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INTRODUCTION 
NASA has prepared this Earned Value Management (EVM) for Small Cat. 3 Projects guidance 
for non-major acquisitions.  These are defined as space flight and technology projects with a 
Life Cycle Cost (LCC) estimate of $150 million or less.  This approach was developed recog-
nizing that smaller projects may not require the full rigor of an EVM System (EVMS) when 
compared with major acquisitions, such as much larger development projects.  Note that this 
approach was developed for in-house work and that contracts that are part of these projects 
must meet the requirements of NFS 1834.201 

The NASA EVM Capability has been scaled using the Seven Principles of an EVMS cited in 
the TechAmerica - formerly American National Standards Institute (ANSI) - Stand-
ard/Electronic Industry Association (EIA-748).  When followed, these principles will provide 
necessary best practices and enable insight into performance for less complex projects.  This 
approach allows flexibility in implementing EVM, while meeting the intent of the principles of 
project management.  For more detail, go to the NASA EVM Capability System Description. 

Each of the Seven Principles is discussed and examples of objective evidence (required 
products) have been identified that are necessary to achieve project requirements and meet 
the intent of the EVM principles.  Although the Seven Principles offer less rigor in the imple-
mentation of an EVMS, it is necessary for NASA projects to demonstrate that fundamental 
management processes and products are in place for effective project management.  As part 
of the Project Plan as described in NPR 7120.5E, the project will define the implementation of 
EVM in the Project Control Plan.  See Appendix J-1 of the NASA EVM Implementation Hand-
book for assistance in developing a plan. 

 

Principle 1 
Plan all work scope for the program to completion 
The Project Plan will be created and is a narrative description of the authorized project work 
scope and deliverables for in-house efforts as well as contracted efforts. As part of the plan-
ning effort, a Work Breakdown Structure (WBS) will be developed and used as the foundation 
for planning all authorized work required to complete the project.  The WBS is a product-
oriented hierarchical division of the hardware, software, services, and data required to produce 
the project’s end product(s), structured according to the way the work will be performed and 
reflecting the way in which project costs and schedule, technical, and risk data are to be 
accumulated, summarized, and reported. For space flight projects, the Level 2 WBS found in 
NASA Procedural Requirements (NPR) 7120.5 should be used, and tailored as necessary.  
For research and technology projects, the Level 2 WBS found in NPR 7120.8 should be used. 
In addition, a WBS Dictionary should be developed which describes in detail, including deliver-
ables, work effort in each WBS element.  The NASA WBS Handbook (NASA SP/ NASA/SP-
2010-3404, provides guidance on developing a WBS. 

Objective Evidence:  

• Project Plan, which includes the Project Control Plans where EVM is described  
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• WBS 
• WBS Dictionary 

 
Principle 2 

 
Break down the program work scope into finite pieces that are 
assigned to a responsible person or organization for control of 
technical, schedule and cost objectives 
 
The control accounts (CAs) and work packages (WPs), will be created to support the WBS and 
are the main juncture for the planning and control of authorized work.  All aspects of the sys-
tem including budgets, schedules, work assignments, cost collection, progress assessment, 
problem identification, and corrective actions come together at that point. Also, a project 
Acquisition Plan will be created and identify all major proposed acquisitions in relation to the 
project WBS.   
 
The project will create and maintain an Integrated Master Schedule (IMS) to provide a time-
phased plan for performing the project’s approved total scope of work and for achieving the 
project’s goals and objectives within a determined timeframe. The IMS will be a core tool for 
the integration, control, and analysis of all project work scope.  The IMS will be structured 
based on the WBS, and CAs/WPs will be identified at meaningful levels to provide visibility into 
performance.  Milestones and interdependencies will be developed using industry and NASA 
scheduling best practices (NASA/SP-2010-3403) to provide a logic network that accurately 
models the approved project scope The IMS will provide the time-phasing utilized in the 
Performance Measurement Baseline (PMB). 
  
