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A Belgian Research Effort

By Prof. Dr. Mario Vanhoucke

– PMI Belgium 2007 Award 

Research Collaboration Fund

– Support Funding by Flemish 

Government (2008)

– Support by FWO Vlaanderen

Contract nr. G.0463.04

IPMA Research Award 2008

22nd World Congress Rome

www.protrack.be



Agenda

 “Extending Earned Value: How to implement Earned Value to 
perform your Cost & Time Forecasting“
– by Stephan Vandevoorde –

 “Measuring Time” - An Earned Value simulation study
Presentation of the research results
– by Prof. Dr. Mario Vanhoucke & Tom Van Acker –

 “Earned value: a practical case” 
– by Johan Capiau –
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EV Based Cost Forecasting 

& Potential EV Extensions

@

Fabricom Gdfsuez

Stephan Vandevoorde, Ing.

Manager  LT BE

stephan.vandevoorde@fabricom-gdfsuez.com

+ 32 (0) 478 254761
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Agenda

Intro: Fabricom’s Project Management School

Part 1: Cost Forecasting             Used on large / comlex projects 

Part 2: Time Forecasting            Advanced Experimental use

Part 3: EV Extensions                 Experimental use

Note: it is considered that the EV Basics are known
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Organisation

BU Tractebel 
Engineering

BU Power & Gas 
Companies

Airport

Solutions

Fabricom IO (B), Fabricom AS (N), Fabricom Contracting Ltd (UK),

Fabricom Offshore Services (UK), Fabricom bv (NL)

Cofely Airport Services (Paris, Brussels, Montreal),

Logan Teleflex (Hull, Paris, Brussels, Louisville)

Oil, Gas & Power

I

I

BU 
Belgium

BU France 
Energy Services

BU 
International

BU 
The Netherlands

BU France 
Installations and 
Related Services

Turnover 1,65 B€
Manpower 11.500

Turnover 749 M€
Manpower 5.024
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Markets

Proximity Network BeLux
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Fabricom’s Project Management Efforts

 2002 – 2006: 3 re-organisations

lot of people movements  loss of maturity  “troubled” projects

 End 2007: launch of a project management training program 

Large & Complex 

Projects

Small & Medium 

Sized Projects

Fabricom’s 

Project Management School



Part 1: Cost Forecasting

Time

€

PV

EV

AC

What will be 

the final cost?
?

Now
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Extract Procedures Fabricom (cfr. PMBOK)
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Actual Cost

AC

Estimate To Complete

ETC
+

=

Data from accounts

Data from P.M.

To be analysed by 

business controller

Estimate at Completion

EAC



D.O.D. Research - Cost Evaluation Rules

 Once a contract is more than 15-20% complete, the final overrun will be 

worse than the present overrun   (Christensen/Wilson 1992)

 Once a contract is over 20% complete, the CPI does not change by

more than 10%, and in most cases it only worsens     (Christensen/Heise 1993)

 Calculate a range of outcomes:

CPI-based EAC is a floor to final cost (Christensen, 1996)

SCI-based EAC is often the most accurate estimate (Fleming & Koppelman 2000, 

Humphreys & Associates 2002)

VAC > CV

EACcpi < LRE < EACSCI

| CPIfinal - CPI20% | 0,10

PMI BE 10/03/10                                                             EVM 8  Stephan Vandevoorde



PMI BE 10/03/10                                                             EVM 9  Stephan Vandevoorde

It is very hard to recover

 not enough attention is given in the early stages

 strict planning and control in the early stages is needed

CPI shows more variability, especially during early stages

 CPI tends to worsen, but not in all cases

 Compare TCPI < -- > CPI

This rule is true in nearly all cases

For critical project, a periodic cost simulation exercise is 

recommended

Cost Evaluation Rules – Fabricom Experiences

 Once a contract is more than 15-20% complete, the final overrun will be worse than 

the present overrun

 Once a contract is over 20% complete, the CPI does not change by more than 10%, 

and in most cases it only worsens

 Calculate a range of outcomes: CPI-based EAC is a floor to final cost, SCI-based EAC 

is often the most accurate estimate
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P.M. Optimism: Fact or Fiction?

Real Life Application (3)
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Use of EV forecasting

No forecasting technique
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Using the “Evaluation Rules” allows accurate cost predictions  just use them

Fabricom’s Project Management School



Part 2: Time Forecasting

Time

€

PV

EV

AC

How long will 

it take?

Now

?
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SPI – SV: Are they really good signals?

SV = EV - PV      < 0: behind schedule       > 0: ahead of schedule

 SV measures a deviation in euros  makes no sense

 At the end of the project: SV is always 0  perfect performance

 Why? At the end EV = total PV = BAC

 What if we are late?

