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Fig 1. Where is used Earned Value Analysis

Introduction to Earned Value

Project Management had many tools and techniques for the management of the
successful project. One of the most regarded of these tools would be Earned Value
Analysis.

Maybe the less than full embrace can be attributed to following scenario. You as the
project manager of a key project, have a client that contracted with your firm to produce
6 Strategic Deliverables for the company. You created a plan to produce the five
Deliverables during this year. In fact, the plan calls for 100 hours to be spent for each
assembled deliverable. The year ends and six deliverables were produced. At year end
you check with the finance department to inquire about the total number of hours spent
to produce the six deliverables. Finance informs you that 500 total hours were
expended. At first blush, you, the project manager, are filled with a sense of
accomplishment, in fact dazzling accomplishment as you finished the planned six-
hundred-hour production of Gizmos in 500 hundred hours, saving the company 100
hours that may be applied to other projects in need. Then, a sense of less-than-great
feeling is recognized from deep within, why? What’s wrong with this picture? Bad
estimations, bad planning? Under-allocation resources?
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Perhaps it is the fear of the unknown that gives Earned Value a less than importance
review by many in the field. Information, which is power, can help hold project fear
controlled. Therefore, this paper sets out with the fundamental expectation of providing
basic information about Earned Value that will allow us to embrace the positive of
EVMS without the fear of unknow.

What is Earned Value Analysis?

Earned Value Analysis (EVA) is a method that allows the project manager to measure
the amount of work actually performed on a project beyond the basic review of cost and
schedule reports. EVA provides a method that permits the project to be measured by
progress achieved. The project manager is then able, using the progress measured, to
forecast a project’s total cost and date of completion.

Oftentimes the term “earned value” is defined as the “budgeted cost of worked
performed” or BCWP. This budgeted cost of work performed measure enables the
project manager to compute performance indices or burn rates for cost and schedule
performance, which provides information on how well the project is doing or performing
relative to its original plans. These indices, when applied to future work, allow for to
project manager to forecast how the project will do in the future, assuming the burn
rates will not fluctuate, which oftentimes is a large assumption.

Earned Value Analysis Requirements

In order for the Earned Value Analysis to be accurate, a good solid project plan must be
created. The project plan, especially the Scope Statement is the foundation to solid
earned value practice.

In order to develop that common understanding of the project work, another key project
deliverable should be created: The Work Breakdown Structure (WBS). The WBS
breaks down all authorized work scope into appropriate elements for planning,
budgeting, scheduling, cost accounting, work authorization, measuring progress, and
management control

As one can plainly see, project planning is a necessity for project success and the
incorporation of earned value analysis on your project. Now that basis for EVA has
been established, let’s focus on three primary areas of information needed to compute
EVA.
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EVM Foundational Concepts
As introduced above, Earned Value Management Systems allow the project
manager to answer the following three questions, as they relate to the project:

1. Where have we been?
2. Where are we now?

3. Where are we going?

Introduction to Earned Value

e This Value is generally called "Earned Value", since it is literally
the value obtained by the work done.

e It is an overall performance of the project in terms of both time
and costs

e The purpose of this analysis is to measure the progress of the
project and help predict its outcome.

In order for Microsoft Project to calculate the earned value of the
Project Plan, you must first need:

e Save the Baseline to get the planned cost of the planned
(planned) work

e Enter the work actually done from the tasks or assignments

e Set a status date for MS Project to calculate in actual
performance
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Fig 2. Establishing the baseline — an Iterative, three step process
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Fig 2. Earned Value Methodology
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Definition of Basic Values

Planned value (CPTP, BCWS or PV): This is the cost of work budgeted for an
activity or for the project over a period. Determines the total budgeted cost up to
the date of the analysis.

Answers the question of "how much work should have been done by the analysis
date?"

Current Cost (CRTR, ACWP or AC): Itis the actual cost of the work to date (or
for a period of time, for example: a phase). It includes direct and indirect costs. It
answers the question: How much have we actually spent to date?

Earned Value (CPTR, BCWP or EV): It is a measure of the progress of the
project to date or is the budgeted cost of the work done to date.

Answer the question "how much work has actually been completed from the
initially budgeted?"

EV = PV * % actual progress) or BAC * % real progress

BAC= Is the sum of all budgets allocated to a project

Example. If there an estimated project of $18,000 budget in a 10 month duration

At the end of the 4th month there is an progress of 26.7%.
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Earned Value Example

In this example we will use a project with two tasks:

ID Name
100 Solution Design
200 Build Application

We would like to produce a weekly project update to the Chief Technology Officer. The

earned value method will give us metrics that include:

= Schedule status
= Budget status
= End-of-project projections for both

For this project, we will simply produce all of the earned value metrics in one table.
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Project Planning

Earned value analysis requires four things to be set up during the project planning phase:

1
2.
3

4.

Breaking the project into tasks
Assigning each task, a start and end date
Assigning each task a budget

Choosing a project status period

Here is what our example project might look like after project planning:

ID Name Start End Budget
100 Solution Design Mar.1 | Mar. 10 | $10,000
200 Build Application Mar. 7 | Mar. 20 | $15,000

TOTAL $25,000

At this point we also need to make a few assumptions. Let’'s assume it's March 3 today and

we are doing the analysis up to the current point (today).

The Earned Value Calculation

The earned value calculation at each predefined status point is a 5-step process. Each step

has several variables that are calculated during that step

1. Gather Work Performance Information (the inputs)

o Budget at Completion (BAC)
o Planned Value (PV)

o Earned Value (EV)

o Actual Cost (AC)

2. Determine Schedule Status

o Schedule Variance (SV)

o Schedule Performance Index (SPI)

3. Determine Cost Status

o Cost Variance (CV)

o Cost Performance Index (CPI)


https://www.projectengineer.net/tutorials/earned-value-tutorial/gether-work-performance-information/
https://www.projectengineer.net/tutorials/earned-value-tutorial/determine-schedule-status/
https://www.projectengineer.net/tutorials/earned-value-tutorial/determine-cost-status/
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4. Forecasting
o Estimate to Complete (ETC)
o Estimate at Completion (EAC)
o Variance at Completion (VAC)
o To Complete Performance Index (TCPI)

5. Reporting

Gather Work Performance Information

To start, the project manager gathers the inputs to the earned value analysis.

Earned Value Managemeant

Budget at Completion (BAC) Work perfommance informatior
Planned Value (PV)
Earned Value (EV)
Actual Cost (AC)

Actual Cost P s Planned Value

A w0 np e
Cost

Budget at Completion (BAC)

Time

The Budget at Completion (BAC) simply refers to the budget of each task. Thus, we will

rename the budget column ‘BAC’:

ID Name Start End BAC
100 Solution Design Mar.1 | Mar. 10 | $10,000
200 Build Application Mar. 7 | Mar. 20 | $15,000

TOTAL $25,000


https://www.projectengineer.net/tutorials/earned-value-tutorial/earned-value-forecasting/
https://www.projectengineer.net/tutorials/earned-value-tutorial/earned-value-reporting/
https://www.projectengineer.net/wp-content/uploads/2016/04/EVM-work-performance-information.png
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Planned Value (PV)

Also called the Budgeted Cost of Work Scheduled (BCWS), the PV is the authorized, time-
phased budget assigned to accomplish the work. It is the amount that the project is

supposed to be complete up to that status point.

