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Validating Front-End Loading Maturity Using Earned Value for 

Downstream Oil and Gas Capital Investment Decisions1, 2 
 

Vanessa Graciela Bernadeth 
 

ABSTRACT 

Downstream oil and gas projects are capital-intensive, interface-heavy, and highly 

dependent on credible front-end planning before capital approval. This paper examines 

how Front-End Loading (FEL) maturity can be defined, assessed, and validated using 

Earned Value Management (EVM) indicators to support downstream oil and gas capital 

investment decisions. Using the seven-step Engineering Economy process, the study 

compares five analytical alternatives through a two-stage Multi-Attribute Decision Making 

(MADM) approach: non-compensatory screening and compensatory additive weighting. 

The selected alternative is an integrated FEL–EVM validation model combining FEL 

maturity, CPI, SPI, EAC, TCPI, and WBS-level variance review. Four anonymized 2024 

downstream oil and gas project cases are tested using EVM-derived maturity and 

baseline accuracy proxy scores. The findings show that CPI or SPI alone may mislead 

decision-makers, while the integrated model provides stronger evidence of baseline 

credibility. The paper concludes that linking FEL maturity to EVM performance 

strengthens phase-gate governance, baseline control, and the quality of capital 

investment decisions. 

Keywords: Front-End Loading, Earned Value Management, CPI, SPI, Capital 

Investment Decisions, Downstream Oil and Gas, Phase-Gate Governance, Baseline 

Credibility 

INTRODUCTION 

A. Downstream Oil and Gas Infrastructure in Indonesia 

 
1 How to cite this paper: Bernadeth, V. G. (2026). Validating Front-End Loading Maturity Using Earned 
Value for Downstream Oil and Gas Capital Investment Decisions; PM World Journal, Vol. XIII, Issue VII, 
July.  
2 This paper was originally prepared during a 6-month-long Graduate-Level Competency 
Development/Capacity Building Program developed by PT Mitrata Citragraha and led by Dr. Paul D. 
Giammalvo to prepare candidates for AACE CCP or other Certifications. https://build-project-
management-competency.com/our-faqs/  
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Figure 1 – Indonesia’s Energy Consumption3 

Data from the Ministry of Energy and Mineral Resources shows that “energy consumption 

in Indonesia reached 1,276 million BOE in 2024 with an increase of 4.53%.”4 Pradibta 

explains that “Indonesia relied heavily on oil as the main source of energy supplier for all 

its economic activities."5 Therefore, large capital downstream infrastructure projects is 

strategically important and should not be treated merely as construction activities, but as 

capital investments whose planning quality directly affects long-term operational 

performance and national supply capability.67 

 

 
3 Ministry of Energy and Mineral Resources, Republic of Indonesia. (2024). Handbook of Energy & 
Economic Statistics of Indonesia 2024. 
https://www.esdm.go.id/id/publikasi/handbook-of-energy-economic-statistics-of-indonesia  
4 Ibid 
5 Pradibta, I. (2024).  
Developing a standardized, multidimensional WBS/CBS coding structure for storage tanks. PM World 
Journal, 13(3). 
https://pmworldlibrary.net/wp-content/uploads/2024/03/pmwj139-Mar2024-Pradibta-Standardized-
Multidimensional-WBS-CBS-for-Storage-Tanks.pdf  
6 Ministry of Energy and Mineral Resources Republic of Indonesia. (2024). Loc. Cit 
7 Pradibta, I. Loc. Cit 
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B. Project Performance Challenges and the Importance of Front-End 

Loading 

Despite its strategic importance, Wisnugroho reports “56% of projects experience a 10% 

cost and schedule overrun, and around 36% experience cost and schedule overrun up 

to 25% at 45 projects”8. Zilikram states, "Indonesia’s downstream oil and gas construction 

practices still lag behind international best-tested and proven practices"9. Mukuka, 

Aigbavboa, and Thwala state that "schedule overruns in construction projects reduce 

productivity and weaken overall project performance"10. These findings suggest that 

project underperformance is not caused only by poor field execution but originates earlier 

when projects are authorized with incomplete scope definition, weak schedule logic, 

immature cost estimates, or insufficient owner decision readiness111213.  

