












C-400
Earned Value Management


1.0
General Information 

Earned value is a proven method for measuring, managing and reporting the performance of projects of any size or scope.  An Earned Value Management System (EVMS) integrates the technical work scope, schedule, costs and budget resources of a project .  An EVMS includes Earned Value Analysis (EVA), and Earned Value Management (EVM).
2.0
Purpose
An EVMS provides a systematic framework to manage, monitor, and track performance of the project and the tools to keep projects on time, within scope, and within budget.  Office of Research Facilities development and operations (ORF) uses an EVMS as part of its Quality System administrative procedures for effective evaluation, decision-making and risk assessment in providing and supporting facility needs related to the NIH mission.
The contractor EVMS reporting under the design and construction contracts will be utilized as part of the overall project performance measurement by ORF. 
2.01
Background Information
Earned Value Management links resource planning to schedules, cost and schedule requirements to permit performance goals and management processes to be monitored and compared to actual results.  EVA provides ORF the assessment tools necessary to obtain a clear understanding of the status of a project with respect to cost and schedule at any point in time to aide in making management decisions on how to proceed with facilities to support the mission of the NIH.
3.0 Applicability

NIH is committed to improving management, oversight, and delivery of its real property assets through the use of an EVMS that is consistent with Part 7 of the Office of 
Management and Budget (OMB) Circular A-11 and is tailored to meet the unique design, construction, and commissioning requirements of the NIH facility acquisitions.       
4.0 Roles and Responsibilities

4.1
ORF Management

4.1.1 ORF management is responsible for ensuring the overall      integrity and effectiveness for the application of processes related to EVM and for using the data generated by the system to make managerial decisions on proceeding or not proceeding with the execution of work. 
4.1.2 The Division of Policy and Program Assessment (DPPA) is responsible for establishment, update and dissemination of EVMS policies and guidelines, EVMS training, and for ensuring the relevancy of performance management criteria to facilitate ORF decisions for the development of capital assets and other projects deemed necessary.  DPPA will consolidate contract EVM reports into a single project EVM report from design through construction.  DPPA will provide a monthly executive summary of projects to ORF director. 
4.1.3 
4.2
Contracting Officer (CO), and Project Officer (PO)
4.2.1 The CO provides oversight of contract administrative activities and, in coordination with DPPA, approves supplemental paragraphs that are incorporated into general provisions of contract documents for Earned-Value Management. 
4.2.2 The PO is responsible to schedule a Kick-off meeting on all design and construction project requiring EVMS reporting, and shall invite all stakeholders, including a representative from DPPA.
4.2.3 The PO is responsible for the review, approval, monitoring and validating of the contractors Integrated Project Management System (IPMS) submitted to comply with the supplemental general contract clauses and the EVMS criteria specified in this document.



4.3
Contractor

4.3.1 Contractors are responsible for adhering to EVMS policies  and procedures integrated into the contract documents and this document, and provide report and submittals to CO or the designated representative and to DPPA representative in hard copy and electronic file format of reports and all Primavera data files.  
4.4 Service Provider (SP) 
SP shall adhere to the NIH design policy and guidelines, and the FAR as it relates to the functions described.  SP shall adhere to all Executive Orders currently in effect and with impact on facilities. SP shall provide an EVA for Design and Construction services on all projects with duration greater than six months and a construction cost greater than 2.2 million.
5.0  Related Procedures
  
5.1
Contract Acquisitions

5.1.1
Section H of contract solicitations for both design and construction contracts shall clearly delineate the contractor’s responsibility to incorporate an EVMS into the proposal that links cost, schedule and technical performance.

5.2
Contract Award

5.2.1 Contractors shall identify the proposed EVMS that will be used to manage and monitor awarded contracts.  ORF requires the contractor to use Primavera; Micro Soft Project may be an acceptable substitute when approved by CO.
5.2.1.1 A Proposed EVMS shall include a Contract Work Breakdown Structure (CWBS) with sufficient detail (as a guide the largest work package or task should not exceed $25000 worth of labor hours) to demonstrate how the baseline or planned values were developed.  
5.2.1.2 Methods and formulas for computing earned values, variances, and the cost and schedule performance indices are provided as Exhibit 2.