Let’s say it's March 3 today. The planned percent complete is 30% based on the start and

end dates. Therefore,

Task 100: PV =30% x $10,000 = $3,000.
Task 200: PV =$0. (On March 3, no work is planned yet)

ID Name Start End BAC PV
100 Solution Design Mar.1 | Mar. 10 | $10,000 | $3,000
200 Build Application Mar. 7 | Mar. 20 | $15,000 $0

TOTAL $25,000 $3,000

Earned Value (EV)

Also called the Budget Cost of Work Performed (BCWP), the EV is the measure of the work
performed at a specific point in time, expressed in terms of the approved budget authorized

for that work. It is the amount that the project is actually complete up to that status point.

Let's say that after discussions with the applicable project team members and inspection of
the progress, we determine that the first task is 20% complete and the second task is 10%

complete.

Task 100: EV =20% x $10,000 = $2,000.
Task 200: EV = 10% x $15,000 = $1,500.

We will add another column to our table.

10



ID Name Start End BAC PV EV
100 Solution Design Mar. 1 | Mar. 10 | $10,000 | $3,000 | $2,000
200 Build Application Mar. 7 | Mar. 20 | $15,000 $0 $1,500

Actual Cost (AC)

TOTAL $25,000 $3,000 $3,500

Also called the Actual Cost of Work Performed (ACWP), the AC is the realized cost for the

work performed during a specific time period. It is the actual cost of the work up to that

status point.

After reviewing our time and expense software and compiling any miscellaneous expenses,

we determine that the actual cost of the first task is $4,500 and the second task is $2,000.

1D Name Start End BAC PV EV AC
100 Solution Mfr' Mar. 10 | $10,000 | $3,000 | $2,000 | $4,500
Design
Build Mar.
200 Application 7 Mar. 20 | $15,000 $0 $1,500 | $2,000

TOTAL $25,000 $3,000 $3,500 $6,500

This is the end of the information gathering phase. At this point the project manager

transitions from gathering project information to calculating project status.

Determine Schedule Status

In order to determine the project’s status as it relates to the schedule, we will calculate two

variables from the initial four we gathered from the project data, above:

11



1. Schedule Variance (SV)

2. Schedule Performance Index (SPI)

Schedule Variance (SV)

The schedule variance tells you how far ahead or behind schedule the task is in terms of the

task budget. The formula is:

SV =EV - PV
= If SV is negative, the task is behind schedule.
= If SV is zero, the task is on schedule
= If SV is positive, the task is ahead of schedule.

For example,

= SV =-$500 means the project is behind schedule.
= SV =3$0 means the project is right on schedule.
= SV =3$500 means the project is ahead of schedule.

With the schedule variance, positive is good.
As before, we will add a column to the table for Schedule Variance.

Task 100: SV =$2,000 — $3,000 = -$1,000.
Task 200: SV = $1,500 — $0 = $1,500.

ID Name Start End BAC PV EV AC sV
100 SDoéLs‘f'gOn” Mar.1 | Mar.10 | $10,000 $3,000 | $2,000 | $4,500 | -$1,000
Build
200 Applicati Mar.7 | Mar.20 | $15,000 $0 $1,500 | $2,000 | $1,500
on

TOTAL  $25,000 $3,000  $3,500 $6,500 $500

As you can see, the project has a positive schedule variance because one task is ahead and

the other is behind.

12



Schedule Performance Index (SPI)

The Schedule Performance Index (SPI) is similar to the Schedule Variance (SV). It also tells
you how far ahead or behind schedule the task is in terms of the task budget, but it is a
relative measure rather than an absolute one. It tells you the efficiency of the task. The

formula is:

SPI=EV/PV
= If SPIis less than 1, the task is behind schedule.
= If SPIis zero, the task is on schedule
= If SPI is greater than 1, the task is ahead of schedule.

For example,

= SPI =0 means the project work has not started.
= SPI =0.5 means the project has performed half the work it was supposed to at
this point.
= SPI = 1.0 means the project is on schedule.
= SPI = 2.0 means the project has performed twice the work it was supposed to at
this point.
With the SPI, greater than 1.0 is good.

We will add a column to the table for SPI.

Task 100: SPI =$2,000/ $3,000 = 0.67.
Task 200: SPI = $1,500/ $0 = N/A.

ID Name Start End BAC PV EV AC SV SPI

100 SDOG'LS‘%OH” Mar. 1 | Mar. 10 | $10,000 | $3,000 | $2,000 | $4,500 | -$1,000 | 0.67
Build

200 Application Mar.7 | Mar.20 | $15,000 | $0 | $1,500 | $2,000 | $1,500 | N/A

TOTAL $25,000 $3,000 $3,500 $6,500 $500 0.67

It is easy to see that the first task has accomplished only 2/3 of what it should have at this

point. Its efficiency is 2/3 of that which was planned. But task 200 did not have any

13
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planned value at this point, therefore its SPI is effectively infinity. It can simply be ignored in

the rest of the analysis.

Determine Cost Status

In order to calculate the project’s status as it relates to the budget, we will calculated two

more variables:

1. Cost Variance (CV)

2. Cost Performance Index (CPI)

Cost Variance (CV)

The Cost Variance (CV) is the amount that the task is over or under its budget. The formula
is:
CV=EV-AC

= If CVis negative, the task is over budget.

= |f CVis zero, the task is on budget.

= If CVis positive, the task is under budget.

For example,

= CV =-$1,000 means the project is over budget.

= CV =3%0 means the project is right on budget.

= CV =$1,000 means the project is under budget.
In the case of both CV and SV, positive is good.

We will add a column to the table for CV.

Task 100: CV = $2,000 — $4,500 = -$2,500.
Task 200: CV = $1,500 — $2.000 = -$500.

ID Name Start End BAC PV EV AC SV SPI CV
Solution
100 Design Mar. 1 | Mar. 10 | $10,000 | $3,000 | $2,000 | $4,500 | -$1,000 | 0.67 | -$2,500

14
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200 Application Mar. 7 | Mar. 20 | $15,000 $0 $1,500 | $2,000 | $1,500 | N/A | -$500
TOTAL $25,000 $3,000 $3,500 $6,500 $500 0.67 -$3,000
The project is $3,000 over budget on a project value of $25,000. There is clearly a budget
problem, but not a schedule problem.
Cost Performance Index (CPI)

The Cost Performance Index (CPI), like the Cost Variance, is a measure of the cost
performance of the project, but it is a relative instead of an absolute measure. It tells you the
cost efficiency of the project. The formula is:
CPI=EV/AC

= |f CPlis less than 1, the task is over budget.

= |f CPlis zero, the task is on budget.

= |f CPlis greater than 1, the task is under budget.
For example,

= CPI = 0 means the project work has not started.

= CPI = 0.5 means the project has spent twice amount that it should have at this

point.
= CPI = 1.0 means the project is on schedule.
= CPI = 2.0 means the project has spent half the amount that it should have at this
point.
In the case of both CPI and SPI, greater than 1.0 is good.
We will add a column to the table for CPI.
Task 100: CPI = $2,000 / $4,500 = 0.44.
Task 200: CPI = $1,500/$2,000 = 0.75.
TOTAL: CPI = $3,500/ $6,500 = 0.54.
ID Name Start End BAC PV EV AC SV SPI () CPI
100 Solutio Mar. 1 | Mar. 10 | $10,000 | $3,000 | $2,000 | $4,500 i 0.67 | -$2,500 0.44
n

15
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The first task has spent more than twice what it should have at this point because CPI <

0.5. The second task is better but has spent one quarter too much. The project as a whole

has spent just under twice what it was budgeted to at this point (CPI

case of SPIl a

This is the end of the metrics that tell you the current status. The last four variables give you

nd CPI, the ‘total’ is an average, not a total.

projections (forecasts) to the end of the project.

