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APPENDIX 2
Paired Comparison Matrix for Risk Assessment through ANP Technique

Table1: Par wise comparison matrix with respect to construction

Construction ContractuiCustomer Design  Financial Force Maj Labour  Legal Operation
Contractual 1 2 0.8 1 4 1333333 2 1
Customer 0.5 1 0.4 0.5 2 0.666667 1 0.5
Design 1.25 25 1 1.25 5 1.666667 25 1.25
Financial 1 2 0.8 1 4 1333333 2 1
Force Majeure 0.25 0.5 0.2 0.25 1 0.333333 0.5 0.25
Labour 0.75 1.499999 0.6 0.75 3.000003 1 1.499999 0.75
Legal 0.5 1 0.4 0.5 2 0.666667 1 0.5
Operation 1 2 0.8 1 4 1333333 2 1

Table 2 : Paired comparison with respect to Contractual

Contractual ConstructiCustomer Design  Financial Force Maj Labour  Legal Operation
Construction 1 1.5 0.6 0.75 1 0.75 1 0.75
Customer 0.666667 1 0.4 0.5 0.666667 0.5 0.666667 0.5
Design 1.666667 25 1 1.25 1.666667 1.25 1.666667 1.25
Financial 1.333333 2 0.8 1 1.333333 1 1.333333 1
Force Majeure 1 1.499999 0.6 0.75 1 0.75 1 0.75
Labour 1.333333 2 0.8 1 1.333333 1 1.333333 1
Legal 1 1.499999 0.6 0.75 1 0.75 1 0.75
Operation 1.333333 2 0.8 1 1.333333 1 1.333333 1

Table 3 : Paired comparison with respect to Customer

Customer Construction Contractu.Design  Financial Force MajLabour Legal Operation
Construction 1 1.333333 4 4 0.8 4 1.333333 8
Contractual 0.750000188 1 3.000003 3.000003 0.6 3 1 5.999988
Design 0.25 0.333333 1 1 0.2 1 0.333333 2
Financial 0.25 0.333333 1 1 0.2 1 0.333333 2
Force Majeure 1.25 1.666667 5 5 1 5 1.666667 10
Labour 0.25 0.333333 1 1 0.2 1 0.333333 2
Legal 0.750000188 1 3.000003 3.000003 0.6 3.000003 1

Operation 0.125 0.166667 0.5 0.5 0.1 0.5 0.166667 1

Table 4 : Paired comparison with respect to Operation
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Operation Constructi Contractu: Customer Design ~ Financial Force Maj Labour  Legal
Construction 1 2 1333333 0.8 0.8 2 1333333 0
Contractual 0.5 1 0.666667 0.4 0.4 1 0.666667 0
Customer 0.75 1.499999 1 0.6 0.6 15 1 0
Design 125 2.5 1.666667 1 1 2.5 1.666667 0
Financial 125 2.5 1.666667 1 1 2.5 1.666667 0
Force Majeure 0.5 1 0.666667 0.4 0.4 1 0.666667 0
Labour 0.75 1.499999 1 0.6 0.6 1.499999 1 0
Legal 0 0 0 0 0 0 0 1
Table 5 : Paired comparison with respect to Design

Design ConstructiContractu: Customer Financial Force Maj:Labour  Legal ~ Operation
Construction 1 1.25 1.25 2.5 5 1.666667 1.25 2.5
Contractual 0.8 1 1 2 4 1.333333 1 2
Customer 0.8 1 1 2 4 1.333333 1 2
Financial 0.4 0.5 0.5 1 2 0.666667 0.5 1
Force Majeure 0.2 0.25 0.25 0.5 1 0.333333 0.25 0.5
Labour 0.6 0.75 0.75 1.499999 3.000003 1 0.75 1.499999
Legal 0.8 1 1 2 4 1333333 1 2
Operation 0.4 0.5 0.5 1 2 0.666667 0.5 1
Table 6 : Paired comparison with respect to Financial

Financial Constructi Contractu. Customer Design  Force Maj:Labour  Legal Operation
Construction 1 0.25 0.333333 1 0.333333 0.2 0.2 0.4
Contractual 4 1 1.333333 4 1.333333 0.8 0.8 1.6
Customer 3.000003 0.75 1 3.000003 1 0.6 0.6 1.2
Design 1 0.25 0.333333 1 0.333333 0.2 0.2 0.4
Force Majeure  3.000003 0.75 1 3.000003 1 0.6 0.6 1.2
Labour 5 1.25 1.666667 5 1.666667 1 1 2
Legal 5 1.25 1.666667 5 1.666667 1 1 2
Operation 25  0.625 0.833333 2.5 0.833333 0.5 0.5 1

Table 7 : Paired comparison with respect to Force Majeure
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Force Majure  Constructi Contractu: Customer Design  Financial Labour Legal Operation

