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ABSTRACT

The FIDIC Red Book is an international standard contract condition in which the Employer designs and the Contractor performs the
construction. The Engineer of FIDIC Red Book shall agree or determine any matter or Claim in accordance with Sub-Clause 3.7
neutrally, not as an agent of the Employer. This study aimed to derive Key Risk Sub-Clauses out of 49 Sub-Clauses that the Engineer
of FIDIC Red Book recently revised in 18 years shall agree or determine according to Sub-Clause 3.7 using the Delphi method. A panel
of 35 experts with more than 10 years of experience and expertise in international construction contracts was formed, and through total
three Delphi surveys, errors and biases were prevented in the judgment process to improve reliability. As for the research method, 49
Sub-Clauses that engineers shall agree on or determine according to Sub-Clause 3.7 of the FIDIC Red Book were investigated through
the analysis of contract conditions. In order to evaluate the probability and impact of contractual risk for each 49 Sub-Clause, the Delphi
survey conducted repeatedly a closed-type survey three times on a Likert 10-point scale. The results of the first Delphi survey were
delivered during the second survey, and the results of the second survey were delivered to the third survey, which was re-evaluated in
the direction of increasing the consensus of experts' opinions. The reliability of the Delphi 3rd survey results was verified with the COV
value of the coefficient of variation. The PI Risk Matrix was applied to the average value of risk probability and impact of each of the
49 Sub-Clauses and finally, 9 Key Risk Sub-Clauses that fell within the extreme risk range were derived.
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Table 1. Summary of Sub-Clauses which is Providing Engineer’S
Roles (FIDIC, 2017)

Aajlopar Al AT HFEZR

%} ©Z -FIDIC Red Book 20174 7|Agt 7|Z0=-

Table 2. Summary of Detailed Classification of The Engineer’s
Roles (FIDIC, 2017)

Group Clauses Sub- - |Engineer’s No |Name of Role No of Sub- No |Name of Role No of Sub-
Clauses| Roles Clause Clause
I 1. General Provisions 16 6 1 |acknowledge 1 21 |instruct 26
2. The Employer 6 3 2 |adjust 1 22 |issue 11
- 3. The Engineer 8 5 keep
4. The Contractor 23 14 3 |advise 2 23 |recording and 2
|
5. Subcontracting 2 2 SUPPY
6. Staff and Labour 12 3 4 |PBEE 50 24 |monitor 1
111 determine
7. Plant, Materials and Workmanship 8 5 5 |appoint ) 25 |notice 29
8. Commer.lcement, Delays and 13 1 6 |assess 5 26 |order )
Suspension
B 7 |assign 1 27 |prepare 1
IV |9. Tests on Completion 4
3 8 |certify 1 28  |propose 1
10. Employer’s Taking Over 3
11. Defects after Taking O 1 9 confirm.
- Delects after Taking Over 9 |reverse or 3 29 |provide 1
12. Measurement and Valuation 4 3 vary
V  |13. Variations and Adjustments 7 10 |consent 7 30 |reject 1
14. Contract Price and Payment 15 9 11 |consult 1 31 |request 7
15. Termination by Employer 7 4
Ton oy TPy jp [corector 1 32 |require 16
VI |16. Suspension and Termination by 4 4 modify
Contractor 13 |delegate 2 33 |review 6
VII [17. Care of the Works and Indemnities 6 1 i
, 14 |discuss | 34 [ignand 1
VIII |18. Exceptional Events 6 2 return
IX |19. Insurance 2 0 15 |encourage 1 35 |state 7
< 20. Employer’s and Contractor’s Claim| 2 2 16 endorse or 1 36 |treat 1
21. Disputes and Arbitration 8 0 1ssue
Total 168 97 17 |estimate 1 37 |use 1
18 |examine 1 38 |value 1
o|3} 3971e] =S MRS 7eE 3] T7] 424 19 |include 2 39  |withhold 1
2 sl s, 3,750 ulgl ZHQ w1 BE ARk i) 50 |inspectand 6 Total 201
o investigate
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Table 3. Sub-Clauses to be Agreed or Determined according to Sub-Clause 3.7