Forecasting

Completio

=

Cost

Estimate at

Earned Value Management

Estimate te
i [EAC) Complete (ETE)

]‘ Wariamce ot
Camplétian [WAL)]

Tirmne

= 0.54). Note that in the

There are four variables which allow the project manager to forecast the future performance

of the project:

e

Estimate to Complete (ETC)
Estimate at Completion (EAC)
Variance at Completion (VAC)

To Complete Performance Index (TCPI)

Design $1,000
Build
200 Applica Mar. 7 | Mar. 20 | $15,000 $0 $1,500 | $2,000 | $1,500 | N/A | -$,500 0.75
tion
TOTAL $25,000 $3,000 $3,500 $6,500 $500 0.67 -$3,000 0.54
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Estimate to Complete (ETC)

ETC represents the expected cost required to complete the project. It measures only
the future budget needed to complete the project, not the entire budget (that’s the EAC,
next). It allows the project manager to compare the funding needs to finish the project with

funding available.
There are two ways to calculate ETC:

1. Based on past project performance:
ETC = (BAC — EV) / CPI
2. Based on a new estimate
This is called a Management ETC. This means that a new estimate is created
for the remaining tasks in the project.
In our example task we will calculate the ETC based on the past performance of the

project. Again, we will add a column to the table for ETC.

Task 100: ETC = ($10,000 — $2,000) / 0.44 = $18,182.
Task 200: ETC = ($15,000 — $1,500) / 0.75 = $18,000.

Name Start End BAC PV EV AC SV SPI CVv CPI ETC
Solution
Design Mar.1 Mar. 10 $10,000 $3,000 $2,000 $4,500 -$1,000 0.67 -$2,500 0.44 $18,182
Build
Application Mar. 7 Mar.20 $15,000 $0 $1,500 $2,000 $1,500 N/A -$500 0.75 $18,000

TOTAL $25,000 $3,000 $3,500 $6,500 $500 0.67 -$3,000 0.54 $36,182

Many project managers wouldn’t concern themselves too much about this project yet. It has
spent $6,500 out of a project budget of $25,000. It’s still early, so there’s plenty of time to
make up for it, right?

Wrong. The ETC of $36,182 is the expenditure to complete the project assuming the prior
efficiency levels (a safe assumption). It also does not include the money already spent. If

this project is not brought under control soon, it will go wildly over budget and schedule.

17
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Often there are unique circumstances which don’t allow for a simple extrapolation to the end

of the project. That's where the Estimate at Completion (EAC) comes in.

Estimate at Completion (EAC)

The EAC is the full task or project cost expected at completion (the new project
budget). There are multiple ways to calculate it based on how you expect the future of the

performance of the project to be:

1. Future performance will be based on the budgeted cost
If you think the existing variance was a unique event and the rest of the project
should go according to plan, simply add the remaining project budget to the
actual cost incurred to date (AC). This method does not assume the project
finishes on budget. Rather it takes into account the one time event and adjusts
the whole project plan upward or downward to determine the final result.

EAC = AC + (BAC — EV)

2. Future cost performance will be based on past cost performance
If you think the past performance is not unusual and there is no reason to
expect the project to perform any differently than it already has, you would use
this formula.

EAC = AC + [(BAC — EV) / CPI]

3. Future cost performance will be influenced by past schedule performance
Since schedule and cost performance are usually related, there could be a
reason to adjust the cost performance by the schedule performance. In this
case an average of the CPI and SPI are used to extrapolate the final project
cost.

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

You could also use a combination of the past schedule or cost performance
to extrapolate the final project cost. You could use only the schedule
performance (SPI). Or you could figure in a small influence of the schedule
performance. In the formula below, 20% of the SPI and 80% of the CPI has

been used to determine the final project cost.

EAC = AC + [(BAC -EV) / (0.8-CPI x 0.2-SPI)]

18
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4. A new estimate is produced
In this case a Management ETC can be added to the to-date cost (AC) to
determine the final EAC.
EAC=AC +ETC

In our example we will predict that the current problems were caused by a one time event

that isn’t likely to repeat itself. Thus, the EAC will use formula #1.

Task 100: EAC = AC + (BAC — EV) = $4,500 + ($10,000 — $2,000) = $12,500.
Task 200: EAC = AC + (BAC — EV) = $2,000 + ($15,000 — $1,500) = $15,500.

The table now looks like this:

Name Start End BAC PV EV AC SV SPI CV CPlI ETC EAC

SD";‘;}g’n” Mar. 1 Mar. 10 $10,000 $3,000 $2,000 $4,500 -$1,000 0.67 -$2,500 0.44 $18,182 $12,500
Build
Application Mar- 7 Mar. 20 $15000 $0  $1,500 $2,000 $1,500 N/A -$500 0.75 $18,000 $15500

TOTAL $25,000 $3,000 $3,500 $6,500 $500 0.67 -$3,000 0.54 $36,182 $28,000

Now it looks a lot better. The assumption of a one time cost expenditure near the beginning
of the project results in a final project budget of $28,000 versus the $25,000 original budget.

Variance at Completion (VAC)

The VAC is a forecast of what the variance, specifically the Cost Variance (CV), will be upon
the completion of the project. It is the size of the expected cost overrun or underrun. In
many situations the project manager must request additional funding as early as possible, or

at least report the potential for an overrun. The VAC represents the size of this request.

The formula is:

VAC = BAC - EAC
= Old Budget — New Budget

19



This one is relatively simple. If you've calculated the EAC you’ve done the big math already,

and the ‘new budget’ can simply be subtracted from the ‘old budget’ to determine the cost

overrun or underrun.

The Variance at Completion is simply a future projected Cost Variance. It has the same

units as CV. lItis the same type of element.

We will once again add another column to the table:

Task 100: VAC = $10,000 — $12,500 = -$2,500.

Task 200: VAC = $15,000 — $15,500 = -$500.
ID Name |Start| End | BAC | PV | EV | AC | sv |sPi| cv |cPl| ETC | EAC | VAC
100 SDOA‘;}'gOn” Mar. 1|Mar. 10/$10,000($3,000($2,000($4,500|-$1,000|0.67|-$2,500|0.44|$18,182|$12,500/| -$2,500
200 Apsi‘gfﬂon Mar. 7|Mar. 20/$15,000| $0 |$1,500|$2,000|$1,500|N/A| -$500 |0.75|$18,000($15,500 -$500

TOTAL $25,000 $3,000 $3,500 $6,500 $500 0.67 -$3,000 0.54 $36,182 $28,000 -$3,000

Hence, the projected variance is -$3,000, and the project manager could obtain approval for

the expected overrun as early as possible, if necessary.

To Complete Performance Index (TCPI)

The TCPI represents the efficiency level, specifically the CPI, that will make the project finish

on time. It can be a powerful indicator because it is generally easy to ascertain if your

people will be as productive as the indicator tells you. This indicator tends to be a bigger red

flag than other indicators. If it says your people need to be twice as efficient as the schedule,

it tends to make you take notice that action needs to be taken.

