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Work in Progress Earned Value 
Management (“WIPing” EVM into 
Shape?)

This article presents a variant on the use of schedule 
performance index (SPI) and schedule variance 
(SV) to 

manage schedule 
performance 
and includes 
a description, 
rationale, and 
explanation on 
how to apply the 
technique.  An 
actual project, as 
well as examples, 
are used to illustrate 
the value and 
application of the 
technique.   A 
basic understanding 
of earned value management (EVM) is required to 
understanding the article, whereas actual practice using 
earned value management, schedule performance index, and 
schedule variance is recommended. 

Earned value management is the standard for measuring 
project schedule and cost performance.   A refinement of 
the basic technique focuses on work in progress (WIP) 
and provides project managers with greater insights into 
schedule performance.  Earned value management uses an 
accumulation of the value of work performed (expressed 
here in dollars) to measure schedule performance against 
a baseline plan.  Using work in progress activities, earned 
value management becomes much more focused on what is 
currently happening relative to project schedule performance.  

By Remi St-Martin, PMP, and David Fannon, PMP

This technique discounts the accumulated value, which 
can be quite significant in large projects and can mask 

issues in schedule 
performance.  This 
article describes the 
technique of work 
in progress earned 
value management, 
how it can be used 
to enhance and 
augment schedule 
performance 
management, and 
provides the pros and 
cons of implementing 
the technique.

Before describing 
this technique, let’s 

review the basic components of earned value management: 
AC = Actual cost, which represents the dollars spent 
completing the work. 
PV = Planned value, which represents the planned cost of 
work that should be complete at a specific point in time.
EV = Earned value, which is a measure of the value of work 
completed at a specific point in time.  

These three components are point-in-time measurements 
and are used to calculate performance indices and variances to 
the baseline plan.

Schedule performance index is a measure of how close to 
the baseline schedule the work is progressing.  The formula 
for schedule performance index is earned value/planned value.  
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This formula answers the question: What is the ratio of what 
you have accomplished (earned value) to what you planned to 
accomplish (planned value)?    Anything above a 1.0 indicates 
the project is performing work ahead of schedule  
or accomplishing more work than planned to the 
measurement point.

Schedule variance is a measure (expressed here in dollars) 
of how far off the baseline schedule the project is.  The 
formula for schedule variance is earned value/planned value.   
A positive number indicates that the project is ahead of 
schedule.  The dollar value is equal to the value of the work 
and can be either ahead of or behind the schedule.

Cost performance index (CPI) is a measure of how 
efficiently the project dollars are being spent.  The formula 
for cost performance index is earned value/actual cost.  The 
formula answers the question: What is the ratio of what we 
accomplished to what we have actually paid?  Anything above 
a 1.0 indicates the project is paying less for work that is being 
accomplished than the planned cost. 

Cost variance (CV) is a measure of how far off the 
baseline cost the project is for the work that was performed or 
earned.  The formula for cost variance is earned value – actual 
cost.  A positive number indicates the project is paying less 
than planned for work accomplished.

These three input and the four output calculations make 
up the basic elements of earned value management.  Work 
in progress earned value management is limited to schedule 
performance, so for schedule performance we will only use 
earned value, planned value, schedule performance index, and 
schedule variance going forward.      

What happens with large value projects that span 
several months or years is a dilution of earned value 

due to accumulated value.  Because all completed work 
has a schedule performance index of 1.0, over time the 
accumulated value can mask work in progress schedule 
performance.   Late task reports provide some insight, 
but even more insight is gained through work in progress 
schedule performance index and schedule variance.   Work 
in progress schedule performance index/schedule variance 
only takes into account the earned value and planned 
value of work that has started and is not yet finished. Work 
already completed is left out of the equations because it 
has a schedule performance index of 1.0 and a schedule 
variance of 0.  Additionally, when the work in progress 
schedule performance index is compared with the total 
project schedule performance index, additional insights can 
be gained.  

Table 1 provides the values for a simple example to 
illustrate the basics of work in progress schedule performance 
index/schedule variance.

PV EV SPI SV
19,000,000$  18,500,000$  0.97 (500,000)$  

Total Project

Table 1:  An example of work in progress schedule 
performance index/schedule variance.

The values listed in Table 1 are for the entire project, 
up to the measurement point.  Overall, this project is very 
healthy with a schedule performance index of 0.97 and a 
schedule variance of approximately -3%.

PV EV SPI SV

Value of 
work 

Started 
Early TSPI-WIPSPI

1,000,000$  500,000$ 0.5 (500,000)$ -$            0.47

WIP Scenario 1

Table 2:  Work in progress, scenario 1.

