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EVM Information




‘ What 1s Earned Value?

Earned Value (EV)

» method for translating Scope, Schedule and Budget into quantifiable measurement of a
program’s progress

* [It is] what you physically got for what you actually spent

» the efficiency of the work accomplished

« the measured performance !

Earned Value Management (EVM)

* oversight and coordination necessary to implement, maintain an EVMS, and report out EV

Earned Value Management System (EVMS)

* integration of tools and processes that satisfy the American National Standards
Institute/Electronic Industry Alliance (ANSI/EIA) 32 criteria

* these criteria outline the minimum management control guidelines for an EVMS

Earned Value Management

* also referred to as Performance-Based Management

1 Fleming, Koppelman, Earned Value Project Management, Second Edition, 2000



Evolution of Farned Value Management

*ANSI/EIA 748 is
Issued

‘ 1998
‘ 1996

*DoD accepts EVMS

‘ Criteria
1967

*DoD formally issues
C/sCsC

’ 1958

*USN uses PERT

©1800s

*Early
industrial
engineers
evaluate cost
performance
efficiency

Although it has Evolved Over the Last Several Decades, EVM is not a New Concept5



Who Uses Earned Value?

The Program Manager (PM) is responsible for

implementing EVM

 During solicitation, the PM collaborates with the Contracting Officer (CO), and using
the agency/program EVM guide, ensures the appropriate clauses are included in the
solicitation and contract

» Upon contract award, the PM assesses contractor’s proposed EVMS and is authority
for evaluating and approving EV-related deliverables

The Contracting Officer (CO) is responsible for

coordinating EVM requirements with the PM

 Coordinates prior to contract award and final agreement with contractor on
system/processes that will be used to track and report performance

» Ensures EV-related language is incorporated into the contract

» Complexity of the reporting process imposed should be based on the parameters

(cost, schedule and technical risk) identified in agency/program EVM Guide and
contractor’s existing reporting system




‘ Why Use Earned Value Management?

Government PM

» Responsibility is to protect the Government’s interests by monitoring and managing
contract performance

Prime Contractor

» Responsibility is to provide the Government actionable information regarding
contract performance

Earned Value Management

» Supports these responsibilities by:
» Ensuring a clear definition of program scope
* Providing an objective measure of contractor accomplishment
» Ensuring the government has accurate, objective, and real time contract status
» Supporting risk based analysis by early identification of trends and potential risks

» Supporting the mutual goals of contractor and government by bringing in programs
on schedule and within cost




‘ What Guidance Influences Earned Value?

OMB Circular A-11

* OMB mandate that federal agencies implement performance measures and performance
management processes based on EVM guiding principles. These processes are required not only for
the government, but also required of its contractors (June 2003)

ANSI/EIA 748B Standard for Earned Value Management Systems

* Industry re-write of the original 35 Cost/Schedule Control Systems Criteria (C/SCSC) (July 1998)

FAR EVM Clause 34.202(a)

 Provides EV requirements and must be included in contracts, as applicable

AMS EVM Clause 1.13-2

 Provides EV requirements and must be included in contracts, as applicable

Department and Agency-specific EVMS Management Directives

PMI PMBOK — Naturally!




‘ Data Requirements — Applicable DIDs

DID DI-MGMT-81466A

 Contract Performance Report (CPR) (Data Item Description (DID) number DID DI-
MGMT-81466A)

DID number DI-MGMT-81650

* Integrated Master Schedule (IMS) (DID number DI-MGMT-81650) are required
whenever EVM is required (contracts equal to or greater than $20M)

DID number DI-MGMT-81334B

» Product-oriented Contract Work Breakdown Structure (CWBS) in accordance with the

DoD WBS Handbook (MIL-HDBK-881A) and the CWBS DID (DID number DI-MGMT-
81334B)

DID number DI-MGMT-81468

» Contract Funds Status Report (CFSR) (DID number DI-MGMT-81468) is required. No
specific dollar thresholds are established for the CFSR, but application to contracts of
less than $1.5M should be carefully evaluated.

For Data Item Descriptions (DIDs), Please Refer to www.acq.osd.mil/pm/



EVM Heuristics

Earned Value Management System (EVMS) in compliance with
ANSI/EIA-748B is required on all cost or incentive contracts equal to or
greater than $20M.

A formally validated and accepted EVMS is required for cost or
incentive contracts equal to or greater than $50M.

EVM is discouraged for Firm-Fixed Price (FFP) contracts. Exception
requires business case and Milestone Decision Authority waiver.