There are two ways to calculate the TCPI:

1. To achieve the original budget

If the goal is to achieve the original project budget, that is, the overrun or

underrun has not resulted in a change to the project schedule and/or budget,

the following formula applies:

20
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TCPI = (BAC —EV) / (BAC — AC)
2. To achieve the revised budget

If the goal is to achieve the project’'s EAC, that is, the budget has been revised
and an approved change to the project schedule/budget has occurred, use this
formula. If additional funds covering the cost overrun have been requested and
approved by the project sponsor, the EAC becomes the target of the project,
and this scenario applies.
TCPI = (BAC — EV) / (EAC — AC)

Obviously, the closer the project is to completion the higher the CPI that will be necessary to

complete on budget. It can become extreme near the end.
Also, if the project has already spent more than its budget the TCPI will be negative.

TCPI is the last column in the table. We will assume the project budget has not been revised
(EAC is simply a projection) and the goal is still the original project budget (formula #1,
above).

Task 100: TCPI = ($10,000 — $2,000) / ($10,000 — $4,500) = 1.45.
Task 200: TCPI = ($15,000 — $1,500) / ($15,000 — $2,000) = 1.04.
TOTAL: TCPI = ($25,000 — $3,500) / ($25,000 — $6,500) = 1.16.

Name |Start| End | BAC | PV EV | AC SV |SPI| CV [CPI| ETC | EAC | VAC

TCPI

100

Solution

Design Mar. 1|Mar. 10/$10,000/$3,000($2,000($4,500[-$1,000(0.67|-$2,500(0.44($18,182($12,500[-$2,500

1.45

200

Build

Application Mar. 7|Mar. 20/$15,000 $0 [$1,500($2,000($1,500N/A| -$500 (0.75/$18,000/$15,500| -$500

1.04

TOTAL $25,000 $3,000 $3,500 $6,500 $500 0.67-$3,000 0.54 $36,182 $28,000 -$3,000

This project team must be 16% more efficient than they have been to finish on budget.

This table can be reported directly to management. They might need some training on what

the numbers mean but this is not an onerous task.

1.16
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Using MS Project to manage Earn Value on a project

Most Earned Value Management (EVM) environments use scheduling software like
Microsoft Project as the input. You can use can Microsoft Project EVM to perform some
basic earned value management.

EVM is a positive forecaster of project success. EVM values provide valuable insight
into the true situation of the project. EVM combines measurements of the triple
constraint: scope, time, and cost. The power of EVM is its ability to shift perspective
from deliverables planned, deliverables completed, and funds spent to the value of
work planned, the value of work done, and funds spent.

We have in Figure 1 our demonstration project schedule.

@ H S AN @ = GANTT CHART TOOLS Pier Pilings v3.mpp - Project Standard
TASK  RESOURCE ~ REPORT  PROJECT = VIEW  DEVELOPER FORMAT
+ s " ras L = === StatusDate: [E|NA  ABC
Eoaee (B @ BB BRBEY
Subproject 3 My Apps ~ Pro;ec? Cu.stom Links B}etween WBS Change Calcglate Set Mgve Spelling
Information Fields Projects v Working Time  Project Baseline ~ Project
Insert Add-ins Properties Schedule Status Proofing
Task Nov4, ‘18 Nov 11, '18 Nov 18, 18
(i ) mt;»e ~ Task Name v Duration +  Start + Finish v |FixedCost v ||S M T W T F S|S N N T B S S M F (W T E
0 l—]-; 4 Pier Pilings v3 10days  11/5/18 8:00 AM 11/16/18 5:00 PM $0.00 R o o er Pilingsiv3 :  ©
1 - 4 South Pilings 5 days 11/5/188:00AM  11/9/185:00PM  $0.00 | I 1 h Piling E
2 L Piling 1 1day 11/5/18 8:00 AM 11/5/18 5:00 PM $10000 |  m
3 L Piling 2 1day 11/6/18 8:00 AM 11/6/18 5:00 PM $100.00
4 L Piling 3 1day 11/7/18 8:00 AM 11/7/18 5:00 PM $100.00
5 L Piling 4 1day 11/8/18 8:00 AM 11/8/18 5:00 PM $100.00
L Piling 5 1day 11/9/18 8:00 AM 11/9/18 5:00 PM $100.00
- 4 North Pilings 5 days 11/12/188:00AM  11/16/185:00PM  $0.00
L Piling 6 1day 11/12/188:00 AM  11/12/185:00PM  $100.00
L Piling 7 1day 11/13/188:00AM  11/13/185:00PM  $100.00
L Piling 8 1day 11/14/188:00 AM  11/14/185:00PM  $100.00
L Piling 9 1day 11/15/188:00 AM  11/15/185:00PM  $100.00
L Piling 10 1day 11/16/188:00 AM  11/16/185:00PM  $100.00
Figure 1

This schedule records the required effort to install pilings for construction of a pier.
(Note the default task type for this project is fixed units.) This project consists of two
deliverables: installation of five south pilings and installation of five north pilings. Each
piling requires 1 day duration and a cost of $100. Note the fixed cost column in Figure 1
task table. Each piling costs $100 for material, equipment, and labor expenses. To use
Microsoft Project EVM we need to set a baseline.

Let’s proceed and set a project baseline. Select the project tab, schedule ribbon group,
and set baseline, Figure 2.
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BFH S @ W @- GANTT CHART TOOLS
FILE TASK RESOURCE REPORT PROJECT VIEW DEVELOPER FORMAT

B a R E B = -

Subproject &3 My Apps ~ Project  Custom Links Between WBS Change Calculate|  Set Move

Information Fields Projects ~  Working Time  Project Baseline~ Project
Insert Add-ins Properties ‘=) SetBaseline.,
Task 2 Clear Baseline
0 Mode v Task Name v Duration « Start + | Finish [ % =& S X

Figure 2

In the set baseline dialog toggle set baseline and choose baseline from the drop-down
menu, Figure 3.

Set Baseline X

I Baseline v

(O Set interim plan
Scheduled Start/Finish
Start1/Finish1

For:
(® Entire project
(O Selected tasks

Roll up baselines:
To all summary tasks

From subtasks into selected summary task(s)

Set as Default

Help Cancel

Select OK. This process takes a snapshot of the project at a moment in time and stores
this data in baseline. Now to see the baseline on the Gantt chart select the format tab,
bar styles ribbon group, baseline drop down menu, and the baseline stored in the field
baseline, Figure 4.

