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EARNED VALUE MANAGEMENT

01/ FOUNDATIONS

PV, EVE&AC

Start with the three inpute every EYM caleulation needs.

PV

PLANNED VALUE

Budgeted coct of work ccheduled by the ctatue date.
Uhat chould we have com,b/etea/?

|5l/

EARNED VALVE

Budgeted value of work actually completed by that date.
What have we achieved, valued at the baceline budget?

AC

ACTUAC COST

Cost incurred for the work performed by that date.

What cocte have we incurred for work ,bekfarmed 7

ONE PROJECT. ONE STATUS DATE.

10 equal-budget work packages x $1,000 each.
BAC (Badget al Com,b/etiah ) = f 70,000.
By today: 6 planned complete - 4 actually complete.
Recorded coct incurred: £5,000.

Pl/ El/
£6,000 £4.000
6 x §1,000 4 x §£1,000

AC
£5,000

From coct recorde

Accumption: A package earng ite full budget only when complete (0/100).

READ THE RESULT

EV < PV: (ecc work completed than planned.
EV < AC: Completed work cost more than it budget.

CHECK BEFORE CALCULATING

+ Uce the came ccope, ctatus date and reporting bagic.
El/ ic budgeted value — not revenue or cach received.

wikifree.com
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EARNED VALUE MANAGEMENT 02/ COST VARIANCE

COST VARIANCE (CV)

Are we over or under budget for the work performed?

THE FORMULA

CV=€EV-AC

EV = budgeted value of work performed.

AC = actual coct incurred for the came work.

Exprece Cl in currency, using the came ccope, date and reporting bagic.

WHAT THE SIGN MEANS
CV>o0 CV=0 CV <o
UNDER BUDGET ON BUDGET OVER BUDGET
Actual coct i¢ lower Actual coct matchee Actual coct exceede
than earned value. earned value. earned value.
WORKED EXAMPLE
Ueing the came project and ctatue date ac page 01:
ElV = 54,000 AC = 85,000

ClV = £4,000 - $5,000 = -$1,000

RESULT: $1,000 OVER BUDGET

The work performed coct $1,000 more than ite budgeted value.

WHAT TO CHECK NEXT

Review labor rates, material costs, rework and cost-record accuracy.

Identify the cauce before choocing corrective action.

DO NOT CONFUSE CV WITH MONEY (EFT
BAC - AC i¢ budget remaining; Cl/ comparee EV with AC.

. CV deccribec performance ¢o far, not the final project coct.
. | Source: US. DOE - EUM wikifree.com
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EARNED VALUE MANAGEMENT 03 / SCHEDULE VARTANCE

SCHEDULE VARIANCE (SV)

Have we earned more or lece value than cecheduled?

THE FORMULA

SV=€EV-PV

EV = budgeted value of work performed.
Pl/ = budgeted value of work ccheduled by the came date.

SV ic meacured in currency. It ic not a number of daye.

WHAT THE RESULT MEANS
V> o0 V=0 SV <o
AHEAD OF PLAN MATCHING PLAN BEHIND PLAN
More budgeted work Earned value equals (ece budgeted work
earned than planned. planned value. earned than planned.
WORKED EXAMPLE
Ueing the came project and ctatue date ac page 01:
El = 54,000 Pl = 86,000

SV = $4000 - $6,000 = -5£2,000

RESULT: $2,000 (ESS WORK VALUE EARNED

Progrece ic below plan in budget terme, not 2,000 of extra coct.

HOW T0 USE IT

Locate unfiniched planned work and ingpect dependencies.

Uce the project cchedule to ascece milestone and finich-date effects.

A LIMIT OF TRADITIONAL SV
+ SV doee not meacure delay in daye or identify the critical path.

. Once El and Pl both reach BAC, Sl = 0, even after a late finich.
| 5 U.S. DOE / cee p.15 wikifree.com
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EARNED VALUE MANAGEMENT

04/ CPT

COST PERFORMANCE INDEX

How much budgeted work value do we earn per dollar cpent?

THE FORMULA

CPI=EV/AC

CPI compares earned value with actual cost.
An index of 1.00 means cost performance matches the budget.

CPI i¢c a ratio, not a currency amount. AC must be greater than zero.

