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What is the Health of my 
Project?
The Use and Benefits of Earned Value

How’s My Project Doing?
We all know about the three monkeys: See No 
Evil, Hear No Evil, and Speak No Evil. As project 
managers, our goals are to control our projects, 
be sure they come in on budget, and avoid any 
cost overruns. In order to do this, we must ignore 
the advice of the three monkeys. We need to see 
the potential for cost overruns, hear about the 
risks, and speak about the likelihood of failure 
BEFORE it actually occurs or we run out of budget.

Budget versus actual costs. Project ahead of 
schedule versus project behind schedule. Being 
told not to worry versus spending sleepless 
nights worrying. These factors have been used 
to manage projects in the past, yet can they 
alone describe the real health of a project? In a 
word, no. An earned value management tool is a 
valuable partner when determining the answers 
to these and many other questions about the 
ongoing state of a project. Earned value fills the 
need when project success and the success of 
the company hang in the balance in this fast-
paced, budget conscious 21st century.

In a Standish Group study of software projects 
in both the public and private sectors, nearly 
90% of the studied projects failed due to cost 
and time overruns. In addition, more than 33% 
were cancelled before they ever came to 
completion. Nearly one third of the small, 
medium, and large companies studied 
experienced cost overruns of 150-200%, with 
project costs coming in with an average overrun 
of 189% of the original cost estimate. Likewise, 
time overruns experienced similar difficulties. 

Over one third of all the companies in the study 
reported time overruns of 200-300%, with the 
average overrun being 222% of the original 
time estimate (Chaos 1995).

Failure records like these can be interpreted to 
mean that project management tools and 
techniques are not being effectively used and 
applied. Overall, failed and challenged projects 
alone cost US companies and government 
agencies an estimated $145 billion per year.

Need a Solution? Earned Value to 
the Rescue!
When faced with a new project, we want it to be 
successful. We’ve heard all the horror stories 
about cost overruns, and we want an early 
warning system to let us know when problems 
arise before it is too late to resolve the problem. 
We certainly don’t want history to repeat itself, 
so we’re in search of a solution that can help.

Who Uses Earned Value Management?
Earned Value Management (EVM) is a 
methodology that has been in use since the 
1960’s when the US Department of Defense 
adopted it as a standard method of measuring 
project performance. Its principles were set 
down as Cost/Schedule Control Systems Criteria 
in the DoD’s financial management orders in 
1967. However, the idea has actually been in 
existence since the 1800’s when industrial 
engineers wanted a way to measure 
performance on the factory floor.
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In August of 1999, Dr. Jack Gansler, USD (A&T), 
signed a memorandum announcing that the 
Department of Defense had adopted the ANSI 
EVMS Standard for use on defense acquisitions. 
The EVMS guidelines incorporate best business 
practices for program management systems 
that have proven to provide strong benefits for 
program or enterprise planning and control. The 
processes include integration of program scope, 
schedule and cost objectives, establishment of a 
baseline plan for accomplishment of program 
objectives, and use of earned value techniques 
for performance measurement during the 
execution of a program. The system provides a 
sound basis for problem identification, 
corrective actions, and management replanning 
that may be required (Gansler 1999).

Why Use Earned Value?
Have you ever asked yourself any of these 
questions?

	 My actual costs are less than my budget. Is 
my project doing well, or is it behind 
schedule?

•

	 My project’s actual costs are now higher 
than budgeted, and the project is only 
halfway complete. What’s it likely to cost at 
completion?

	 My project manager or engineer keeps 
telling me not to worry about the cost 
overruns.

	 The rest of the work will cost less than 
budgeted. Is this probable?

	 Do I have the necessary staff for this new 
contract?

	 Will labor rate and currency exchange rate 
fluctuations affect my project’s costs?

	 How will funding cuts affect my cash flow?

	 Is price or usage causing my cost variance?

If you’ve asked yourself these questions, then 
earned value is a tool you should seriously 
consider using to determine your project’s health.