PV EV SPI SV

Value of 
Work 

Started 
Early TSPI-WIPSPI

1,000,000$  750,000$ 0.75 (250,000)$ 250,000$     0.22

WIP Scenario 2

Table 3:  Work in progress, scenario 2.
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Following are examples that illustrate how work in 
progress schedule performance index/schedule variance can 
produce two different scenarios. 

In Table 2, the values are limited to the work in progress 
task or those tasks in the plan that have started but are not 
yet finished.  The planned value of the work in progress is 
$1 million and the earned value is only $500 thousand, 
indicating that the work is significantly behind schedule.   
The total schedule performance index (TSPI) from Table 
1 (0.97) minus the work in progress schedule performance 
index (WIPSPI) from Table 2 (0.5) is 0.47, which indicates 
the work in progress schedule performance index (0.5) is 
heavily masked by the total earned value of 0.97.  

In Table 3, the values are also listed for work in progress 
tasks.  The planned value is the same as in Table 2 ($1 
million); however, in this case, the earned value is $750 
thousand, which consists of two components:  $500 thousand 
of the work that is scheduled to be in progress and $250 
thousand of the work that was started ahead of schedule.   
In this scenario, the project manager needs not only to be 
concerned about the planned work and how to get it back on 
schedule but also if there are preexisting conditions that may 
lead to quality or rework issues. 

The graph in Figure 1 illustrates how the scenario 
described above looks over time; the numbers in this graph 
were taken from a recent project.  The line graph illustrates 
that, even though the schedule performance index was 0.99 
for the entire project on July 31st, the underlying work in 
progress was 0.79 and behind schedule.  Using a traffic light 
system, the 0.99 would signal “green,” whereas the 0.79 
would signal “red.”   This information provided the project 
manager and team lead(s) with information, which prompted 
them to ask deeper questions about schedule performance and 

create a return to the “green” plans while the overall project 
was in a “green” status.   Additionally, the graph shows how 
the work in progress schedule performance index was steadily 
decreasing during the July period, dropping at one point to 
0.61, while the overall schedule performance index stayed 
more or less constant, at or slightly above 0.90, thus masking 
a project falling behind schedule.   By the time the project 
reached mid-August, the overall schedule performance index 
and schedule performance index tracked differences of more 
or less 0.10,   The difference is a measure of the weight of the 
overall earned value on the work in progress earned value.

The data in Table 4 illustrate the use case for work in 
progress earned value at a lower level of detail.  The table 
contains the measurement dates and baseline costs for weekly 
measurement points.  Note that, over time, the baseline cost 
was reduced due to de-scoping through the change control 
process.  The columns to the right contain the planned value, 
earned value, schedule performance index, and schedule 
variance values for the total project.   In the adjacent column, 
the table lists the work in progress values for the baseline cost, 
planned value, earned value, schedule performance index, and 
schedule variance for the measurement points.  In this section, 
the baseline cost is the value of the work in progress tasks (i.e., 
all work started but not yet finished).  The last set of columns 
shows the differences for schedule performance index and 
schedule variance between the total project and the work in 
progress tasks.  The difference in schedule variance is equal to 
the value of work started ahead of schedule.  A value of zero 
indicates that no work has been started ahead of schedule. The 
difference in schedule performance index is a measure of the 
weight of the earned value on the work in progress schedule 
performance. The last column shows the percentage of earned 
value started ahead of schedule in the work in progress earned 

Figure 1:  Trend of total SPI versus WIP SPI.
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value, which is a measure of how much work in progress 
earned value comes from work started ahead of schedule.   
The data provide some insights into how the work in progress 
technique can help the project manager better understand 
schedule performance. For example, on July 4th, the project 
had the second highest absolute value of work started ahead 
of schedule ($75,152), which slightly improved an already 
low work in progress schedule performance index (0.65).  
The highest value of work performed ahead of schedule was 
on January 9th, with a value of $93 thousand.  This week 
also had the lowest amount of base cost work in progress.  
Performing so much work ahead of schedule indicates a need 
for improved scheduling at the end of the project, which 
means work could be scheduled earlier.  During most weeks, 

the percentage of work performed ahead of schedule in the 
work in progress earned value was near 1%, reflecting good 
discipline and the staff adhering to planned tasks.

Implementing work in progress earned value 
management requires additional flagging and roll-ups in the 
baseline plan, which can be achieved through formulas or 
macros, depending on the tool being used for the project 
plan.   The basic reason for calculating work in progress 
earned value management is to include only those tasks 
that are in progress in the schedule performance index and 
schedule variance calculations.    