Construction 1 0.5 2 2 0.4 0.5 1 0.666667
Contractual 2 1 4 4 0.8 1 2 1.333333
Customer 0.5 0.25 1 1 0.2 0.25 0.5 0.333333
Design 0.5 0.25 1 1 0.2 0.25 0.5 0.333333
Financial 2.5 1.25 5 5 1 1.25 2.5 1.666667
Labour 2 1 4 4 0.8 1 2 1.333333
Legal 1 0.5 2 2 0.4 0.5 1 0.666667
Operation 1.499999 0.75 3.000003 3.000003 0.6 0.75 1.499999 1
Table 8 : Paired comparison with respect to Labor

Labour Constructi Contractu. Customer Design  Financial Force Maj Legal Operation
Construction 1 1.666667 5 2 1.666667 5 1.25 1
Contractual 0.6 1 3.000003 1.2 1 3 0.75 0.6
Customer 0.2 0.333333 1 0.4 0.333333 1 0.25 0.2
Design 0.5 0.833333 2.5 1 0.833333 2.5 0.625 0.5
Financial 0.6 1 3.000003 1.2 1 3 0.75 0.6
Force Majeure 0.2 0.333333 1 0.4 0.333333 1 0.25 0.2
Legal 0.8 1.333333 4 1.6 1.333333 4 1 0.8
Operation 1 1.666667 5 2 1.666667 5 1.25 1
Table 9 : Paired comparison with respect to Lega

Legal Constructi Contractu: Customer Design  Financial Force MajiLabour  Operation
Construction 1 0.4 2 0.5 0.4 2 2 0.4
Contractual 2.5 1 5 1.25 1 5 5 1
Customer 0.5 0.2 1 0.25 0.2 1 1 0.2
Design 2 0.8 4 1 0.8 4 4 0.8
Financial 2.5 1 5 1.25 1 5 5 1
Force Majeure 0.5 0.2 1 0.25 0.2 1 1 0.2
Labour 0.5 0.2 1 0.25 0.2 1 1 0.2
Operation 2.5 1 5 1.25 1 5 5 1
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APPENDIX 3

Conditional Probabilitiesfor Critical Success FactorsModeling in Infrastructure
Projects using Bayesian Belief Networ k

1. Root Nodes
EF- Externa Funding

RP- Project Proposd
RT- Project Team
DAM- Data Management

LM - Leadership and Management
OWC - Other Works Commitment

2. Nodeswith Parents
RF - Resources and Facility

BA- Budget Allocation

SP - Schedule Planning

MM - Motivation and Morade

EROS - Clarity on Scope, Objectives, Requirements and Expectations

SR - Schedule Risk
3. Conditional Probabilities of Risk Factors

A. Conditional Probability of risk of Budget Allocation (BUA)

LM Probability P (%)
L 35.38
H 60

257



B. Conditiona Probability of risk of Clarity of Scope, Objectives, Requirements and
Expectations (SCORE)

LM Probability P (%)
L 23.08
H 65.38

C. Conditional Probability of risk of L Motivation and Morale

EROS RP RE Probgl/zi)lity P
L H L 6.26
L H H 24.14
L L L 173
L L H 7.74
H H L 31.63
H H H 68.80
H L L 10.87
H L H 36.77
L H L 26.74
L H H 63.51
L L L 8.78
L L H 31.45
H H L 71.68
H H H 92.35
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Probability P
EROS RP RF (%)
H L L 40.02
H L H 76.08

. Conditional Probability of risk of Insufficient Resources and Facility

EF BA Probability P(%)
L L 21.19
L H 41.56
H L 48.38
H H 71.25

. Conditional Probability of risk of improper Schedule Planning

LM Probability P(%)
L 23.85
H 66.92
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4. Query Variables

A. Conditional Probability of risk of not meeting objectives

RF RT MM SR rRp | 7" %bgzi)“ty
L L L L H 136
L L L L L 0.31
L L L H H 350
L L L H L 0.81
L L H L H 7.23
L L H L L 172
L L H H H 16.98
L L H H L 4.39
L H L L H 6.95
L H L L L 165
L H L H H 16.39
L H L H L 421
L H H L H 29.65
L H H L L 8.63
L H H H H 52.52
L H H H L 19.87
H L L L H 6.21
H L L L L 146
H L L H H 14.80
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Probability