Claim No Sub-Clauses to be applied Agreement or Determination by | Claim No Sub-Clauses to be applied Agreement or Determination
Type Engineer Type by Engineer
1 |1.9 Delayed Drawings or Instructions 1 |7.5 Defects and Rejection
2 [1.13 Compliance with Laws 2 |8.7 Rate of Progress
3 |2.1 Rights of Access to the Site 3 |8.8 Delay Damages
4 |4.6 Cooperation 4 19.2 Delayed Tests
5 |4.12 Unforeseeable Physical Conditions E 5 19.4 Failure to Pass Tests on Completion
6 |4.15 Access Route 6 |11.3 Extension of Defects Notification Period
7 |4.23 Archaeological and Geological Findings 7 |11.4 Failure to Remedy Defects
8 [8.5 Extension of Time for Completion 8 [11.11 Clearance of Site
9 |8.10 Consequences of Employer’s Suspension 9 |15.4 Payment after Termination for Contractor’s Default
10 |8.12 Prolonged Suspension 1 |4.22 Contractor’s Operations on Site
11 |10.2 Taking Over Parts 2 |11.2 Cost of Remedying Defects
12 |10.3 Interference with Tests on Completion 3 |12.1 Works to be Measured
C 13 |11.7 Right of Access after Taking Over A 4 |12.3 Valuation of the Works
14 |12.4 Omissions 5 |13.5 Daywork
15 |13.3 Variation Procedure 6 |14.4 Schedule of Payments
16 |13.4 Provisional Sums 7 |14.6 Issue of IPC
17 [14.5 Plant and Materials intended for the Works 1 |7.4 Testing by the Contractor
18 |15.3 Valuation after Termination for Contractor’s Default 2 |7.6 Remedial Work
19 |15.6 Valuation after Termination for Employer’s Convenience | C, E 3 |11.8 Contractor to Search
20 |16.1 Suspension by Contractor 4 |13.6 Adjustments for Changes in Laws
21 |16.2 Termination by Contractor 5 ]20.2 Claims For Payment and/or EOT
22 |16.3 Contractor’s Obligations After Termination A C 1 |4.7 Setting Out
23 |16.4 Payment after Termination by Contractor A,C,E| 1 |20.1 Claims
24 |17.2 Liability for Care of the Works C : Contractor’s Claim
25 |18.4 Consequences of an Exceptional Event Remark |E : Employer’s Claim
26 |18.5 Optional Termination A : Another Claim except C& E
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Table 4. Questionnaire Survey by Delphi Technique

Category Description
Title Evaluation of Probability & Impact on Risk
First : Oct. 26. 2021 to Nov. 22, 2021
Period Second : Dec. 11, 2021 to Dec. 20, 2021
Third : Dec. 21 to Dec. 31, 2021
Method Questionnaire Survey by Probability & Impact
35 Experts with more than 10 years of Experience in
Target . .
International Construction Contract.
3.2.2 ol S HWIIRE
s WA el FRFE HIFAHEE Table 63} 2o] 27E
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Pl Hm el 958 ke 202 el W)
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Table 5. Expert Panel

International Construction Contract Experience

over over over

years 30years | 20years | 1Oyears Total
Number 3 10 22 35

Ratio 9% 28 % 63 % 100 %

Positions

Name Pr(;gdoeint Director | Manager | Lawyer Total
Number 6 12 14 3 35

Ratio 17% 34 % 40 % 9% 100 %

Table 6. Scale of the Probability and Impact

Scale Ratio Probability Impact
10 90~100 % Almost certain Hazardous effect
9 80~90 % Very High Serious effect
8 70~80 % High Extreme effect
7 60~70 % Moderately high Major effect
6 50~60 % Medium Significant effect
5 40~50 % Low Moderate effect
4 30~40 % Slight Minor effect
3 20~30 % Very slight Slight effect
2 10~20 % Remote Very slight effect
1 0~10 % Almost never No effect

s A 7, TR RS welke] game] HeR
APt Al ofzfel ZriMulcahy, 2003).

Risk Score= PxI M
(P: Probability Scale, I: Impact Scale)
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Table 7. The Result of Evaluating Probability & Impact Score on 49 Sub-Clauses to be Applied Sub-Clause 3.7

