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Integrating cost, schedule, and work performed 

by ascribing monetary values to each.

Budgeted Cost of Work Scheduled (BCWS, $) (“Earned value of 

work accomplished”) the value of work scheduled to be 
accomplished in a given period of time. 

Actual Cost of Work Performed (ACWP, $): the costs 
actually incurred in accomplishing the work performed within 
the control time. 
Budgeted Cost of Work Performed (BCWP, $): the monetary 
value of the work actually performed within the control time 
(= Earned Value).
Actual Time of Work Performed (ATWP, time)
Schedule Time of Work Performed (STWP, time)

Earned Value Approach 

(Cost/Schedule Control Systems Criteria)  Denitions



Cost Variance

Is project spending more or less money than anticipated 

for the work that I did?

Cost Variance (CV = BCWP -- ACWP)

+ (Underrun); -- (Overrun); 0 (On Budget)

Cost Index (CI = BCWP/ACWP)

> 1 (Underrun); < 1 (Overrun); 1 (On Budget)



Schedule Variance

One metric for judging if project making is “progressing” 

faster or slower than expected

More precisely: “How does the value of the work I 

have actually performed compare to the work I 

anticipated performing during this time?”

“Progress” here is measured in value of the work ( $)
Calculated in $ -- but here this is a proxy for value

Schedule Variance (SV = BCWP - BCWS)

+ (Ahead); - (Behind); 0 (On Schedule)

Even if just slightly ahead/behind in time, may be large if 
working on very expensive component of project

Schedule Index (SI = BCWP/BCWS)
> 1 (Ahead); < 1 (Behind); 1 (On Schedule)



Time Variance
Is project spending more or less time than anticipated for the 
work that I did?

Measured in units of time
May be very close even if big difference in the resource 
spending

(TV = STWP Time Variance - ATWP)

+ (Ahead); -- (Delay); 0 (On Schedule)

Time Index (TI = STWP / ATWP)

> 1 (Ahead); < 1 (Delay); 1 (On Schedule)



Resource Flow Variance

Compareshow much expecting to spend during 

this timeframe with what actually spent –

regardless of how much work got done.

Warning: Doesn’t indicate bad or good.  e.g. = if 

Going faster but more cheaply than expected

Going slower but more expensively than expected

Resource Flow Variance (RV = BCWS - ACWP)

+ (Underrun); -- (Overrun); 0 (On Target)

Resource Flow Index (RI = BCWS / ACWP)

> 1 (Underrun); < 1 (Overrun); 1 (On Target)



Earned Value Chart



Resource Flow Variance (RV = BCWS - ACWP)

+ (Underrun); -- (Overrun); 0 (On Target)

Resource Flow Index (RI = BCWS / ACWP)

> 1 (Underrun); < 1 (Overrun); 1 (On Target)

(TV = STWP Time Variance - ATWP)

+ (Ahead); -- (Delay); 0 (On Schedule)

Time Index (TI = STWP / ATWP)

> 1 (Ahead); < 1 (Delay); 1 (On Schedule)

Schedule Variance (SV = BCWP - BCWS)

+ (Ahead); - (Behind); 0 (On Schedule)

Schedule Index (SI = BCWP/BCWS)
> 1 (Ahead); < 1 (Behind); 1 (On Schedule)

Cost Variance (CV = BCWP -- ACWP)

+ (Underrun); -- (Overrun); 0 (On Budget)

Cost Index (CI = BCWP/ACWP)

> 1 (Underrun); < 1 (Overrun); 1 (On Budget)

Budgeted Cost of Work Scheduled (BCWS, $)
Actual Cost of Work Performed (ACWP, $):
Budgeted Cost of Work Performed (BCWP, $):
Actual Time of Work Performed (ATWP, time)
Schedule Time of Work Performed (STWP, time)

CPI= BCWP

ACWP

CV= BCWP - ACWP

SPI = 
BCWP
BCWS

SV= BCWP- BCWS
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Example: Gantt Chart Schedule
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Example: Traditional Reporting



Example: Earned Value Reporting



Example: Activity Analysis



Example: VariancesExample: Variances
BCWP - ACWP = CVACTIVITY

$ 1,500 - $ 1,500 = $ 0A

$ 3,000 - $ 3,000 = $ 0B

$ 1,628 - $ 2,900 = -$ 1,272E

CUMULATIVE VARIANCE = -$ 1,272 

BCWP - BCWS = SVACTIVITY

$ 1,500 - $ 1,200 = $ 300A

$ 3,000 - $ 3,000 = $ 0B

$ 1,628 - $ 3,256 = -$ 1,628E

CUMULATIVE VARIANCE = -$ 1,328 



Variances II
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Example: Activity IndexesExample: Activity Indexes
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Example: Project Indexes

The Aggregate Cost Index is:
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Example: Earned Value Reporting

Values (in Dollars) of BCWS, BCWP, and ACWP for Weeks 1-4
Week 1 Week 2 Week 3 Week 4

Activity BCWS BCWP ACWP BCWS BCWP ACWP BCWS BCWP ACWP BCWS BCW WP
A 300 500 500 300 500 500 300 300 300 300 200 200
B 1,000 1,000 1,000 1,000 1,000 1,000 1,000 500 500 0 500 500
E 814 300 814 814 400 686 814 500 1,000 814 428 400

2,114 1,800 2,314 2,114 1,900 2,186 2,114 1,300 1,800 1,114 1,128 ,100

ACP

1



Example: Earned Value Analysis



Example: Schedule and Cost IndexExample: Schedule and Cost Index
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Example: Integrating CI and SIExample: Integrating CI and SI
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