Figure 3
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B EH S N 3 = GANTT CHART TOOLS
TASK RESOURCE REPORT PROJECT VIEW DEVELOPER FORMAT
/Ai @ Lj UEU == =5 & V] Critical Tasks ) | e I o 8
—— 3 Column Settings ~ || Slack s - . l — =
Text Gridlines Layout  Insert y Format Task Baseline Slippage ¢ PN 4
Styles Py Column 141 Custom Fields +« || Late Tasks Path ~ - -
Format Columns Bar Styles k Baseline (last saved on 8/22/17 12:21 PM)
0 Task 4 Baseline 1
Mode v Task Name v Duration « Start -
2 e [ [ Baseline 2 :
0 | I'-'> 4 Pier Pilings v3 10 days 11/5/18 8:00 AM f
1 - 4 South Pilings 5 days 11/5/18 8:00 AM Baseline 3 ]
Figure 4
The resulting schedule is displayed in Figure 5.
BHEHS & N@E- GANTT CHART TOOLS Pier Pilings v3.mpp - Project Standard
TASK  RESOURCE  REPORT ~ PROJCT  VIEW  DEVELOPER FORMAT
AA @ D ML BEB==F .5} V| Critical Tasks ?_ _- o I o I e O e | |:| —1 [:| | T |
- - a [T Column Settings ~ = Slack .- I —l —i 1| —i —
Text Gridlines Layout Insert ) ormat Task Baseline Slippage P & P & P & & Py Py &
Styles - Column 4 Custom Fields - Late Tasks Path~ - -
Format Columns Bar Styles Gantt Chart Style
Task Nov4,'18 Nov 11,18 Nov 18,18 N
(i ] Mode v Task Name + Duration v Start + | Finish v FixedCost v||S M T W T F S|/S M/ T W T F S|S M T
0 - 4 Pier Pilings v3 10days  11/5/18 8:00 AM 11/16/18 5:00 PM $0.00 e i S —————| |
1 = 4 South Pilings 5 days 11/5/188:00AM  11/9/18 5:00 PM so00 | [— 1 South Pilings
2 - piling 1 1day 11/5/188:00AM  11/5/185:00PM  $100.00
3 = piling 2 1day 11/6/188:00AM  11/6/185:00PM  $10000 |
4 = piling 3 1day 11/7/188:00AM  11/7/185:00PM  $10000 | -
5 - piling4 1day 11/8/188:00AM  11/8/185:00PM  $100.00
6 - Piling 5 1day 11/9/18 8:00 AM 11/9/18 5:00 PM $100.00
7 = 4 North Pilings 5 days 11/12/188:00AM  11/16/185:00PM  $0.00
8 = piling 6 1day 11/12/188:00AM  11/12/185:00PM  $100.00
- Piling 7 1day 11/13/188:00AM  11/13/185:00PM  $100.00
10 = piling 8 1day 11/14/188:00AM  11/14/185:00PM  $10000 |
1 - piling 9 1day 11/15/188:00AM  11/15/185:00PM  $10000 | -
12 = piling 10 1day 11/16/188:00AM  11/16/185:00PM  $100.00
Figure 5

Microsoft Project has EVM variables in an earned value table. To access this table
select the view tab, data ribbon group, tables drop down menu, and more tables, Figure
6.

24


https://tensix.com/wp-content/uploads/2017/09/Microsoft-Project-and-EVM-Basics-Fig-4.jpg
https://tensix.com/wp-content/uploads/2017/09/Microsoft-Project-and-EVM-Basics-Fig-5.jpg

UC

Universidad para la
Cooperacién Internacional

BEH S & N3 GANTT CHART TOOLS
FILE TASK ~ RESOURCE ~ REPORT  PROJECT = VIEW = DEVELOPER FORMAT
= E Network Diagram ~ ﬂ:‘ % Resource Usage ~ Al E\E [j'a. 7 Highlight: |[No Highlight]
== - T R T —
[ Calendar ~ &' % Other Views ~ 4 i Y Filter: [No Filter]
Gantt Task Resource Sort Outline Tables —
Chart > Usage ~ &5 Other Views - Sheet ~ v - ~  EGroup by: [No Group]
Task Views Resource Views Built-In
Task Cos
0 Mode v Task Name v Duration « Start - Lost .
z .- | I Entry
0 | I-; 4 Pier Pilings v3 10days  11/5/188:00AM 7 =" 1
1 - 4 South Pilings 5 days 11/5/18 8:00 AM Hyperlink
2 = Piling 1 1day 11/5/18 8:00 AM Schedule
= Piling 2 1day 11/6/18 8:00 AM Tracking
4 - Piling 3 1day 11/7/18 8:00 AM Variance
5 = Piling 4 1day 11/8/18 8:00 AM Work
6 = Piling 5 1day 11/9/18 8:00 AM Il
7 - 4 North Pilings 5 days 11/12/18 8:00 AM Usage
- Piling 6 1da 11/12/18 8:00 AM
= - g Y i [:j Reset to Default
9 - Piling 7 1day 11/13/18 8:00 AM
n s rﬁ Save Fields as a New Table
10 = Piling 8 1day 11/14/18 8:00 AM
11 - Piling 9 1day 11/15/188:00AM | = More Tables.. N
Figure 6

In the more tables dialog, Figure 7, we choose the earned value table and click apply.

More Tables X

Tables: (@ Task () Resource

Baseline A New...
Constraint Dates =
Copy of Summary Edit
Cost o

Dela
Earned Value Qopy...

Earned Value Cost Indicators

Earned Value Schedule Indicators Organizer...
Entry
Export
Hyperlink v
Apply k‘ Cancel
Figure 7

Now our project and tabulated earned value data is displayed in Figure 8.
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BEEH S N @ - GANTT CHART TOOLS Pier Pilings v3.mpp - Project Standard
TASK  RESOURCE  REPORT  PROJECT | VIEW  DEVELOPER FORMAT
EI ’E_ [El Network Diagram ~ m [FZ Resource Usage ~ ;Z\l E‘El [L_j} ) foghllght: [No r—fughlighgf Timescale: q E:)\] %..\ T|mé1|ne 7’5 EE' Switch Windows
[& calendar ~ 8% [y Other Views - Y Filter: [NoFilter] - | Days - Details B Arrange All
Gantt | Task . Resource Sort Outline Tables - — Zoom Entire Selected New —
Chart = Usage ~ <3 Other Views Sheet ~ - - - = Group by: |[No Group] ~  Project Tasks Window i...; Hide
Task Views Resource Views Data Zoom Split View Window
Planned Value PV | Eamed Value - EV Novs, 18 Nov 11,18 Nov 18,18
Task Name - | (BCWS) = (Bcwp) + AC(ACWP) v SV v |ov v|EAC & |BAC v |VAC w|'S|S M| T /W T |[F(S|S M T W T F/S|S/MTWT
0 [4 Pier Pilings v3 $0.00 $0.00 $0.00  $0.00  $0.00 $1,000.00 $1,000.00  $0.00 C : —— | Pler Pilingsv3
1 4 South Pilings $0.00 $0.00 $0.00 $0.00 $0.00  $500.00  $500.00 $0.00 puth Pilings : E
2 piling 1 $0.00 $0.00 $0.00  $0.00  $0.00 $100.00 $100.00  $0.00
3 piling 2 $0.00 $0.00 $0.00  $0.00  $0.00 $100.00 $100.00  $0.00
4 piling 3 $0.00 $0.00 $0.00  $0.00  $0.00 $100.00 $100.00  $0.00
Bilingd $0.00 $0.00 $0.00  $0.00  $0.00 $100.00 $100.00  $0.00 | | - : i :GPilingd; ;T
6 piling5 $0.00 $0.00 $0.00  $0.00  $0.00 $100.00 $100.00  $0.00 | |
4 North Pilings $0.00 $0.00 $0.00  $0.00  $0.00 $500.00 $500.00  $0.00 |
8 piling 6 $0.00 $0.00 $0.00  $0.00  $0.00 $100.00 $100.00  $0.00 |
9 piling 7 $0.00 $0.00 $0.00  $0.00  $0.00 $100.00 $100.00  $0.00
10 Piling 8 $0.00 $0.00 $0.00  $0.00  $0.00 $100.00 $100.00  $0.00
1 Piling 9 $0.00 $0.00 $0.00  $0.00  $0.00 $100.00 $100.00  $0.00
12 Piling 10 $0.00 $0.00 $0.00 $0.00 $0.00 $100.00  $100.00 $0.00

Figure 8

Because we have not yet progressed the schedule most of the variable cells are not
populated. In addition to this earned value generic table we want to include the
schedule performance index (SPI) and cost performance index (CPI) in our tabulated
earned value data, Figure 9.

