
This EVMS Training Snippet, sponsored by the Office of Acquisition and Project 
Management (OAPM) focuses on the DOE Federal Project Director’s expectations of the 
contractor’s earned value management system and the resultant EVM data.



The high-level EVM expectations presented in this Snippet will cover these areas:

EVM concepts and objectives, the scheduling and budgeting process, work authorization, 
level of effort concerns, variance analysis and reporting, evaluation of the contractor’s 
estimate at completion, baseline control and revisions, and a synopsis of expectations.



The requirement for the application of EVM on the project is in Department of Energy Order 
413.3B.   An important facet of the Order is that it references ANSI/EIA-748 as the standard 
that must be met to satisfy DOE requirements for use of EVMS by contractors. 



To lay the foundation for this Snippet, EVM is composed of a number of individual 
processes. All of these are interrelated and must be integrated to produce an effective EVM 
System.  

The first two processes at the top in blue address the definition and assignment of work by 
answering the questions of:   What is being done and who will be responsible for getting it 
done? The Define and Assign process steps contains the elements of:  the contract or 
project work scope, the Work Breakdown Structure (WBS); and assignment of portions of 
the work scope by the contractor’s Project Manager (PM) to Control Account Manager’s 
(CAMs) to manage.

Once the work has been defined and assigned, the planning process is focused on building 
the baseline and is shown by the process steps in red. Consider this the roadmap to follow 
from the beginning of the project to the end of project. The PM will lead the effort to develop 
further detailed work elements, which are then scheduled. In developing the schedule, the 
designation of the appropriate resources is performed. These resource requirements are 
then translated to the time-phased budget for the work. The objective in this phase is to 
integrate the cost and schedule based on the scope and to develop a time-phased resource 
plan for effectively accomplishing the work scope. 

Once the integrated plan is reviewed and approved, it becomes the Performance 
Measurement Baseline against which performance will be measured. This authorization 
step establishes a formal agreement between the PM and the CAMs relating to the 
technical work scope and the schedule and the budget/resources for accomplishing the 
assigned effort.
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After the PMB is approved, execution of the effort can begin.  Charge numbers are opened, 
as appropriate, and work commences. The effort will be measured, analyzed, and reported. 
Please refer to the green process blocks. As the CAM and their team members execute and 
status the work, accomplishments and forecasts are compared to the planned baseline 
efforts. If actions are occurring in line with the planned efforts or there are no significant 
deviations from those plans then no further action is required. However, as actual 
accomplishments begin to deviate from the baseline plan, and as variances become 
significant as defined by thresholds in the contractor’s EVMS system procedures and in the 
contract, the CAM must investigate to provide insight as to the root cause(s) for the deviation, 
any impact it may have, and any corrective action that might be appropriate. Another key 
element of the analysis element of monitoring performance is the development of revised 
Estimates at Completion (EAC).

Reporting is also a part of the monitoring process. These reports are both for internal and 
external reporting. It is important to note that while reporting is important, it is not the most 
important part of EVM. If all the preceding efforts are not properly accomplished, the data 
contained in the reports may not provide accurate visibility into project performance. 

The last two process steps at the bottom in blue are Evaluate and Direct. This relates to 
both corrective actions and to baseline revisions. The results of the analysis element of the 
measurement process will likely lead to the implementation of some corrective action plan 
and sometimes may lead to a request to change the baseline. The EVMS has to have 
procedures for both of these elements of the Control process. As external and internal 
changes to the baseline are authorized, the direct process will flow to earlier process steps.  

It is apparent that the EVMS process flow follows the basic “Plan, Do, Study, Act” process 
flow developed by Dr. W. Edwards Deming in the 1950s after realizing that the earlier ‘Plan 
Do, Check, Act’ flow did not place enough emphasis on “Analysis” – thus he replaced the 
word ‘check’ with ‘study’.  



The objectives of requiring an earned value management system on a project are very 
straight forward.  The DOE wants to be assured that the contractor uses an earned value 
management system that incorporates time-phased resource plans related to contract or 
project work scope that can be accurately measured to identify technical, schedule, and 
cost performance against a well-developed baseline plan.

The performance data must then be analyzed to identify problems, root causes, and 
impacts in order to develop meaningful corrective action plans to avoid problem 
reoccurrence and minimize the impacts to the entire project.  The data must be valid, 
timely, and auditable so that managers can make meaningful and timely decisions.  
Consistent and reliable data are the key.

The DOE wants the contractor’s EVM system to be the same management system that the 
contractor uses.  The DOE does not want duplicate systems, one for the DOE FPD and 
another for internal management.  If there are two systems, the contractor has failed to 
incorporate the performance measurement concepts properly.