5.3 
Contractor Cost and Schedule Performance Reports shall be provided to the CO or the designated representative  and to DPPA simultaneously with each design billing submission for design contracts and on a monthly basis for construction contracts.  Reports shall compare, track and monitor “planned values” for cost and schedules with actual contract performance.  

5.3.1 Reports shall be submitted to the Project Officer (PO) or other designated ORF representative.  Refer to attachment Exhibit 1, Executive Summary Report.  

5.3.1.1 Reports shall compare planned and actual values, provide summary graphs and tables to display information, and identify variations.  In the monthly report the contractor shall evaluate their performance as it relates to their contract's critical and near critical paths and explain any deviation that may result in delays in the completion of the job.  The contractor shall also identify course of action to mitigate the delays that are caused by their performance.
5.3.1.2 Actual performance that varies from planned values by 5% or more, shall be discussed, the reasons for the deviation noted, and a mitigation strategy provided.

5.3.1.3 The  Contracting Officer and Project Officer shall review reports as part of the process used to validate contractor’s performance. Any issues and problem shall be reviewed and documented in the monthly progress report meetings.
5.3.1.4 
5.3.1.5 
5.4 
5.4.1 
6.0 Records  

6.1  Final Contract Document Files

6.1.1 The ORF Project Officer shall maintain EVA reports and include a copy of each of the monthly reports and the final report as part of the documentation that is incorporated into the permanent contract records.
7.0

Lessons-Learned 
7.1
Best-practices or business improvements that result from use of the EVM will be collected by DPPA and  will be distributed to individuals managing    projects and incorporated  into ORF operations.  
8.0
Management Reports 
7 
8 
9 
10 
11 
12 
13 
14 
15 

The contractor shall strictly follow the NIH standards and specification for managing the project and communicating the status of the project to the NIH authorities as per requirements. It is the responsibility of the contractor to comply with these standards and to provide all the required planning and scheduling documents and progress reports. The contractor also shall provide a management summary report in hard color copy and soft electronic copy on a CD, which briefly provides all the essential information to assess the status of the project. A set of sample reports is shown in Exhibit 1.
Glossary of Terms
See Exhibit 3.
Attachments – Exhibit 1, 2, and 3

Exhibit 1:
Executive Summary Report 
 
1-Summary Statement

Example:

The project is progressing well and there are no major concerns to hinder the achievements of the project as per the approved baseline project plan. (The Summary sheet could be up to half a page) The Project Performance Index (critical ratio) is shown below:
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Looking at the project as a whole the following metrics and associated comments summarizes the status of the project in more detail up to MM/dd/yyyy :
	Project Status Report: Earned Value and Summery Measures     

Data Date:                             Project:                                          Progress Report No:

	No
	Metrics
	Value
	Green
	Yellow
	Red

	
	Time Measures
	
	
	
	

	1
	Original Project Duration
	560days
	
	
	

	2
	Data Date :Progress Report Date/data collection date
	270th
	
	
	

	3
	Schedule Variance %
	5%
	X
	
	

	4
	Schedule Performance Index
	0.95
	X
	
	

	5
	Cost Measures
	
	
	
	

	6
	Project Budget
	$
	
	
	

	7
	Earned Value
	$
	
	
	

	8
	Payment Received/costs to date
	$
	
	
	

	9
	This period Invoice
	$
	
	
	

	10
	Total Project cost to date
	$
	
	
	

	11
	Cost Variance %
	15%
	
	
	X

	12
	Cost Performance Index
	0.83
	
	
	X

	13
	Project Performance Index
	0.79
	
	
	X

	
	Forecast 
	
	
	
	

	14
	Estimate to Complete
	$400000
	
	
	

	15
	Estimate At completion
	$1200000
	
	
	

	16
	To Complete Performance index
	1.25
	
	
	X


Note:
A SV of more than 5% need to be investigated. A SV of 10% and above is a real problem. It is normally difficult to bring the project back on track when SV is more than 10%.
A SPI of 0.95 and above is good. A SPI of less than 0.95 is a warning sign and if SPI is less than .90 there is a serious problem with the project progress.