•

•

•

•

•

•

•

Failed and 
challenged projects 
alone cost US 
companies and 
government 
agencies an 
estimated $145 
billion per year.
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Figure 1 shows actual costs as less than budgeted. 
Without earned value, it is impossible to tell if the actual 
costs are less because work is progressing at a slower rate 
than planned or if the actual costs are really less than 
what is budgeted.

Figure 2 shows the Schedule Variance (SV) - the 
difference between the earned value and the budget - 
and the Cost Variance (CV) - the difference between the 
earned value and the actual costs.
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My actual costs are less than my budget. Is 
my project doing well, or is it behind 
schedule?
Earned value is a means of placing a dollar value on project 
status. This allows you to compare budget versus actual costs 
versus project status in dollar amounts.

Proper analysis of a project requires four major items: budget, 
earned value, actual costs, and forecasts. All four are needed to 
obtain a true picture of the project’s health. If you analyze only 
the budget versus actual costs, an incorrect representation 
often results. For example, if the project spending is 10% under 
budget, this might appear as if the project is doing very well. 
However, when the project status or earned value is added to 
the analysis, it may then show that only half of the originally 
planned work has been performed. If so, we have a project that 
is behind schedule, and the completed work costs much more 
than originally planned!

How is Earned Value calculated?
Earned value may be defined as the sum of the budgets for the 
work that is complete. Therefore, earned value for completed 
activities is equal to the total budget. For activities not yet 
begun, the earned value is zero. In order to measure the 
performance of activities in progress, you must come up with a 
system of measurement that includes objective judgments. 
The Earned Value Management System (EVMS) guidelines give 
a number of alternative methods for measuring the earned 
value of an activity in progress. These methods are often called 
earned value methodologies or performance measurement 
techniques (PMT). The basic theory behind all of the 
methodologies is to multiply the budget by a percentage 
complete to get the earned value.

Most projects contain at least some work that is regarded as 
inherently immeasurable. An example of this is the work 
performed by a project manager or a quality control inspector. 
This type of task is sometimes referred to as “level of effort” 
since its earned value is assumed to be the same as the 
amount budgeted. Basically, as long as the task is performed, 
then the value is earned.

My project’s actual costs are now higher than 
budgeted, and the project is only halfway 
complete. What’s it likely to cost at completion?
There are a number of methods that you can use to arrive at 
an answer to this question:

	 Re-evaluating the remaining work
	 Using the remaining budget
	 Using statistical forecasts

The most accurate method is to thoroughly reevaluate the 
remaining work in the schedule to determine a new estimate-
to-complete for the remaining work. However, this method is 
often too labor-intensive to be justified.

Simply using the remaining budget may be misleading. If 
project costs to date are higher than budgeted, using the 
baseline plan from the current time to completion will be 
misleading as it would represent improved performance. 
Unless there is an appropriate explanation as to how this 
improved performance can be achieved, a performance factor 
should be applied to the remaining work in order to properly 
project the final cost.

The Department of Defense’s experience in more than 400 
programs since 1977 indicates that without exception the 
cumulative cost performance index (CPI) does not significantly 
improve during the period between the 15% and the 85% of 
contract performance; in fact, it tends to decline (Beach 1990).

Average performance-to-date is calculated by dividing the 
cumulative earned value by the cumulative actual costs. The 
resulting value is called the CPI. A CPI that is less than one 
reflects unfavorable performance. For example, a CPI of 0.85 
means that for every dollar being spent, only 0.85 dollars 
worth of work is being done. Dividing the remaining budget by 
the CPI of 0.85 provides a cost estimate that reflects a 
condition where the performance-to-date is assumed to 
continue to the end of the project.

Statistical forecasts (forecasts that are created using such 
indices as the cost performance index) can give early warning 
signs of project overruns and can be used to evaluate the 
accuracy of a manually entered estimate at complete.

•
•
•
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ETC = 1/CPI x (BAC-EV)
In fact, results show that the average EAC based 
on the cumulative CPI was the lower end of the 
average cost at completion (Christensen 1996). 
Other common index-based EACs that are found 
to be higher are more accurate. In particular, 
studies show EACs based on both the CPI and 
the schedule performance index (SPI) tend to be 
significantly higher and are generally more 
accurate (Christensen 1996).