A S N @ s GANTT CHART TOOLS Pier Pilings v3.mpp - Project Standard
TASK  RESOURCE ~ REPORT ~ PROJECT = VIEW  DEVELOPER FORMAT
E— Network Diagram ~ [Z Resource Usage ~ %l« E‘E D“w 7 Highlight: |[No Highlight] - | Timescale: Q '?)\, Timeline ﬂ E5 Switch Windows ~ Eﬂ
[E Calendar ~ #° [ Other Views ~ Y Filter  |[NoFite] - | |Days - Details L1 B Arrange Al -
Gantt| Tk o Resource Sort Outine Tables . TS Zoom Entire Selected New . = Macros
Chart~ Usage - <3 Sheet - - - - p by: P ~  Project Task Window -
Task Views Resource Views Data Zoom Split View Window Macros
Planned Value - PV Earned Value - EV f_\ p4. 18 Nov 11,718
Task Name v | (BCWS) ~ | (BCWP) - v C v |CPI ~| EAC v BAC v VAC ||’V T (W T R S [S M [T W T |5 T

0 |4 Pier Pilings v3 $0.00 $0.00 $0.00  $0. $0.00/0 $1,000.00 $1,000.00  $0.00 L :

1 4 South Pilings $0.00 $0.00 $0.00 $0. $0.00/0 $500.00  $500.00 $0.00 [ h Pilings

2 piling 1 $0.00 $0.00 $0.00 30, $0.00f0 $100.00 $100.00  $0.00 | i

3 piling 2 $0.00 $0.00 %000  $O. $0.00j0 $100.00 $100.00  $0.00 |

4 piling 3 $0.00 $0.00 $0.00 $0.4 $0.00j0 $100.00  $100.00 $0.00

5 piling4 $0.00 $0.00 $0.00 $0.4 $0.00j0 $100.00  $100.00 $0.00

6 piling5 $0.00 $0.00 $0.00 $0.1 $0.00{0 $100.00  $100.00 $0.00

7 4 North Pilings $0.00 $0.00 $0.00 $0.4 $0.00j0 $500.00  $500.00 $0.00 s

8 piling 6 $0.00 $0.00 $0.00 $0.4 $0.00/0 $100.00  $100.00 $0.00

9 piling7 $0.00 $0.00 $0.00 $0.4 $0.00j0 $100.00  $100.00 $0.00

10 Piling 8 $0.00 $0.00 $0.00 $0.1 $0.00{0 $100.00  $100.00 $0.00

n piling 9 $0.00 $0.00 $0.00 $0. $0.00/0 $100.00  $100.00 $0.00

12 Piling 10 $0.00 $0.00 $0.00 $0.4 $0.00 U $100.00  $100.00 $0.00

|

Figure 9

We now continue and progress the project, Figure 10.
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GANTT CHART T00LS Pier Pilings v3.mpp - Project Standard
REPORT  PROJECT  VIEW ELOPER FORMAT
Calibri -l B W MakonTck - of - - Fa ™ -t H ] - ‘f“‘”‘ .
BIu|d-A- % m[ig, @ Respiect Links r;lahnc::'v‘z &mk Inspect Move Mczﬂ.: Task Summary Miestone _ information _— (2‘\':\ E :TM
4 Font Tasks Edting
Planned Value by i
Tosk Name - bV (BOWS) v ACACWR) v |V v |l v v Pl v |FAC v BAC v VAC + St + | Finish “lls|s mov wir e sls M wir Fis]s Mo woT
4 Pier Pilings v3 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $1,000.00 $1,000.00 $0.00 11/5/18 8:00 AM 11/16/18 5:00 PN [ - 1 Pler Pilings v3
4 South Pilings $0.00 $0.00 $000  $0.000 $0.00 0 $500.00  $500.00  $0.00 11/5/188:00AM  11/9/185:00PM | [ Sputh Pilings i
Piling1 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $100.00 $0.00 11/5/188:00AM  11/5/185:00PM | -
piling 2 $0.00 $0.00 $0.00 50000 $0.000 $100.00 $100.00  $0.00 11/6/188:00AM  11/6/185:00PM -
4 piling 3 50.00 $0.00 5000 $0.000 $0.000 510000 $100.00  $0.00 11/7/188:00AM  11/7/185:00PM | | Y’ TE E I =
5 pilinga $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $100.00 $0.00 11/8/188:00AM  11/8/185:00 PM 4
Piling 5 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $100.00 $0.00 11/9/188:00AM  11/9/18 5:00 PM |- 5 P H
4 North pilings 50.00 $0.00 $0.00  $0.000 $0.00 0 $500.00 $500.00  $0.00 11/12/188:00AM 11/16/185:00 PM N 1 North Pilings
piling6 50.00 $0.00 $0.00  $0.000 $0.000 $100.00 $100.00  $0.00 11/12/188:00AM 11/12/185:00 PM . i Piling 6
piling 7 $0.00 $0.00 $000 50000 $0.00 0 $10000 $100.00  $0.00 11/13/188:00AM 11/13/185:00PM t ] T Piling 7
pilings $0.00 $0.00 s000  $0.000 $0.00 0 $10000 $100.00  $0.00 11/14/188:00AM 11/14/185:00PM | | - | i 3 % piling 8
Piling9 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $100.00 $0.00 11/15/18 8:00 AM  11/15/18 5:00 PM -Piling 9
piling 10 50.00 $0.00 5000 $0.000 50.00 0 $100.00 $100.00  $0.00 11/16/188:00AM 11/16/18500PM | i | Pifing 10

Figure 10

The first three pilings are updated as 100% complete. No progress was achieved on
pilings 4 and 5. Next we update the status date. Select the project tab, status ribbon
group, and status date icon, Figure 11.

N m A GANTT CHART TOOLS
TASK RESOURCE REPORT PROJECT VIEW DEVELOPER FORMAT
w o = [ =\ Status Date: ] NA ~ ABC
p Store - 21 oy " . g
= El DGb O "! ‘—\;J Ef] Update Projeb V
Subproject & My Apps - Project Custom Links Between WBS Change Calculate  Set Move Spelling
Information Fields Projects v~ Working Time  Project Baseline ~ Project
Insert Add-ins Properties Schedule Status Proofing

Figure 11

In the status date dialog, Figure 12, move the status date one week forward to
November 11%, 2018.

