulations
(Cost/Schedule) — " T schedule (PertMaster)

e Documents

Schedule Risks Report

Estimated P Low
Days




Synthesizing the Risks

m Synthesizing all potential project risks and determine
the total cumulative effect
”




Synthesizing the Risks
m Deterministic evaluation has limits

m Develop alogical model for overall project risks
measurement to mitigate and manage
m Probabilistic methods for overall statistical
model analysis and simulation
- determine that the mitigation costs is adequate

- glving expectations that the project will meet
objectives

- help provide confidence in the expected
project cost

LI @RISK analysis

LI PertMaster




Synthesizing the Risks
Cumulative probability distribution curves

Cumuiative Probabilityof Co st

Outcome

1.000

0.800FF
0.800--
0.700 -
0.800- -

0.500-

0.400--
0.300--

0.200

P50

P10

0.100-F

0.000

10°%

Total Project Cost
Values in Millions




Synthesizing the Risks

Project cost contingency analysis probability of occurrence
Capital Construction Project X

100% ¥

P 9 O g $761,766

f $749,464

90%

80% LGP $732,532

gt $726,467
70% L1 $721,131
f— $716,101
60% CgP1 $711,635
g $707,047

w4

50% $702,890
CPT 5clils 622
40% C@FI 694,13

g~ $689,898

Probability of Underrun (%)

30% CgP 1 $685,838
LGP $681,200
20% L1 $675,644
10% o= $661,608 *
B $650,21
0%
$640,000 $660,000 $680,000 $700,000 $720,000 $740,000 $760,000 $780,000

Total Project Cost ($000)



Synthesizing the Risks

Project cost contingency analysis probability of occurrence
Capital Construction Project X

100% ¥

90%

e $749,464

80%

70%

60%

50%

CgP 1 689,898
30% CgP 1 $685,838
CgP 1 681,200

20% LGP 675,644

Probability of Underrun (%)

g 3668917

10% = $661,608

0%
$640,000 $660,000 $680,000 $700,000 $720,000

Total Project Cost ($000)

P $739,549
LgF | $732532

actual project budget: $750 M

g $761,766

0% (90% probability of underrun)

$760,000 $780,000



Synthesizing the Risks

Project cost contingency analysis probability of occurrence
Capital Construction Project Y

P90

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
$380 $390 $400 $410 $420 $430 $440 $450 $460

Total Project Cost ($millions)

Ul actual project budget: $400 M

U adequate project budget: $448 M
(90% probability of underrun)

Probability of Underrun (%)




Synthesizing the Risks

Project cost contingency analysis probability of occurrence
Capital Construction Project Z

Probability of Underrun (%)

100% P_90 $192,545
90%p . $188,555
80%- f ‘$182,§71 o

$180,683
70%-+ $178,665
$176.889
60%-+ .
P50 - -

oo U actual project budget: $187 M
40%+ - = :
S Ul adequate project budget: $189 M

: i
20% 514 ol (90% probability of underrun)
10% $159,665 l

$196,589
0%

$150,000 $155,000 $160,000 $165,000 $170,000 $175,000 $180,000 $185,000 $190,000 $195,000

Total Project Cost ($000)



Synthesizing the Risks

Project schedule contingency analysis probability of occurrence
Capital Construction Project Z

100%
P90

5.03

90%0

80% -

70% =
B P50 U project CPM schedule float: 0 months

50%0

2y U adequate schedule float: 5 months

(90% probability of underrun)

30%0 -

20% -

Probability of Underrun (%)

10%o

1.88

0%o T T - T T T 1
—} 1.00 2.00 3.00 4.00 5.00 6.00

Scheduled Time (Months)



Synthesizing the Risks

Project risk-based mitigation cost contingency

Mitigation Cost Profile with Probabilities

Project Cost Mitigation Cost
w/o Risk and Contingency

Process

Current

Estimate $1,668.36 $365.59

P10 $1,668.36 $178.64

Mean $1,668.36 $373.07

‘ P90 $1,668.36 $570.84

Dollar values represent millions ($000)

