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Issues with EVM Schedule Indicators

* Why does this happen?

* SV and SPI are measured on value ($) y axis

Notthe time-based X Axis

Counterintuitive measures of schedule
performancein $

Difficult to compare and correlate to the network
schedule AND report to management

SV & SPI behave erratically for late projects

* SP| always improves and concludes at 1.00 at end of

project
V alw Improv nd conclu t varian t

end of project

* Schedule indicators lose predictive capability

Over final 1/3 of third of the project
Cannot be used as statistical predictors

Motivation for Walt Lipke to develop Earned
Schedule in 2003
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 SV=EV-PV
e SPI=EV/PV

* At planned completion PV =BAC

* At actual completion EV =BAC

* When actual > planned completion
« SV =BAC-BAC =$000
« SPI=BAC/BAC=1.00
Regardless of lateness !!
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Earned Schedule Concept
Lipke: 2003 “ Schedule is Different”

) i ) Time Now
The idea is to determine the

time atwhich the EV accrued
should have occurred.

2 PV

Vo

| 2
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For the above example, ES =5 months ...that is the time associated with the

PMB at which PV equals the EV accrued atmonth 7. .
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Statistically Predicted Project

Duration = PD / SPI(t)
=10/.714 = 14 months

Earned Schedule Concept
Lipke: 2003 “ Schedule is Different”

Schedule Variance (time) SV(t) = Time Now
Earned Schedule - Actual Time = 5-7 =-2 months
SPI(t) = Earned Schedule / Actual Time=5/7=.714

\
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For the above example, ES =5 months ...that is the time associated with the
PMB atwhich PV equals the EV accrued at month 7.
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Earned Schedule Key Points

e Earned Schedule Indicators constructed to behave in an
analogous manner to the EVM Cost Indicators, CV, CPI, TCPI

* Metrics and formulae included in backup

* SV(t) and SPI(t)
* Not constrained by BAC calculation reference

* Provide duration-based indicators of schedule performance

* Valid for entire project, including early and late finish

* Facilitates integrated Cost/Schedule Management
* using EVM with ES
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Earned Schedule TSPI Prediction (Analogous to TCPI for Cost)

The future efficiency needed to achieved to achieve a target schedule outcome )

* Can the project be completed as planned?

* TSPl =Plan Remaining / Time Remaining
= (PD-ES)/ (PD - AT)

where (PD - ES) = PDWR
PDWR = Planned Duration for Work Remaining

R be completed as estimated?
* TSPI=(PD-ES)/ (ED - AT)

where ED = Estimated Duration

TSPI Value Predicted Outcome
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Earned Schedule Forecasting: IEAC (time)

Analogous to IEAC used to forecast final cost

* Long time goal of EVM ...
Forecasting of total project duration from current schedule status

* Independent Estimate at Completion (time)
* [EAC(t) = PD / SPI(t)
* [EAC(t) = AT + (PD - ES) / PF(t)
where PF(t) is the Performance Factor (time)
* Independent Estimated Completion Date (IECD)
* |[ECD = Start Date + IEAC(t)
* Enables direct comparison to the critical path completion date
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Earned Schedule Limitations
* Dependent on EVM data

* Planned Value and Earned Value
* Quality of the PMB
* No additional data collection required if using EVM

* Earned Schedule predictors assumes historic performance
(measured by SPI(t)) will continue to completion
* Analysisis needed to confirm whether this is valid
* Or substitute a more valid predictor of future schedule performance

 Earned Schedule (like EVM) is a “top down” analysis method
* Does not directly corelate to critical path
* However, a PMB for the critical path can be created

 Earned Schedule analysis can be applied directly to Critical Path
* Orany other area of interest in the project Side o
 |f IEAC (time) total project > IEAC(time) critical path = indicates critical path has changelc(je



Early Empiric Research from 2009 (now replicated many times over)
Booz Allen Hamilton Experience — USA
Un-named US Federal Govt Agency Program Data
Ready for what’s next.

Looking Back: Earned Schedule view of The Project (project)

Comparison of projected Completion Dates

1172972011 ~ Schedule status indicates 5-month delay

8/30/2011 /

Earned Schedule
identified a delay

- ——Critical Path FSMP Go-Live
before the critical path ——ES-projected Go-Live Date
@
f:
‘& 11/30/2010
&

8/31/2010

6/1/2010

T T T T T T T T T
June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun
08 08 08 08 08 0B 08 09 09 09 09 09 09

EVM Period

USA IPMC Conference 2009: Michelle Jones et. al. e Slide 10
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Booz Allen Hamilton Experience — USA
National Reconnaissance Office Program Data

ummary of Program Case Stu

e

Program Case Studies

Program W - year 6

Quantitative measure, supporting controversial ICE

Program W - year 10

Consistent with other program metrics

Program X X Early warning of schedule problems

Program Y Indicated slip, but extent of slip diluted by LOE in EVM baseline

Program Z X Early warning sign of major schedule delay

Additional Earned Schedule Data

Program M Earned schedule forecasts on-time performance for a program being managed to schedule
Program N Earned schedule consistent with other metrics

Civil IT Project

Early warning of a schedule slip

Civil Shipbuilding Program

X

Accurate projection of a 6-month delay in delivery

« Insightful: Earned schedule metrics and forecast are a leading indicator of schedule
performance or highlight something missed by other analytical techniques

« Consistent: Earned schedule metrics and forecast are consistent with the other

program data

» Misleading: Earned schedule metrics and forecast are inconsistent with other program

status indicators

USA IPMC Conference 2010: Lisa Wolf, Michelle Jones
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Schedule prediction using Earned Schedule TSPI - SPI(t) chart

