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Abstract : FIDIC White Book is a Model Services Agreement between the Client and the Consultant. This study aimed to derive
the Key Risk Sub-Clauses out of 63 Sub-Clauses of General Conditions of the FIDIC White Book by using the Delphi technique.
A panel of 40 experts with more than 10 years of experience and expertise in overseas construction services agreements and
FIDIC White Book was formed, and the reliability was improved in the direction of increasing the consensus of experts through
a total of three Delphi survey processes. In the first Delphi survey, a closed-type survey was conducted on the impact of risk
among 63 Sub-Clauses of General Conditions on a Likert 5-point scale, and 26 main risk Sub-Clauses were derived. The
Content Validity of the results of the first Delphi survey was verified with the CVR value. In the 2nd and 3rd Delphi surveys, a
closed-type survey was conducted on a Likert 10-point scale for 26 main risk Sub-Clauses and the risk possibility and impact
of each main risk Sub-Clause were evaluated. The reliability of the 3rd Delphi survey result was verified with the COV value.
Total 14 Key Risk Sub-Clauses were derived by applying the average risk possibility and impact of each of the 26 main risk
Sub-Clauses to the PI Risk Matrix. The results of deriving Key Risk Sub-Clauses showed that agreement on specific scope of
service, delay management, and change management were the most important. As a result of this study, from a practical point
of view, consultants of consulting companies provide guidelines that should be reviewed to minimize contractual risks when
signing service contracts with clients. From an academic point of view, the direction of research on deriving key risks related to
service contracts for consultants participating in overseas construction is presented.

Keywords : FIDIC White Book, Delphi Technique, CVR, COV, PI Risk Matrix, Key Risk Sub-Clauses.
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- Expert panel selection consisting of 40 experts
with more than 10 year experience and expertise
on overseas construction service agreement and
FIDIC White Book from Construction Engineering
companies and Consulting firms

Expert panel
selection

- Survey to evaluate the risk impact of each 63 sub-
clause of general conditions of FIDIC White Book by
applying the 5-point Likert scale in order to derive
main risk sub-clauses

The 1st Survey

[

- CVR verification of scoring point

rl?peoLSSte - derive and select main risk sub-clauses
analysis - Questionnaire development for the 2nd survey

with main risk sub-clauses

|

The 2nd survey

- Survey to evaluate risk possibility and impact on
each main risk sub-clause using 10-point Likert scale

The 2nd - Aggregating and calculating average score point
response of each risk possibility and impact on main risk sub-
analysis clauses

- Feedback the analysis result of the 2nd response

- Survey to re-evaluate risk possibility and impact
on each main risk sub-clause using 10-point Likert
scale

The 3rd survey

- Aggregating and calculating average score point
of each risk possibility and impact on main risk sub-

The 3rd clauses

response - COV verification

analysis - Applying PI Risk Matrix
- Deriving key risk sub-clauses among main risk
sub-clauses

Fig. 1. Research scope and procedure
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Table 1. General Conditions of FIDIC White Book, 5th edition 2017

Clauses & Sub-Clauses

General Provisions [Group I] 4, Commencement and Completion [Group Ill]