Using indicators such as the CPI and SPI, you can 
develop forecasts that are very accurate 
because they take into account both project 
status and past cost performance.

The following are the typical forecasts that 
should be maintained for an accurate, detailed 
forecast:

	 A set of optimistic, pessimistic, and most 
likely forecasts for client reporting.

	 Internal forecasts that are used by the 
project managers to manage the contract 
and report internally. These may be the 
same set as above, or they may be more 
optimistic as an incentive towards more 
rigorous management.

	 Several different statistical forecasts to 
increase confidence in the manually entered 
forecasts.

	 Multiple forecasts based on the effects of 
future rate changes.

Multiple forecasts facilitate efficient project 
management because they provide an early 
warning of probable project overruns.

•

•

•

•
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Figure 3 The “to-go effort” or estimate-to-complete 
(ETC) is multiplied by I/CPI.
ETC = 80-35 = $45k
CPI = earned value/actual cost 
      = 35/55 = 0.636
ETC = 1/0.636 x 45 = $70.7
Therefore, the total estimate at complete (EAC) is 
$125.7k

Figure 4 shows the optimistic, pessimistic, and most 
likely forecasts plotted on a single graph.

Statistical forecasts 
(forecasts that 
are created using 
such indices as the 
cost performance 
index) can give 
early warning 
signs of project 
overruns and can 
be used to evaluate 
the accuracy of a 
manually entered 
estimate at 
complete.
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My project manager or engineer keeps telling 
me not to worry about the cost overruns. The 
rest of the work will cost less than 
budgeted. Is this probable?
Despite the widely known fact that the recoveries from cost 
overruns on defense contracts are extremely rare, analysis of 
64 completed contracts shows that the final cost overruns 
estimated by the contractor were less than the current cost 
overruns (Christensen 1993).

According to some authors, determining the most accurate 
estimate has never been the objective of the contractor (Fox 
1974) (Mayer 1991). Instead, the objective has been to 
protect the project and the careers of its managers, even if 
that means understating the projected completion cost 
(Christensen 1996).

Upon reaching the 15% stage of completion, project 
performance seldom improves. As a matter of fact, after this 
point is reached, performance seldom exceeds the average 
performance-to-date and often deteriorates. The to complete 
performance index (TCPI) is the ratio of the remaining work to 
the remaining cost. It indicates the level of performance that 
you must achieve to reach a particular estimate at complete. 
The TCPI will help you examine the probability of the project 
costs matching a particular forecast.

To Complete Performance Index
The TCPI is an index used to rate the probability of a forecast. 
It is also known as the CPI to EAC index as it is the CPI that is 
required to meet a particular EAC.

TCPI = 	           budget - earned value
	 	 estimate at complete - actual cost

The TCPI should be compared to the CPI of the project to date. 
Since the CPI of a project rarely improves once the project is 
greater than 20% complete, the TCPI should not be higher than 
the CPI. A TCPI that is greater than the CPI, shows an 
improvement in the performance and means that the EAC used 
in the formula is not probable.

Do I have the necessary staff for this 	
new contract?
Full Time Equivalents (FTE), or equivalent staffing units, are 
commonly used instead of hours to project staffing requirements.

FTE =	  Hours required for a particular task	 x	
 	 	 1 / # of working hours in a particular month

The number of working hours per month should include a 
productivity factor to determine accurate staffing requirements. 
The productivity factor will be one if 100% of the working hours 
are billed to a specific project. On the other hand, if 20% of an 
employee’s time is spent on non-billable activities like attending 
meetings and filling out time cards, only 80% of that person’s 
time is actually spent on the project. In this case, an accurate FTE 
calculation should include a lower productivity factor.

The productivity factor might be different for various 
personnel, locations, and times of year. For example, a person 
with both resource management and project management 
responsibilities often spends a certain amount of time 
performing human resource activities and may, therefore, have 
a lower productivity rate. In addition, most countries have 
holidays during certain times of the year, and people are 
frequently less productive during those times.