Rsr;k Sub-Clauses to be applied Agreement or Determination by Engineer ?;;: P (Avg.) | 1 (Avg.) Ave PxI SD. S(?gl\]/t)y
1 13.3 Variation Procedure C 8.14 831 67.70 25.90 0.38
2 8.5 Extension of Time for Completion C 8.11 8.31 67.46 22.15 0.33
3 20.2 Claims For Payment and/or EOT CE 7.51 8.06 60.54 27.61 0.46
4 8.8 Delay Damages E 6.69 8.17 54.63 25.95 0.48
5 1.9 Delayed Drawings or Instructions C 7.23 7.46 55.90 20.26 0.38
6  [20.1 Claims A, CE 7.06 7.63 53.84 29.76 0.55
7 4.12 Unforeseeable Physical Conditions C 6.37 791 50.43 24.83 0.49
8 8.7 Rate of Progress E 6.77 6.17 41.79 21.07 0.50
9 2.1 Rights of Access to the Site C 5.20 7.20 37.44 18.15 0.48
10 [1.13 Compliance with Laws C 5.26 7.09 37.25 20.61 0.55
11 |8.10 Consequences of Employer’s Suspension C 4.51 8.09 36.50 19.25 0.53
12 |13.4 Provisional Sums C 5.83 6.20 36.14 24.81 0.69
13 [13.6 Adjustments for Changes in Laws C,E 5.06 7.11 35.98 19.95 0.55
14 |8.12 Prolonged Suspension C 4.63 7.74 35.84 18.38 0.51
15 |18.4 Consequences of an Exceptional Event C 4.74 7.26 34.42 21.54 0.63
16  |12.4 Omissions C 5.63 6.11 34.41 6.43 0.19
17 |14.6 Issue of IPC A 5.86 5.80 33.97 19.53 0.57
18  |11.2 Cost of Remedying Defects A 5.40 6.03 32.55 23.70 0.73
19 |16.1 Suspension by Contractor C 429 7.51 32.20 18.77 0.58
20  |4.7 Setting Out A C 5.09 6.31 32.11 17.91 0.56
21  |12.3 Valuation of the Works A 5.51 5.80 31.98 7.13 0.22
22 |11.3 Extension of Defects Notification Period E 5.43 5.83 31.64 5.13 0.16
23 |7.6 Remedial Work C,E 5.43 5.74 31.18 20.78 0.67
24 |10.2 Taking Over Parts C 5.00 6.23 31.14 19.94 0.64
25  |4.6 Cooperation C 5.49 5.63 30.88 21.07 0.68
26  |15.3 Valuation after Termination for Contractor’s Default C 3.91 7.77 30.42 16.94 0.56
27  |11.4 Failure to Remedy Defects E 4.63 6.54 30.28 21.51 0.71
28  |13.5 Daywork A 5.51 5.40 29.78 5.25 0.18
29  |4.23 Archaeological and Geological Findings C 3.97 7.49 29.73 20.48 0.69
30 |7.5 Defects and Rejection E 5.26 5.63 29.59 18.82 0.64
31  |14.4 Schedule of Payments A 5.14 5.74 29.53 17.40 0.59
32 |12.1 Works to be Measured A 5.40 5.43 29.31 6.84 0.23
33 |4.15 Access Route C 477 6.09 29.04 17.94 0.62
34 |16.2 Termination by Contractor C 3.74 7.74 28.98 18.43 0.64
35 |15.4 Payment after Termination for Contractor’s Default E 3.66 7.89 28.84 16.89 0.59
36 [17.2 Liability for Care of the Works C 4.51 6.37 28.76 18.22 0.63
37  |9.4 Failure to Pass Tests on Completion E 4.11 6.86 28.21 18.50 0.66
38  |15.6 Valuation after Termination for Employer’s Convenience C 3.77 7.40 2791 16.32 0.58
39  |14.5 Plant and Materials intended for the Works C 5.31 5.20 27.63 19.40 0.70
40  |7.4 Testing by the Contractor CE 5.09 5.14 26.16 15.14 0.58
41 18.5 Optional Termination C 4.14 6.09 25.21 9.46 0.38
42 |16.4 Payment after Termination by Contractor C 3.49 6.97 24.30 15.17 0.62
43 |10.3 Interference with Tests on Completion C 3.94 6.00 23.66 16.94 0.72
44 19.2 Delayed Tests E 4.03 5.51 2221 14.95 0.67
45  ]16.3 Contractor’s Obligations After Termination C 3.49 6.37 22.21 14.65 0.66
46  |11.7 Right of Access after Taking Over C 3.89 5.63 21.87 13.69 0.63
47  |4.22 Contractor’s Operations on Site A 4.60 4.69 21.55 6.39 0.30
48 11.8 Contractor to Search CE 4.06 5.06 20.52 13.78 0.67
49  |11.11 Clearance of Site E 3.80 4.17 15.85 9.81 0.62
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Table 8. Key Risk Sub-Clauses Derived

by PI Risk Matrix
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Rank Sub-Clauses of Key Risk Factors Type P (Avg.) 1(Avg.) Pxl Stability (CV)
No Avg. SD
1 13.3 Variation Procedure C 8.14 8.31 67.70 25.90 0.38
2 8.5 Extension of Time for Completion C 8.11 8.31 67.46 22.15 0.33
3 20.2 Claims For Payment and/or EOT C.E 7.51 8.06 60.54 27.61 0.46
4 8.8 Delay Damages E 6.69 8.17 54.63 25.95 0.48
5 1.9 Delayed Drawings or Instructions C 7.23 7.46 53.90 20.26 0.38
6 20.1 Claims ACE 7.06 7.63 53.84 29.76 0.55
7 4.12 Unforeseeable Physical Conditions C 6.37 7.91 50.43 24.83 0.49
8 8.7 Rate of Progress E 6.77 6.17 41.79 21.07 0.50
11 8.10 Consequences of Employer’s Suspension C 4.51 8.09 36.94 19.25 0.52
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