The Construction Industry Institute defines Front End Planning as "a disciplined process 
for improving project definition before execution"14. Organizations commonly use the 
term Front-End Loading (FEL) to describe the same underlying logic1516. The MacLeamy 
Curve shows that “the opportunity to influence project outcomes is highest early in the 
project lifecycle, while the cost of change rises sharply once detailed design and 
construction are underway”17 as shown in Figure 2. This concept matters because 

 
8 Wisnugroho, J. (2020). Indonesia Oil & Gas Cost Estimating vs International “Best-Tested 
and Proven” Practices – A Benchmarking Study; PM World Journal, Vol. IX, Issue II, February. 
https://pmworldlibrary.net/wp-content/uploads/2020/02/pmwj90-Feb2020-Wisnugroho-benchmarking-
indonesia-og-cost-estimating-vs-international3.pdf  
9 Zilikram, M. F. (2023). Benchmarking Indonesia’s Downstream Oil & Gas Construction: Evaluating 
Project Scheduling and Cost Estimating Processes Against Global “Best-Tested and Proven” Practices; 
PM World Journal, Vol. XII, Issue X, October 
https://pmworldjournal.com/article/benchmarking-indonesias-downstream-oil-gas-construction 
10 Ibid 
11 Mukuka, M., Aigbavboa, C., & Thwala, W. (2015). Effects of construction projects schedule overruns: A 
case of the Gauteng Province, South Africa. https://doi.org/10.1016/j.promfg.2015.07.988  
12 Zilikram, M. F. Loc. Cit.  
13 Wisnugroho, J. (2020). Loc. Cit. 
14 Construction Industry Institute. Front End Planning. https://www.construction-institute.org/front-end-
planning  
15 Brindley Engineering. (n.d.). Front-end loading (FEL) process overview. 
https://www.brindleyengineering.com/knowledge-center/insights/front-end-loading-fel-process-overview/  
16 Merrow, E. W. (2011). Industrial Megaprojects: Concepts, Strategies, and Practices for Success. 
17 MacLeamy, P. (2004). The MacLeamy Curve. https://www.msa-ipd.com/MacleamyCurve.pdf  
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https://pmworldjournal.com/article/benchmarking-indonesias-downstream-oil-gas-construction
https://doi.org/10.1016/j.promfg.2015.07.988
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downstream oil and gas projects are capital-intensive, interface-heavy, and vulnerable to 
rework if owner decisions remain vague or fragmented at the time of sanction18. 

 

Figure 2 - Decision Support Package (DSP) Content Across Phase Gates Illustrated19 

 
18 Zilikram, M. F. Loc. Cit.  
19 Giammalvo, P. D., & PTMC Team. (2021–2024). Loc. Cit. 
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Giammalvo and the PTMC Team explain that a proper Decision Support Package should 
contain, at minimum, as shown in Figure 420. 
 

 
Figure 3 - The Project Definition Package21 

 
Merrow argues that “stronger front-end definition improves the probability of better 
downstream project performance”22. Accordingly, FEL should be treated as a structured 
readiness process, not an administrative checkpoint23. The phase-gate concept further 

 
20 Giammalvo, P. D., & PTMC Team. (2021–2024). Loc. Cit. 
21 Ibid 
22 Merrow, E. W. (2011). Loc. Cit. 
23 Giammalvo, P. D., & PTMC Team. (2021–2024). Loc. Cit. 
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strengthens this logic by requiring increasing levels of maturity before advancing project 
commitments. 2425 

 

Figure 4 – Phase-Gate Summary26 

 
The GAO defines WBS as "a framework for planning and assigning responsibility for work 
necessary to accomplish a program’s objectives"27. Giammalvo and the PTMC Team 
emphasize that "developing and expanding standardized and multi-dimensional Work 
Breakdown Structures and Cost Breakdown Structures" is essential to effective project 
controls28. That connection matters because a weak WBS usually leads to weak scope 
visibility, accountability, and alignment between schedule and estimate, thereby 
weakening baseline credibility before execution begins2930. 