WHAT THE RESULT MEANS
CPI > 1 CPI =1 CPI < 1
FAVORABLE ON BUDGET UNFAVORABLE
More than 81 of value $1 of earned value (ece than 81 of value
per 81 of coct. per 81 of coct. per 81 of coct.
WORKED EXAMPLE

Ueing the came project and ctatus date ac page 01:

ElV = £4,000

AC = $5,000

CPI = $4,000/ £5,000 = 0.80

RESULT: S0.80 OF VALUE PER $1 SPENT

The work i¢ cocting more than ite budgeted value.

HOW T0 USE IT

Compare the index acroce reporting dates, then invectigate cauges.
Uce cumulative EI and AC when making a cumulative-CPI forecast.

+ DO NOT MISREAD THE PERCENTAGE

CPI = 0.50 does not mean cost ic only 20% above earned value.

wikifree.com

. AC/ EV = 1/ CPI = 1.25: actual coct i¢ 25% above that value.
_ , U.S. DOE [ cee p.15
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EARNED VALUE MANAGEMENT 05/ SPI

SCHEDULE PERFORMANCE INDEX

How much planned work value hase actually been earned?

SPI=ElV/PV

SPI compares earned value with planned value.

THE FORMULA

An index of 1.00 meang earned value matehes the plan.

CPI i¢ a ratio, not elapsed time. Pl must be greater than zero.

WHAT THE RESULT MEANS

SPI > 1 SPI =1 SPI< 1

AHEAD IN VALVE MATCHING PLAN BEHIND IN VALUVE
More earned value Earned value matchee (ece earned value

than ccheduled. ccheduled value. than ccheduled.
WORKED EXAMPLE
Ueing the came project and ctatue date ac page 01:

El = 54,000 Pl = 86,000

SPT = $4,000/ 86,000 =~ 0.667
PESULT: ABOUT 66.2% OF PLANNED VALUE

[hic doec not mean the project ic 66.2% phycically complete.

HOW T0 USE IT

Ingpect the critical path and near-critical activities as well.

Keep Full precicion in caleulations; round only the dicplayed result.

SPT IS NOT A FINISH-DATE FORECAST
+ Do wnot accume duration = planned duration ASE

.2 Traditional SPI reachee 1 when El = P/ = BAC, even if late.
5 U.S. DOE / cee p.15 wikifree.com 05_+
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EARNED VALUE MANAGEMENT 06 / BAC & PROGRESS

BUDGET & PROGRESS

Separate earned progrece, budget uced and remaining work.

THE BASELINE

BAC = baceline ccope budget

Budget at Completion ic the budget ascigned to the bageline work.

Management recerve ic outeide the performance measurement bageline.

THREE DIFFERENT PERCENTAGES

Earned progrece 0
EV/BAC x 100 10%
Planned progrece 0
PV / BAC 100 60%
Budget uced 0
AC / BAC x 100 50%

Example: BAC = $10,000; PV = $6,000; EV = $4,000; AC = £5,000.
WORK REMAINING IS NOT MONEY REMAINING

Budgeted value of unfiniched work
BAC - El/ = £10,000 - $4,000 = $6,000

Budget left before reaching BAC
BAC - AC = $10,000 - $5,000 = £5,000

MEASURE PROGRESS OBJECTIVELY

Accign budget weighte and earning rulee before work ctarte.

Earn value from verified achievement, not cimply from cpending.

CHECK THE BASIS
+ EV / BAC i¢ budget-weighted completion, not elapced time.

. Uce a congcistent approved bageline and BAC > 0.
| US.DoD IPM/ see p.15 wikifree.com 06 l
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EARNED VALUE MANAGEMENT 0z /EAC / AT BUDGET |

EAC: FUTURE WORK AT BUDGET

Forecact total coct when remaining work can meet ite budget.

THE FORMULA

EAC = AC + (BAC - EV)

EAC = Ectimate at Completion: expected total project cogt.
AC ic already incurred: BAC - EV ic remaining work at budget.

WHEN THIS METHOD FITS

Uce when pact coct variance ic not expected to continue.

[he remaining work ic expected to be done at budgeted ratec.

Thic ic an agcumption to justify, not an automatic recovery.

