Ten Things You Need to Know About Earned Value Management 

By Keith Custer, PE
Earned Value Management (EVM) - Project Management (PM) techniques have been in existence for more than 40 years now, and EVM use is growing rapidly. EVM-PM techniques have been consistently showing their value in the management of all types of projects. EVM-PM is now widely mandated in almost all US government projects (internal and external) and is rapidly gaining the same respect in many other countries.
But how much do you know about EVM-PM? Read on to find out about these widely misunderstood techniques, which are not particularly intuitive yet have slowly revolutionized how effective project managers address the management of projects large and small.
1.  What is Earned Value Management?

One definition of EVM is "an approach that integrates the technical scope of work, the schedules and the costs, allowing for the continuous measurement of integrated performance throughout the life cycle of the project." Project Management Institute (PMI) defines EVM as: "a method for integrating scope, schedule and resources, and for measuring project performance and progress." Interestingly, PMI has focused on EVM as the center of the first PMI College of Performance Management.
It is important to note that fundamentally EVM was established as a set of management practices and criteria that, when applied to a project or a program, helps the Project Managers (PMs) to effectively deliver the project’s full scope, on-time, and within budget. We like that definition of EVM the best.
The fact that EVM was established as a set business practices and criteria has probably contributed greatly to its long history of success and cross-industry appeal. The EVM criteria leave the exact implementation to Project Managers so long as the criteria are met. On the downside, this flexibility has led to a number of controversial applications and misunderstandings and created a whole new industry devoted to auditing the application of the EVM criteria.
In essence the criteria and methods allow PMs to perform “Earned Value Analysis” as their projects unfold to:

· measure a project’s progress,

· forecast a project’s completion date and final cost

· provide project schedule and budget variances along the way

By integrating the three measurements of scope, cost, and schedule, EVM provides consistent, numerical indicators with which PMs can:
· clearly show current and predicted future variances by task
· provide integrated cost and schedule analysis of performance

· forecast how the overall Project will turn out based on a range of assumptions 

If EVM is consistently used from project to project within a program then management can evaluate and compare projects with some precise and integrated EVM cost and schedule metrics.

EVM methods and criteria depend on three remarkable, interrelated data points:
· Planned Value (PV) = (BCWS) Budgeted Cost of Work Scheduled

· Earned Value (EV) = (BCWP) Budgeted Cost of Work Performed

· Actual Cost (AC)  = (ACWP) Actual Cost of Work Performed

Various vested business interests have jockeyed for years over the best acronyms to use for these data points with those noted above being the most common. The acronyms on the right were used first and are the most descriptive as their names indicate more clearly what they represent and how they integrate the elemental components.
Neither of the definitions of EVM above nor the acronyms presented reveals the most critical requirement of EVM, which is the strong emphasis on planning and scheduling a project in “detail.” We prefer to say at appropriate “levels of detail” because EVM does not require scheduling the entire project in detail at the start but will require the detail eventually. It is only necessary to schedule the parts of a Project that are actively being performed in the sufficient detail so that the PM will be able to “match up” the project’s scope, schedule, and cost for the parts being performed. More importantly, EVM requires that schedule constructs and cost budget constructs and actual cost accounting constructs all “match up” across these measures at the defined reporting cycle for the project. These “match up” features are critical for successful EVM, and need not necessarily be at the same level of detail for all aspects of the project.
Interestingly, the fact that the EVM techniques do not require that all elements of the Project meet the “detail” requirement from the start allows EVM to be a flexible and resilient tool. This capability allows massive, long-term projects with many future unknowns to use the EVM throughout the life of the project by adding details as they become known in future months or years. The same concepts allow EVM methods to be effectively started late in a project or in “corrective action” mode and even in post mortems or in claims evaluations to clearly show how a project unfolded and where performance or schedule was affected, even if EVM was not used to manage the project in the first place.
2.  Where did it come from and why is it mandated?