EVM may be imposed on contracts less than $20M as a risk-based
decision of the program manager based on a cost/benefit analysis.
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EVM and DCMA

Defense Contract Management Agency (DCMA)

 Memorandum of Agreement (MOA) with DHS for EVM Services

DCMA offers the following services on a reimbursable

basis

* Initial EVMS compliance reviews and acceptance determinations

* Surveillance reviews of ongoing compliance with the EVMS ANSI standard
» Review for cause evaluations

» Subject Matter Expertise

DCMA IBR Tripwires

 DCMA has worked closely with the Office of the Under Secretary of Defense,
Acquisition and Technology OUSD (A&T) to develop EVM primary and
secondary “tripwires” and common performance metrics and thresholds that
provide unbiased insights into program cost, schedule, and/or performance
iIssues. These “tripwires” standardize Defense Acquisition Executive Summary
(DAES) Reporting.




'EVM and the PMBOK

Integration Management

¢ 4.1.1.4 — Account for Process Assets
* 45.1.3 — Earned Value Technique

Time Management

* 6.6.2.1 — Progress Reporting

Cost Management

» 7.0 — [EV Rules, Reporting Formats, and Process Descriptions]
e 7.2.2.2 — Reserve Analysis
» 7.3.2.2 — Performance Measurement Analysis [Formulas]

Communications Management

» 10.3.3 — Performance Reporting [Reports, Forecasts, Changes, Corrective Actions, Updates]

Risk Management

» 11.6.2.3 — Variance and Trend Analysis

PMBOK 3 Edition
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‘ Earned Value Courses and Websites

Course or Website Description or Link

Project Management Institute

OMB Circular A-11

ANSI/EIA-748B

Defense Contract Management Agency
DoD EV Website

NDIA Website

Mil Std 881A

BCF 102 (on-line), Fundamentals of EV
BCF 203, Intermediate EV

CLM 013, Work Breakdown Structure
Contract Performance Report (CPR)
Integrated Master Schedule (IMS)

Product-oriented Contract Work Breakdown Structure
(CWBS)

Contract Funds Status Report (CFSR)

www.pmi.org [drill down for PMBOK]

www.whitehouse.gov/omb/circulars/all/current year/all
toc.html

www.ansi.org [drill down to online store]

www.dcma.mil [drill down for “tripwires”]

www.acg.osd.mil/pm [explore!]

www.ndia.org [explorel!]

Combatindex.com/mil_docs/std/0800/MIL-STD-88A.pdf
www.dau.mil/ [drill down to specific course]
www.dau.mil/ [drill down to specific course]

www.dau.mil/ [drill down to specific course]

www.acg.osd.mil/pm/ [scroll down for link]

www.acg.osd.mil/pm/ [scroll down for link]

www.acg.osd.mil/pm/ [scroll down for link]

www.acg.osd.mil/pm/ [scroll down for link]
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Alignment
OMB Exhibit 300 and Funding




OMB Exhibit 300 A-11, Part 7

Planning, Budgeting, Acquisition, and Management of Capital Assets

Part | — Summary » Section B:  Spending
. » Section C: rategy
Information and  Section D: Performance Information

Justification « Section E:  Security and Privacy
e Section F:  Enterprise Architecture

Part Il — Planning, « Section A:  Alternatives Analysis

Acquisition, and (Segt_lgu_a_&sumagemem
Perform ance » Section C: Cost and Schedule Performance >

Part Il — Operations and e S
Maintenance & Section B: Cost and Schedule Performance >

- . Section A: Multi -Agency Collaboration Oversight
Part IV — Planning for + SGrlAD B —Rick MARAGOD e m o
Multi- -agency Collaboration <= Sectlon C: Cost and Schedule Performan_e_a

For OMB Exhibit 300 Information, Please Refer to
www.whitehouse.gov/omb/circulars/all/current_year/all toc.html 15



Alignment — OMB Exhibit 300 and Funding

« “Earned Value”

DME (Development, ENehs
Modernization, e Schedule
Enhancement)

« Operational Analysis

O&M (Operations * Annual Estimates
and Maintenance) * Annual Assessments

Government PO has Unique Challenges Not Shared With the Prime Contractor



'he Program Office and the PMB

Program (Office)

Customer WBS

Contract A (and its WBS) (a(rigri]tt;a\?\}gs)
| J

Profit/Fee

Total Allocated Budget

Mellqnagement & Performance Measurement Baseline (PMB) >
eserve
Undistributed o
Budget \ Distributed Budget
Summary |
Planning Control Account
Packages
Planning Work Packages
Packages