C. Earned Value Management as a Performance Indicator 

While FEL is intended to improve planning quality before execution, management still 
needs a reliable way to measure whether that planning strength is reflected in actual 

 
24 ITAC. (n.d.). Front-end engineering design: FEL1, FEL2, FEL3. https://itac.us.com/front-end-
engineering-design-fel1-fel2-fel3/  
25 H+M Industrial EPC. (n.d.). FEL deliverables for capital project success. https://www.hm-ec.com/blog-
posts/fel-deliverables-for-capital-project-success-hm  
26 Ibid 
27 U.S. Government Accountability Office. (2020). GAO Cost Estimating and Assessment Guide: Best 
Practices for Developing and Managing Program Costs (GAO-20-195G). 
https://www.gao.gov/assets/gao-20-195g.pdf  
28 Giammalvo, P. D., & PTMC Team. (2021–2024). Loc. Cit. 
29 U.S. Government Accountability Office. (2020). Loc. Cit.  
30 Giammalvo, P. D., & PTMC Team. (2021–2024). Loc. Cit. 

http://www.pmworldjournal.com/
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project delivery performance. Humphreys explains that Earned Value Management 
integrates “scope of work, a scheduled time frame in which the work must be 
accomplished, and a budget to perform the work”31. Geneste similarly states that EVM 
integrates “the three related components of project performance: scope, schedule, and 
cost”32. In this study, EVM provides a disciplined way to determine whether execution is 
in accordance with the approved baseline33.  Humphreys identifies the three core earned 
value data elements as “Budgeted Cost for Work Scheduled (BCWS), Budgeted Cost for 
Work Performed (BCWP), and Actual Cost of Work Performed (ACWP)”34 as shown in 
Figure 5. This support CPI (CPI = BCWP / ACWP) and SPI (SPI = BCWP / BCWS), 
where GAO states that "the CPI metric is a measure of cost expended for the work 
completed" and that "the SPI metric is a measure of the amount of work accomplished 
versus the amount of work planned"35. EVM is therefore used as the downstream 
evidence needed to test whether stronger FEL maturity is associated with better 
execution performance after baseline approval. Geneste explains that if SPI<1, "it 
indicates a delay," while if CPI<1, "the project has cost more than planned”36. This 
translate performance status into a form that management can interpret consistently over 
time, across work packages, and across projects37. 

 
31 Humphreys & Associates. Basic concepts of Earned Value Management. https://www.humphreys-
assoc.com/basic-concepts-of-earned-value-management-evm/  
32 Geneste, S. (2019). The True Origins of EVM: A historical approach to scheduling and incentive 
schemes, PM World Journal, Vol. VIII, Issue IX, October. https://pmworldlibrary.net/wp-
content/uploads/2019/10/pmwj86-Oct2019-Geneste-the-true-origins-of-evm.pdf  
33 NASA. (2018). Loc. Cit. 
34 Humphreys & Associates. Loc. Cit. 
35 Ibid 
36 Geneste, S. Loc. Cit. 
37 Ibid 

http://www.pmworldjournal.com/
http://www.pmworldlibrary.net/
https://www.humphreys-assoc.com/basic-concepts-of-earned-value-management-evm/
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Figure 5 - EVM Concept: Relationship between BCWS, BCWP, and ACWP 38 

 
 

 
38 Giammalvo, P. D., & PTMC Team. (2021–2024). Loc. Cit. 
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Figure 6 - CPI and SPI Interpretation Matrix39 

 
Fleming and Koppelman explain “earned value as an operational method for comparing 
work status against the approved baseline”40, while NASA emphasizes that an EVM  
should support "variance analysis, forecasting, baseline control, and corrective action 
during execution"41. FEL is conducted before a major capital commitment and seeks to 
improve project readiness, scope definition, and baseline credibility. EVM operates after 
the baseline is approved and seeks to measure whether actual execution conforms to 
that plan. This means EVM provides the downstream evidence needed to test whether 
stronger FEL maturity leads to more stable and more reliable delivery outcomes42. 
Pangestu shows that “disciplined earned value practice, combined with timely contractor 
payment, can improve productivity and management responsiveness in capital-intensive 
projects”43. For that reason, this paper uses BCWS, BCWP, ACWP, SPI, and CPI as the 

 
39 by Author 
40 Fleming, Q. W., & Koppelman, J. M. (2016). Loc. Cit. 
41 NASA. Loc. Cit. 
42 U.S. Government Accountability Office. Loc. Cit. 
43 Pangestu, S. A. (2024). Enhancing Productivity in Greenfield Mining Projects through Earned Value 
Management and Timely Contractor Payments; PM World Journal, Vol. XIII, Issue X 
https://pmworldlibrary.net/wp-content/uploads/2024/11/pmwj146-OctNov2024-Pangestu-Enhancing-
Productivity-in-Greenfield-Mining-Projects-1.pdf  

http://www.pmworldjournal.com/
http://www.pmworldlibrary.net/
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primary performance indicators for evaluating the execution consequences of front-end 
maturity4445. 