RF RT MM SR RP P (%)
H L L H L 3.75
H L H L H 27.20
H L H L L 7.73
H L H H H 49.51
H L H H L 18.02
H H L L H 26.36
H H L L L 7.43
H H L H H 48.45
H H L H L 17.40
H H H L H 66.89
H H H L L 31.17
H H H H H 84.13
H H H H L 54.32
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B. Conditional Probability of Schedule risk

owc | s |RT| MM | RF |DAM | rRP |7 %bgzi)“ty
H L L L L H H 50.86
H L L L L H L 19.25
H L L L L L H 26.09
H L L L L L L 7.52
H L L L H H H 72.84
H L L L H H L 38.18
H L L L H L H 47.77
H L L L H L L 17.40
H L L H L H H 82.61
H L L H L H L 52.24
H L L H L L H 61.84
H L L H L L L 27.17
H L L H H H H 92.49
H L L H H H L 73.9
H L L H H L H 80.76
H L L H H L L 49.16
H L H L L H H 81.97
H L H L L H L 51.14
H L H L L L H 60.79
H : H L L L L 26.31
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Probability

owcC SP RT MM RF | DAM RP P (%)
H L H L H H H 92.17
H L H L H H L 73.06
H L H L H L H 80.07
H L H L H L L 48.05
H L H H L H H 95.43
H L H H L H L 82.77
H L H H L L H 87.68
H L H H L L L 62.10
H L H H H H H 98.18
H L H H H H L 92.56
H L H H H L H 94.86
H L H H H L L 80.94
H H L L L H H 87.31
H H L L L H L 61.31
H H L L L L H 70.12
H H L L L L L 35.08
H H L L H H H 94.69
H H L L H H L 80.41
H H L L H L H 85.88
H H L L H L L 58.34
H H L H L H H 96.93
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Probability

owcC SP RT MM RF | DAM RP P (%)
H H L H L H L 87.91
H H L H L L H 91.51
H H L H L L L 71.27
H H L H H H H 98.79
H H L H H H L 94.96
H H L H H L H 96.54
H H L H H L L 86.54
H H H L L H H 96.80
H H H L L H L 87.43
H H H L L L H 91.16
H H H L L L L 70.36
H H H L H H H 98.74
H H H L H H L 94.75
H H H L H L H 96.39
H H H L H L L 86.01
H H H H L H H 99.28
H H H H L H L 96.96
H H H H L L H 97.93
H H H H L L L 91.59
H H H H H H H 99.72
H H H H H H L 98.81
H H H H H L H 99.19
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Probability

owcC SP RT MM RF | DAM RP P (%)
H H H H H L L 96.58
L L L L L H H 19.86
L L L L L H L 5.40
L L L L L L H 7.79
L L L L L L L 191
L L L L H H H 39.10
L L L L H H L 12.88
L L L L H L H 17.96
L L L L H L L 4.80
L L L H L H H 53.21
L L L H L H L 20.75
L L L H L L H 27.95
L L L H L L L 8.20
L L L H H H H 74.66
L L L H H H L 40.42
L L L H H L H 50.12
L L L H H L L 18.79
L L H L L H H 52.11
L L H L L H L 20.03
L L H L L L H 27.07
L L H L L L L 7.87
L L H L H H H 73.82
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owc | s |RT| MM | RF |DAM | RP |7 %bgzi)“ty
L L H L H H L 39.36
L L H L H L H 49.02
L L H L H L L 18.13
L L H H L H H 83.32
L L H H L H L 53.49
L L H H L L H 63.01
L L H H L L L 28.17
L L H H H H H 92.83
L L H H H H L 74.87
L L H H H L H 81.53
L L H H H L L 50.41
L H L L L H H 62.22
L H L L L H L 27.50
L H L L L L H 35.97
L H L L L L L 11.45
L H L L H H H 81.02
L H L L H H L 49.56
L H L L H L H 59.28
L H L L H L L 25.10
L H L H L H H 88.32
L H L H L H L 63.51
L H L H L L H 72.05
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Probability

owcC SP RT MM RF | DAM RP P (%)
L H L H L L L 37.25
L H L H H H H 95.14
L H L H H H L 81.85
L H L H H L H 86.98
L H L H H L L 60.61
L H H L L H H 87.85
L H H L L H L 62.48
L H H L L L H 71.16
L H H L L L L 36.23
L H H L H H H 94.93
L H H L H H L 81.19
L H H L H L H 86.47
L H H L H L L 59.55
L H H H L H H 97.08
L H H H L H L 88.43
L H H H L L H 91.89
L H H H L L L 72.28
L H H H H H H 98.85
L H H H H H L 95.19
L H H H H L H 96.70
L H H H H L L 87.11
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APPENDIX 4

Demography of Interviewee
Name of Organization: Date:

Time:
Type of Project:
Size of Project:
1. Interviewee Details:
Designation:
Role/Responsibility of Interviewee:
a. What was your role on the Project?
b. How long were you involved in megaproject construction?
2. Project Goal/Scope:
a. What were the main goals and objectives?
b. How did the project scope change over time?
3. Generic Risk Events:
a. What were the generic risk events inherit in the project?
b. How did the generic risk events affect the project schedule overtime?
c. How did the generic risk events affect the project cost?
7. Funding:
a. Was the project funding source a dedicated fund source?
b. How were additional funds obtained as project costs increased?

c. Was the funding source stable over time?
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