Earned Value Management techniques have been around now for 5 going on 6 decades.  Here is a decade by decade re-cap of how EVM has evolved.
1960s –   After many years of massive failures to control or predict the costs of defense systems projects, the US Department of Defense (DoD) set out to develop an objective way to monitor and predict the outcome of these huge projects much earlier in their project life. In 1967 DoD Instruction 7000.2 adopted Cost/Schedule Control Systems Criteria (C/SCSC) with some 35 criteria as the most objective measures of contract progress.  Notably these criteria were:
· Brief statements of good project control attributes

· Not a “How-To”





· Not a  “System”
· A set of minimum acceptable standards
1970s – DoD continued to use EVM as a means to offset cost/schedule risk in cost-plus contracts such as:
· High-tech weapons projects

· Research or newly-developed weaponry projects
· Arms race-induced critical schedule needs
Unfortunately, EVM was mostly applied as a financial audit tool and not as an active project management tool. Conflicting ideas on implementation between the armed forces branches prevented more widespread adoption. During this time a number of conferences were also held to get industry input on implementation.  Many early industry concerns revolved around handling of material costs in EVM because material costs are often “committed to” via contracts long before any money is actually paid.
1980s – Early in this decade, Gary Christle had joined DoD and observed that many cost and schedule issues began to show up in shipbuilding programs which had not implemented EVM to the same extent as the aerospace industries. These issues could be clearly seen in EVM data, but were not used to make project management adjustments in these projects.  Mr. Christle led cooperative efforts with industry and the military departments to advance the use of the EVM techniques across all DoD branches.
1990s – In this decade, policy moved Earned Value into all Federal agencies. Significantly, in 1991, Secretary of Defense Dick Cheney cancelled the Navy A-12 Avenger II program due to project performance problems surfaced by EVM. Interestingly, EVM criteria had remained unchanged and were somewhat affirmed by an OSD Acquisition Reform Office and C&L/TASC Study which was commissioned to improve acquisition performance. In the later 90s DoD overhauled its EVM organization and EVM was redefined as a project management control and not just a financial requirement.  In 1998 the EVM criteria were incorporated as ANSI/EIA 748-98 and soon after adopted by all of DoD. By late 1999, considering over 100 DoD EVM reported projects worth  more than $72.8 billion, the data showed that these projects were only about 5.5% overrun ($1.2 billion), in comparison to the earlier A-12 and C-17 programs, which were each overrunning by quite a bit more.
2000s – In this decade EVM has been widely embraced in all government operations including these formal requirements:
· OMB Circular A-11  (2003)
· NASA Policy Directive 9501.3  (2006)
· DOE Order 413.3 (2006)
OMB began enforcement of EVM in all civilian agencies for internal and external projects including the mandate to use EVM as a project management technique.  As the 00s come to an end we are seeing EVM techniques being mandated in all sorts of non-government industries.  We are also seeing EVM being mandated widely around the globe in a growing list of other countries such as:

· Australia

· Canada

· Japan

· Sweden 

· United Kingdom

3.  How does EVM use Work Breakdown Structures and Organizational Breakdowns?

Although not widely understood, Earned Value Managements’ power depends on making or recognizing the relationships among several typical project features. Most projects have these features:
· Project Cost Budget 

· Project Schedule

· Project Personnel Organization

· Project Work Packages

· Project Deliverables

· Project Scope

EVM looks at all of these project features and requires the Project Manager to build several constructs or models that show how these features are interrelated. EVM also requires that the Project Manager build some additional constructs that are frequently not seen or used on a given project.
The first of these constructs is the Work Breakdown Structure (WBS). This construct is a hierarchy of the scope products that will be produced by the project arranged so that all of the sub-parts or sub-assemblies build up or summarize to make the overall product of the Project. Project Managers must avoid the temptation to include any organization or task-oriented features in this hierarchy. The WBS should include just the scope deliverables and how they naturally go together to make up the end product.
For example for a house construction project we might have:


[image: image1]
This construct looks a lot more like a “Schedule Hierarchy” than a sound WBS construct. The leaf levels are all tasks and the summary levels are suitable schedule roll-up levels. All of the lowest levels imply the effort or tasks required to build part of the components of the house. This type of hierarchy is what we don’t want for a WBS because we have mixed in “tasks” with the “deliverables.”  
A much better WBS for this project might look like this:

 
[image: image2]
Notice that all the leaf levels are finished parts of the sub-structure and that all the levels seem to imply both the labor and material components of that part.
EVM also calls for the Project to establish an Organization Breakdown Structure (OBS).  This usually works out to be just the project’s organization chart but sometimes the organization chart has to be expanded to show contractor organizations or summarized to eliminate functional organizations that do not produce project deliverables.
An example of the Organizational Breakdown Structure for our house construction project might look like this:
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Next, EVM suggests that we intersect these two constructs (the WBS and the OBS) at their “leaf” levels to show which organizational element will produce what product element. This intersection produces what EVM defines as Work Packages and can be used to produce a Responsibility Assignment Matrix (RAM) which shows who is responsible for what product. Graphically it might look like this:   
[image: image4.jpg]



EVM also requires that actual costs be collected at the lowest, intersected levels of both WBS and OBS. This allows all estimated or actual costs to be rolled up or summarized by either the WBS or the OBS hierarchies. It is not necessary that all the “levels” match up but the lowest leaf level must match up. For instance, in the above example maybe the Gas Department (leaf) of the OBS is responsible for the Gas Lines deliverable (leaf) of the WBS, and nothing else. The budget assigned to each of these “leaves” should then be equal.
The development of the WBS and OBS and the intersection known as the RAM can be quite challenging as many companies look at products and organizations both functionally and by project. Further, EVM suggests that Project Cost estimates be developed at (or broken down to) this same Work Package level.

This is just a surface-level summary of a very deep and involved topic. Building useful, accurate Work Breakdown Structures is one of the main aspects of EVM that many Project Managers struggle with. If you’d like to learn more about this complex topic, we invite you to sign up for one of our online EVM Webinars here (http://www.custerconsultants.net/Live-Classes/Earned-Value-Management-Webinar/flypage.tpl.html).

You can also download a recorded version of the Webinar here (http://www.custerconsultants.net/Recorded-Classes.html). 

This 3-hour Webinar covers all the topics in this whitepaper in much greater detail, including specific examples and a walkthrough of a real software development project that was successfully managed with EVM techniques.

4.  What are the methods of calculating “Earned”?

In order to understand how EVM facilitates calculating “Earned Value” we need to understand how EVM relates the Project Cost to the Project Schedule and to Project Cost Accounting.