WORKED EXAMPLE

BAC = $10,000 [ El = £4,000 [ AC = £5,000
Remaining work at budget = £10,000 - $4,000 = $6,000

EAC = $5,000 + £6,000 = £11,000
RESULT: FORECAST FINAL COST OF $11,000

The $1,000 overrun already incurred remaing in the forecast.

A USEFUL CROSS-CHECK
EAC = BAC - CV/

Cl = -$1,000, ¢o $10,000 - (-§1,000) = $11,000.
The extra 1,000 ic not eraced by better future performance.

DOCOMENT THE ASSUMPTION
+ Explain why the remaining work can return to budgeted cost.

IF current inefficiency will continue, use a different forecact.
P | SAS/ U.S. DOE [ cee p.15 w,'k/'fkee.com Ol l
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EARNED VALUE MANAGEMENT 08/ EAC/ CPI l

Forecact total coct if the current cost efficiency persicte.

EAC: CURRENT CPI CONTINUES

THE FORMULA

EAC = BAC / CPI

Uce cumulative CPI = cumaulative EV / cumulative AC.

Accumption: the remaining work follows the came coct efficiency.

AN EQUIVALENT FORM
EAC = AC + (BAC - EV) / CPT

With the came cumulative data, both forme give the came ancwer.

The cecond form ceparatec incurred coct from future coct.

WORKED EXAMPLE
BAC = $£10,000; E/ = £4,000; AC = $5,000.
CPI = £4,000/ 85,000 = 0.50

EAC = $10,000/ 0.80 = $12,500

RESULT: FORECAST FINAL COST OF $12,500

Ex,bected remaining coct = f72,500 - ,8‘5,000 = X?,SOO.

CHECK THAT THE TREND IS RELEVANT

Ack whether upcoming work hag cimilar recources, rates and ricks.

A different work mix or a one-off past event can weaken thic model.

CPIL muct be pogitive; a zero denominator cannot produce a forecast.

A FORECAST IS NOT A COMMITMENT
+ Keep full precicion and refrech the forecast ac evidence changec.

OB’__l_

EAC = 12,500 doe¢ not change the £10,000 bageline BAC.
w, | SAS/US DOE( seep.15 wikifree.com
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EARNED VALVE MANAGEMENT 07/ EAC / CPI x SPT l

EAC: COST + SCHEDULE

Uce a combined factor only when cchedule effecte drive future coct.

THE FORMULA

EAC = AC + (BAC - EV) / (CPT x SPI)

CPI x SPI ic the accumed efficiency factor for the remaining work.

Thic method needs a credible cost impact from cchedule performance.

WHEN TO CONSIDER IT

For example, delay may extend cite overhead or require overtime.
Being behind cchedule alone does not prove thic model is cuitable.

Uce it ac a reaconed ccenario, alongeide a detailed remaining ectimate.

WORKED EXAMPLE

BAC = $10,000; El/ = $4,000; AC = $5,000; Pl/ = $6,000.
CPI = 0.50; SPI = 4,000/ 6,000 = 0.666...

Remaining budgeted work = §10,000 - $4,000 = $6,000.

EAC = 85,000 + 6,000/ (0.80 x 2/3)
EAC = £5,000 + $11,250 = £16,250

RESULT: A HIGHER COST-AND-SCHEDULE SCENARIO

The forecact differs because the future-performance ascumption differs.

Uee Full precicion: rounding SPI to 0.67 changes the caleulation.
CPI and SPI must both be pocitive.

DO NOT APPLY THIS FORMULA AUTOMATICALLY
CPI and SPI are not independent causes of coct in every project.

0?_+

Explain the mechanicm and compare againet a bottom-up ectimate.
\ | SAS Coct Ectimatec [ cee p-15 WI'AI.F ree.com
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EARNED VALVE MANAGEMENT 10 / BOTTOM-UP EAC

EAC: BUILD IT FROM THE WORK

Ectimate the unfiniched work directly when pact trends are a poor quide.

THE FORMULA

EAC = AC + bottom-up ETC

ETC = Ectimate to Complete: expected cost of the remaining work.

Re-ectimate remaining tacks, quantities, recources, rates and ricks.

