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§Earned Value Management (EVM)
§Organization
§Planning, Scheduling & Budgeting
§Analysis and Management Reporting
§Change Control
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Earned Value Management (EVM)
Definition
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§Definition
• A systematic project management process that results in an integrated plan 

against which performance is measured objectively
• A systematic approach for calibrating the heath of a project

§Application
• Work is planned, budgeted, & scheduled in time-phased increments
• Takes into consideration risk, uncertainties, & assumptions
• Involves  project manager, control account managers (CAM), contractors, 

customers, etc

§Objective
• Provide both the government and contractors the ability to examine detailed 

schedule information, critical program and technical milestones, and cost 
data

§The ANSI/EIA-748-C contains a set of 32 Guidelines that defines the 
requirements that an Earned Value Management System (EVMS) must 
meet 



Earned Value Management (EVM)
Why Use EVM?
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§ Earned Value Management System (EVMS) is required by NSF to 
strengthen the overall performance of project management and the 
acquisition of capital assets

§ EVMS allows both government and contractor managers to gain significant 
insights into technical, cost, and schedule progress of contracts and projects

§ Earned Value provides a concise and timely view of project progress, 
enabling early forecasting and resolution of cost and schedule issues.

§ When the performance indices (CPI and SPI) are analyzed over time, 
potential future issues, which can be resolved through immediate action, are 
clearly identified. This makes Earned Value a very powerful tool for 
forecasting and mitigating risks. 



Earned Value Management(EVM)
System [1]
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• Plan all project work
» Objectively assess progress at the 

performance level
» Accomplished work is from planned tasks 

progressed
» The budgeted cost of the work quantifies 

the amount of accomplishment 
» Summarize data for progressively higher 

levels of project management
» Analyze significant deviations form the 

baseline plan
» Forecast impacts on cost and schedule
» Maintain the baseline

$

time



Earned Value Management(EVM)
System [2]
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§ Cost Variance (CV)
CV=EV-Actual

§ Favorable or unfavorable 

§ Schedule Variance (SV)
SV = EV – Budget (Planned)

§ Ahead or behind

$

time

CV
SV



Earned Value Management (EVM)
Acronyms
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» BCWS (Budgeted Cost Of Work Scheduled)
– Value of work planned to be accomplished during a given period of time.  How much work should be 

done? Also called planned value (PV)
» BCWP (Budgeted Cost Of Work Performed)

– Value of work accomplished or earned value.  How much work is done? Also called earned value (EV)
» ACWP (Actual Cost Of Work Performed) 

– Cost of work accomplished or actual cost.  How much did it cost? Also called actual cost (AC)
» TPC (Total Project Cost)

– Sum of all project costs (including contingency). How much could it all cost?
» BAC (Budget At Completion)

– Sum of all budgets thru any given level (without contingency).  What was the total job supposed to 
cost?

» ETC (Estimate To Completion)
– Estimated value of the authorized work remaining to be completed.  How much will the remaining work 

cost?  
» EAC (Estimate At Completion)

– Estimate of total cost of all authorized work thru project completion.  What do we now expect the total 
job to cost?

» SV & CV (Schedule Variance & Cost Variance)
– Measure of cost & schedule performance on a project.  How far ahead or behind cost or schedule am 

I?
» SPI & CPI (Schedule Performance Index & Cost Performance Index)

– Schedule & cost efficiency representing the ratio of work performed to work scheduled or costed. How 
efficiently am I accomplishing work?