Along with productivity factors based on the season and 
personnel, there are also efficiency factors dependent on past 
performance that can be applied to the staffing requirement 
for the remaining work. If the staffing requirements for a 
project have been overrunning to date, using the baseline plan 
from the current time to completion implies an expectation 
that staffing performance will improve. To countermand this 
expectation, the CPI expressed in hours or FTEs can be applied 
to the remaining work to predict a more probable staffing 
requirement for the remainder of the project.

When analyzing staffing requirements you need to make sure 
that all activities, including level of effort activities, are 
considered. You need to provide for different productivity rates 
per resource and per month in order to determine an accurate 
staffing requirement based on the hours required to complete a 
project. Finally, make sure that your forecasts can be expressed 
in FTEs to show the projected staffing requirements.



�	 WHITE PAPER: What is the Health of my Project?

Will labor rate and currency exchange rate 
fluctuations affect my project’s cost?
Rate fluctuations will affect the final project cost. You need to 
make sure that your forecast is not using the same rates used 
when the baseline was created. Your forecasted rates should 
change with the economy. This will ensure that your final 
project costs accurately reflect the current environment.

Since cost of living adjustments are difficult to predict, it is 
helpful to have all rate escalations defined in a single rate set. 
This way you can define all labor rates as today’s rate and 
change the labor rate escalation for all resources in a single 
place. This type of rate analysis can also be beneficial when 
dealing with currency exchange rates.

By using multiple “what-if” scenarios, a good EVM software 
package can easily and effectively allow you to analyze the effects 
of all types of challenges presented to today’s project managers. It 
will allow you to use different sets of rates for each of your 
forecasts and to calculate foreign currencies as well. With the 
ability to report on multiple forecasts simultaneously, you will be 
able to analyze the effects of expected changes by setting up 
different forecasts using the various labor rates or exchange rates.

How will funding cuts affect my cash flow?
When analyzing a project, it is important that you are able to 
compare budget, actual costs, and funding. Today’s competitive 
market requires that you manage challenges such as funding cuts. 
If your funding is reduced, your contract may not allow you to 

change the baseline; however, you will need to modify your 
spending. If your contract requires you to earn value based on the 
original baseline - not the funding - you need to copy the budget 
and globally factor costs using pricing functions. The final 
outcome is the ability to store and report on both the original 
baseline and the funding. You can then produce reports that show 
the baseline, the actual costs, and the funding. You are trying to 
make your actual costs and associated funding curves match.

What is causing my cost variance?
Many conditions cause cost variances. You need to ask yourself if 
your project is taking more resources to do the work than you 
originally planned or if the resources are more expensive than 
planned. To accomplish this analysis, you compare the earned rate 
to the actual rate and the budgeted hours to the actual hours.

The derived costs associated with earned value are not 
calculated using a rate file but by earning the budget hours and 
associated derived costs. Therefore, the earned value rate and 
the budgeted rate are most likely the same. However, when you 
examine variances, you should be analyzing earned versus 
actual as opposed to budgeted versus actual.

For example, you might earn 100 hours and there are 100 actual 
hours. If your actual cost is much higher than the earned value, 
then you have a rate variance as opposed to an efficiency variance. 
The rate variance is calculated using the following formula:

Rate variance = (Earned rate - Actual rate) x Actual hours

To calculate an earned rate, the following formula is used:

Earned rate = 	 EV dollars / EV hours

An actual rate is calculated by looking at the posted quantities:

Actual rate = 	 Actual dollars / Actual hours

A positive rate variance indicates that the actual rate is less 
than the earned rate. Rate variances are compensated for in a 
forecast by changing the to-go labor rate for your forecast.

If you are given an estimate to complete (ETC), the to-go labor 
rate is compared with the budgeted rate by calculating the to-
go labor rate as follows:

To-go labor rate = ETC (labor dollars) / ETC (hours)
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Figure 5

Budget

Actual Costs

Figure 5 shows how the actual costs reflect the funding.
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In addition to rate variance, there is an efficiency variance. An 
example of an efficiency variance is when you budget and earn 
100 hours, but there are 120 actual hours. An efficiency 
variance is compensated for in a forecast by using statistical 
forecast methods based on previous performance. Multiplying 
the remaining effort by 1/(CPI*SPI) is a good means of 
projecting the final cost.