Table 5 illustrates a simple seven-task project, with status 
recorded starting on August 1st.  The planned start and 
finish dates are provided for each task, along with the percent 

Value of 
work 

started 
early

Weight of 
total EV 

on WIPSPI

Pct of 
WIPEV 
from 
Work 

Started 
Early

Date BaseCost PV EV SPI SV BaseCost PV EV SPI SV TSV-WIPSV
TSPI - 

WIPSPI

WIPEV/(T
SV-

WIPSV)

27-Jun-08 19,697,295$    6,528,813$      5,796,577$      0.89 -$732,236 4,174,759$      2,512,652$      1,739,438$      0.69 -$773,214 $40,978 0.20 2%
4-Jul-08 19,690,092$    6,916,414$      6,287,788$      0.91 -$628,626 3,552,772$      2,015,686$      1,311,908$      0.65 -$703,778 $75,152 0.26 6%

11-Jul-08 19,692,410$    7,403,288$      6,758,361$      0.91 -$644,927 3,320,334$      1,704,115$      1,041,712$      0.61 -$662,402 $17,476 0.30 2%
18-Jul-08 19,557,504$    7,798,986$      7,152,618$      0.92 -$646,368 3,238,724$      1,909,196$      1,244,994$      0.65 -$664,202 $17,834 0.27 1%
25-Jul-08 19,576,878$    8,402,537$      7,777,073$      0.93 -$625,463 3,439,782$      2,121,976$      1,482,411$      0.70 -$639,566 $14,102 0.23 1%
1-Aug-08 19,497,223$    9,028,105$      8,512,092$      0.94 -$516,013 4,494,636$      2,433,759$      1,900,476$      0.78 -$533,282 $17,270 0.16 1%
8-Aug-08 18,897,679$    9,499,478$      9,052,870$      0.95 -$446,608 4,533,738$      2,616,897$      2,142,408$      0.82 -$474,489 $27,881 0.13 1%

15-Aug-08 18,307,114$    10,023,631$    9,590,621$      0.96 -$433,010 5,168,399$      2,894,864$      2,436,771$      0.84 -$458,093 $25,082 0.12 1%
22-Aug-08 18,307,114$    10,366,839$    9,990,298$      0.96 -$376,542 4,990,406$      2,921,965$      2,520,122$      0.86 -$401,843 $25,302 0.10 1%
29-Aug-08 18,317,016$    10,737,828$    10,317,435$    0.96 -$420,393 4,794,901$      3,064,485$      2,622,508$      0.86 -$441,977 $21,584 0.11 1%

5-Sep-08 18,341,651$    11,289,066$    10,890,999$    0.96 -$398,067 4,981,332$      2,614,062$      2,199,531$      0.84 -$414,531 $16,464 0.12 1%
12-Sep-08 18,341,651$    11,289,066$    10,890,999$    0.96 -$398,067 4,981,332$      2,614,062$      2,199,531$      0.84 -$414,531 $16,464 0.12 1%
19-Sep-08 18,341,651$    11,813,920$    11,398,786$    0.96 -$415,134 4,560,684$      2,621,478$      2,189,131$      0.84 -$432,348 $17,214 0.13 1%
26-Sep-08 18,341,651$    12,096,198$    11,835,626$    0.98 -$260,572 4,412,195$      2,678,114$      2,391,511$      0.89 -$286,603 $26,031 0.09 1%

3-Oct-08 18,370,456$    12,395,672$    12,115,630$    0.98 -$280,042 4,656,148$      2,873,228$      2,564,583$      0.89 -$308,645 $28,604 0.08 1%
10-Oct-08 18,447,630$    12,620,355$    12,348,050$    0.98 -$272,305 4,994,617$      2,674,365$      2,383,474$      0.89 -$290,891 $18,586 0.09 1%
17-Oct-08 18,578,590$    12,766,812$    12,646,740$    0.99 -$120,071 3,196,080$      1,056,185$      911,895$         0.86 -$144,290 $24,219 0.13 3%
24-Oct-08 18,591,062$    13,258,615$    13,204,007$    1.00 -$54,608 2,769,071$      974,732$         901,047$         0.92 -$73,685 $19,077 0.07 2%
31-Oct-08 18,576,897$    13,677,854$    13,573,869$    0.99 -$103,985 2,539,009$      1,000,113$      876,943$         0.88 -$123,170 $19,185 0.12 2%
7-Nov-08 18,605,543$    14,122,025$    13,754,920$    0.97 -$367,106 2,940,957$      1,252,450$      867,122$         0.69 -$385,328 $18,223 0.28 2%