SPI = EV / PV      < 1: behind schedule       > 1: ahead of schedule

 SPI has no dimensions, easer to understand

 At the end of the project: SPI is always 1  perfect performance

 Why? At the end EV = total PV = BAC

 What if we are late?

 SV & SPI do have an erratic behaviour
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But 
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further

At a certain point in time, the SV / SPI is no more reliable
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Earned Schedule - The Concept

Created by Walt Lipke, Schedule is Different, The Measurable News, Summer 2003
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The idea is to determine the 

time at which the EV accrued 

should have occurred. 

For the above example, ES = 5 months …that is the time associated with the

PMB at which PV equals the EV accrued at month 7.

$

5

Σ PV

Σ EV

Time Now

71 2 3 4 6 8 9 10

A

B

SVc

SVtES AT

Find t such that EV ≥ PVt and EV < PVt+1

ES = t + (EV – PVt) / (PVt+1 – PVt)
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Earned Schedule Metrics: SV(t)

SV(t) = ES - AT      < 0: behind schedule       > 0: ahead of schedule

 Schedule Variance Time

 SV(t) measures a deviation in time units, easy to understand

 At the end of the project: SV(t) shows real deviation
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SPI(t) = ES / AT      < 1: behind schedule       > 1: ahead of schedule

Earned Schedule Metrics: SPI(t)

 Schedule Performance Index Time

 SPI(t) has no dimensions, easier to understand

 At the end of the project: SPI(t) shows real deviation
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Forecasting Duration
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PMI – Practice Standard for Earned Value Management

EACt = (BAC / SPI) / (BAC / PD)

= PD / SPI

Earned Schedule Forecasting

EACt = actual duration + estimated remaining duration

= AD + (PD – ES) / Performance Factor

= AD + (PD – ES) / SPI(t)

= PD / SPI(t)



Forecasting Duration

PV Method: PD / SPI  correlates well at early & middle stage, useless at end

ES Method: PD / SPI(t) predicts accurate at all stages
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Conclusion Part 2

EARNED SCHEDULE MANAGEMENT

EARNED VALUE MANAGEMENT

AC

PV

EV

CV     CPI

SV      SPI

EAC    TCPI

EAC(t)

ES SV(t)      SPI(t) EAC(t)     TSPI(t)
Earned

Schedule

PERFORMANCESTATUS FORECAST

INPUT

 Time Forecasting

 The SPI & SV are not what you believe it is!

 ES is a tool providing reliable schedule indicators + time forecasts

 No additional data needed
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Part 3: There is more with ES… 

€

Time

PV

BAC

PD

EV

ES AT

SV(t)

For a claimed amount of EV at a status point AT, the amount of work which 

should be accomplished is identified by PV at ES
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It is more likely performance is not synchronous with the schedule, the EV has 

a different distribution

Extending EV / ES 

€

Time

PV

BAC

PD

EV

ES AT

SV(t)
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Detecting Tasks Ahead / Delayed 

 ES allows for detecting tasks done “out of schedule”:

 Tasks behind: indicates the possibility of constraints (ex. Tasks 2, 4, 6)

 Tasks ahead: indicates the possibility of future rework (ex. 7,8)

1

3

2 7

4

6

85
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€
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ES AT

SV(t)



€

PV

BAC

PD

EV

ES AT

SV(t)

Schedule Adherence 
1

3

2 7

4

6

85
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 Schedule adherance (P-Factor):

 A measure how the work is done according to the schedule

 A measure how well the scheduling process is being followed

 Value between 0 (out of sequence) and 1 (according to schedule)

 P = EVj / PVj = EVj / EV
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Effective EV Concept 

PV

BAC

PD

EV

ES AT

1

3

2 7

4

6

85
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 EV = EV(p) + EV(r)

EV(p) = P x EV

portion of EV according to plan

EV(r) = (1 – P) x EV

portion of EV not to plan, at risk

high likely a source of rework

• EV(r) = EV(r1) + EV(r2)
EV(r1) = usable portion of EV(r)

EV(r2) = unusable portion of EV(r)

• EV(e) = Effective Earned Value
EV(e) = EV(p) + EV(r1) = f (P, % R) x EV

= a x EV

EV

EV(p) EV(r)

EV(r2)EV(r1)EV(p)

EV(e)
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EV(e) … leads to better cost forecasting
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REVIEW COST RISK 70% By P.M. EACcpieff

R% = 50% R% = 40% R% = 30% R% = 20%

As pogress advances   more information available   %Rework decreases
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EARNED SCHEDULE MANAGEMENT

EARNED VALUE MANAGEMENT

AC

PV

EV

CV     CPI

SV      SPI

EAC    TCPI

EAC(t)

ES SV(t)      SPI(t)