Status Date X

Select Date: | 11/11/18 5:00 PM v|

R dFigure 12

We can see in Figure 13 that some earned value cells are now populated, but we are
not done yet.
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FH S W @ = GANTT CHART TOOLS Pier Pilings v3.mpp - Project Standard
TASK  RESOURCE  REPORT | PROJECT = VIEW  DEVELOPER FORM

+ o — =l mm = [T StetusDate [E11/17/18 ABC
d" o ot HoBs U 2 e =~ Ef] Update Project v
Subproject g\ apps - Project stom Links Between WBS ~ Change  Calculate Set  Move Spelling
Information Fields  Projects * Working Time  Project Baseline * Project
nsert Add-in Properties Schedule Statu Proofing
Planned Value Earned Value - EV Nov4, 18 v, Nov 1
Task Name (BCWS] v (BCWP) v A CWP) v SV v § v QV v G v EAC v BAC v VAC w | Start v Finish w|[[S|S M, T WT F S SMT SIS M T WT
4 Pier Pilings v3 $500.00 $300.00 $300.00 ($200.00) 0.6 $0.00 1 $1,000.00 $1,000.00 $0.00 11/5/18 8:00 AM 11/16/18 5:00 PN et p o e oy PlerPilingsiv3
4 South Pilings $500.00 $300.00 $300.00 ($200.00) 0.6 $0.00 1 $500.00  $500.00 $0.00 11/5/188:00AM  11/9/18 5:00 PM [ Sputh Pilings
Piling 1 $100.00 $100.00 $100.00 $0.00 1 $0.00 1 $100.00  $100.00 $0.00 11/5/188:00 AM  11/5/18 5:00 PM 3 - 4
piling2 $100.00 $100.00 $100.00  $0.001 $0.00 1 $100.00 $100.00  $0.00 11/6/188:00AM  11/6/185:00 PM ‘-:i
Piling 3 $100.00 $100.00 $100.00 $0.00 1 $0.00 1 $100.00  $100.00 $0.00 11/7/188:00AM  11/7/185:00 PM - 1
piling4 $100.00 $0.00 $0.00 ($100.00) 0 $0.00 0 $100.00 $100.00  $0.00 11/8/188:00AM  11/8/185:00 PM nEN filingf 4
Piling 5 $100.00 $0.00 $0.00 ($100.00) O $0.00 0 $100.00  $100.00 $0.00 11/9/188:00 AM  11/9/18 5:00 PM f il
4 North Pilings $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $500.00  $500.00 $0.00 11/12/188:00AM  11/16/185:00PM i : North Pilings
Piling 6 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $100.00 $0.00 11/12/188:00 AM  11/12/18 5:00 PM 1 :wa-Piling 6 E
9 piling7 $0.00 $0.00 $0.00  $0.000 $0.00 0 $100.00 $100.00  $0.00 11/13/188:00AM 11/13/185:00PM i | e piling 7T [
1 Piling8 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $100.00 $0.00 11/14/18 8:00AM  11/14/18 5:00 PM i 1 '.rrillnq 8
1 piling9 $0.00 $0.00 $0.00  $0.000 $0.00 0 $100.00 $100.00  $0.00 11/15/188:00AM 11/15/185:00PM | | e T Piling 9
12 Piling 10 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $100.00 $0.00 11/16/18 8:00 AM  11/16/18 5:00 PM 1 H : & Piling 10

Figure 13

We need to move uncompleted work to continue after the status date. Select the project
tab, status ribbon group, and update project, Figure 14.

W El ¥ GANTT CHART TOOLS
TASK RESOURCE REPORT PROJECT VIEW DEVELOPER FORMAT

tﬂ & store \_j Dm |:| r) E Status Date: [Z5] NA /:B/C

) - . Efl Update Project ‘
Subproject & My Apps - Project  Custom Links Between WBS Change Calculate  Set Move I% Spelling
Information Fields Projects ~  Working Time  Project Baseline ~ Project

Insert Add-ins Properties Schedule Status Proofing

Figure 14

In the update project dialog, Figure 15, toggle ‘reschedule uncompleted work to start
after’ the status date and click OK.

Update Project X

ngdate work as complete through: 11/11/18 5:00 PM
Set 0% - 100% complete
Set 0% or 1002 complete only

@geschedule uncompleted work to start after: I 11/11/18 5:00 PM v I

For: (® Entire project () Selected tasks

Help m Cancel

dFigure 15

Observe on the Gantt chart, Figure 16, pilings 1 through 3 are complete and pilings 4
through 10 are delayed.
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Piling2 $100.00 $100.00  $10000  $0.001 $0.001 $100.00  $100.00  $0.0011/6/18800AM  11/6/18500PM | W Piiing 2
piling 3 $100.00 $100.00 $100.00  $0.001 50.00 1 $100.00 $100.00  $0.0011/7/188:00AM  11/7/185:00 PM i Piling3-L©
Plling4 $100.00 $0.00 $0.00 ($100.00) 0 $0.00 0 $10000 $100.00  $0.00 11/12/188:00AM 11/12/185:00PM - g &
Piling 5 $100.00 $0.00 $0.00 ($100.00) 0 $0.00 0 $100.00  $100.00 $0.00 11/13/188:00 AM  11/13/185:00 PM - ~Piling 5
North Pilings $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $500.00  $500.00 $0.00 11/14/18 8:00 AM  11/20/18 5:00 PM : L 1 North Pilings
Piling 6 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $100.00 $0.00 11/14/18 8:00 AM  11/14/18 5:00 PM - Y’ ~Piling 6
Piling 7 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $100.00 $0.00 11/15/18 8:00 AM  11/15/18 5:00 PM 3 - Y’ r"lnﬁ7
Piling8 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $100.00 $0.00 11/16/18 8:00AM  11/16/18 5:00 PM i - J‘“met »
piling 9 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $100.00 $0.00 11/19/18 8:00 AM  11/19/18 5:00 PM - +Piling 9
Piling 10 $0.00 $0.00 $000  $0.000 $0.00 0 $100.00 $100.00  $0.00 11/20/188:00AM 11/20/185:00PM ; i - % piling 10

Figure 16

We make a few more updates to the schedule, Figure 17, including insertion of fixed
cost and actual cost columns, and to specify the actual cost of piling 3 as $200.

F A N @ s GANTT CHART TOOLS Pier Pilings v3.mpp - Project Standard
TASK = RESOURCE  REPORT  PROJECT  VIEW  DEVELOPER FORMAT

= R Hou Cattr iz -] 00 Tk - o e T et P
o BTy S A T @6 Bropeatns BRI norect Move Mfd‘e Task Surmaty Mistone  Informat
Schedule Task
Task Nar ~ | Bcws) - (BCWP = W) - - 5 - | ~|Cost ~|Cost ~iE - 8 7 - |TcP M T T F
0 |4 Pier Pilings v3 $500.00 $300.00  $400.00 ($200.00) 0.6 ($100.00) 0.75 $0.00  $400.00 $1,333.33 $1,000.00 ($333.33) 1.17 [= | ———— Pier Pilings|v3
4 South Pilings T $500.00 $300.00 $400.00 ($200.00) 0.6 ($100.00) 0.75 $0.00 $400.00 $666.67  $500.00 ($166.67) 2 T | 1 SouthPilings
piling1 $100.00 $100.00 $100.00  $0.001 $0.00 1 $100.00  $100.00 $100.00 $10000  $0.001 s Piling 1
Piling 2 $100.00 $100.00 $100.00 $0.00 1 $0.00 1 $100.00  $100.00 $100.00  $100.00 $0.00 1 | i Piling 2
Piling3 $100.00 $100.00 $200.00 $0.00 1 ($100.00) 0.5 $200.00  $200.00 $200.00  $100.00 ($100.00) -0 ‘i Piling 3
Pilinga $100.00 $0.00 $0.00 ($100.00) 0 $0.00 0 $100.00  $0.00 $100.00 $100.00  $0.001 . w1 %ipiling 4
Piling 5 $100.00 $0.00 $0.00 ($100.00) 0 $0.00 0 $100.00  $0.00 $100.00  $100.00 $0.00 1 - Y piling 5
4 North Pilings $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $0.00 $0.00 $500.00  $500.00 $0.00 1 | IR oo s e =7 North Pilings
Piling 6 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $0.00 $100.00  $100.00 $0.00 1 | i »flvllng 6
Piling 7 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $0.00 $100.00  $100.00 $0.00 1 - Piling 7
Piling8 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $0.00 $100.00  $100.00 $0.00 1 - i-Pifing8
Piling 9 $0.00 $0.00 %000  $0.000 $0.00 0 $100.00  $0.00 $10000 $100.00  $0.001 . )& i . piling 9
Piling 10 $0.00 $0.00 $0.00 $0.00 0 $0.00 0 $100.00  $0.00 $100.00  $100.00 $0.00 1 1 - % Piling 10:

Figure 17

Additionally, we had a column for to complete performance index (TCPI). Our tabulated
earned value data, Figure 17, now has all the elements necessary for rudimentary EVM
project analysis.