D. Research Gap, Objective, and Contribution 

Giammalvo and the PTMC Team use the phrase "best tested and proven practices"46  to 
require organizations to integrate governance, scope definition, planning, scheduling, 
budgeting, progress measurement, and change control into a single decision system.47 
This study identifies three key gaps, as shown in Table 1 
 

Table 1 – Research Gap48 

 
Accordingly, this paper evaluates whether higher levels of FEL maturity are associated 
with improved project performance as measured through EVM indicators. 
 
Therefore, the questions to support this study are as follows: 

1. How can FEL maturity be defined and assessed? 
2. How can CPI and SPI be used to validate the credibility of front-end planning? 
3. How can this relationship improve capital investment decision-making? 

 
This study aims to provide practical insight into stronger project governance practices in 
Indonesia’s downstream oil and gas sector49 and provide a decision-support framework 
for evaluating the effectiveness of early-stage planning in capital-intensive projects. 
According to Engineering Economy practice, “owner organizations may rely on ‘benefit 
measurement methods,’ constrained optimization methods, logical framework 
approaches, informal executive judgement, or even the do-nothing alternative when 
making capital decisions”50. However, this paper focuses more narrowly on FEL maturity 
as the leading readiness condition and on EVM indicators as the downstream evidence 
to validate whether planning quality was credible in practice51. 
 
 

 
44 NASA. Loc. Cit. 
45 U.S. Government Accountability Office. Loc. Cit. 
46 Giammalvo, P. D., & PTMC Team. (2021–2024). Loc. Cit. 
47 Ibid 
48 By Author 
49 Giammalvo, P. D., & PTMC Team. (2021–2024). Loc. Cit. 
50 Sullivan, W. G., Wicks, E. M., & Koelling, C. P. (2019). Engineering economy (17th ed.). Pearson. 
51 U.S. Government Accountability Office. (2015). Loc. Cit. 

http://www.pmworldjournal.com/
http://www.pmworldlibrary.net/


PM World Journal  (ISSN: 2330-4480)                        Validating Front-End Loading Maturity Using  

Vol. XIV, Issue xxx – Month 2026      Earmed Value for Downstream Oil and Gas 

www.pmworldjournal.com                            Capital Investment Decision 

Featured Paper  by Vanessa Graciela Bernadeth 

 

 

 

 
© 2026 Vanessa Graciela Bernadeth 

www.pmworldlibrary.net  Page 11 of 37 

METHODOLOGY 

For this study to be carried out systematically, rationally, and reasonably, the paper 
adopts the seven-step Engineering Economy procedure presented by Sullivan, Wicks, 
and Koelling52, as shown in Figure 5.  

 

 
Figure 7 – Engineering Economic Analysis Procedure53 

Step 1 - Problem Definition 

Downstream oil and gas investment projects involve large capital expenditure, long 
development timelines, and complex technical interfaces. In Indonesia, however, cost 
and schedule overruns remain a recurring problem in capital projects. Wisnugroho and 
Zilikram’s findings indicate that poor project outcomes may not originate solely in the 
construction phase. Instead, they may begin earlier, when a project is authorized without 
a sufficiently mature scope definition, risk visibility, schedule logic, estimate quality, and 
governance discipline5455. Giammalvo and the PTMC Team identify recurring root causes 
such as “omitted probable scope,” “omitted possible risks,” unrealistic assumptions, and 
inadequate time to prepare credible estimates56. Therefore, the practical problem 
addressed in this paper is whether weak FEL maturity contributes to weak execution 
outcomes in downstream oil and gas capital projects.  

 
52 Ibid 
53 Ibid 
54 Wisnugroho, J. Loc. Cit. 
55 Zilikram, M. F. Loc. Cit. 
56 Giammalvo, P. D., & PTMC Team. (2021–2024). Loc. Cit. 
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This study aims to develop a more defensible basis for evaluating the relationship 
between FEL maturity and EVM performance indicators in downstream oil and gas 
projects57. The purpose of this study is to: 

1. define and assess FEL maturity in a structured and measurable way before major 

capital is committed58; 

2. determine whether stronger FEL maturity is associated with stronger earned value 

cost and schedule performance59; 

3. support stronger capital investment decision-making by linking front-end 

readiness with measurable downstream project outcomes60. 