EV Focus is on the Performance Measurement Baseline On Down
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OMB Exhibit 300 Milestones and Decomposition

Annual Cycles Alignment
Dec. 2008 - Defl ne
. E\eféhagplc Process 0 Defl ne

« Investment Selection/

Definition \ | Defl ne

o Budget

Ceabera ot = Anticipate Phase Transitions
- o DME to O&M to Mixed L/C

Sep. 2009
« X300 Submitted = Your:

/ o  Schedule

Program Office Support Varies, but is Consistent Throughout the Year



EVMS Milestones to Consider

First eighteen
(« Develop EVM Plan, (+ IPTs ) ’ Months

brocess, Insert Language * IBR CPR Revi
Procedures . u Initi . . eviews
. « [nitial CPR Reviews
« Insert Language into Contract «EVMS
into RFP * Level-set Accreditation
Expectations

» Establish IPT . .
- -

Add Value by Engaging with the Contractor Early and Often 19



A Word on IBRs

(Conducting the Integrated Baseline Review)

20



Integrated Baseline Review

An Integrated Baseline Review (IBR) should be conducted by the PM and CO within three months of contract
award

The purpose of an IBR is to

Ensure the baseline captures entire technical ~ Make certain the baseline is consistent with Validate the right mix and level of resources
scope of work the contract schedule requirements are applied to the program

During the IBR, the government reviews the contractor’s

IMS/IMP CA/CAP

At IBR conclusion, the Government briefs contractor on

Findings Re Action Items Provides PMB Assessment

DCMA Tripwires

Primary — System Compliance Secondary — Baseline Execution and Indices

Through the IBR, the Government Verifies and Validates the PMB o1



Notional IBR Timeline
Contractor Gov.
Fam. Fam. WBS Schedule EVMS Materials 10 Day 5 Day
TO Award  |gr 35 IBR -35 Training Training Training IBR Letter Prep Review Review
IBR -45 IBR - 30 IBR -25 IBR -20 IBR -15 IBR -12 IBR-10 IBR -5 IBR
Pre-IBR
lst
IBR PMCS TO Interview 1st Day
Kick-off Review Overview Lunch Cycle GO Out-brief
Review
IBR Day One ‘ ‘ ‘
2nd 3rd
IBR 2nd Interview Interview IBR
Day Cycle GO Lunch Cycle GO Out-Brief
Kickoff eview Review
IBR Day Two
IBR

22



A Word on Progress Reporting
(Reading the CPR, Conducting the CPR)

23



Contract Performance Reporting

Contract Performance Reports (CPRS)

* most comprehensive and detailed of standardized Earned Value reporting

CPRs provide

 contract status and are contractually required by the Department

The data analyzed

» derived from the contractor’s approved Earned Value Management System

The Contract Performance Report (CPR)

» contractor-generated report that provides program/contract status

Get CPR Early, Review Data Rigorously, Brief Government POC Immediately o




Contract Performance Report Reviews

Contract Performance Report Reviews, or CPR Reviews, Are

Standard, generally monthly, meetings at which program performance is reviewed.

Information Reviewed

Program . Estimate at Variances and
Performance fis Completion their explanations -
Participants Generally Are
EV Subject Matter Relevant
Government PM Contractor PM CAMs Experts o

Incorporate CPR Reviews into Comprehensive Program Management Reviews .
2



I'he Contract Performance Report

« |dentifies both current and cumulative variances

Format 1: WBS View « Information usually reported at WBS level 3 or 4 (lower if known risk
area)

» Organized by organizational element

Format 2: OBS View « Contractor may use this report to evaluate departmental
performance

* Details all changes to the Performance Management Baseline on a

Format 3: Baseline View monthly basis

* Focuses on current and future staffing levels and requirements;
excludes cost data

Format 4: Staffing View

Format 5: Variances « Narrative summary of problems (from all other formats) that includes
View reason for variance, problem impact, and recovery plan