One of the more challenging requirements of EVM is that all of the Project Cost be spread over the Project Schedule. Many companies estimate their project costs one way (usually functionally) and plan their projects another way (usually organizationally).  So our house project might develop a schedule that could look like this:
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Notice that we have used our schedule hierarchy down to the leaf level tasks.  We have estimated durations for each leaf level task and added precedence links to show the order in which tasks will be completed.  Then our scheduling software can summarize the task durations to the “roll up” schedule levels and finally summarize to the overall project level. Our schedule software also calculates the start and end dates for each task and the start and end dates for the roll up levels. Notice how the “roll up” durations are calculated from the lower levels – they are not just sums.
One of the critical insights of EVM is that the tasks in a projects schedule typically produce an end product known as a deliverable. These deliverables turn out to be exactly the leaf levels of the WBS. So if we know how much each deliverable was estimated to cost then we know how much of the project cost budget to spread over the task duration that produces that deliverable. Usually these costs can be associated to the schedule like this:
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In the project schedule construct we have listed our deliverables and their costs against the task which would be performed to create the deliverable. You can see in this model or construct how the cost elements roll up with the WBS levels which are mimicked in the schedule summary levels. It doesn’t really matter whether you determine the tasks from the deliverables or the deliverables from the expected tasks. It does matter that they are both completed from a scoping point of view and matching schedule to deliverables is always a good scope check. That is, there should be a task for every deliverable and a deliverable for every task.
Note that the durations “roll up” in a different way than the costs. This construct also allows us now to spread our cost budget for deliverables across the duration of the task that produces it, giving us a basis for our Earned Value Management metrics.  
“Earned Values” now can be calculated task-by-task along the schedule. As the scheduled task is performed, projects are allowed to “earn” that part of the budgeted cost for the task based on how far complete the task is at that point in time. This establishes an “Earned Value” data point for that task at that point in time. However, we must decide for each task what basis we should use to judge how “complete” that task is at the point in time we are reporting.
A wide variety of methods of estimating percentage complete (and therefore earned value) have been suggested and used in various circumstances as not all tasks are of the same nature within a project. Generally it is understood and accepted that whatever “percentage complete” a task is determines to be, is also the percentage of budgeted cost that the task has earned. The problem occurs in rationally determining what “percentage complete” a task is at exactly that point in time. The more exacting this “percentage complete” determination the more difficult it is to execute EVM reporting (because of the time it takes to evaluate all the tasks in such detail). However, the more exacting the percentage complete reporting the less chance there is of a reporting error hiding the real results.
The original methods from the 1960s addressed this problem by recommending what is known as the 50-50 rule. This method gave 50% credit for completion when a task was reported as started and the other 50% only when the task was reported as completed.  The 50-50 method simplifies the reporting and removes most arguments about the status at any given point in time because no subjective “percentage complete” is required. It is usually fairly easy to judge if a task has “started” or is “completed.” The 50-50 rule does work well if the tasks scheduled are very short in duration so that they both start and end in no more than two reporting cycles. The 50-50 rule for earning is one of these easiest to implement requiring only that you know if a task has started or completed and the tasks have relatively short durations.
Many Project Managers have worried that the 50-50 rule gives to much credit for just starting tasks and tends to give a false sense of well-being early in the project. To combat this, Project Managers sometimes use the 0-100 or the 25-75 rules to overcome this bias. Ideally, the “percentage complete” is based on some verifiable quantification such as units produced or quantities of products installed or other construction-oriented and verifiable quantities. The more verifiable the quantity basis for a percentage complete, the less subjective the determination of those percentages complete will be.  Additionally, some PMs have tied “earned value” to project milestones achieved to simplify reporting and verification.  We have seen many other methods that can also work well.
Looking at our House Project, for example, if we report percentage complete for all the tasks up through 02-07-09 we can compute BCWP (Earned Value) for each task by taking the percentage complete times the original baseline cost estimate. This might look like this:
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You can see that completed tasks have “earned” all of their baseline cost and tasks that are partially complete have earned their percentage complete times the baseline cost in the BCWP column above. Note that for any given project we only need to report a few tasks’ intermediate status in any given reporting period.
When considering earning techniques you should also note that it has been recognized since EVM first came into use that many project tasks do not have any good quantifiable parameter and simply occur throughout the project life. These are known as “level of effort” (LOE) tasks. Level of Effort tasks are usually set up to “earn” at the same overall percentage complete as the entire project or based on the total monthly or weekly duration of the project, versus the “to date” duration of the project.
In summary, then, EVM determines Earned Value (BCWP) by distributing the budget over the scheduled tasks and then reporting the “percentage complete” of the tasks multiplied by their budget allocation or estimate to calculate each task’s “earned value.”  Summary tasks get their “earned value” from the simple sum of “earned values” of subordinate tasks. Tasks that are Level of effort (LOE) type tasks earn value at the rate of the overall Project.
5.  How do you calculate EVM variances? 

Calculating EVM variances requires that the Project Manager establish an “Integrated Baseline Plan” (IBP). EVM requires that the IBP be calculated by adding up reporting period budgets for each of the tasks planned to be worked in a particular reporting period and then accumulating these reporting period totals to project cumulative totals through the end of each reporting period. The cumulative total budget values through any given reporting period are known in EVM terms as the Planned Values (PV), or Budgeted Cost of Work Scheduled (BCWS) in the original EVM terminology. Various interest groups have tried to change these acronyms over time with mostly confusing effects, but you should know that PV and BCWS mean the same thing.

The total end point cumulative value of a project IBP is known as the Budget At Completion (BAC). When we talk about a project being a “$20 million project”, this usually refers to BAC – i.e. the cost of the entire project as initially budgeted. Parceling this budget out over time according to the reporting periods in your schedule gives you the PV or BCWS for any given point in the project timeline.
Once you get used to looking at Earned Value data, you will probably rely mainly on tabular reporting data – which is all that is needed for the formal reports we will describe later. But plotting the cumulative amounts over time generates very useful project charts and graphics that clearly illustrate the meanings of the different numbers. We can see the IBP over time on a nice Planned Value chart like this, for our House Project example:
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EVM uses the Integrated Baseline Plan to calculate two important variances based on the data points introduced earlier. From the graph above you can see that the PV for the week of February 1, almost halfway through this $231,900 project, would be about $87,152.
A major complication of implementing EVM is that many companies collect and report their “actual” project costs a third way, different from either Schedule Rollup or the Work Breakdown Structure. Usually Actual Costs are collected in detail by accounting categories or cost accounts which frequently have nothing to do with either project cost estimating (by WBS) or project scheduling (by task). So to calculate the EVM variances we need to be able to collect actual costs at exactly the same leaf levels as in the cost loaded schedule.  See our House Project example above.