Step 2 - Identify The Feasible Alternative 

Sullivan, Wicks, and Koelling explain that the "development of the feasible alternatives" 

step requires the analyst to identify realistic solution paths that address the problem 

defined in Step 161. In this study, the problem is not just broad project selection. The 

problem is how to define and assess FEL maturity and then determine whether 

downstream earned value indicators can validate planning quality. Therefore, the feasible 

alternatives are presented here as analytical approaches for linking front-end readiness 

to execution-stage performance rather than as general capital-budgeting methods 

alone62. The five feasible alternatives are shown in Table 2 

 
57 Ibid 
58 ITAC. Front-End Engineering Design: FEL1, FEL2, FEL3. https://itac.us.com/front-end-engineering-
design-fel1-fel2-fel3/  
59 NASA. Loc. Cit. 
60 Giammalvo, P. D., & PTMC Team. (2021–2024). Loc. Cit. 
61 Sullivan, W. G., Wicks, E. M., & Koelling, C. P. Loc. Cit.  
62 Ibid 

http://www.pmworldjournal.com/
http://www.pmworldlibrary.net/
https://itac.us.com/front-end-engineering-design-fel1-fel2-fel3/
https://itac.us.com/front-end-engineering-design-fel1-fel2-fel3/


PM World Journal  (ISSN: 2330-4480)                        Validating Front-End Loading Maturity Using  

Vol. XIV, Issue xxx – Month 2026      Earmed Value for Downstream Oil and Gas 

www.pmworldjournal.com                            Capital Investment Decision 

Featured Paper  by Vanessa Graciela Bernadeth 

 

 

 

 
© 2026 Vanessa Graciela Bernadeth 

www.pmworldlibrary.net  Page 13 of 37 

Table 2 Feasible Alternatives63 

 

To support that comparison, this study adopts the CII view that FEL should be evaluated 

not only in terms of “maturity” but also in terms of “accuracy,” as illustrated in the 

“Maturity-Accuracy Matrix (Cost Change Performance)” in Figure 864. In parallel, Figure 

965 shows that FEL maturity is not a single-variable concept, but a structured construct 

comprising “Basis of Project Decision,” “Basis of Design,” and “Execution Approach,” 

each supported by specific categories and elements66. This CII structure strengthens the 

stand-alone FEL maturity model by giving it a more explicit internal definition, while the 

CPI-, SPI-, dual-validation, and integrated models extend that definition by testing 

whether stronger FEL maturity is also reflected in downstream cost and schedule 

performance67686970. 

 
63 By Author 
64 Construction Industry Institute. (2018). Front End Engineering Design (FEED) 
Maturity and Accuracy Total Rating System (MATRS) (Implementation Resource 
331-2). The University of Texas at Austin 
65 Ibid 
66 Ibid 
67 Humphreys & Associates. Loc. Cit. 
68 Geneste, S. Loc. Cit. 
69 NASA. Loc. Cit. 
70 U.S. Government Accountability Office. Loc. Cit. 
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Figure 8 – CII Maturity-Accuracy Matrix for FEL Assessment71 

Taken together, these alternatives provide a feasible analytical basis for examining 

whether stronger FEL maturity can be linked to better execution performance and, 

ultimately, to better capital investment decision-making. This framing is also consistent 

with IPA’s stage-gated explanation of “FEL 1 (Business Planning),” “FEL 2 (Scope 

Development),” and “FEL 3 (Project Definition),” in which project definition becomes 

progressively stronger prior to authorization72. 

 
71 Construction Industry Institute. Loc. Cit. 
72 Ibid 
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Figure 9 – CII FEL Maturity Sections, Categories, and Elements73 

 
73 Construction Industry Institute. Loc. Cit. 
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Step 3 - Development of The Outcome for Each Alternative 

This study develops the expected outcome of each alternative in terms of what it can 

reveal about front-end readiness, execution performance, and managerial usefulness in 

downstream oil and gas projects, as shown in Table 3. 

Table 3 - Development of The Outcome for Each Alternative74 

 

Step 4 - Selection of The Criteria 

These steps use a two-stage MADM structure: non-compensatory screening followed by 

compensatory additive weighting.75 The criteria are adjusted to align with the CII Front-

End Planning framework, particularly the CII FEL maturity structure and the Maturity–

Accuracy Matrix to test whether the project definition is accurate, reliable, traceable, and 

capable of supporting credible execution performance76. 