EV/ES ANALYSIS ROADMAP

CV(e)      CPI(e) EAC(e)    TCPI(e)

EAC(t)     TSPI(t)

SV(te)     SPI(te) EAC(te)   TSPI(te)

EV(e)

P-Factor

Earned

Schedule

Schedule

Adherence

Effective

Earned Value

PERFORMANCESTATUS FORECAST

ES(e)

INPUT

Task ahead/delay
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% Rework
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EV Based Cost Forecasting Experiences:

 The P.M.’s cost forecast is usually too optimistic

 Using evaluation rules increases forecast accuracy

Time Forecasting Experiences:

 The SV / SPI is not what you believe it is

 Updating schedules is proven very difficult

 Earned Schedule will help to assess duration forecasts

Earned Value Management is more than just EVM:

 The P-factor allows to evaluate the scheduling process

 The use of effective earned value leads to more accurate forecasts

Fabricom’s Project Management School
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But there are still many questions:

 Starting which point in time are the SPI / SV becoming unreliable?

 Is the ES method really better than the traditional methods?

 Is the use of EV(e) really leading to better forecast accuracy?

May be the most important question:

 PMBOK 4th Edition ( Section 7.3.2.1): 

“…The principles of EVM can be applied to all projects, in any industry...”

 Feedback from the field: EVM “works so well” / “fails terribly”

 Is there an underlying reason why PMBOK’s statement is “too general”?

I trust Mario & Tom do have the answers!

Fabricom’s Project Management School
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Thank You!

Questions?

Fabricom’s Project Management School



Web-Based Project Management Software

Project Cost 
Management

The power of 
Earned Value 

analysis

PMI Belgium

March 10 2010

Johan Capiau



Johan Capiau

CW Consulting

European Partner of Project Insight

www.projectinsight.net

Johan_capiau@cwconsulting.be

+32 (0)2 532 12 75 

www.cwconsulting.be

Welcome!



US based Irvine California

Microsoft Gold Certified Developer and 
Partner

Project Insight created and launched at 
Project World in 2001

Metafuse



Sample customers

http://www.cisco.com/en/US/hmpgs/index.html
http://en.wikipedia.org/wiki/Image:Rabobank.png


Powerful and Easy

100% Web-Based

Intelligent Scheduling

Resource Allocation 

Executive Dashboards

Collaboration & Document 

Management

Approvals

Issue Tracking

Microsoft Integration

Alerts & Notifications

Integrated Calendar

Budgeting & Costing

Time & Expense Tracking

Robust Permissions

Customizable



Agenda

The PMBOK® Guide and Earned Value

Building blocks for Earned Value Management

Link to Project Insight

Monitoring and controlling – Reading and 

and Interpreting Earned Value Management
Information



PMBOK® Guide

Integration

Time

Cost

Communications

Risk

Knowledge areas for Earned Value



Process

Planning 

Processes

Monitoring & Controlling 

Processes

Estimate Costs
Determine 

Budget
Control Costs

Earned Value 
Management

Forecasting

To-Complete 
Performance 
Index (TCPI)

Variance 
Analysis

Performance 
Reviews

Project 
Management 

Software



EV Building blocks

Planned Value (PV) – what is budgeted

Actual Cost (AC) – what was spent

Earned Value (EV) – what was accomplished



Creating the Project

Writing a Book of 100 pages



Assigning Resources

Writing a Book of 100 pages



Entering Time



Reading EV data

The PM’s responsibility is to estimate, budget & control

project costs

Know the expected budget at completion for the

Project as well as all activities

Measure actuals at the activity level

Manage Earned Value Management indicators

Forecast changes as accurately as possible

Reading and Interpreting Earned Value Information



Book Writing example

Reading and Interpreting Earned Value Information

Is the project on schedule ?

Is the project on budget ?



Creating the Project

Planned Value Method (Anbari)

Earned Duration Method (Jacob)



Book Writing example

Reading and Interpreting Earned Value Information

Is the project on schedule ?  Behind Schedule

Is the project on budget ?  Yes



Drill Down



Simulate



S-Curve – Earned Schedule



Project Status Snapshots



Portfolio CPI Reporting



Project Snapshots Report



Snapshot Company – Project –
Resource Portfolio Report

Copyright 2010 Metafuse & Core Performance Concepts Inc.



Closed Loop Analysis



Earn PDU’s

Project Management Webinars

Via partner - Core Performance Concepts Diane Altwies 
PMP

Free of charge to customers and non customers alike

Basic and advanced topics

Earn one PDU per course

Complete course list and registration

http://www.projectinsight.net/project-management-
software/training/schedule.aspx 



Earn PDU’s



Questions ?



Thank you and enjoy the rest of the evening
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