If at a given point in time (February 1 in our example here) you had reported an “Earned Value” (EV) of $94,740 as noted above and your accounting system had reported your cumulative “Actual Cost” (AC) as $102,700 at that point in time then EVM principles would recommend that you calculate the following variances:
Definition: Cost Variance
A comparison of the budgeted cost of work performed with actual cost.

· CV = EV – AC

· CV = 94,740 – 102,700
· CV =  -$7,960
Note that this is not “budget” versus “actual”! This “earned” versus “actual”!
Definition: Schedule Variance
A comparison of amount of work performed to what was scheduled to be performed.

· SV = EV – PV

· SV = 94,740 – 87,152
· SV = $7,566
In EVM, negative values are always “bad” and positive values are always “good.” So in this example, we can see that the project is ahead of schedule (SV = $7,566) but we’ve spent more money than we should have to get to this point (CV = -$7,960). Interestingly, you can see both cost AND schedule variances expressed in dollars.

If you graph these values over time, you can see the progress of your project visually, like this:
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Let’s zoom in to look at the variances at this data point for the project.

You can see Cost Performance:

[image: image10.png]$120,000

$100,000

$80,000

$60,000

$40,000

$20,000

S0

Cost Variance

EV-AC=CV
$94,740-$102,700 =
-$7,965

AC=$102,700

A A
\J/ CV=-57,960

EV = 594,740 /'

4-Jan 6-Jan 8-Jan 10-Jan12-Jan 14-Jan 16-Jan 18-Jan 20-Jan 22-Jan 24-Jan 26-Jan 28-Jan 30-Jan 1-Feb

——PlannedValue ~——Earned Value ~——Actual Cost





The Cost Variance (CV) in this example tells us that we have spent $7,960 more than we planned to get this result or the value we have earned so far. Also note that this value is sunk cost and cannot be recovered. Later tasks may produce deliverables cheaper, which would compensate some, but this loss cannot be changed.

Schedule Performance can be seen like this:
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In this case the Schedule Variance (SV) says we are spending $7,566 faster than planned. Note that you can also see schedule variances in time by looking at where EV intersects PV and down to the time scale, as shown. –
6.  How do you calculate EVM indices?   

EVM methods give Project Managers another set of powerful assessment and projection tools in the form of performance indices. Based on the data shown graphically in the two earlier diagrams these indices are defined and calculated like this: 
Definition: Cost Performance Index

A ratio of the budgeted cost of work performed (amount earned) to the actual cost.

An index less than 1.00 means the project is over budget.

· CPI = EV / AC

· CPI = 94,740 / 102,700
· CPI = 0.922
Definition: Schedule Performance Index


A ratio of the earned amount of work performed to what was scheduled to be performed.
An index of less than 1.00 means the project is behind schedule.

· SPI = EV / PV

· SPI = 94,740 / 87,152
· SPI = 1.087
These EVM indices give the Project Manager the trend of cost performance and the trend of schedule performance. If these trends are apt to continue then the PM can use them to forecast where the project will end up. The PM then needs to make an evaluation about whether either or both trends will continue. For example it may be that the project experienced a delayed start and got behind schedule but now the project is progressing at a schedule rate about as originally planned. Therefore the PM would only regard the Cost Performance Index (CPI) in projecting the rest of the project.
Significantly, several DoD studies, covering hundreds of DoD projects, challenging the effectiveness of these indices has confirmed that:

· The final cost variance (in dollars or as a percentage) will be worse than the cost variance at the 20 percent completion point.

· The cumulative cost performance index (CPI) will not change by more than 0.10 from its value at the 20 percent completion point, and in most cases it only worsens.

· The Estimate At Completion (EAC) computed using the cumulative CPI is a reasonable lower bound to the final cost of a defense contract. (Christensen and Templeton)
These studies confirm that the CPI and SPI offer extremely valuable insights as early as 20% complete in the project schedule.
7. How does EVM predict the future?