Objective Evidence: 

• Integrated Master Schedule (IMS) 
• Make/Buy list 
• Contracts with EVM flow down requirements 
• Acquisition Plan 

 

Principle 3 
Integrate program work scope, schedule, and cost objectives into 
a performance measurement baseline against which accomplish-
ments are measured.  Control changes to the baseline. 
Based on the WBS and CAs/WPs, the project will integrate project work scope, schedule, 
budget, and funding requirements into a PMB against which accomplishments can be meas-
ured. The objective is to create a comprehensive plan that links the project scope with the 
resources required in a time-phased manner, also known as Budgeted Cost for Work Sched-
uled (BCWS.).  BCWS is established for each month of the plan, for as far out into the future 
as the work packages are defined.  Ideally, this monthly plan would be established through the 
end of the project, but in reality there often are activities that are not defined well enough at the 
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KDP-C/confirmation gate review to enable projection through the end of development, let alone 
the end of the project.  In those cases, quarterly or annual budgets for those undefined ele-
ments linked to a few measurable technical milestones will have to suffice until that point when 
the work is further defined, and a detailed BCWS can be created.  Project management should 
work to minimize those undefined elements prior to or at KDP-C, and to define the detailed 
BCWS as early as feasible in the project, as the work packages that are not well defined carry 
a significant risk to completion of the project on time, within budget. 
 
The project will provide a comprehensive Basis of Estimate (BoE) for all elements of the 
BCWS, down to at least the WP level. 
 
While not included in the PMB, the establishment of reserves is a critical part of the project 
planning process.  The Project’s reserve posture and management plans, including Manage-
ment Reserves held by either the Project or contractors, will be established via a rigorous and 
thorough process that identifies and characterizes all known risks to executing the plan, while 
also assessing the level of uncertainty in the Project’s ability to execute the plan. The cost and 
schedule impacts of the risks and uncertainty will be assessed and documented in a compre-
hensive BoE for the recommended reserve posture.  The plan for managing, allocating and 
tracking and reporting reserve usage at all levels of the Project (HQ/Program, Project, Contrac-
tor, CA, WP) will also be fully documented.  The Project’s reserves, BoE and management 
plan will be presented to Center and HQ management to enable management to make in-
formed decisions regarding: (1) required funding and schedule reserve levels for the project 
above and beyond the PMB; and (2) where (contractor, control account, project top level, HQ) 
and when those reserves are to be held.  Note that this planning and risk assessment process 
might take several iterations to enable the project to execute the final agreed project scope per 
an agreed schedule within the available budget. 
 
PMB changes should, in principle, be limited to only approved changes in work scope or 
externally induced changes to schedules or budgets.  It is recognized that additional changes 
might be desired, particularly if the project’s performance varies so significantly from the 
baseline that a replanning effort is required.  However, changes to the baseline based on 
anything other than scope or external changes – e.g., resets based on large variances to date 
-- severely limit the PMB as a management tool, and are to be avoided if possible.  All rebase-
line or replans should be approved by the project sponsor at the HQ level.  The purpose of the 
program control processes is to provide an accurate picture of progress against the plan 
agreed to at KDP-C/confirmation, and to facilitate management actions and decisions in 
response to that performance to date.  The PMB must be stable in order to achieve that pur-
pose. 

 
Objective Evidence: 
 

• Technical Baseline  
• Schedule Baseline  
• Budget Baseline  
• Integrated PMB with monthly BCWS established for as many work packages as possi-

ble for as far into the future as possible 
• Comprehensive Basis of Estimate (BOE) for the PMB as well as for the reserve posture 
• Change Management Process 
• Control Account Plan 
• Risk Management Process and Assessment 
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• Funding/schedule reserve (MR) plan 
• Schedule Management Plan 

 

Principle 4 
 

Use actual costs incurred and recorded in accomplishing the 
work performed 
Actual costs recorded in the NASA accounting system will be obtained and used. It is essential 
that all costs be identified down to at least the CA level as work progresses and that the actual 
costs align to the authorized project budgets.  All costs will be recorded in NASA’s Core Finan-
cial Systems including SAP, Business Warehouse (BW), the Contract Management Module 
(CMM) and Agency Labor Distribution System (ALDS).  Actual project costs should be used for 
month-end management reporting.  The actual cost at contractors and within the NASA ac-
counting system should include accruals in accordance with federal accounting standards, not 
just paid invoices.  On occasion where actual cost is not recorded in the same time period as 
work accomplishment, alternate methods of reporting the actual cost needs to be implement-
ed.  A process of using estimated actuals will need to be considered to avoid artificial vari-
ances.  Information on estimated actuals can be found in the NASA/SP-2013-3704, NASA 
EVM System Description. 
 