WORKED EXAMPLE: NEW ESTIMATES

At the came ctatue date, AC = £5,000. The team ectimatec:

Remaining labor $£3,600
Remaining materiale 52,400
[ecting and cloceout f 1,200

Bottom-up ETC = $3,600 + $2,400 + §1,200

ETC = §2,200
EAC = £5,000 + 7,200 = 12,200

RESULT: FORECAST FINAL COST OF £12,200

Thic ccenario ic baced on refreched ectimatee, not a fixed CPL

MAKE THE ESTIMATE TRACEABLE

Record owners, quantities, rates, accumptions and included ricks.
Exclude work already cocted in AC <o the forecast doec not double-count.

KEEP THE BASELINE AND FORECAST DISTINCT
An updated EAC doec not automatically authorize a new BAC.

70_+

. Review approved changes through the project change procesc.
| o' U.S. DoD IPM [ see p.15 wikifree.com
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EARNED VALUE MANAGEMENT 11/ ETC & VAC I

REMAINING COST & FINAL VARIANCE

Separate the coct ctill expected from the overrun expected at completion.

ESTIMATE TO COMPLETE

ETC=EAC-AC

[he additional cost expected to finich the remaining work.

VARTANCE AT COMPLETION

VAC = BAC - EAC

Pocitive: forecact underrun. Zero: on budget. Negative: overrun.

WORKED EXAMPLE
Uce the CPI forecact: EAC = $12,500: AC = $5,000: BAC = $£10,000.

ETC = $12,500 - $5,000 = $7,500
VAC = 10,000 - $12,500 = -$2,500

RESULT: $2,500 TO FINISH: $2,500 FORECAST OVERRUN
Both reculte depend on the celected $12,500 EAC being credible.

DO NOT MIX UP CV AND VAC

Cl/ = EV - AC: cost variance on work performed co far.

VAC = BAC - EAC: forecast variance for the finiched project.
Here, Cl/ = -51,000 while VAC = -£2,500.

A SIMPLE CONSISTENCY CHECK
+ AC + ETC must equal EAC for the came ccope and ctatus date.

; ETC ic a forecact; BAC - AC ic only the ungpent bageline budget.
| | Oracle EVM [ cee p.15 W;&él’f' ree.com 11 l
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EARNED VALUE MANAGEMENT 12/ TCPL / BAC l

[CPL: MEET THE BAC

How efficient muct the remaining work be to meet the chocen coct target?

THE FORMULA

TCPI(BAC) = (BAC - EV) / (BAC - AC)

Numerator: budgeted value of the work ctill to be earned.
Derominator: coct allowance left before reaching the target.

HOW TO READ THE REQUIREMENT

TCPI > 1: earn more than $1 of budgeted work per $1 of future coct.
TCPI = 1: remaining work must perform at budgeted cost.
TCPI < 1: the target allowe lece than $1 of value per $1 of coct.

WORKED EXAMPLE

BAC = $10,000; EV = $4,000; AC = $5,000; BAC target = $10,000.
Remaining work value = $10,000 - £4,000 = $6,000.

Cost allowance left = §10,000 - £5,000 = §5,000.

TCPI(BAC) = $6,000/ 85,000 = 1.20

REQUIRED FUTURE COST EFFICIENCY

The remaining work muct earn £1.20 of value per 81 of cost.

COMPARE WITH PERFORMANCE TO DATE

Current CPI = 0.80; required future efficiency = 1.20.
Cloging that gap requires a credible recovery plan, not just a target.

CHECK THAT THERE IS AN ALLOWANCE (EFT
+ IF BAC = AC, the ratio i¢ undefined; if BAC < AC, it i¢ not useful.

’/Z__l_

With unfiniched work, no allowance remaing for positive-cost work.
. | DoD / Oracle TCPL/ cee p.15 wiéif ree.com
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EARNED VALVE MANAGEMENT 13/ TCPL A EAC |

[CPI: MEET THE EAC

How efficient muct the remaining work be to meet the chocen coct target?

THE FORMULA

TCPI(EAC) = (BAC - EV) / (EAC - AC)

Numerator: budgeted value of the work ctifl to be earned.
Derominator: coct allowance left before reaching the target.

HOW TO READ THE REQUIREMENT

TCPI > 1: earn more than $1 of budgeted work per $1 of future coct.
TCPI = 1: remaining work must perform at budgeted cost.
TCPI < 1: the target allowe lece than $1 of value per $1 of coct.