EVM criteria rely heavily on the CPI and SPI but these are not the only important factors used by EVM to predict the future. The CPI and SPI remain the least subjective measures but many times there are known project circumstances that might temper their use. First look at how EVM uses the CPI and SPI to predict project outcome. EVM defines another acronym for this purpose known as the Estimate To Complete (ETC). The ETC is the estimated cost in addition to the Actual Cost (AC) already incurred that will be required to complete a given task. The sum of these estimates for the entire project yields the overall Project ETC – the estimated amount of money you will need to spend to finish the project. EVM suggest that we consider at least three scenarios depending on Project circumstances using the Project Earned Value (EV) and the performance indices:
Estimate to Complete (ETC)
· Performance to date has been anomalous:

· ETC = BAC – EV  =  $137,160
· Cost Performance to date will continue:

· ETC =      BAC – EV

         



          CPI               
= $148,763
(As you can see, this number is higher because the project, to date, has been costing more than expected)
· Both Cost and Schedule Performance to date will continue:

· ETC =      
BAC - EV

CPI * SPI
= $136,856
(…whereas this estimate is lower than the previous one because, even though the project has been spending more money than expected, it has also been fairly far ahead of schedule)
These scenarios give us a range of outcomes which are not subjective beyond the major assumption made for each one. These factors can be calculated on a task by task basis and at the summary project level.

The ETC alone, however, does not project the project outcome. We still need to add the Actual Cost (AC) to these amounts to see future result that EVM predicts, also known as the Estimate at Completion (EAC). We can compare all of these to our original BAC = $231,900.
EAC = AC + (BAC-EV)      


=  $239,860
EAC = AC + (BAC-EV/CPI)

=  $251,463
EAC = AC + (BAC-EV)/(CPI*SPI)      
=  $239,556
We often have a fourth scenario which is a task by task estimate of to-go costs made by the PM. It is not uncommon for optimistic PMs to provide these estimates instead of the performance indices calculations. Management reviewers would be advised to re-read the outcomes from the DoD studies noted above before accepting these optimistic projections.
The point of all project management tools is to forecast what will happen if the current project execution methods continue. If Project Managers use this data to correct what is going wrong then the methods have real value. With tools such as EVM Project Managers are able to make small corrections early in the project to avoid these bigger misses later.
8.  What are the ANSI/EIA Criteria?

Now that we see how EVM is used on a project we may be interested in just how we can organize our project management processes and techniques to provide these powerful tools. The original C/SCSC criteria were incorporated in ANSI/EIA standard 748-98 in 1998 and were adopted by DoD the next year. The EVM standard still retains its original criteria-based format with 32 guidelines arranged in five categories:
· Organization

· Planning, Scheduling, and Budgeting

· Accounting Considerations

· Analysis and Management Reports

· Revisions and Data Maintenance

But, ANSI/EIA 748 still doesn’t identify “approved systems.”    
Recently, the US Government Accountability Office (GAO) has been reviewing and evaluating many Projects in many different US government agencies and has suggested eleven EVM best practices for agencies that are using EVM effectively:
Program management area
EVM practice

Establish a comprehensive EVM system


· Define the scope of effort using a work breakdown structure

· Identify who in the organization will perform the work

· Schedule the work

· Estimate the labor and material required to perform the work and authorize the budgets, including management reserve

· Determine objective measure of earned value

· Develop the performance measurement baseline

Ensure that the data resulting from the EVM system are reliable

· Execute the work plan and record all costs

· Analyze EVM performance data and record variances from the performance measurement baseline plan

· Forecast estimates at completion

Ensure that the program management team is using earned value data for decision-making purposes
· Take management action to mitigate risks

· Update the performance measurement baseline as changes occur

These eleven recommendations are very similar to the basic ANSI/EIA criteria, and indicate yet again that the original concepts can’t be improved much.
It is worth noting that a whole range of organizations have been created to help “audit” government and corporate programs for adherence to EVM criteria. Many government agencies require “audited” EVM credentials for all their contractors. EVM auditors have sophisticated checklists to assess how a company’s program implements the EVM criteria.