Earned Value Management (EVM)
Role as a Control Account Manager (CAM)
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§The CAM plays a critical role in an earned value management system 
§A CAM can manage multiple accounts
§A CAM maintains responsibility for each individual control account (CA) 

that represents the work assigned to one responsible organizational 
entity (or integrated work team) for a single program WBS element

§ A CAM is responsible for the planning, coordination and achievement 
of all work within a CA and provides a single authority for all scope, 
technical and cost issues for the CA

§The next slides will introduce the processes and tools that can help the 
CAM to achieve their goals and report work progress



Earned Value Management (EVM)
Role as a Control Account Manager (CAM)
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§Am I on schedule?
§How do I provide schedule status and changes to the IMS?
§How are the budget and the schedule linked?
§What is Earned Value reporting and why are we doing it on 

LSST?
§What is a Control Account and Work Package?
§What is my budget ?
§How much have I spent to date and how does it compare to my 

baseline plan?
§What happens if I do not spend all my budget?
§When is a change request needed and how are change requests 

processed?



§ Implementation Phase
• Organize the Work
• Authorize the Work
• Schedule the Work
• Budget the Work
• Set the PMB

Organization
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Organization
Work Breakdown Structure (WBS)
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§The LSST WBS is a product-oriented, 
hierarchical outline of individual 
scopes of work required to accomplish 
the LSST Project

§ Level 4 WBS elements are assigned 
to individual Control Account Manager 
(CAM) as control accounts

§A CAM can manage multiple accounts
§Work Breakdown Structure (WBS) is 

documented in WBS Dictionary



Organization
WBS Dictionary
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§Scope of work for each control account is defined by each CAM and 
approved by project manger

§Approved scope is listed within the WBS Dictionary



Organization
Organizational Breakdown Structure (OBS)
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§ LSST’s OBS defines the organizational entities where the work will be 
planned and controlled

§The OBS is hierarchical and is defined at the second level by Institution



Organization
Control Account
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§ A control account is a 
management control point at 
which budgets (resource plans) 
and actual costs are summarized 
and compared to earned value 
for management control 
purposes

§ A control account is the unique 
mapping of one WBS element 
and one OBS element

§ A CAM would be assigned one or 
more control accounts by 
Division director or Project 
Manager

§ Information about control 
accounts and its CAM can found 
in document RAM (CAM)  



Organization
Responsibility Assignment Matrix (RAM)
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§The mapping of control accounts to CAMs or the OBS is maintained in 
a Responsibility Assignment Matrix (RAM by CAM or RAM by OBS)

§Sum of budgets for each control account and the CAM who is 
responsible for it



Planning, Scheduling & Budgeting
Schedule & Cost Elements
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§Process flow for the integration of technical, schedule & cost elements 
in LSST



Planning, Scheduling & Budgeting
Cost Estimating System [1]
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§PMCS refers to all of the project controls tools and processes.  The 
Project schedule is knows as the IMS, or Integrated Master Schedule

§Primavera has been used as the Cost Estimating System. Logically 
linked tasks in Primavera have associated resource assignments thus 
producing an optimum and accurate cost estimate that considers 
budget, technical performance, cost, and risk for the whole project 

§Code fields in Primavera facilitate the integration with the EVMS tools, 
Fast Lane reporting, Cost Book generation, and other data used in 
Audits and reviews.

Cost	Estimating	System



Planning, Scheduling & Budgeting
Cost Estimating System [2]
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§The basis for low level estimates were developed using the following 
methodologies:
• Historical Data (HD)--Components that have been designed and built before, 

with well known performance and associated costs
• Catalog Prices (CP)--Components that are off-the-shelf and routinely 

available either from vendors or within the organization, with well-known 
costs

• Vendor Quotations (VQ)--Component that must be custom designed and 
built for which a vendor quotation has been received

• Engineering Estimate (EE)--An estimate by an expert in the field for which a 
specific design has not yet been established (also known as Professional 
Judgment)

Cost	Estimating	System



Planning, Scheduling & Budgeting
Project Schedule
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§Since FDR the individual project schedules have been merged into one 
integrated master schedule

§Only project controls has write access to the baseline and forecast 
schedules

Integrated	Master	Schedule	
(IMS)

P6



Planning, Scheduling & Budgeting
Project Schedule [1]
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§ The detailed Integrated Master Schedule (IMS) resides in P6 (Primavera)
§ The IMS contains project milestones, discrete tasks, and resource loads.
§ The IMS is structured by the WBS and can be summed up to different WBS 

levels
§ The IMS contains sufficient detail to facilitate the calculation of the project 

critical path

Integrated	Master	Schedule	
(IMS)