WORKED EXAMPLE

BAC = $10,000; EV/ = $4,000; AC = §5,000; EAC target = $12,200.
Remaining work value = $10,000 - £4,000 = $6,000.

Coct allowance left = 12,200 - £5,000 = £2 200.

TCPI(EAC) = $6,000/ $72,200 ~ 0.833

REQUIRED FUTURE COST EFFICIENCY

Thic $12,200 target neede about $0.833 of value per 81 of future coct.

COMPARE WITH PERFORMANCE TO DATE

Current CPL = 0.80, <o thic target ctill needs a modect improvement.
Uce the celected forecast ac the target; do not replace BAC in the numerator.

A FORECAST CROSS-CHECK, NOT PROOF
+ When EAC = BAC / CPI, TCPI(EAC) equale that came CPI by algebra.

A meaningful ratio needs remaining work and EAC > AC.
| DoD / Oracle TCPL/ cee p.15 WI.léI.F ree.com 7559 l
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EARNED VALUE MANAGEMENT 14 / WORKED CASE

ONE COMPLETE EVM REVIEW

Bring meacurement, forecascting and recovery into one decicion.

NEW EXAMPLE: ONE COMMON STATUS DATE

BAC = £80,000 Pl = $40,000
ElV =532000 AC=540000

1. MEASURE CURRENT PERFORMANCE

Cl/ = £32,000 - $40,000 = -§8,000
Over budget for work performed.

SV = $32,000 - £40,000 = -$8,000
Behind plan in budgeted work value.

CPI=050 SPI=0.80

Both indicec are unfavorable.

2. FORECAST: ASSUME CURRENT CPI CONTINUVES
EAC = $80,000/ 0.80 = $100,000

ETC = $100,000 - £40,000 = $60,000

VAC = 880,000 - £100,000 = -£20,000

3. TEST THE ORIGINAL TARGET
TCPI(BAC) = ($80,000 - $32,000) / (880,000 - £40,000)
TCPI(BAC) = £48,000/ 840,000 = 1.20

DECISION: INVESTIGATE, FORECAST, THEN ACT

At CPT 0.80, the forecact i¢ 20,000 above BAC.
Meeting BAC needs future efficiency 1.20; ascece a credible recovery plan.

THE ASSUMPTION CHANGES THE ANSWER
+ Future work at budget: EAC = $88,000. CPI-only: $100,000.

. CPI x SPI ccenario: EAC = $115,000. Compare the evidence.
s | Original worked example [ cee p.15 w:’éif ree.com 19
: +
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EARNED VALVE MANAGEMENT 15 / QUICK REFERENCE l

YOUR FORMULA QUICK REFERENCE

Chooge the formula by the quection and the forecast accumption.

COST VARIANCE SCHEDULE VARIANCE

OV =EV-AC SV =EV-PV

Pocitive favorable; negative unfavorable. Currency variance, not delay in daye.
COST INDEX SCHEDULE INDEX
CPI=EV/AC SPI=EV/PV

Above 1 favorable; AC must be > 0. Above 1 ahead in value; P/ must be > 0.

FORECASTS: PICK THE ASSUMPTION

Future work at budget

EAC = AC + (BAC - EV)

Current coct efficiency continues

EAC = BAC / CPT

Cost and cchedule factor applies

EAC = AC + (BAC - EV) / (CPI x SPI)

Frech ectimate of remaining work

EAC = AC + bottom-up ETC

REMAINING COST FINAL VARIANCE
ETC = EAC - AC VAC = BAC - EAC
Expected additional cost to finich. Negative means forecact overrun.

TCPI(BAC) = (BAC - EV) / (BAC - AC)
TCPI(EAC) = (BAC - EV) / (EAC - AC)

Uce remaining work and a pogitive remaining cost allowance.

Earned progrece = El/ / BAC x 100. Keep ccope, date and bagic congictent.

REFERENCES / TAP TO OPEN IN THE PDF

U.S. DOE - EVM Tutorial, Module &
U.S DoD - IPM Deﬂ'm‘t:‘ons’
+ CAS - Earned falue Coct Ectimates

Oracle - Earned [(alue Formulag
% | Sources below - Original examples W;&él‘f' ree.com 15
f \ i
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