9.  What are the five government standard reports?

Even the earliest versions of EVM from the 1960s envisioned simple, tabular reporting in just a few basic formats. Amazingly, these same formats are still in use with just a very few minor modifications. Another amazing feature is that any size project can use the same format by just adding more levels of detail in accordance with their Work Breakdown Structure (WBS). Further, these same report formats are used for rolling up and reporting on the Organizational Breakdown Structure (OBS) as well and require only that they tie their top lines (and at least one lower level of detail) with the WBS formats.  This allows analysts and PMs to cross-foot problems to both deliverable products and organizational units that having trouble producing the products.
The heart of these reports looks like this:
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The left-hand column is the WBS element and the EVM parameters BCWS, BCWP, ACWP are displayed along with their variances for both the current period and for the cumulative to date period. Also shown are the BAC and the calculated EAC with variance. As you can see the format is simple and it can be expanded to any number of levels of detail by drilling down on any element in the left hand column. The data presentation at the lower levels is the same no matter what the level.

Actually, there are 5 basic reports formats:

Format 1 – Work Breakdown Structure (shown above)
Format 2 – Organizational Categories (the same as Format 1 but by Organization)

Format 3 – Baseline (a cash flow oriented report using EVM parameters) 

Format 4 – Staffing (very similar to Format 3 but organizationally focused)

Format 5- Explanation and Problem Analysis (variance analysis of data from the other 4) 

DoD refers to these forms as DD Form 2734/1-5 and OMB refers to these as OMB No. 00704-0188. Other agencies may use different form designations.  
All of these report formats were recently available in Excel format at:
· http://www.acq.osd.mil/pm/currentpolicy/currentpolicy.html
In our Introduction to EVM Webinars, we go into much greater detail about generating these reports. You can sign up for the live Webinar here (http://www.custerconsultants.net/Live-Classes/Earned-Value-Management-Webinar/flypage.tpl.html).

You can also download a recorded version of the Webinar here (http://www.custerconsultants.net/Recorded-Classes.html). 

This 3-hour Webinar covers all the topics in this whitepaper in much greater detail, including specific examples and a walkthrough of a real software development project that was successfully managed with EVM techniques.

10.  If I get an EVM system will I be compliant?
Lots of software companies claim they are EVM compliant and that if you buy their software you will be complaint as well. The rub is that in most companies it usually requires several systems integrated together along with specific business processes to be “compliant” with all the ANSI/EAI criteria. It is really more important how you use the systems together with your management processes to achieve compliance. Remember also that you still have to plan your project in detail and make sure that the schedule constructs you use match up with the WBS you use, with your organizational structure, and most importantly with your accounting system.
Scheduling software such as MS Project and Primavera have made great progress in providing data fields for all the key EVM parameters, but remember those are first of all scheduling tools. They spent many years getting these systems to properly handle logical constraints between tasks and re-calculate dates as progress is reported and completion dates are revised. They took even longer to perfect resource loading and constraining features. Only fairly recently have they taken up the problems of EVM reporting which, if done well, might require that you bring your entire accounting system into the scheduling tool. Most of us quickly realize that we need systems for scheduling tasks and systems for accounting tasks and maybe other systems for estimating tasks. It is the integration of these tools that provides EVM data which, when used with integrated project management, leads to EVM compliance.
So you can’t really buy a system that will make you compliant because it is still how you use it that counts. The trick (if there is one) is to extract the right data from these other systems you probably already have and bring that data together with some purely EVM data like ETC and EAC to produce the EVM reports you need. Frequently the end result looks something like this:
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In the center we have a custom-made EVM repository. We build user interfaces into it so we can add our ETC and EAC values for each task. Then from the repository we extract the EVM reports in the formats described earlier. Last but not least, we also need to modify our business processes to routinely collect and generate the data we need. For example, we will need to have all labor costs charged to specific leaf-level schedule tasks. Also, we have to educate our management to read and understand the EVM reports and ultimately take action on the issues revealed.
So, those are the ten things you need to know about Earned Value Management.
We have tried to keep this document as short and simple as possible, but we do explain all of these topics in much greater detail in our Introduction to EVM Webinar. Again, we invite you to sign up for the live Webinar here (http://www.custerconsultants.net/Live-Classes/Earned-Value-Management-Webinar/flypage.tpl.html).

You can also download a recorded version of the Webinar here (http://www.custerconsultants.net/Recorded-Classes.html). 
To re-cap you learned:

1. What is Earned Value Management?
EVM was established as a set of management practices and criteria that when applied to a project or a program helps the Project Managers (PMs) to effectively deliver their project’s full scope, on-time, and within budget.