P6



Planning, Scheduling & Budgeting
Project Schedule [2]
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§The schedule development process is iterative with level of detail and 
confidence increasing with iterations

§The IMS contains detailed schedule tasks in the near term for work 
packages and summary tasks (planning packages) for the out years

§As the design matures, summary tasks are expanded into more 
extensive detail including additional tasks and logic

§CAM is responsible for developing the detailed control account work 
plans/schedules consisting of coordinated tasks, resources, logic, 
reporting milestones, and completion criteria as a basis for authorizing 
work for each control account

§Detail schedules created by CAM are put into P6 by Project Control 
representatives

Integrated	Master	Schedule	
(IMS)

P6



§Milestones
§Milestone Levels can be identified by their location in the 
WBS and by Activity Code Field “Milestone Level”

§Five levels of Milestones defined for the LSST Project:
§ Level 1 – Reporting to the NSF
§ Level 2 – Reporting to the Project Manager
§ Level 3 – Reporting to the Division Manager
§ Level 4 – Reporting to the WBS Manager
§ Level 5 – Reporting to the CAM

§Identified in collaboration with the Product Team Leads 
and Project Management 

§Distributed across project teams and project timeline

Planning, Scheduling & Budgeting
Project Schedule [3]
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WBS

Control	Accounts

Work	Package	A1 Planning	PackageCost	Account

Work	Package	P1

Lowest	Level	of	WBS

Schedule	Tasks

Cost	Account

Planning, Scheduling & Budgeting
Project Schedule [3]
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Budgets within 6 months from the 
data date are  broken down into 
schedule tasks  and work 
packages

Future budgets 
beyond 6 months from 
data date are held in 
Planning Packages

Integrated	Master	Schedule	
(IMS)

P6



Planning, Scheduling & Budgeting
Time-Phased Budgets
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§CAM will define each activity’s description and duration 
§The predecessor and successor for each activity should be defined in 

order to logically sequence the work
§Resources are assigned to activities per cost information provided in 

BOE 
§With activity, logic, and resource information, project controls will 

enhance the detail of the schedule in Primavera 
§The result of this work is an Integrated Master Schedule (IMS)

Integrated	Master	Schedule	
(IMS)

P6



Planning, Scheduling & Budgeting 
Control Accounts/Work Packages/Activities [1]
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1010100A1.LABOR

1010100A2.PROC

1010100A3.CMS

Integrated	Master	Schedule	
(IMS)

P6



Planning, Scheduling & Budgeting
Control Accounts/Work Packages/Activities [2]
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§All control accounts managed by CAM consist of work packages and 
planning packages 

§Work packages and planning packages are defined in P6 with activity 
codes and are only set on resource loaded tasks

§Activities are the detail elements that define work using durations, 
resources, relationships, and milestones

§Each Work Package must have a unique earned value technique.
»A Level of Effort
»B Milestone
»C % Complete
»E 50-50
»F 0-100
»K Planning Package

Integrated	Master	Schedule	
(IMS)

P6



% Complete
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§When using the Percent Complete EV method, the CAM will report 
earned value based on an evaluation of the progress to date within the 
given Work Package.

§The Control Account Manager should maintain documentation that 
serves as quantifiable backup data to monitor progress. 

§Tasks in the IMS that are > 44 days in duration (~2 months) must have 
at least 4 activity steps to define an objective method in measuring 
performance.
§ Steps are assigned a weight which is used to calculate % complete

§ It is best practice not to modify steps once the activity is in progress.  Doing so can 
result in negative earned value in the current period.



0-100
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§ Is used for Work Packages with a duration of one reporting period
§No Earned Value can be claimed until the task is complete
§The advantage of this measurement technique is that there is no 

subjective evaluation of status required as 100% of the Work Package 
BAC is claimed as Earned Value when the Work Package is 
completed.