A CV of 5% and above is indicative of a serious issue, which needs to be investigated
A CPI of 0.95 and above is good. A CPI of less than 0.95 is a warning sign and if CPI is less than .90 there is a serious problem with the project costing.  If actual payments received are used as the actual cost of work performed then CPI should be very close to 1, nearly all the time unless there are approved changes to the budget which will be reflected through CPI.
A PPI of 0.95 and above is good. A PPI of less than 0.95 is a warning sign and if PPI is less than .90 there is a serious problem with the project progress.
The bigger To Complete Performance Index  (TCPI) the worse is the situation. Any TCPI that is more than 1.2 should not be tolerated unless discussed and justified by the management.
Green – Green indicates healthy project status (good)
Yellow – Yellow is trouble, project needs review and attention.

Red – Project is in Bad condition and needs immediate attention.
2-The project Schedule:

Example:

The project is progressing well and the schedule variance as a percentage is -5% (from time control point of view we are 5% behind the schedule). This falling behind is due to … and is not a source of concern. The project will come back on track by the following progress meeting. 

The cumulative schedule performance index is 0.95, which is within the safe margin of performance.

3- The project cost

Example:

The table of metrics shows that there is a -15% cost variance, this is due to the work being modified as per change order xyz (or an approved change in the design and use of a new technology for section abc. This will appear if the baseline is not updated).

The project cost performance index to date is .92 not raising any serious flag regarding the cost and budget for the project. This however should be viewed in conjunction with SPI index. 

Integrating the time and cost performance measures the project performance measure is:

0.95*0.83=0.79, which is outside of our control limits (0.85-1.15).  
 4-The forecasts:

Example:

Based on the project performance indices so far it is anticipated that we need a total of $1200000 to complete the project (Estimate at Completion: basis of calculation to be specified). This means $400000 is needed for the remaining part of the project to be completed (Estimate to complete : ETC).

For the remaining part to complete performance index is: 1.25.  This is more than the average performance of the project but we are sure that we can achieve that by [date].
5-Red flag Items:

The following issues have been addressed:

a.

b.


The following issues need to be addressed:

a.

b.


[image: image7.wmf]




[image: image2]

[image: image3]
7.0 

Exhibit 2:
FORMULAS TO CALCULATE EARNED-VALUE VARIANCES AND INDICES

Cost Variance is the numerical difference between the Earned Value (EV) and the Actual Cost (AC) and is calculated using the following formulas:

 

CV = EV – AC

CV = BCWP – ACWP

If CV = 0, Project is on budget
If CV < 0, Project is over budget

If CV > 0, Project is under budget

Cost Variance Percentage is equal to the Cost Variance divided by Budgeted Cost of Work Performed (Earned Value) times 100 and is calculated using the following formula:

 

CV% = (CV / BCWP) x 100

Schedule Variance is the numerical difference between the Earned Value (EV) and the Planned Value (PV) and is calculated using the following formulas:

SV = EV – PV



SV = BCWP – BCWS



If SV = 0, Project is on schedule
If SV < 0, Project is ahead of schedule

If SV > 0, Project is behind schedule
The Schedule Variance Percentage is equal to the Schedule Variance divided by the Budgeted Cost of Work Scheduled (Planned Value) times 100 and is calculated using the following formula:

 

SV% = (SV / BCWS) x 100















The Cost Performance Index (CPI) is the cost efficiency factor representing the relationship between the value of the physical work performed (Earned Value) and the actual costs (AC) expended and is calculated using the following formula:  
CPI = EV / AC = BCWP / ACWP

If CPI = 1, Value of Work Performed = Cost of Work Performed
If CPI < 1, Value of Work Performed < Cost of Work Performed 

   (Bad!)

If CPI > 1, Value of Work Performed > Cost of Work Performed 

   (Good!)