EVM Fundamental Parameters

Let’s review some of the basic EVM parameters observed in our pier piling construction
project earned value table, again, Figure 17. These include planned value, earned
value, actual cost, and budget at completion. These four parameters enable
computation of variety of earned value metrics to examine the health of a project.

Planned Value

The first column lists the schedule Planned Value (PV). The planned value has to do
with the schedule budget. Normally when we consider budget we think of the cost for
completion of the entire project. But the planned value is the budget separated into
periods of time. It essentially is the project spending plan or the value of work planned
to be completed over time. The planned value is computed up to the status date, so
planned value cells will not be populated until the schedule is progressed.
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Earned Value

The Earned Value (EV) is the value of work completed, as measured in dollars. The
earned value simply is a dollarized percent complete value; it measures deliverable
progress in monetary terms (value of work done). Considering earned value requires a
shift in perspective from deliverables percent completed to value of work done or
earned. The earned value is also specified over time.

Actual Cost

The Actual Cost (AC) is the project funds spent to date. It is the cost of completing each
activity. It is often reported in project financial reports using the Work Breakdown
Structure (WBS). One of the benefits of earned value management is the capability to
compare the cost of work completed with the value of work completed. The actual
schedule cost is depicted over time.

Budget at Completion

Budget At Completion (BAC) is the project budget. This is the amount of money
estimated to be spent performing the scheduled work. It is also the planned value of all
work displayed on the project schedule and performance management baseline.

EVM Metrics
With our four fundamental EVM parameters we are ready for the races. Let’s review
earned value metrics included in our pier piling project earned value table.

Cost Variance

The Cost Variance (CV) compares the economic value of completed work to the value
of the actual cost. It is computed as follows:

CV=EV-AC

In our pier piling project the PV is $500 and the AC is $400. Without our earned value
variable it appears that the project is underspent by $100. Including EV provides insight
to the true health of our project.

CV=$300-$400
Cv=-$100
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The reality of our project situation, as per earned value, is an overspent project. This
demonstrates the power of EVM: you compare what you spent to what you
accomplished, not what you spent compared to what you planned to spend.

Schedule Variance

You may determine Schedule Variance (SV) using both a dollarized approach and a
time units approach. SV in economic terms uses the vertical performance management
baseline axis. SV determined in time units uses the horizontal axis. The vertical axis is
the traditional SV approach. SV in monetary vertical axis terms is identified with the ($)
symbol subscript and SV in time units is labeled with the (t) subscript. The dollarized SV
equation is below:

SV$ = EV-PV

The SVs for our piling project is

SV$ = $300-$500

SV$ = -$200

Negative SVs values result if the project is behind schedule. Positive SVs values are
good news; more project work was completed than planned. So the SVs formula allows
project ahead or behind schedule assessment in terms of dollars.

Cost Performance Index

Both the Cost Performance Index (CPI) and schedule performance index (SPI)
represent unit-less measures of the projects performance efficiency. CPI shows the
efficiency with which the project is spending funds. It computes as follows:

CPI = EV/IAC

The CPI for our pier piling project is as follows:

CPI = $300/$400

CPI1=0.75

You interpret CPI results as below:
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e CPIless than 1.0 indicates the project is overspending funds.
e CPIl equals 1.0 than the project is on target.
e CPI greater than 1.0 says the project is under budget.

CPl is a particularly important EVM metric, because past performance can be used to
accurately determine final performance requirements to meet financial goals.

Schedule Performance Index

Again, SPI can be computed from time units or the more traditional monetary units. The
dollarized SPI equation is as follows:

SPI$ = EVIPV

Our project’s SPI is below:
SPI$ = $300/$500

SPI$ =0.6

The SPIs is less than one indicating the project is behind schedule. However, our
SPIs value does not indicate whether the project is behind a week, month, or year.
SPls is not an exact value, it does, however, indicate the scheduling trend.

Estimate at Completion
Compute Estimate At Completion (EAC) as follows:
EAC = AC + (BAC-EV)/CPI

The numerator (BAC — EV) is the remaining work. The EAC equation estimates that the
remaining work is accomplished at a cost based on the efficiency to date or CPI. This
CPI reflected EAC provides the most optimistic estimate of the final project cost. This
equation algebraically simplifies to the below:

EAC = BAC/CPI
The EAC for the pier pilling project is below:

EAC = $1000/0.75
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EAC = $1,333.33

Again, this is the most optimistic estimate of final project cost when you consider that
past overruns are not recoverable and future problems and realized risk may still occur.
Our EAC, assuming current fund spending efficiency, is greater than the BAC, so this
project at conclusion will be overspent.

To Complete Performance Index

The TCPI is the last Microsoft Project supported EVM metric discussed in this article.
Some consider CPI and TCPI the two most important EVM metrics. TCPI focuses on
future performance, whereas, the CPI indicates past performance. The TCPI equation
is as follows:

TCPI = Work Remaining / Funds Remaining

TCPI = BAC-EV / BAC-AC

As per status to date, the TCPI of the pier piling project is as follows:
TCPI = $1000-$300 / $1000-$400

TCPI=1.17

You interpret TCPI results as below:

e TCPI less than one the target cost is easy to achieve or better.
e TCPI equals one the target cost is achievable at the current level of performance.
e TCPI greater than one means an improvement in performance is required.

Our pier piling project TCPI is 1.17, this means all remaining work has to be completed
with a cost performance that is 17% better than the original plan. The current CPI is
0.75. The increase in performance required to achieve our targetis 1.17 — 0.75 = 0.42.
The required percent increase in performance is 0.42/0.75 = 56%. Not good! This would
be very difficult to achieve.

Summary

Using Microsoft Project EVM for basic analysis is possible. Numerous EVM metrics are
within reach in Microsoft Project when the four horsemen of EVM are derived. These
four horsemen or parameters, as discussed, are: PV, EV, AC, and BAC. Achievement
of these parameters requires assigning tasks costs and setting a baseline.
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Note, in particular, that the PV requires progressing the schedule; PV values populate
up to the status date. The CV and CPI metrics require actual costs. Adjust the actual
costs, accordingly, if the spending does not go precisely as planned. After progressing
the schedule and updating the actual costs EVM analysis is possible. This analysis
includes computation of the EAC, which provides to the most optimistic estimate of final
project cost.

The CPI and TCPI metrics are considered two of the most important EVM metrics. CPI
highlights past performance and TCPI focuses on future performance. All these
mentioned tabulated earned value metrics are available in Microsoft Project.
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