§Example WP: 
§Budget = $10K
§Task Duration = 1 month
§Reporting Period = Month 1 (3 out of 5 tasks completed + 50% of task 

4 completed)
§Earned Value (Earned Value = $0K):  The Provider will "earn" no value 

(Earned Value = $5).  Regardless of when the work is completed the 
remaining 50% will not be earned until all the work is finished.



50-50
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§ Is used for Work Packages with a duration of one or two reporting 
periods

§ 50% is claimed when work is started and 50% when work is completed
§Example WP:
§Budget = $10K
§Task Duration = 1 month
§Reporting Period = Month 1 (3 out of 5 tasks completed + 50% of task 

4 completed)
§Earned Value (Earned Value = $5K):  The Provider will "earn" 50% 

(Earned Value = $0) and will show a schedule slippage.  If in month 1, 
all activities associated with the task were completed, the Provider will 
"earn" all the value associated with the task (Earned Value = $10K)



Level of Effort
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§ LOE is work scope that is of a general or supportive nature and for 
which performance measurement cannot be measured or is 
impracticable to measure.

§Earned value is claimed with the passage of time.
§Guidance:  This EV method should be used for "support" activities. A 

good rule of thumb is deciding whether or not the task can slip. If the 
activity absolutely starts on schedule and can not be behind schedule, 
it is best defined as a LOE task.   Another appropriate use of this task 
is when it is impracticable to use discrete measures. 



§Deltek’s Cobra is the earned value tool
§As a CAM you are not required to know how to use 
Cobra
§Defines a time-phased budget for each WBS cost 
element i.e. Establish Performance Measurement 
Baseline (PMB)
• Labor, Travel, & Nonlabor
• Escalation

§Import actuals from CAS accounting system
§Integrates with IMS  
§Manage contingency and tracks changes
§Standard EVMS reports, variances, indices, Cost 
Performance Report (CPR)

Planning, Scheduling & Budgeting
Cobra
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Planning, Scheduling & Budgeting
Cobra Integration Fields
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Planning, Scheduling & Budgeting
Cobra, Primavera & CAS
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§ P6 schedule is loaded into Cobra creating the performance measurement 
baseline (PMB) 

§ The PMB is used for calculating and reporting performance measurements
§ Planned Value (PV) for each work package is calculated by Cobra and 

authorized by project manager
§ PV and charge numbers are loaded into our financial system (CAS)
§ Actual cost (AC) for both labor and non-labor is collected in CAS against each 

work package

Performance	Measurement	
Baseline	(PMB)

Cobra



Planning, Scheduling & Budgeting
Work Authorization
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§The work authorization is for the lifecycle of the project
§The work authorization represents the agreement between the PM and 

CAM to deliver the scope at budget and schedule
§Funding will be authorized based on schedule status and funding 

availability
§ LSST work authorization will eventually reside in an eCAM system 
§Any change to work authorization will be implemented through the 

change control process
§Work authorization reports will be distributed to cams for signatures 

very soon.



Planning, Scheduling & Budgeting
Contingency and Undistributed Budget [1]
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§Expenditures of contingency are authorized by the Project Manager 
and NSF 

§Contingency can be transferred from Contingency to a control account 
through a LCR

§Undistributed Budget (UB) is a temporary holding place for budget of 
approved work scope not yet distributed at the control account level



Planning, Scheduling & Budgeting
Contingency, Management Reserve and Undistributed Budget [2]
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§Execution Phase
• Authorize the Work
• Measure Performance
• Maintain PMB and EAC
• Analyze Performance

Execution
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Analysis and Management Reporting
Monthly Status 
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§Control Account Managers (CAMs) on the LSST Project have been 
delegated responsibility to deliver certain scope for a agreed-upon cost 
on a set schedule, safely and with high quality

§The current Integrated Master Schedule (IMS) is the forecast schedule 
that is statused monthly and then compared to the Baseline schedule