14-Nov-08 18,605,586$    14,798,450$    14,561,142$    0.98 -$237,307 2,600,168$      1,359,774$      1,105,801$      0.81 -$253,973 $16,665 0.17 2%
21-Nov-08 18,608,349$    15,099,007$    14,971,585$    0.99 -$127,422 2,725,534$      1,481,733$      1,335,264$      0.90 -$146,470 $19,048 0.09 1%
28-Nov-08 18,608,349$    15,594,074$    15,395,870$    0.99 -$198,203 2,199,399$      1,283,389$      1,064,945$      0.83 -$218,444 $20,241 0.16 2%

5-Dec-08 18,608,349$    16,038,543$    16,018,828$    1.00 -$19,715 2,066,529$      1,160,862$      1,104,567$      0.95 -$56,294 $36,579 0.05 3%
12-Dec-08 18,415,004$    16,309,697$    16,243,143$    1.00 -$66,554 1,804,442$      1,041,544$      952,758$         0.91 -$88,786 $22,232 0.08 2%
19-Dec-08 18,415,004$    16,557,214$    16,408,219$    0.99 -$148,995 1,780,393$      1,130,084$      961,472$         0.85 -$168,613 $19,618 0.14 2%

2-Jan-09 18,415,004$    17,182,853$    16,829,431$    0.98 -$353,422 1,464,152$      987,853$         616,476$         0.62 -$371,377 $17,955 0.36 3%
9-Jan-09 18,415,004$    17,334,963$    17,412,205$    1.00 $77,242 713,144$         243,661$         227,620$         0.93 -$16,041 $93,283 0.07 41%

Total WIP

Table 4:  Total and WIP earned value data calculation.

Status as of 1-Aug

Task Name Start Finish %Complete PV EV Base Cost
Task 1 15-Jul 25-Jul 100 100$       100$       100$         
Task 2 15-Jul 25-Jul 20 100$       20$         100$         
Task 3 25-Jul 15-Aug 10 50$         10$         100$         
Task 4 25-Jul 15-Aug 0 50$         -$        100$         
Task 5 15-Aug 20-Aug 20 -$        20$         100$         
Task 6 15-Aug 20-Aug 0 -$        -$        100$         
Task 7 15-Aug 20-Aug 100 100$       100$       100$         

400$       250$       
SPI = 0.63

Total Project

Table 5:  Example calculation using all tasks for earned value calculation.
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complete as reported by the project manager and the base 
cost for the task.  The planned value for each task is provided 
based on the status date.  For task 1, the planned value is 
$100 because the planned finish date is in the past.  The 
earned value is $100 because it is 100% complete.  Task 2 has 
a planned value of $100, because the scheduled finish date is 
in the past.  The project manager is reporting 20% complete, 
so the earned value is $20, or 20% of $100.  This task is very 
late, with a schedule performance index of 0.20.  Including 
all the tasks in the schedule performance index calculations 
yields a schedule performance index of 0.63.

Table 6 illustrates the formula for calculating work in 
progressive schedule performance index.  Work in progress 
planned values and earned values are represented in columns 
WIP-PV and WIP-EV.  The total project is represented in the 
columns for planned value (PV) and earned value (EV).  The 
basic logic is to include only those tasks that are in progress, 
because completed tasks have a schedule performance index of 
1.0 and mask the work in progressive schedule performance 
index.

Tasks 1 and 7 are complete and are included in the total 
project schedule performance index but are excluded from 

the work in progress calculations. (Discounting the WIP-
PV and WIP-EV for the completed tasks 1 and 7 produces 
totals of $200 and $50, respectively, compared with $400 and 
$250, respectively,  for the total project.)   The key is to spot 
schedule slippage early and take the appropriate corrective 
action.     
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Table 6: Example calculation comparing total and WIP-only tasks for earned value calculation.

Status as of 1-Aug

Task Name Start Finish %Complete PV E WIP-PV     WIP-EV    Base Cost
Task 1 15-Jul 25-Jul 100 100$       100$       0 0 100$         
Task 2 15-Jul 25-Jul 20 100$       20$         100 20 100$         
Task 3 25-Jul 15-Aug 10 50$         10$         50 10 100$         
Task 4 25-Jul 15-Aug 0 50$         -$        50 0 100$         
Task 5 15-Aug 20-Aug 20 -$        20$         0 20 100$         
Task 6 15-Aug 20-Aug 0 -$        -$        0 0 100$         
Task 7 15-Aug 20-Aug 100 100$       100$       0 0 100$         

400$       250$       200 50
SPI = 0.63 SPI = 0.25

Total Project WIP