The contractor’s initial task is to schedule and budget the project.  Initial or interim work 
authorizations must be issued to the CAM planning the work.  These authorizations usually 
only authorize the control account planning and any near term work that must be 
performed.  These authorizations can be issued from the project manager via a project 
directive.  

Planning a project properly has many benefits.  It improves communication on both sides 
and fosters a team approach to clearly understand the work to be accomplished.  Basically, 
a well-planned project provides the contractor with direction and an execution strategy.  
From the DOE perspective, the primary benefit is a meaningful schedule forecast of when 
the project will complete and a realistic assessment of how much it will cost, or the EAC.   
Stated differently, surprises should be minimized and cost and schedule trends should 
indicate problems long before they occur. 



The Guidelines require that the scope, schedule, and budget for all work be 
formally authorized to those responsible for performing the work.  What that means 
is that there needs to be a process whereby control account managers are formally 
charged with executing their scope of work, the scheduled start and completion 
dates for that work, and the budget by cost element for their control accounts.  This 
formal work authorization is not to be issued until the technical scope of work and 
its associated schedule and budget have been planned.  After planning is complete 
and work authorizations approved, the initial authorization is replaced with a project 
manager and CAM approved WAD.

There should be a written definition of what work is going to be accomplished in 
each control account.  The work breakdown structure dictionary should contain 
definitions of all the project work, by WBS element, which is contractually required.  
Using these definitions provides boundaries for, and the basis of, the scope of work 
for each control account.

Each scheduled work segment has a budgeted value.  Once that value has been 
resource loaded in the schedule, the monthly value of work to be performed can be 
determined.

Each of the control account’s work packages must have an earned value technique, 
or EVT, identified that is appropriate to measure the work scope.

The project schedule, once resource loaded, will result in a schedule baseline that 
is the basis for the PMB. A Performance Measurement Baseline (PMB) must be 
established and maintained.  The PMB must always represent the total amount of 
the DOE authorized work to be accomplished.   



These are some of the basic considerations for the FPD to understand about the 
development of the project’s schedule.

Scheduling is an iterative process and should be developed by those individuals 
responsible for the work as they best understand the scope and can articulate the 
performance sequence and resource requirements.

Logic and constraints are very important considerations when developing the schedule.  
Logic refers to how the schedule is horizontally constructed with the identification of 
predecessors and successors.  Constraints refer to overrides of the schedule logic.  Except 
for scheduled deliveries or completion to the DOE, constraints should be minimized.  Logic 
and constraints should be carefully reviewed and verified as technically required.    
Responsibility for each activity in the schedule should be clearly identified.



Traceability is an essential feature of the contractor’s scheduling subsystem.  The start and 
finish of the control account must be traceable to, and support higher level schedules.  

For example, work package schedules are planned within the control account’s start and 
complete dates.  At no time should work package performance periods be outside the 
performance period of the control account.  Key events and activities should be identified in 
the control account schedule and tie to higher-level schedules.

These activity charts represent the planned start and completion of the work packages in 
this particular control account.  All of these activities will be included in the same schedule 
data base.  The information can then be summarized to the control account, higher WBS 
elements, and the total project level. Any activities that are slipping schedule and impacting 
successors or key events are shown in the schedule.



High level expectations are facilitated by a quick review of common EVM surveillance 
findings.   The typical schedule issues include:

Excessive High Float:  Total Float is the amount of time a task can slip without impacting 
the critical path.  For example, float of 60 days means a task can move out 60 days without 
an impact.  So the question is why is the task planned to occur so early if so much float 
exists?  Often the CAM explanation is a missing successor task.  Float management is a 
key expectation in EVM.  

Excessive Constraints:  Constraints impact either or both of the forward and backward 
passes and overrides the schedule logic with an imposed date.  

Excessive use of Lags: Lags create unknown gaps in the Gantt view of the schedule. 

Level of Effort activities on the critical path:  Since LOE, by definition, does not involve the 
production of a measurable product; therefore it cannot be a driving factor in the critical 
path. 



Once the scheduling and budgeting process has been completed, the contractor’s work 
authorization subsystem comes into play. Formally authorizing the control account 
managers before work begins is not only good management practice, but also produces 
benefits such as obtaining line management commitment to provide staffing, and facilitating 
the CAM’s clear understanding of the scope of work, schedule and budget.

The work authorization process forces a review and cross-matching of the contract’s 
statement of work (SOW) and project execution plan (PEP), which also minimizes the 
potential for performing work without associated budget. The contractor’s work 
authorization document also serves as an in-house contract between the CAM and the 
company’s Project Manager.



Here is an example of a typical control account work authorization document.  The 
document includes the authorized budget by element of cost, the start and completion 
dates, and the statement of work.