§CAMs provide monthly progress status on all remaining and in-progress 
schedule activities on our web status tool

§This status update together with financial information from accounting 
forms the basis for project performance measurement against the 
Performance Measurement Baseline and is reported to NSF

§Statusing a schedule activity means recording the Actual Start, Actual 
Finish, work progress, and estimated finish as of a certain date which is 
referred to as the data date



Analysis and Management Reporting
Monthly Status 
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§Here is the information a control account manager needs to provide in 
order to determine the status of the remaining and in-progress 
activities:
• Actual start dates for activities begun during the status period
• Actual finish dates for activities completed during the status period
• Actual finish dates for milestones accomplished during the status period
• Forecast completion dates for milestones that cannot complete as planned 

(or that are expected to complete early)
• Physical percent complete of activities started but not complete
• Expected finish dates for activities previously started but not yet completed



Web Status
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§ LSST uses a web interface to collect status from the CAMs 
https://www.lsstcorp.org/LSSTStatus/Login.aspx

§ Actual Start dates for activities and milestones started in the status period

§ Actual finish dates for activities and milestones completed in the status period

§ Physical percent complete for all activities that are in progress. For activities 
that use Activity steps each step will be statused and activity physical complete 
will be calculated based on the weight of each step

§ Expected Finish dates for all in progress activities

§ The status comments section of the web status tool updates directly to 
Primavera’s notebook topic “Status Report”



Analysis and Management Reporting
Reporting
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§Cobra will be used to gather actual costs from CAS and status 
information from the forecast schedule

§Cobra will calculate monthly performance values and generate monthly 
EVMS Report

§P6 schedule data and Cobra EVMS data will be integrated in eCAM
notebook for analysis

§Monthly EVMS reports are published on Docushare and available to 
both CAMs and management team 
• 1.0 Project Management\f. Project Schedules, Work Packages, and 

WBS\LSST Project Data (WBS, Project Schedules, Estimates)\Project 
Database Backups\Monthly Reporting\LSST Construction 
Reporting\2014\1407

§Both CAMs and management team use these reports to review 
performance measurement data on cost, schedule, and work scope, 
and to assess the impact of these conditions on the baseline and future 
work



Analysis and Management Reporting
Sample Reports
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Analysis and Management Reporting
Analysis
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§Key data a CAM should review in monthly EVMS Report:
• EV (Earned Value)
• AC (Actual Cost) 
• Schedule Variance (Favorable ≥ 0, Unfavorable < 0) 
»SV = EV – PV

• Schedule Efficiency (Favorable > 1.0, Unfavorable < 1.0)
»Schedule Performance Index (SPI) = EV / PV

• Cost Variance (Favorable ≥ 0, Unfavorable < 0) 
»CV = EV – AC

• Cost Efficiency (Favorable > 1.0, Unfavorable < 1.0)
»Cost Performance Index (CPI) = EV / AC

• Estimate At Completion
»EAC = ETC+AC

• Variance At Completion (Favorable ≥ 0, Unfavorable < 0) 
»VAC = BAC – EAC



Analysis and Management Reporting
Analysis
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§Schedule Variance & Cost Variance in monthly EVMS Report are 
measured against Variance Analysis Thresholds table 

§CAMs are responsible for writing narratives, including corrective 
actions, for any Schedule Variance or Cost Variance that is over Red 
Thresholds at control account level

§CAMs need to provide description of the issue for any Schedule 
Variance or Cost Variance that is over Yellow Thresholds

Cumulative	CV	or	SV >=	75k	<	$100k >=	$100k
Cumulative	CPI	or	SPI >=	5%	<	10% >=	10%
Schedule	Float >=	20%	of	Baseline	Total	Float >=	50%	of	Baseline	Total	Float

Variance	Thresholds



Analysis and Management Reporting
Analysis
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§At least annually, the project develops a comprehensive bottoms-up 
Estimate To Complete (ETC)