2. Where did it come from and why is it mandated?

EVM was developed back in the 60s in the Department of Defense as a set of good practice Project Management criteria and has been perfected, although barely changed, for over 40 years now. EVM has shown tremendous results in helping to manage and forecast massive, risky, and exploratory projects of all kinds. Our government has mandated these techniques because of their need for more predictable results. EVM techniques consistent ability to provide effective early warnings of cost or schedule problems has shown up as great improvement in project results.
3. How does EVM use the Work Breakdown Structure and Organizational Breakdown?
EVM uses the WBS to help scope any given project and define the deliverables that will be produced in hierarchical format. The WBS should be a hierarchy of these discrete deliverables that correspond to how the project will put these deliverables together in the overall project result. The OBS is just the hierarchical organizational structure usually known as an organization chart. EVM uses these two together with a Responsibility Assignment Matrix to show who is responsible for what deliverable.  Further these constructs control how costs are reported and summarized.
4. What are the methods of calculating “Earned”?
EVM methods relate all of the deliverables in the WBS to schedule tasks and estimates of what it will cost to produce each deliverable. The sum of all the task budgets is the total budget for the project. Then as the tasks are completed they “earn” that task’s share of the total project budget. There are many methods of determining how “complete” a task is in percentage terms so it can be applied to the task budget to derive an “Earned Value.”
5. How do you calculate EVM variances?
EVM methods calculate an Integrated Project Baseline plan representing the cumulative expenditure of the project budget over time. Using this plan together with the Earned Value and the Actual Cost, EVM methods can show cost and schedule variances defined as:

Cost Variance  = Earned  Value – Actual Cost     

and

Schedule Variance = Earned Value – Planned Value

The CV and SV can be shown with graphical or just tabular data.

6. How do you calculate EVM indices?
EVM methods look at the performance data and extrapolate several performance trend metrics the most important of which are known as the CPI and SPI.  These are calculated as:
Cost Performance Index  = Earned Value  / Actual Cost
and

Schedule Performance Index  = Earned Value  / Planned Value
These metrics reflect both good and poor results on a task by task basis or for major portions of a project or for the entire project.
7. How does EVM predict the future?
EVM methods use the CPI and SPI to yield an Estimate To Complete (ETC) for each task or for the major portions of a project, or for the entire project like this:

· Performance to date has been anomalous:

ETC = BAC – EV 

· Cost Performance to date will continue:

ETC = BAC – EV

     CPI             

· Both Cost and Schedule Performance to date will continue:

ETC = BAC – EV
CPI * SPI    
EVM uses these together with the Actual Cost (AC) to forecast where tasks or the entre project will end up costing, the Estimate at Completion (EAC), like this:

EAC = AC + (BAC-EV)      




EAC = AC + (BAC-EV/CPI)


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

Depending on the project circumstances and experience. 

8. What are the ANSI/EIA Criteria?
The original C/SCSC criteria were incorporated in ANSI/EIA standard 748-98 in 1998 and were adopted by DoD the next year. EVM still retains its original criteria-based format with these 32 guidelines arranged five categories:

· Organization

· Planning, Scheduling, and Budgeting

· Accounting Considerations

· Analysis and Management Reports

· Revisions and Data Maintenance

9. What are the five government standard reports?
The original five government standard reports remain almost unchanged to today.  They are:

Format 1 – Work Breakdown Structure

Format 2 – Organizational Categories (the same as Format 1 but by Organization)

Format 3 – Baseline (a cash flow oriented report using EVM parameters) 

Format 4 – Staffing (very similar to Format 3 but organizationally focused)

Format 5- Explanation and Problem Analysis (variance analysis of data from the other 4) 

These reports use a very similar format and are organized by either WBS or OBS with current period and cumulative sections for the EVM data along with variances and the Estimates at Completion (EAC).

10. If I get an EVM system will I be compliant?
You can’t really buy a system (yet) that will make you compliant because it is still how you use it that counts. The trick (if there is one) is to extract the right data from the systems you probably already have and bring that data together with some purely EVM data like ETC and EAC to produce the EVM reports you need.
Please contact us at www.custerconsultants.com or www.custerconsultants.net to get more information or to sign up for one of our training classes.
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