Efficiency variance is calculated as follows:

Eff. Variance = 	 (Earned quantity - Actual quantity) x 	
	 	 	  Earned price

Any time that a cost variance is incurred during a project, it is 
important to determine what is causing the variance. Is it a 
rate variance or an efficiency variance? In addition to simply 
changing the final project cost, the work being performed 
should be investigated to see if there are any means of 
improving the situation. Earned value gives you the early 
warning you need to solve problems while the work is in 
progress before the actual costs are above the total budget.

Conclusion
In today’s competitive marketplace, the ability to deliver a 
project on time and within the agreed upon budget is 
imperative. Whether the contract is several months or several 
years in length, there is no time for games. We don’t want to 
monkey around keeping our eyes, ears, and mouths covered 
about problems such as cost overruns and schedule delays 
that can - and do - inevitably rear their ugly heads. We want to 
be prepared for all eventualities, and earned value gives us the 
early warning signs needed to accomplish our goals.

Budget versus actual cost is not enough information to 
properly analyze project performance. Earned value places 
schedule status in dollar amounts for proper project analysis. It 
is much easier to compare budgeted dollars to earned dollars 
than to compare budgeted dollars to a subjective percent 
complete of the entire project. It is this comparison that gives 
early warning signs to the project’s health before the actual 
costs are above the total budget. Therefore, an earned value 
management software system is the best place to retrieve 
valuable information needed for reliable analysis of your 
project’s health.

We continue to work at a breakneck pace in order to satisfy 
our customers and remain competitive. Our companies 
undoubtedly live and die by the success and failure of the 
projects we so carefully nurture. By using earned value 
throughout our projects, we can identify, address, and resolve 
problems early. This way, we can continue to work towards the 
improved management of those projects and greater business 
success as we move through the 21st century.

Ten Benefits of EVMS
David Christensen’s The Cost and Benefits of the Earned Value 
Management Process is an interesting paper that weighs the 
cost of implementing earned value versus the benefits. The 
following is the list of benefits for using an earned value 
management system:

	 It is a single management control system that provides 
reliable data.

	 It integrates work, schedule, and cost into a work 
breakdown structure.

	 The associated database of completed projects is useful 
for comparative analysis.

	 The cumulative cost performance index (CPI) provides an 
early warning signal.

	 The schedule performance index provides an early warning 
signal.

	 The CPI is a predictor of the final cost of the project.

	 EVMS uses an index-based method to forecast the final 
cost of the project.

	 The “to-complete” performance index allows evaluation of 
the forecasted final cost.

	 The periodic (e.g. weekly or monthly) CPI is a benchmark.

	 The “management by exception” principle can reduce 
information overload.

•

•

•

•

•

•

•

•

•

•
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Evaluating an EVMS
When evaluating earned value management 
software, you want to make sure that the 
software product contains the functionality 
required to answer the questions outlined in 
this paper. Make sure you ask the vendor the 
following questions:

	 Does this software integrate with my 
scheduling software?

	 Does this software support multiple 
performance measurement techniques that 
allow me to objectively measure 
performance on my activities?

	 Is there a clear distinction between a 
baseline and a forecast in the system?

	 Can I maintain and report on multiple, time-
phased forecasts?

	 Can each forecast use a separate set of 
rates to perform “what-if” analysis?

	 Can I calculate foreign currencies?

	 Can rate escalation be stored separately 
from the base rate, and can it be adjusted 
for all resources in a single place?

	 Does this software calculate statistical 
forecasts based on past performance?

	 Does this software support different 
productivity rates per resource and per 
month when calculating FTE?

	 Does this software calculate forecasted FTE 
based on past performance?

	 Does this software allow me to enter and 
report on funding?

	 Does this software contain pricing functions 
that allow me to globally adjust costs?

•

•

•

•

•

•

•

•

•

•

•

•

	 Are earned and actual hours stored in the 
system in a manner that allows me to 
calculate price and usage variances?

	 Is the result of the earned value calculations 
stored time-phased? This will keep my 
earned value in previous periods from 
changing if the budget changes.
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