Formats 1 and 5 are Popular; Why Is Format 4 Worth a Look? -



Il

I'he CPR Formats

s o +— Headers Largely The Same
e [E™ [Eemm™ e e o T
T — —
T STTET O T
T Comtron s conuT TEcom: e
e | ; &~
b cies ! I ConrmrcTon [ cover [ procm o o
& PRrREE BT s conp I o [ Fro
wes e A
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o e cone I T e 02007
o =
RRERT e CRE OB - CovPrETG
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o. 11961 Froedom Drve o, NUMBER: HSSCHO-040.0006
o PrASE WA y 4
Reston, VA 20100 o Tvee: coar 4. Share Ratio: None o 70 gune 30,2008
CONTRACT DATA y 4
& ORIGINAL 5 RENT T ESTIVATE COST = CONTRACT T TOTAL ALLOCATED 3 DIFFERENCE € F)
NEGOTIATED COST CONTRACT CHANGES NEGOTIATED COST OF AUTHORIZED BUDGET BASE BUDGET
A “b) UNPRICED WORK ©+a)
CoRTRACT START AT oo y 4
(YYMMDD) OATE ('} conracT: [Z CONTRACT 3 PROGRAM y 4 [ REPORT PERIOD
7oz R -
BCWSFO
e T
"4 UNDISTRIBUTED BUDGET REPORT| | b, PHASE: NIA
TR e PERIOD flacsion, va zo1e0 o Stare o none
e o
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(Beginning of Period) I6) 2) (4) 5 (®) v} (8) (9) (10) (11) (12) (13) 14) (5)
ren i I 1 i I I I I
C_GENERAL & ADMINISTRATIVE S COST PERFORMANCE REPORT
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e SUBTOTAL (PerfMsmiB] | AUTHORIZE
TANACEENT RESERVE DURING REPOY
TR ——
o S— N " T ConTRACToR - conrAcT [ ProGRAM [ REFORT PERY
RV o e —
T oA VARATEE Cumulativel o e o FROM
i
(End of Pglbd) b, PHASE: N/A
Current| il |d. Share Ratio: None lb. TO:
Cumulative]

Bodies

5 EVALUATION

6. TOTAL DIRECT

/

Contain Unique Data —

AT
COMPLETION

()
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Graphically Rendering “Etticiency”




Terminology Summary

AC Actual Cost (ACWP): Costs incurred and recorded in accomplishing work performed within a given time period.
BAC Budget at Complete: The sum of all budgets established for the contract.
CPI Cost Performance Index: The dollar value of work accomplished for each dollar spent. EV/AC
Ccv Cost Variance: Indicates how much over or under budget the project is. EV -AC
EAC Estimate at Complete: Actual direct costs, plus indirect costs allocable to the contract, plus the estimate of costs
(direct and indirect) for authorized work remaining.
ETC Estimate to Complete: Portion of EAC that addresses total expected costs for all work remaining on the contract.
EV Earned Value (BCWP): 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.

PV Planned Value (BCWS): 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.

SPI Schedule Performance Index: The dollar value of work accomplished for each dollar of work planned EV/IPV
SV Schedule Variance: Indicates how much ahead or behind schedule the project is. EV - PV
TCPI To Complete Performance Index: The cost efficiency that must be achieved in remaining period of performance to

complete the total work scope within the BAC target.

VAC Variance at Complete: Difference between total budget assigned to a contract, WBS element, Organizational BAC — EAC
entity or cost account and the estimate at completion. It represents the amount of expected overrun or underrun.

For a Complete List, go to www.acqg.osd.mil/pm/fags/glossary.htm 29



Estimate at Completion (EAC)

Codify the EACs you will use for Best, Worst, and Most Likely Outcomes

Cumulative

EAC EV-based

Method CPIl-based Mathematical

[(BAC -
BCWP)/(SPI *
CPI)] + ACWP

ACWP + BAC —
BCWP

ACWP + (BAC —
BCWP)/CPI

Formula BAC/CPI

Used if no
variances from
the BAC have
Interpretation occurred or you
will continue at
the same rate of
spending.

Used when
current
variances are
thought to be
typical of the
future.

Used when
current
variances are
thought to be
atypical of the
future.

Used when
considering
both cost and
schedule
impacts on EAC

Early and Careful Monitoring of EAC is Integral to Program Success

30



Understanding Cost and Schedule Variances

The Program Office Wants to Know

e “Will the contract finish on time?”
 “Will the contract require additional funding?”