1. Re baseline:
Did NOT zero

SV

Immediate unexpected
deteriorating schedule

2. WARNING:

performance

3. Early warning enabled

Schedule Performance

Improvement
SPI(t) from .70 to .99

4. Schedule performance stabilized, SPI(t) > .9
Project delivered final 2.7% 4 weeks late.
TSPl of 1.3 on 23 July indicated PD unachievable
EXCELLENT RESULT for rebaselined 65-week
Planned Duration project
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Improving schedule performance can improve cost performance
Cost prediction using Earned Value Cost Independent Estimates at Completion (IEAC) chart

1. Re baseline: 2. WARNING: 3. Early warning enabled Cost 4. Cost performance stabilized with cost VAC
Did NOT zero CV Immediate unexpected Performance Improvement $3.195 underspent.
deteriorating cost IEAC CPI x SPlimproved from $2.164 Risk budget not used. Total underspend
performance $5.299 to $3.415 (BAC $3.744) $5.359.
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Case Study Conclusion (Cost and Schedule Variances Chart) — Final Point

1. Re baseline:
Did NOT zero CV

2. WITHOUT THE EVM AND
EARNED SCHEDULE PROJECT
PERFORMANCE EARLY
WARNINGS HERE

3. THE PROJECT COST AND SCHEDULE OUTCOMES
ACHIEVED AT COMPLETION WOULD NOT HAVE
OCCURRED.
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Earned Schedule Resources

e Earned Schedule website www.earnedschedule.com

* Public domain repository of freely available Earned Schedule information
* Papers and Presentations
* Calculators
* Books (including translations)
* News

* Free Earned Schedule Masterclass https://pgcs.org.au/es-mc-registration/
e |[SO 21508:2026 Edition 2: 1s021508:2026 - Project, programme and portfolio

man ment — Earned value man ment

e [SO 21512:2024: 150 21512:2024 - Project, programme and portfolio management —
Earned value management implementation guidance

e AS 4817:2019: Earned value management in project and programme management (ISO
21508:2018, MOD) AS 4817:2019 | Standards Australia Store

* Pending modified adoption of ISO 21508:2026 Edition 2 Slide 15
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Thank you
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Earned Schedule Terminology

EVM

Earned Schedule

Status

Earned Value (EV)

Earned Schedule (ES)

Actual Costs (AC)

Actual Time (AT)

SV

SV(t)

SPI

SPI(t)

Future
Work

Budgeted Cost for Work
Remaining (BCWR)

Planned Duration for Work
Remaining (PDWR)

Estimate to Complete (ETC)

Estimate to Complete (time) ETC(t)

Prediction

Variance at Completion (VAC)

Variance at Completion (time)
VAC(t)

Estimate at Completion
(EAC) (supplier)

Estimate at Completion (time)
EAC(t) (supplier)

Independent EAC
(IEAC) (customer)

Independent EAC (time)
IEAC(t) (customer)

To Complete Performance
Index (TCPI)

To Complete Schedule
Performance Index (TSPI)

Copyright © Lipke & Henderson 2012
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Earned Schedule Formulae

Indicators

ES=C+I
Earned Schedule ES.,n | number of complete periods (C)
plus an incomplete portion (l)
Actual Time AT,_,,, | AT=number of periods executed
SV(t) |SV(t)=ES-AT
Schedule Variance
SV(t)% | SV(t)% = (ES - AT)/ ES
Schedule Performance SPI(t) | SPIt) = ES /AT
Index
To Complete Schedule ISP TSPI = (PD - ES) / (PD - AT)
Performance Index TSPI = (PD - ES) / (ED - AT)
Independent Estimate IEAC(t) IEAC(t) = PD / SPI(t)
at Completion (time) IEAC(t) = AT + (PD — ES) / PF(t)
Variance at _
Completion VAC(t) | VAC(t) = PD - IEAC(t) or ED

Copyright © Lipke & Henderson 2012
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™

ES Computation Example

EV
SPI($) = — ‘ sv(s)-ev-pv |
PV
1 PV /
ES
SPI(t) = AT‘ SV(t)=ES-A1I
| ' Projection of EV
A et onto PV
1 i I
$ Time-Based !
Schedule Indicators 4
4 P s : LES = All of May + Portionof June
e ! Es_5.  EV-PV(May)
o < I PV(June)-PV(May)
.’ : IaT-7
4 5 & 1
- 1
g . 1
- I
= ° I
- - | | ! | | # | ! |
J F M A M J J A S o) N
Time
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ES Computation Example

Earned Schedule requires the:
1) PMB; and
12) Accrued EV for calculation.
The equation is: ES = C + 1

The value of C is found by
counting the number of the PMB
$ | time increments for EV > PV,

In this example the count is from
1 January through May.
C = 5 (months).

| The first step is to determine C. &

PV

o

\

m
‘<|

= = = = - —— e - -

Projection of EV

onto PV

LES = All of May + Portionof June

ES=5+

AT =7

EV -PV(May)

PV(June)-PV(May)

Copyright © Lipke & Henderson 2012
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ES Computation Example

| Thus far, ES = 5 + I (months).

| is the equation for calculating I.
For the example, let

1) EV = 100

| 2) PV: (May) = 90

3) PV (June) = 110.

$ Let's calculate I:
I =(100-90)/(110-90) = 0.5

1ES =5 + 0.5 = 5.5 (months)

In the small box at the lower right,

<]

' | From ES (5.5 months) we can now
calculate the ES indicators:
— SV(t) and SPI(t).

EI The EV is reported at Actual Time
= | AT = 7, the end of June.

SV(t) = 5.5—-7 = - 1.5 months

SPI(t) = 5.5/ 7 = 0.79

EV

il e NN = o

LES = All of May + Portionof June

ES=5+

AT =7

EV - PV(May)

PV(June)-PV(May)

Copyright © Lipke & Henderson 2012
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