It contains the control account number, the CAM’s name, signature and date, the Project 
Manager’s name, signature and date; and any other approvals required by the company.



Here are some typical Work Authorization surveillance findings.   First is inadequate work 
scope.  Because scope is used as a basis for change, the CAM should ensure the scope 
adequately represents the work that will be performed.  Another typical finding is when the 
Work Authorization is not integrated with change control.  The Work Authorization is much 
more than an original baseline document.  When scope, schedule, and or budget are 
changed at the control account level, the work authorization must be updated to include that 
change.  



There is one earned value technique that is a common concern.  That is Level of Effort 
(LOE).  Basically LOE is limited to tasks that cannot slip by themselves.  They do not 
produce technical products.  These are generally support type tasks.

The basic test is if the task is slipped 3 years, then what is the impact to technical 
performance?   An example is for project controls which produces the CPR/IPMR EVM 
report.  If the report is not submitted for three years, the technical performance is not 
impacted.  Think of this from the schedule perspective.  Obviously the contractor would be 
non-complaint with a project requirement if it did not deliver the CPR/IPMR; however, the 
project schedule is not impacted so this is a typical LOE type task.  Likewise tasks that do 
affect the project schedule cannot be planned as LOE.  



The process of variance analysis and reporting is an important aspect of the contractor’s 
EVM Control Phase processes.

The Variance Analysis process begins with three calculated variances -- Schedule 
Variance (SV), Cost Variance (CV), and Variance at Completion (VAC).  A negative number 
means the variance is unfavorable -- behind for schedule and overrunning for cost and the 
Variance at Completion.



Typically a contractor’s Variance Analysis process involves ten steps.

The first two are usually done in concert.  The CAM reviews the internal performance 
reports and the respective work package variances that are driving the control account 
variances.  Cost variances are analyzed at the element of cost level. To better understand 
the composition of the cost variances, the CAM reviews the company’s labor reports to 
provide back-up for any required labor rate and efficiency analysis.

Basically, the CAM reviews the control account’s performance reports and the IMS to 
identify the root causes and the variance value to identify with the specific cause.

Following identification of the cause, the next step is to review and discuss the associated 
impact including a rationale to support a new Estimate at Completion (EAC) and new 
Estimated Completion Date (ECD), as applicable.

Next is an important step in the analysis process, the Corrective Action Plan.

Since a schedule variance eventually goes to zero, when that is predicted to happen and 
the plan to get there, should be discussed.  

If a cost variance cannot be recovered -- and often on cost plus type contracts it cannot -- a 
new EAC and its rationale should be included.

The completed Variance Analysis Report, or VAR, should be signed by both the CAM and 
the contractor’s Project Manager.  The CAMs’ VARs are used by the PM and the Project 



Control team to provide analyses details for the CPR or the IPMR Format 5.

The last two steps are common project management follow-up steps to the CAMs’ analysis 
reports.  The Corrective Action Plans, as identified in the VARs are implemented and closely 
monitored to ascertain if they are having the desired effect.



This is an example of an actual Variance Analysis Report discussing an unfavorable 
cumulative cost variance of $356,100 or 54.1%.  This cumulative variance is expected to 
worsen to a Variance at Completion of $430,600.  Cost efficiency is indicated to decrease 
from a Cost Performance index (CPI) of .649 to a To Complete Cost Performance Index 
(TCPI) of .449.

The cause, impact, and corrective action plan sections of the VAR contain specific details 
regarding the cost variance, which the Project Manager has confirmed by signing the 
report.



The contractor’s analysis process moves us to the next process -- updating the Estimate at 
Completion, the EAC. The contractor’s Estimate at Completion involves much more than 
just the mathematical process of adding the Estimate to Complete to the cumulative actual 
cost of work performed.

The Estimate to Complete development should be done considering performance to date, 
the remaining work to be performed, effect of approved Corrective Action Plans, and 
knowledge of things “yet-to-happen”, or risk.  The ETC is important; it is the best estimate to 
complete the remaining work.



Development of the Estimate to Complete is important and can be more time-
consuming than the original control account’s estimate.  Accordingly, it also should 
be more accurate than the original, as knowledge has been gained from the work 
that has been performed. 

The development of the ETC  includes Schedule Risk Assessment (SRA) results, 
other remaining risks, labor rate and efficiency variances and material price and 
usage variances. 

The CPI and TCPI, which we just saw in the Variance Analysis Report, should be 
considered to test the validity of the ETC.  Schedule analysis and the schedule 
performance index should be included in the ETC development -- it usually costs 
more to recover a schedule variance than initially estimated.