Objective Evidence: 
Note that the reports should provide data for the entire project down to at least the control 
account level. 
 
 

• SAP Actual Cost Reports 
• Contract Performance Report (CPR) or Integrated Program Management Report 

(IPMR) from both prime and subcontractors when applicable 
• NF533  Reports 

 
Principle 5 
Objectively assess accomplishments at the work performance 
level 
All work will be scheduled by WBS, and CAs/WPs, using measurable units or milestones to 
enable the objective assessment of accomplishments and to obtain earned value (also referred 
to as Budgeted Cost for Work Performed or BCWP).   
The most appropriate Performance Management Technique (PMT) will be selected in order for 
EVM indicators to provide accurate and meaningful insight. The task types are Discrete, Level 
of Effort (LOE), and Apportioned.  Projects should seek to plan as much work as possible as 
discrete tasks, using measurable completion units or milestones to enable accomplishments to 
be demonstrated objectively.  Where a task truly has a direct, supporting relationship to a 
separate discrete task (e.g., Mission Assurance), that task should be planned as apportioned 
work.  LOE should be limited to those activities (e.g., project management) that absolutely 
cannot be planned as, or linked to, a measurable completion unit or milestone. 
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Special attention should be paid to PMTs for discrete tasks that are relatively long in duration 
(>3 months).  The number of such tasks should be minimized (by breaking them into measura-
ble sub-tasks) where possible.  Where longer duration tasks cannot be avoided, the PMT 
should be selected to ensure that progress can be measured and recorded accurately so that 
the performance measurement metrics will provide an accurate picture of project status. 
The one common characteristic for all PMTs for all task types is that EV is ultimately deter-
mined by the product of percent of accomplishment and the Budgeted Cost for Work Sched-
uled (BCWS).  Once a PMT is selected, it will be documented and reviewed by management 
and during the Integrated Baseline Review (IBR) to ensure that the above guidance has been 
followed.   
 
Objective Evidence: 
 

• Integrated Master Schedule (master, intermediate, detailed, as applicable) 
• Budget Baseline with PMTs defined 

 
Principle 6 

 
Analyze significant variances from the plan, forecast impacts, and 
prepare an estimate at completion based on performance to date 
and the remaining work to be performed 
The project will analyze significant variances to the plan to ensure that both cost and schedule 
performance is analyzed and reported.  The project will, at a minimum, calculate the following 
EVM metrics for both monthly and cumulative data at the control account (CA) level: 

• Cost Variance (CV),  
• Cost Performance Index (CPI), 
• Schedule  Variance (SV),  
• Schedule performance Index (SPI), 
• To-Complete Performance Index (TCPI)  
• Estimate at Complete (EAC) 

Projects are encouraged to go beyond this minimum set of metrics, to track trends using 3-
month, 6-month, 1-year, etc., CPIs and SPIs, because important trends are often hidden within 
the cumulative metrics and distorted in the monthly indices.  Projects will include EVM metrics 
in monthly management reviews and discuss cause, impact, and corrective actions for cost 
and schedule performance that breaches established thresholds.   

The project will prepare and maintain an Estimate at Complete (EAC) based on performance 
to date, actuals to date, and the estimate of the cost of the work remaining to be performed. 
The project will calculate an EAC monthly, update the official EAC at least annually.    An EAC 
should also be updated when it is significantly different from the previously reported EAC.     
 
Objective Evidence: 
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• Estimate at Complete (EAC) 
• Contract Performance Report  
• Cost Variance  (CV) with explanations for all variances exceeding thresholds   
• Schedule Variance  (SV) with explanations for all variances exceeding thresholds  
• Cost Performance Index  (CPI)   
• Schedule Performance Index  (SPI)  
• To-Complete Performance Index   (TCPI) 

     

Principle 7 
 

Use the EVMS information in the organization's management pro-
cesses 
 
The project will use the EV in conjunction with other program control data at all management 
levels: Mission Directorate, program, project, system, subsystem, etc. in its decision-making 
process to gain an understanding of the performance to date and where the project is likely 
headed in the future based on trending data.   
 
Objective Evidence: 

 
• Monthly EVM reports, and other monthly cost, technical, risk, and schedule reports  
• Metrics included in the project’s monthly management reviews 
• Timely, accurate, and reliable EV data to facilitate effective management decisions. 
• Up to date EAC calculations 
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