21.9%

10.7%

22.4%

34.2%

Expected
Total Project Costs

$2,033.95

$1,847.00

$2,041.43

$2,239.2



Synthesizing the Risks

m Benefits of probabilistic contingency models and
simulations
- provides explicit information for making
Informed decisions
- assist in the overall predictability for
meeting the owners expectations

LI measure adequacy of resource contingencies

U tothe bestof our judgment



Integrate the Risks Management Process

m Integrate the risk management process with
the day-to-day construction project management
applications




Integrate the Risks Management Process

m Major objectives of integrated risk management
approach

- Integrating mitigation planning before the
consequence (feedback)

- enhancing the identification of resources for
project management

- facilitating continuous monitoring, analysis
and communication

LI collaborated

Ll integrated



Integrate the Risks Management Process

Integrated risk management process

Develop and Execute
Risk Management Plan

!

Performance Measurement
COST REPONTING

i i i \Far ang B ANAVsIS ! Total 00m . . .
REL el P e | | e, Risk Identification
and Control it I FRR d Analvsi
Esmmate-At-G omnletion Gommitmeants an na ySIS

1 Exmanmnres ami
ComILmanLE:
1 Muterlal Suored

! WorkAn-Ploee

Risk Response and
Mitigation Strategy

Total dependency upon the normal performance control system



Rely on Clear and Reliable Project
Metrics

m Ensure clear, realistic, and reliable definition of the
project performance measurements and metrics




Reliable Measurements and Metrics

m Common problem

m Predictable world of cause and effects

m Major cause of project variances
- lack of realism in initial planning and definition
- delays underestimated
- contingenciestoo low

- geological and natural elements not clearly
defined

- environmental, safety and existing conditions
unclear

Ll can'tmeasure can't manage




Implement a Continuous Risk
Management Process

m Continuously evaluate the effects of risks through the
progress of the project work and intervening when
necessary to ensure their mitigation and resolution




A Continuous Risk Process

m ldentifying additional risks as the project
progresses

m Continuously gathering risk information and
conducting reviews as the project progresses

- reevaluating risks periodically
- evaluations at the end of each milestone phase

m Continuously assessing the probability of
occurrence and potential impact

L] increase budget confidence

LI increase success confidence




A Continuous Risk Process

Continuing risk analysis with project management

Appoint Project Risk Manager
And Convene Project Risk Team

}

Conduct Preliminary Risk

|dentification And Assessment

Set-up Risk Register and Break
Project Down into Sections

}

Perform Qualitative
Risk Assessments

Perform Quantitative
Risk Assessments

v v

Risk Allocation Evaluate Effectiveness of Mitigation
Strategies and Actions

~—1t 11/

< —

Performance Measurement
COST REPONTING

‘[arlant B AnAVEIS 1 Total Do
ParTorniniwe | nclicaurs 1 FOraGosL EnIanliiures
TIENE 1 Durert Bncl Foretested
CogtMricinig et lances Coimilements
Estimate-An-Eompl 12 1 Wk Rntluerisuting
Esmmatte-at-G omnletion Gommitmants
1 Exmanmnres ami
ComILmanLE:

1 Muterlal Suored
! WorkAn-Ploee

|dentify

New Risk and Record in
Risk Register

‘ _—_

Project Execution and Construction



Risks cannot be eliminated
m Risks can be acknowledged and managedin a
petter method
- measured and expressed a great deal
better




Conclusion

m Thinkinterms of the following
- having arisk management process

- Identify risks elements and determine their
effects

- assign mitigation actions and strategies
- use as another project management tool kit

L1 Kkeepwatch on top risks

[] monitor and track performance results




A Continuous Risk Process

An iterative and continuous measuring and evaluation
process

Identify and Assess
Risks

1

Focus on
High Risk
Issues and
Their Impacts
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Manage Project/

Mitigate Risk



Conclusion

m Benefits of the risk management process
- disciplined framework
- avolded/reduced large losses
- Improved decision making
- Improved allocation of resources
- Increased project confidence

LI best method for owners interest protected

U risks are balanced to adequate mitigation
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