§Actuals to date + ETC = EAC (Estimate At Completion) 
§This comprehensive bottoms-up ETC is reviewed by management and 

judgment is applied to the EAC as it occurs and thus improves and 
validates the accuracy of the reported EAC



Analysis and Management Reporting
Sample Reports
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§The management team and CAMs will review any or all of the following 
items together on a monthly basis (monthly status meeting):
• CPI/SPI trends 
• Variances and variance analysis and corrective actions 
• Estimates at completion 
• Critical path activity performance 
• Project personnel and staffing 
• Project baseline change actions 
• Contingency (used and remaining) 
• Risk strategies 

Analysis and Management Reporting
Management Action
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Variance Narratives
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§Corrective actions are reviewed by project management and either 
approved for implementation or rejected 

§Rejection can be due to several factors such as the prohibitive cost of 
the plan, the need to rework the plan, or a corrective action is not 
required (i.e. the variance may be self-correcting)

§By reviewing the variance narratives at the monthly project status 
meeting, project management will be able to see the progress of the 
corrective actions

Analysis and Management Reporting
Management Action
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Change Control
Change Control Process
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§Changes to the PMB are authorized through the change control 
process

§Each candidate change is documented in a Project Change Request 
(LCR) which defines the impact and justification of the change and 
provides the basis for change

§A Change Control Board advises the Project Manager on the 
disposition of each LCR (adoption, rejection, etc.)

§The magnitude of the change determines the approval requirements as 
defined in the LSST Configuration Management Plan

§Changes will be implemented in Primavera and Cobra by Project 
Controls.  Details of the changes will be communicated by CAMs in 
excel files, emails with detailed instructions, or sandbox schedules.



Change Control
Change Control Process
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• The CCB through the project management must ensure consistency 
of change to all three areas: cost, schedule and technical.

• Project controls will determine the cost and schedule impact of a 
proposed change in Primavera and Cobra.  

• Each LCR that has a Cost and or schedule impact will be modelled in 
Primavera under a project named after the LCR being evaluated.  

• Each LCR will be evaluated individually to understand the true nature 
of the cost and schedule impact.  Each activity affected by the 
change will be flagged using an Activity code field and the LCR 
number.   

• Each LCR that receives the appropriate final approval based on its 
classification is implemented by Project Controls. The change 
requested in the LCR is incorporated into the Cost and Schedule 
Baselines. 



Change Control
Examples
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§Examples trigger LCR:
• Changes to the PMB for modifying work plans
• Changes to the PMB for converting planning packages to work packages
• Changes to the PMB for refinement of preliminary estimates and/or plans
• Changes to the PMB for externally driven changes (i.e., request from NSF) 
• Scope, schedule, and budget transfers between control accounts
• Changes to the work approach that change the control account scope or BAC
• Future rate changes significant enough to warrant update
• Funding revisions that affect resource availability
• Adjusting contract budget values to reflect negotiated values
• Adjusting material budgets to reflect modifications after design phases
• Change in make/buy plans

§ LCRs Cannot
• Change historical data, unless categorized as an administrative correction
• Make changes to current period data. All LCRs should affect >= current 

period + 1 month.
• Release remaining amounts of budget to Contingency



PMCS Process Flow Diagram
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Next Steps
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• Develop systems for increasing visibility to schedule 
milestones, risks, and major procurements

• Conduct continuous CAM Training
• Begin Rolling Wave planning 
• Implement eCAM tool for reporting and schedule tracking.



CAM INTERVIEW SAMPLE QUESTIONS
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§ Discuss the CAM’s responsibilities:
§ Would you please tell me about your area of responsibility on the program?
§ How long have you been in this position?
§ Is your time totally dedicated to this program, or do you also work on other 

programs?
§ Please show me how you fit into the organization and to whom you report?
§ To whom do you report and what are your responsibilities to this person?
§ How do you know the performance status of their work?
§ For how many control accounts are you responsible?
§ What is a “Control Account”? How many control accounts are you 

responsible for?
§ What is the total dollar value of your control accounts?