1.1 Definitions 4.1 Agreement Effective

12 Interpretation 42 Commencement and Completion of Services

13 Notices and other Communications 43 Programme

1.4 Law and Language 44 Delays

15 Changes in Legislation 45 Rate of Progress of Services

1.6 Assignments and Sub-Contracts 46 Exceptional Event

1.7 Intellectual Property 5. Variations to Services [Group IV]

1.8 Confidentiality 5.1 Variations

19 Publication 52 Agreement of Variation Value and Impact

110 Anti-Corruption 6. Suspension of Services and Termination of Agreement
[Group V]

1.1 Relationship of Parties 6.1 Suspension of Services

1.12 Agreement Amendment 6.2 Resumption of Suspended Services

113 Severability 6.3 Effect of Suspension of Services

1.14 Non-waiver 6.4 Termination of Agreement

1.15 Priority of Documents 6.5 Effects of Termination

1.16 Good Faith 6.6 Rights and Liabilities of the Parties

2. The Client [Group II] 7. Payment [Group VI]

2.1 Information 7.1 Payment to the Consultant

2.2 Decisions 7.2 Time for Payment

2.3 Assistance 7.3 Currencies of Payment

24 Client’s Financial Arrangements 7.4 Third-Party Charges on the Consultant

2.5 Supply of Client’s Equipment and Facilities 7.5 Disputed Invoices

2.6 Supply of Client’s Personnel 76 Independent Audit

2.7 Client’s Representative 8. Liabilities [Group VII]

2.8 Services of Others 8.1 Liability for Breach

3. The Consultant [Group Il] 8.2 Duration of Liability

3.1 Scope of Services 8.3 Limit of Liability

32 Function and Purpose of Services 8.4 Exceptions

33 Standard of Care 9. Insurance [Group VIll]

34 Client’s Property 9.1 ‘ Insurances to be taken out by Consultant

35 Consultant’s Personnel 10. Disputes and Arbitration [Group IX]

3.6 Consultant’s Representative 10.1 Amicable Dispute Resolution

3.7 Changes in Consultant’s Personnel 10.2 Adjudication

3.8 Safety and Security of Consultant’s Personnel 10.3 Amicable Settlement

39 Construction Administration 104 Avrbitration
10.5 Failure to Comply with Adjudicator's Decision

Table 2. Career history of experts in the Delphi survey

L Targeted number of Number of participated panel experts
Division 5

experts for sampling 1st 2nd 3rd

10 years ~ 15 years 29 29 29 29

Career years in related area 15 years ~ 20 years 3 3 3 3
and FIDIC White Book 20 years or longer 8 8 8 8
Total 40 40 40 40

Manager 3 3 3 3

" General manager 6 6 6 6

Job Position level -

Above Director 31 31 31 31

Total 40 40 40 40

Engineering Company 37 37 37 37

Working Company Consulting company 3 3 3 3
Total 40 40 40 40

Doctorate degree 3 3 3 3

Master d 31 31 31 31

Educational Background aster degree

Bachelor degree 6 6 6 6

Total 40 40 40 40
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Table 3. Questionnaire survey by Delphi technique

Category Description
Title The 1st Delphi Survey to derive main risk sub-clauses
Period 2022.05.27.~2022.06.26.
Method Questionnaire Survey with Delphi Technique
40 Experts with more than 10 year experience and
Expert panel | expertise in overseas construction services agreement and
FIDIC White Book
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Table 4. The first Delphi survey result

No. Group Main Risk Sub-Clauses Average Variance Standard deviation CVR (=0.29)
1 | 14 Law and Language 3.78 0.87 0.94 0.30
2 1.15 Priority of Documents 3.73 1.00 1.00 0.30
3 22 Decisions 413 0.91 0.95 0.50
4 24 Client’s Financial Arrangements 413 0.96 0.98 0.55
5 I 3.1 Scope of Services 4.25 1.09 1.04 0.65
6 3.2 Function and Purpose of Services 3.63 1.33 1.16 0.30
7 39 Construction Administration 3.88 0.91 0.95 0.35
8 43 Programme 3.83 0.79 0.89 0.35
9 Il 44 Delays 445 0.60 0.77 0.75
10 46 Exceptional Event 433 0.82 0.91 0.70
1 5.1 Variations 458 0.49 0.70 0.75
12 v 52 Agreement of Variation Value and Impact 450 0.60 0.77 0.75
13 6.1 Suspension of Services 428 0.45 0.67 0.75
14 6.2 Resumption of Suspended Services 3.83 0.84 0.92 0.30
15 Vv 6.3 Effect of Suspension of Services 410 0.94 0.97 0.45
16 6.4 Termination of Agreement 458 0.44 0.67 0.90
17 6.5 Effects of Termination 440 0.54 0.73 0.80
18 7.1 Payment to the Consultant 4.38 0.73 0.86 0.75
19 Vi 7.2 Time for Payment 425 0.99 0.99 0.65
20 73 Currencies of Payment 393 1.27 113 0.35
21 8.1 Liability for Breach 445 0.55 0.74 0.80
22 VI 8.2 Duration of Liability 4.08 1.02 1.01 0.50
23 83 Limit of Liability 420 0.71 0.84 0.70
24 10.2 Adjudication 3.90 0.94 097 0.35
25 IX 10.4 Arbitration 4.03 0.87 0.94 0.35
26 10.5 Failure to Comply with Adjudicator’s Decision 3.98 0.87 0.94 0.40
F| A2 029011 26709] £Q glAd MRETEES BF 3 AT 8 A Higte aleet sid glad ARE
CVR ko] 029 0]&Jol7] hj20l, 26740) 7@ BlA AR 8 E5S JsiiE NlE AAMNANTS BlaT B
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Table 5. Minimum value of CVR according to number of panel

Number of panel Minimum value of CVR
5 0.99
7 0.99
10 0.62
13 0.54
15 0.49
20 0.42
25 0.37
30 0.33
35 0.31
40 0.29
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Fig. 2. Risk Matrix of the Probability and Impact
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Table 6. Questionnaire Survey by Delphi-Technique

Category Description
Title The 2nd & 3rd Delphi Survey to evaluate Risk Probability

and Impact

. 2nd :2022.07.04.~2022.7 .24.