 

 

 

 
74 By Author 
75 Ibid 
76 Construction Industry Institute. Loc. Cit. 
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Stage 1 – Must-Pass Screening Criteria (score: 0 = fail, 1 = pass) 

Table 4 - Must Pass Screening Criteria77 

 

Threshold rule: any alternative scoring 0 on one or more Stage 1 criteria is eliminated 

from further analysis.78.  
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Stage 2 – Weighted Comparison Criteria (score: 1–5 each) 

Table 5 - Weighted Evaluation Criteria79 

Table 6 - Scoring Scale80 

 

Each surviving alternative will be rated on a 1–5 scale for each criterion, converted to 

nondimensional scores, multiplied by the weights above, and then summed. The highest 

total score identifies the strongest alternative for detailed comparison in Step 5. 
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FINDING 

Step 5 - Analysis of Alternative 

Step 5 applies the criteria developed in Step 4 to compare the five feasible alternatives. 

Sullivan, Wicks, and Koelling explain that this step requires the “analysis and comparison 

of the alternatives” before selecting the preferred option81.  

A. Result of MADM Analysis 

The MADM analysis is conducted in two stages. First, the alternatives are screened using 
must-pass criteria to ensure that each model is analytically acceptable. Second, the 
alternatives are scored using weighted criteria aligned with the CII FEL maturity 
framework and the CII Maturity–Accuracy Matrix82. 
 

Table 7 – Must Pass Criteria Analysis83 

 

 
81 Sullivan, W. G., Wicks, E. M., & Koelling, C. P. Loc. Cit. 
82 Construction Industry Institute. Loc. Cit. 
83 by Author 

http://www.pmworldjournal.com/
http://www.pmworldlibrary.net/


PM World Journal  (ISSN: 2330-4480)                        Validating Front-End Loading Maturity Using  

Vol. XIV, Issue xxx – Month 2026      Earmed Value for Downstream Oil and Gas 

www.pmworldjournal.com                            Capital Investment Decision 

Featured Paper  by Vanessa Graciela Bernadeth 

 

 

 

 
© 2026 Vanessa Graciela Bernadeth 

www.pmworldlibrary.net  Page 20 of 37 

Table 8 - Scoring Analysis84 

 
 

Table 9 - Weight Scoring Analysis85 

 
 
The MADM result shows that Alternative 1 provides strong front-end diagnostic value but 
does not validate execution performance. Alternatives 2 and 3 validate only one 
performance dimension, either cost or schedule. Alternative 4 is stronger because it 
combines CPI and SPI, but it remains limited to the two core EVM indices. Alternative 5 
is the most robust because it integrates FEL maturity, baseline reliability, CPI, SPI, and 
supporting indicators such as EAC, TCPI, and WBS-level variance review. This makes it 
the strongest alternative for linking planning quality with measurable execution 
performance868788. 

 
84 By Author 
85 By Author 
86 Construction Industry Institute. Loc. Cit. 
87 U.S. Government Accountability Office. Loc. Cit. 
88 NASA. Loc. Cit.  

http://www.pmworldjournal.com/
http://www.pmworldlibrary.net/


PM World Journal  (ISSN: 2330-4480)                        Validating Front-End Loading Maturity Using  

Vol. XIV, Issue xxx – Month 2026      Earmed Value for Downstream Oil and Gas 

www.pmworldjournal.com                            Capital Investment Decision 

Featured Paper  by Vanessa Graciela Bernadeth 

 

 

 

 
© 2026 Vanessa Graciela Bernadeth 

www.pmworldlibrary.net  Page 21 of 37 

B. Case Study Analysis 

To test the preferred analytical model, this paper uses four anonymized 2024 
downstream oil and gas project cases: Project A, Project B, Project C, and Project D, 
attached as APPENDIX A. The dataset provides BCWS, BCWP, ACWP, SPI, and CPI 
from M1 to M11. M11 is used as the terminal comparison point because it represents the 
latest available cumulative performance position in the dataset. 
 
The purpose of this case study is not to replace a formal CII/PDRI FEL assessment. 
Instead, it uses an EVM-derived proxy scoring method to position the four projects on the 
CII Maturity–Accuracy Matrix. This approach is appropriate because the dataset does 
not include formal gate-review or PDRI scores, but it does include earned value evidence 
that can test whether the approved baseline behaved reliably during execution. The CII 
Maturity–Accuracy Matrix supports this logic because project readiness should be 
evaluated through both maturity and accuracy, not maturity alone89. 
 