Schedule Performance Index is the planned schedule efficiency factor representing the relationship between the value of the physical work performed (Earned Value) and the initial planned value (PV) and is calculated using the following formula:  
SPI = EV / PV = BCWP / BCWS

If SPI = 1, Value of Work Performed = Value of Work Scheduled
If SPI < 1, Value of Work Performed < Value of Work Scheduled 

  (Bad)

If SPI > 1, Value of Work Performed > Value of Work Scheduled 

  (Good)
The Estimate at Completion (EAC) and is calculated using the following formulas:
EAC = ACWP + [(BAC – BCWP) / PI]

BAC – BCWP = Remaining Work

PI = Performance Index

The Estimate to Complete (ETC) project equals the Estimate at Completion (EAC) minus Actual Cost (AC) and is calculated using the following formula:


ETC = EAC – AC


The Variance at Completion (VAC) is equal the Budget at Completion (BAC) minus Estimate at Completion (EAC) and is calculated using the following formula:


VAC = BAC – EAC

If VAC = 0, Project is on budget

If VAC < 1, Project is over budget
If VAC > 1, Project is under budget

The Variance at Completion (VAC) Percentage is equal to the Variance at Completion (VAC) divided by Budget at Completion (BAC), converted to a percentage using the formula below:



VAC%  = (VAC / BAC) x 100

The To Complete Performance Index (TCPI) tells what performance factor must be achieved on the remaining work to stay within the financial goals set (Budget at Completion (BAC) or Estimate at Completion (EAC)) and is calculated using the following formulas:
TCPI = Planned Value of Remaining Work divided by Funds Remaining
TCPI = (BAC – BCWP) / (BAC - ACWP) or (EAC – BCWP) / (EAC –

 ACWP) 

If TCPI = 1, Works needs to done at the planned performance level  (CPI = 1) to complete action within budget, i.e., the remaining funds are equal to the planned value of the remaining work.
If TCPI < 1, Work must be done below the planned performance level 

(CPI = 1) to complete within budget, i.e., the remaining funds are greater 
than the planned value of the remaining work.  
If TCPI > 1, Work must be done above the planned performance level 

(CPI = 1) to complete within budget, i.e., the remaining funds are less than the planned
 value of the remaining work.
Exhibit 3:
GLOSSARY OF TERMS
The following definitions and acronyms are terms used in Earned Value Management.
Actual Cost of Work Performed (ACWP). The costs actually incurred and recorded in accomplishing the work performed within a given time period. 

Authorized Work. That effort which has been definitive and is on contract plus that effort for which definitive contract costs have not been agreed to but for which written authorization has been received. 

Bill of Material (BOM). A listing of material items required to complete the production of a single unit. When actual or expected prices are applied, it becomes the Priced Bill of Material (PBOM). 

Budget at Completion (BAC). The sum of all budgets established for the contract. (See Total Allocated Budget). 

Budgeted Cost for Work Performed (BCWP). (or Earned Value) The sum of the budgets for completed work packages and completed portions of open work packages, plus the applicable portion of the budgets for level of effort and apportioned effort. 

Budgeted Cost for Work Scheduled (BCWS). (or Planned Value) The sum of the budgets for all work packages, planning packages, etc., scheduled to be accomplished (including in-process work packages), plus the amount of level of effort and apportioned effort scheduled to be accomplished within a given time period. 

Contract Work Breakdown Structure (CWBS). The complete work breakdown structure for a contract.  It includes all the elements for the hardware, software, data or services that are the responsibility of the contractor. 

Contractor. An entity in private industry, which enters into contracts with the Government. In this guide, the word also applies to Government-owned, Government-operated activities that perform work. 

Cost Performance Report (CPR). A contractually required report, prepared by the contractor, containing information derived from the internal EVMS. Provides status of progress on the contract. 
Cost/Schedule Status Report (C/SSR). A performance measurement report established to provide information on smaller contracts. 