Period .
3rd : 2022.08.05.~2022.08.25
Method Questionnaire Survey with Delphi Technique
40 Experts with more than 10 year experience and
Expert panel expertise in overseas construction services agreement and
FIDIC White Book
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Risk PI Score = P X I 2
(P : Probability Scale, I = Impact Scale)
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Table 7. Scale of the Risk 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
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Table 8. The Find result of Evaluating Risk Probability & Impact Scale by Delphi survey

Pxl
No. Group Sub-Clauses of Key Risk Factors P (Avg.) 1(Avg.) Avg D Stability (COV)
1 14 Law and Language 498 7.23 35.94 10.69 0.30
2 1.15 Priority of Documents 543 7.28 3947 13.42 0.34
3 22 Decisions 7.20 7.98 57.42 12.51 0.22
4 24 Client’s Financial Arrangements 5.05 8.60 43.43 17.04 0.39
5 Il 3.1 Scope of Services 7.78 8.40 65.31 17.23 0.26
6 32 Function and Purpose of Services 6.80 7.83 53.21 10.26 0.19
7 39 Construction Administration 6.73 7.15 48.08 15.23 0.32
8 43 Programme 6.98 7.63 53.18 10.95 0.21
9 1l 4.4 Delays 7.75 8.40 65.10 12.48 0.19
10 46 Exceptional Event 3.13 8.45 26.41 6.10 0.23
11 Y 5.1 Variations 7.50 8.30 62.25 12.65 0.20
12 52 Agreement of Variation Value and Impact 6.83 8.13 55.45 15.53 0.28
13 6.1 Suspension of Services 445 8.10 36.05 11.58 0.32
14 6.2 Resumption of Suspended Services 438 6.50 28.44 10.42 0.37
15 Y 6.3 Effect of Suspension of Services 443 8.10 35.84 12.44 0.35
16 6.4 Termination of Agreement 3.43 9.23 31.60 10.96 0.35
17 6.5 Effects of Termination 345 8.95 30.88 11.36 0.37
18 7.1 Payment to the Consultant 6.70 8.48 56.78 18.74 0.33
19 Vi 7.2 Time for Payment 6.78 8.23 55.72 18.34 0.33
20 7.3 Currencies of Payment 5.55 7.53 4176 17.40 0.42
21 8.1 Liability for Breach 468 8.35 39.04 14.30 0.37
22 VI 8.2 Duration of Liability 498 773 38.43 13.46 035
23 83 Limit of Liability 3.80 8.05 30.59 8.15 0.27
24 10.2 Adjudication 3.53 7.90 27.85 9.06 0.33
25 IX 104 Arbitration 3.20 7.85 25.12 8.97 0.36
26 10.5 Failure to Comply with Adjudicator’s Decision 3.05 8.20 25.01 9.76 0.39
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Fig. 3. PI Distribution map of Main Risk Sub-Clauses
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Table 9. Key Risk Sub-Clauses by PI Risk Matrix

Aty 243 HEEY £5 - 5 SAOIRE/AUHE 2 4|2 A, 20178 58 J|F0= -

No. Group Key Risk Sub-Clauses P (Avg) 1 (Avg) PxI Stability (COV)
Avg. S.D
3 2.2 Decisions 7.20 7.98 57.42 12.51 0.22
4 24 Client’s Financial Arrangements 5.05 8.60 4343 17.04 0.39
5 I 3.1 Scope of Services 7.78 8.40 65.31 17.23 0.26
6 3.2 Function and Purpose of Services 6.80 7.83 53.21 10.26 0.19
7 39 Construction Administration 6.73 7.15 48.08 15.23 0.32
8 43 Programme 6.98 7.63 53.18 10.95 0.21
9 . 44 Delays 7.75 8.40 65.10 12.48 0.19
11 v 5.1 Variations 7.50 8.30 62.25 12.65 0.20
12 52 Agreement of Variation Value and Impact 6.83 8.13 55.45 15.53 0.28
13 v 6.1 Suspension of Services 4.45 8.10 36.05 11.58 0.32
15 6.3 Effects of Suspension of Services 443 8.10 35.84 12.44 0.35
18 VI 7.1 Payment to the Consultant 6.70 8.48 56.78 18.74 0.33
19 7.2 Time for Payment 6.78 8.23 55.72 18.34 0.33
21 Vil 8.1 Liability for Breach 4.68 8.35 39.04 14.30 0.37
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