In this study, the two proxy dimensions are defined as follows: 
 

Table 10 – Proxy Dimension90 

 
 

Table 11 – Case Study Data of Oil & Gas Downstream Projects91 

 
 
The M11 data shows four distinct performance patterns. Project C is the most stable case 
because BCWS, BCWP, and ACWP remain closely aligned. Project B is cost-efficient 

 
89 Construction Industry Institute. Loc. Cit. 
90 By Author 
91 By Author 
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but behind schedule. Project A shows severe schedule underperformance, while Project 
D is both behind schedule and over budget. 
 

Table 12 - Proxy Method Weight Scoring92 

 
 
This proxy method is used only as an analytical bridge between available EVM data and 
the CII maturity–accuracy concept. It is not presented as a substitute for a formal 
CII/PDRI score. 

Table 13 - Case Study Analysis93 
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Figure 10 – EVM Derived FEL Maturity vs Baseline Accuracy Proxy Score94 

 

C. Comparison of Case Study Outcomes 

Table 14 - Comparison of Case Study Outcomes95 

 
 
The comparison shows that Project C is the strongest case because it combines high 
maturity, high accuracy, and stable CPI/SPI performance. Project D shows that maturity 

 
94 By Author 
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without accuracy can create false confidence. Project A confirms that weak maturity and 
weak accuracy produce poor schedule performance. Project B shows that strong cost 
performance does not automatically mean the project is ready, because schedule 
performance remains below plan. 
 
Overall, the 2024 case-study data support the MADM result. A stand-alone FEL 
assessment is not enough, and a single CPI or SPI validation is also insufficient. The 
preferred model should integrate FEL maturity, CII maturity–accuracy logic, CPI, SPI, 
and supporting indicators. Therefore, Alternative 5: Integrated Model with FEL Maturity, 
CPI, SPI, and Supporting Indicators provides the strongest basis for linking front-end 
planning quality with measurable execution performance969798.  

Step 6 - Selection of the Preferred Alternative 

After completing the analysis in step 5. This selection is based on two findings: first, 

Alternative 5 achieved the highest MADM score; second, the case-study data show that 

project performance cannot be interpreted reliably using FEL maturity, CPI, or SPI in 

isolation. 

Table 15 – Selection of the Preferred Alternatives99 

 

The 2024 case-study data strengthen the selection. Project C shows the desired 

condition, with SPI = 1.01 and CPI = 1.00, indicating alignment between planned value, 

earned value, and actual cost. Project B shows that strong CPI alone is not sufficient 

because CPI = 1.24 is favorable, but SPI = 0.84 indicates a schedule delay. Project A 

 
96 Construction Industry Institute. Loc. Cit. 
97U.S. Government Accountability Office. Loc. Cit. 
98 NASA. Loc. Cit. 
99 by Author 
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shows the opposite risk, where CPI = 0.94 appears near the target, but SPI = 0.36 

indicates severe schedule underperformance. Project D confirms that apparent maturity 

without accuracy remains risky, with SPI = 0.74 and CPI = 0.78 at W10. 

Therefore, Alternative 5 is selected because it directly supports the objective of this 

paper: evaluating whether front-end planning quality is mature, accurate, traceable, and 

validated by measurable execution performance. It also aligns with GAO’s requirement 

that reliable estimates should be “well documented”100, NASA’s emphasis on “variance 

analysis, forecasting, baseline control, and corrective action”101, and NDIA’s use of 

predictive measures for proactive program management102. 

Step 7 - Performance Monitoring 

Step 7 converts the selected alternative into a repeatable control-and-learning system. 

Sullivan, Wicks, and Koelling describe this stage as “performance monitoring and post 

evaluation of results”103. Since Step 6 selected the Integrated Model with FEL Maturity, 

CPI, SPI, and Supporting Indicators, monitoring should be applied as a phase-based 

governance cycle, not as a one-time assessment. 

The purpose of this step is to ensure that front-end planning quality is tested before 

sanction, validated during execution, and improved after completion. This is consistent 

with the CII maturity–accuracy logic, where project readiness must be evaluated through 

both maturity and accuracy104. It also aligns with NASA’s expectation that EVMS should 

support “variance analysis, forecasting, baseline control, and corrective action”105. 