Any and all anticipated downstream problems; such as personnel shortages, 
equipment non-availability, delay in the Critical Design Review, even weather 
factors like the possibility of a hurricane effecting project progress should be 
considered.  The rationale and assumptions supporting the Estimate to Complete 
need to be documented.

Given that the contractor’s Estimate to Complete establishes the funding curve for 
completion of the project, it is important that it is accurate.  The contractor’s Project 
Manager plays a vital role in setting the proper atmosphere for the ETC 
development by encouraging real and potential problems to be surfaced that may 
have an impact on the ETC. 

The contractor’s Project Manager should not use Management Reserve to cover 
overruns.  Management Reserve is a budget to address possible risk items or the 
realization of previously unknown in-scope work; it is not funds to pay for overruns.



Other important points involving the contractor Project Manager’s role in the Estimate to 
Complete include an honest assessment -- not just telling the DOE what it wants to hear, and 
not transferring budget from future contract work to cover current overruns.



The EAC reliability is one of the key expectations in EVM.  The CAMs should be updating 
the EAC for PM approval whenever they are aware of a significant trend.  Additional 
updates are made when requested by the PM based on project status or metrics such as 
the TCPI, or annually as required for a comprehensive EAC.  

The contractor PM has the ability to approve or reject the CAMs EAC.  However, if the CAM 
does not concur with the PM’s assessment, then this should be reported in the monthly 
EVM report Format 5.  This should also be considered in the PM’s worst case EAC.   

All reasonably probable impacts need to be addressed in the EAC.  This includes Firm 
Fixed Price (FFP) subcontract requests for equitable adjustment.  



The importance of Baseline Maintenance on today’s risky projects is an important factor in 
controlling costs and completing the project.  Measuring performance can only be 
successfully done on a project that has a stable Performance Measurement Baseline.

While changes are normal and expected, the contractor should have a disciplined Change 
Control process.  The baseline should comprise all of the authorized work.  Consequently, 
the contractor should not be working, and charging, for work not authorized by the DOE 
Contracting Officer.

Earned Value Management, Change Control, and the terminology at the project level 
involves these four abbreviations: CBB, MR, UB, and PMB.

The CBB is essentially the entire project’s authorized budget, while the Management 
Reserve (MR) is that amount of budget the contractor has set aside for the internal known 
unknowns. The topics of Management Reserve and Undistributed Budget are covered in 
other DOE Snippets.

The contractor’s Performance Measurement Baseline (PMB) is composed of distributed 
budget and undistributed budget (UB).  The UB is a temporary holding account for 
authorized scope of work and its budget that has not been assigned to a control account or 
summary level planning package. 



One of the reasons for this quick overview of the budget terms slide is that any changes to 
the CBB can only be made with prior Government approval.  Accordingly, any changes to 
the CBB must be documented and reported in the monthly CPR or IPMR.

The contractor’s Project Manager “owns” the Performance Measurement Baseline and 
must approve changes to the PMB. Changes are logged and reported in the monthly CPR 
or IPMR.



A CBB Log is used by contractors to trace all changes to the CBB, such as scope 
modifications, authorized unpriced work, management reserve, and distribution of 
undistributed budget.   Here is an example of a typical Contract Budget Base Log spanning 
the initial contract award date, at the beginning of the calendar year, on 14 January through 
25 November, the end of the reporting period.

During the eleven months, various CBB and baseline changes were made.  The project 
was baselined, received additional negotiated work on 23 April, a Stop Work Order on 22 
May, and authorized unpriced work on 10 June for PSM design that was negotiated on 22 
October.  The balance of the P0002 budget was distributed to the CAMs on 25     
November.



To wrap up discussion of the high-level EVM expectations, here is a brief synopsis of the benefits to 
both the contractor and the Department of Energy.

The development of a complete work breakdown structure down to the control account level facilitates 
the definition of the control account statement of work -- and the responsible control account manager.  
The detailed planning of the project not only supports the IMS and schedule interfaces, but also 
reinforces communications within the project and with the DOE.

Objective determination of the work performed not only results in a clear picture of    project status and 
schedule deviations, but also provides clear cost and schedule variances.

Analysis of the cost and schedule variances provides insight into project problems at their inception, 
allowing for early root cause analysis and swift course corrections.

A major benefit to the DOE FPD, who has EVM expectations about the contractor’s system and its 
data, is improved communications.   Over fifty years of EVMS applications have also proven its value 
on high risk projects.

A project is definitely better controlled when the contractor implements, uses, and practices the 
principles of Earned Value Management. 



For information relative to EVMS procedures, templates, helpful references, and training 
materials, please refer to OAPM’s EVM Home page. Check back periodically for updated or 
new information. 

Thank you
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