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Earned Value Management is a project management technique for measuring project progress in an objective manner.  EVM has the unique ability to combine measurements of scope, schedule, and cost in a single, integrated system.  When properly applied, EVM provides an early warning of performance problems.

DOE projects at Fermilab must be managed to meet cost, schedule, and technical requirements.  EVM is a critical component of being successful in managing projects.  This pocket guide is designed to provide project managers a quick reference for the elements of the FRA Earned Value Management System.

	
REFERENCES


Requirement Documents

DOE Order 413.3A

DOE Manual 413.3-1

FRA EVMS Policy

Fermilab OPMO Project Management Procedures, 12.PM-001 to 12.PM-008
Guides

DOE Guide 413.3-10
Link to these documents at:

http://www.fnal.gov/directorate/OPMO/OPMOhome.htm
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PERFORMANCE MEASUREMENT TECHNIQUES (PMTS)


When assigning an amount of value (i.e., budget that is claimed, or earned, as the corresponding work is accomplished, the value of work is established for each task by one of the following methods:

Discrete Effort (Effort that produces a tangible product)
Milestone:  Milestones are defined, and relative weights are assigned to them. At any point, the value earned is the original work package budget multiplied by the combined weight of the completed milestones and divided by the total weight of all milestones. This method can be applied to any work package and is generally the preferred method for work packages that span more than two fiscal periods.

Percent Complete:  The CAM determines percent complete, preferably based on some sort of objective measurement of work completed and remaining.

Units Complete:  This PMT is applicable to any work package that comprises a predefined number of similar tasks. The value earned at any point in time is simply the work package budget multiplied by the number of these tasks completed and divided by the total number to be done. Use of this PMT assumes that budgets are based on the units being measured.

50-50:  50% of the value is earned as soon as the work package is started, and the rest is earned when it is completed. This PMT should be used only for work packages that span a maximum of two fiscal periods since value cannot be earned in any intervening periods. 

0-100:   No value is earned until the work package is completed; at which point, the entire budget is earned. This method should be used only if the work package is scheduled to start and finish in the same fiscal period. 

100-0:  All of the value is earned as soon as the work package is started. This method should be used only if the work package is scheduled to start and finish in the same fiscal period.

User-Defined %:  A variation of the 50-50 PMT. The percentage earned at the start of the work package (1 to 99%) is defined in advance by the user. The remaining percentage is earned when the work package is completed. This method should be used only for work packages whose schedule dates span a maximum of two fiscal periods. 

Apportioned Effort
The work package budget is earned in direct proportion to the amount earned on another related work package. This method can be applied to any work package if the referenced work package does not itself use the apportioned or the level of effort PMT, and if the scheduled dates are the same for both work packages. This PMT is generally used when the activity itself is difficult to measure, but it is closely related to a more readily measured work package. Quality assurance is a typical example of this type of work package. 

Level of Effort
If the work package is started, it is assumed to progress (and thus earn value) according to the original budget without deviation. This PMT is most suitable for only a small number of work packages that are by their nature immeasurable. By definition, the value earned (BCWP) by an open work package using this PMT is equal to its to-date BCWS.
	
ANALYSIS CONSIDERATIONS


Favorable and unfavorable variance must be evaluated.  CAM must examine the reasons for underruns as well as overruns because these could be masking a serious problem.

Approach

Variance Analysis occurs when thresholds are exceeded.  The project PEP can establish more stringent thresholds, but at a minimum, these are to be used on Fermilab projects:

	Threshold CPI/SPI
	Action Required

	( 0.88 to (1.2
	no action required

	( 0.85 to <0.88

> 1.2 to (1.5
	warning

	< 0.85

> 1.5
	action required


Variance analysis research identifies:

· Explanation of variance, including root cause

· Impact

· Corrective action including timing

Areas to investigate:
· Poor initial planning, estimating or specification

· Technical breakthroughs or problems

· Cost of labor or material higher or lower than planned

· Inflation and new labor contracts

· Front end loading

· Funding issues

	
COST PERFORMANCE ANALYSIS FORMULAS


	Schedule Variance
	SV = BCWP – BCWS

	Cost Variance
	CV = BCWP – ACWP

	Variance at Completion
	VAC = BAC – EAC


Cost Performance Index is the dollar value of work accomplished for each dollar spent.
	CPI = BCWP / ACWP
	If CPI > 1, Cost is less than budgeted

If CPI < 1, Cost is greater than budgeted


Schedule Performance Index is the dollar value of work accomplished for each dollar of work planned.
	SPI = BCWP / BCWS
	If SPI > 1, Project is ahead of schedule

If SPI < 1, Project is behind schedule




	
ESTIMATE AT COMPLETION


EAC = Actuals to Date + Estimated Cost to Complete Work Remaining

Estimate to Complete (ETC)  During monthly statusing, the CAM shall review the remaining work in their control account.  If, in the judgment of the CAM, the current ETC does not accurately reflect the cost and schedule for the remaining work in the control account, the CAM develops a new estimate and submits it to the Project Manager.  The ETC shall include any cost or schedule variances to date, as well as estimates for known pending changes and mitigation of known risks.  On at least an annual basis, the project manager will request that all CAMs review their ETC, and perform and submit a detailed, bottoms-up estimate for the remaining work.
	
MANAGEMENT AND CONTROL POINTS FIGURE
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DEFINITIONS


	ACWP
	Actual Cost of Work Performed
Cost of Work Completed (ACTUAL COST INCURRED)

	AUW
	Authorized Unpriced Work
Work authorized to start, not yet negotiated

	BAC
	Budget At Completion
The total authorized budget for accomplishing the scope of work. It is equal to the sum of all allocated budgets plus any undistributed budget.

	BCWP
	Budgeted Cost of Work Performed
Value of work completed (also called EARNED VALUE)

	BCWS
	Budgeted Cost for Work Scheduled
Value of work scheduled (PLANNED PERFORMANCE)

	CA
	Control Account
A management control point at which budgets (resource plans) and actual costs are accumulated and compared to earned value for management control purposes.

	CAM
	Control Account Manager
Member of project team responsible for performance defined in a Control Account.

	Contingency
	The amount of the total budget used by the customer and the project for management control purposes.

	CPI
	Cost Performance Index
The ratio of earned value to actual costs (BCWP/ACWP)

	CV
	Cost Variance
The difference between Earned Value and Actual Cost (CV = BCWP – ACWP.)

	EAC
	Estimate At Completion
The latest revised cost estimate for a given work scope.

	ETC
	Estimate To Complete
Estimate of costs to complete all work from a point in time to the end of the project.

	MR
	Management Reserve
An amount of the total project budget held for management control purposes.

	MSR
	Monthly Status Report
Report summarizing the monthly status of a project

	PMB
	Performance Measurement Baseline
The collected key performance, scope, cost, and schedule parameters.

	PP
	Planning Package
A logical aggregate of future work

	PMT
	Performance Measurement Technique
A defined method of earning value in relation to the resources expended.

	RAM
	Responsibility Assignment Matrix
A structure that relates the project organization structure to the work breakdown structure

	SPI
	Schedule Performance Index
A schedule performance indicator relating work accomplished to the planned schedule (BCWP/BCWS).

	SV
	Schedule Variance
A metric for the schedule performance on a program. It is the algebraic difference between Earned Value and the Budget (Schedule Variance = BCWP – BCWS)

	TEC
	Total Estimated Cost
The Total Estimated Cost of a project is the specific cost of the project, whether funded as an operating expense or construction.

	UB
	Undistributed Budget
Budget associated with specific work scope or contract changes that have not been assigned to a control account.

	VAR
	Variance Analysis Report
Allow control account managers to identify and report cost, schedule, and EAC divergences from the performance measurement baseline.

	WAD
	Work Authorization Document
Formal documentation of project work scope prior to funding.

	WBS
	Work Breakdown Structure
A product-oriented grouping of project elements that organizes and defines the total scope of the project.

	WP
	Work Package
A task or set of tasks performed within a control account.
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