Cost Variance - A metric for the cost performance on a contractor program. It is the algebraic difference between earned value and actual cost (Cost Variance = Earned Value - Actual Cost.) A positive value indicates a favorable position and a negative value indicates an unfavorable condition. 


Direct Costs. Any costs that may be identified specifically with a particular cost objective. This term is explained in the Federal Acquisition Regulation. 

Discrete Effort - Tasks that are related to the completion of specific end products or services and can be directly planned and measured. (Also may be known as work packaged effort.) 

Earned Value - (or Budgeted Cost for Work Performed) The value of completed work expressed in terms of the budget assigned to that work. 

Earned Value Management System (EVMS). An integrated management system which uses earned value to measure progress objectively. 

Estimate at Completion (EAC). Actual direct costs, plus indirect costs allocable to the contract, plus the estimate of costs (direct and indirect) for authorized work remaining. 

Estimate to Complete (ETC). That portion of the EAC that addresses total expected costs for all work remaining on the contract. 

Indirect Costs. Costs which, because of their incurrence for common or joint objectives, are not readily subject to treatment as direct costs. This term is further defined in FAR 31.203. 
Integrated Management System (IMS). The management system and related sub-systems which establish the relationship between the cost, schedule and technical aspects of the work, and to measure progress, accumulate actual costs, analyze deviations from plans, forecast achievement of milestones and completion of contract events and incorporate changes to the contract in a timely manner. 

Organizational Breakdown Structure (OBS). A functionally-oriented division of the contractor's organization established to perform the work on a specific contract. 

Performance Measurement Baseline (PMB). The time-phased budget plan against which contract performance is measured. It is formed by the budgets assigned to scheduled control accounts and the applicable indirect budgets. For future effort, not planned to the control account level, the performance measurement baseline also includes budgets assigned to higher level CWBS elements, and undistributed budgets. It equals the total allocated budget less management reserve. 

Planned Value - see Budgeted Cost for Work Scheduled 


Post-acceptance Review. A government review performed on a specific element of the contractors EVMS system, that has displayed a lack of discipline in application or no longer meets the intent of the EVMS Guidelines. 

Program Work Breakdown Structure (PWBS). The work breakdown structure (WBS) that covers the acquisition of a specific materiel item and is related to contractual effort.
Responsibility Assignment Matrix (RAM). A depiction of the relationship between the Contract Work Breakdown Structure elements and the organizations assigned responsibility for ensuring their accomplishment. 
Schedule - A plan which defines when specified work must be done to accomplish program objectives on time. 

Schedule Variance - A metric for the schedule performance on a program. It is the algebraic difference between earned value and the budget (Schedule Variance = Earned Value - Budget). A positive value is a favorable condition while a negative value is unfavorable. 

Significant Variances. Those differences between planned and actual performance which require further review, analysis, or action. 

To Complete Performance Index (TCPI) - Planned Value of Remaining Work divided by Funds Remaining
Variance at Completion (VAC). The difference between the total budget assigned to a contract, WBS element, organizational entity or cost account and the estimate at completion. Variance at Completion = Budget at Completion - Estimate at Completion. It represents the amount of expected overrun or underrun. 

Work Breakdown Structure (WBS). A product-oriented family tree division of hardware, software, services, and other work tasks that organizes displays and defines the product to be developed and/or produced and relates the elements of the work to be accomplished to each other and the end product(s). 

Work Package (WP). Detailed jobs, or material items, identified by the contractor for accomplishing work required to complete the contract. A work package has the following characteristics: It represents units of work at levels where work is performed; It is clearly distinguished from all other work packages; It is assigned to a single organizational element; It has scheduled start and completion dates and, as applicable, interim milestones which are representative of physical accomplishment; It has a budget or assigned value expressed in terms of dollars, man-hours, or other measurable units; Its duration is limited to a relatively short span of time, or it is subdivided by discrete value milestones to facilitate the objective measurement of work performed, or it is level of effort; It is integrated with detailed engineering, manufacturing, or other schedules. 

Work Package Budgets. Resources that are formally assigned by the contractor to accomplish a work package, expressed in dollars, hours, standards or other definitive units.
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