 
100 U.S. Government Accountability Office. Loc. Cit. 
101 NASA. Loc. Cit.  
102 National Defense Industrial Association, Integrated Program Management 
Division. (2021). A guide to managing programs using predictive measures. 
https://www.ndia.org/divisions/ipmd/division-guides-and-resources  
103 Sullivan, W. G., Wicks, E. M., & Koelling, C. P. Loc. Cit. 
104 Construction Industry Institute. Loc. Cit. 
105 NASA. Loc. Cit.  
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Table 16 – Phase-Based Monitoring for Integrated Model106 

 

This phase-based logic prevents the model from becoming a reporting exercise. Before 

sanction, the focus is on readiness. At baseline approval, the focus shifts to traceability 

and reliability. During execution, CPI and SPI validate whether the baseline is performing. 

During recovery, EAC, TCPI, critical path review, and WBS-level variance determine 

whether the correction is realistic. After closeout, the results are used to improve future 

gate decisions. 

 
106 by Author 
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Table 17 - Monitoring Indicators for the Selected Model107 

 

GAO defines SPI as a measure of work accomplished compared with work planned, while 

CPI measures cost performance for completed work108. However, the 2024 case-study 

data show why these indicators must be monitored together. Project B showed strong 

cost performance but weak schedule, while Project A showed severe schedule 

underperformance, despite CPI being closer to the target. This confirms that a single 

indicator may mislead decision-makers. 

For future research, the EVM-derived proxy scoring used in this paper should be 

validated using a formal CII-based checklist. The current case study demonstrates the 

concept using available project-control data, but a stronger empirical test would score 

FEL maturity and accuracy before execution, then compare the matrix position with CPI, 

SPI, EAC, TCPI, and WBS-level variance during delivery. This would allow owner 

 
107 by Author 
108 U.S. Government Accountability Office. Loc. Cit. 
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organizations to test whether formal front-end maturity and accuracy scores can predict 

downstream project performance. 

Overall, Step 7 closes the governance loop. FEL maturity becomes the leading readiness 

condition, baseline accuracy becomes the credibility test, EVM indicators become the 

execution validation mechanism, and post-evaluation becomes the learning process. 

This makes the selected model suitable not only for monitoring current projects, but also 

for improving future capital investment decisions109110111. 

CONCLUSION 

This paper addressed the following research questions: 

1. How can FEL maturity be defined and assessed? 

FEL maturity should be defined as the extent to which a downstream oil and gas 

project has developed a reliable, traceable, and decision-ready front-end basis 

before major capital commitment. It should not be assessed only by the existence of 

documents, but by the quality and integration of the business case, WBS, 

risk/opportunity assessment, CPM schedule, cost/resource budget, stakeholder 

analysis, and execution strategy. The CII maturity–accuracy logic is therefore 

important because a project may appear mature, but still unreliable if the underlying 

planning basis is inaccurate112.  

2. How can CPI and SPI be used to validate the credibility of front-end planning? 

CPI and SPI can be used to validate the credibility of front-end planning by testing 

whether the approved baseline performs during execution. CPI indicates whether 

completed work is being delivered within the planned cost basis, while SPI indicates 

whether earned progress is consistent with planned progress113. However, the case 

study shows that CPI or SPI alone can mislead decision-makers. A project may look 

cost-efficient but remain schedule-weak or appear active in progress reporting while 

still having an unreliable baseline. Therefore, CPI and SPI should be used together 

with EAC, TCPI, and WBS-level variance review to support “variance analysis, 

forecasting, baseline control, and corrective action”114. 

3. How can this relationship improve capital investment decision-making? 

The relationship improves capital investment decision-making by converting FEL and 

EVM into a closed governance loop. FEL tests readiness before sanction, EVM 

 
109 U.S. Government Accountability Office. Loc. Cit. 
110 Construction Industry Institute. Loc. Cit. 
111 NASA. Loc. Cit. 
112 Construction Industry Institute. Loc. Cit. 
113 U.S. Government Accountability Office Loc. Cit. 
114 NASA. Loc. Cit.  
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validates execution after baseline approval, and post-evaluation feeds lessons 

learned back into future phase-gate decisions. This strengthens owner decision 

quality by linking front-end readiness with measurable downstream performance 

evidence. For future application, the proposed model should be further tested using 

formal CII FEED MATRS or PDRI scoring combined with actual project CPI and SPI 

data. 
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