Cost Variance (CV)

« EV-AC, or BCWP - ACWP

Schedule Variance

e EV - PV, or BCWP - BCWS

31




Understanding Cost and Schedule Variances

120 —
100

80

60

40 Schedule Variance (SV)

£ Cost Variance (CV)
20

0 n I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1

Oct Dec Feb Apr Jun Aug Oct Dec Feb Apr Jun Aug Oct Dec Feb Apr
—pPV(PMB) ==—EV ==AC ==-BAC ==-EAC
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‘ Understanding Cost and Schedule Variance

Dollars

$120
$100
$80

$60

$20

SV=BCWP-BCWS $
CV=BCWP-ACWP $%

$120

$100

Dollars
8

$40

$20

SV=BCWP-BCWS §
CV=BCWP-ACWP $

Month

(20) Behind Schedule
(9) Negative Cost Varianc

8 Ahead of Schedule
(6) Negative Cost Variance

$120

$100

Dollars
g
o

Month

8 Ahead of Schedule
19 Positive Cost Variance

SV=BCWP-BCWS $
CV=BCWP-ACWP $

$120
$100
$80

$60

Dollars

$40

$20

Month

SV=BCWP -BCWS $
CV =BCWP - ACWP $

(7) Behind Schedule
6 Positive Cost Variance
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Understanding Cost and Schedule Indices

The Program Office Wants to Know

 “How Efficiently is Contractor Executing Contract/TOs?”
« “What Must Change to improve efficiency?”

Cost Performance Index (CPI)

 EV/AC, or BCWP/ACWP

Schedule Performance Index (SPI)

 EV/PV, or BCWP/BCWS

34




‘ Understanding Cost and Schedule Indices

1.2

4%:351&------—

0.8

0.6

0.4

0.2

-7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

-#-Plan
-=CP]|
-+~SP|

Actuals Indicate Contract is Inefficient
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Understanding Cost and Schedule Indices

06 -=Plan
—<CPI
0.4 ——SPI
— Linear (CPI)
0.2 Linear (SPI)

0 +——r—————— e e e T— T

FEFE PP W@ P PR

Trend Lines Suggest this will Continue
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Understanding Cost and Schedule Indices

0.4

0.2

0

-=Plan
—<CPI
—+—SP|
— Linear (CPI)

=TT T T T T T T

FEFE PP W@ P PR

Linear (SPI)

Can Get Back on Track By Becoming More Efficient, or ...
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Understanding Cost and Schedule Indices

0.4

0.2

0

-=Plan
—<CPI
—+—SP|
— Linear (CPI)

=TT T T T T T T

FEFE PP W@ P PR

Linear (SPI)

Can Get Back on Track By Infusing Cash (Rebaselining)
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A Primer on Work
(Back up Slides)




Work Breakdown Structure

The WBS is a grouping of project
elements that organizes and defines the

. 1.0 System
total work scope of the project. 1.1 Hardware

1.1.1 Passenger Screening
1.1.2 Baggage Screening

Work Breakdown Structure (WBS)

IS di i ; 1.2 Software
It is displayed g.raphlcally (depicted S Sretem Management
below) or as a listing as shown on the 1.2.2 External Interfaces
right 1.3 Program Management/System Engineering

1.3.1 Program Management

1.3.2 System Engineering
1.4 System Test and Evaluation

1.4.1 Development Testing

1.4.2 Operational Testing
1.5 Training

1.5.1 Equipment

Work Breakdown Structure (WBS) 1.5.2 Services
1.5.3 Facilities

rﬁra vﬁrﬁipi

11,1 Passenger 1.1.2 Baggage 121 Syster 1.2.2 Extemal 1.3.1 Proy 1.3.2 Syster 1.4.1 Devel 1.4.2 Operational ) ) "
Screont ing Screening Management Interfaces Managem Engvneenng Test Testin g e Prent B2 Sy SRl
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Work Breakdown Structure

The Work Breakdown Schedule (WBS) project elements may be a

product, data, or a service

|dentify the scope of work
through development of a
comprehensive WBS

Plan the work to the control
account & work package
levels (Contractor)

Work Breakdown Structure (WBS)

1.0 Programg

(Contract)

1111

]
111

}%

1211

}/

1.3.1.1

Generally a
Government
Responsibility

Generally a
Contractor
Responsibility

The WBS serves as the basis for the schedule and EV
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Organizational Breakdown Structure

The Organizational Breakdown Structure (OBS) delineates functional

lines of reporting and responsibility

Once the WBS is developed, the
appropriate resources and
responsibilities need to be assigned
to each work package. The first step
in doing this is developing the OBS

The OBS depicts the reporting
structure, routes of authority and
responsibility for the management of
the program

The OBS relates work to organizations

Organizational Breakdown Structure (OBS)

Eng.

T&E

QA

Logs.
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Responsibility Assignment Matrix

The Responsibility Assignment Matrix (RAM) is a depiction of the
relationship between the WBS elements and the organizations assigned

responsibility for ensuring their accomplishment

Organizational Breakdown Structure (OBS)

Within the program’s WBS
and the OBS, the RAM
integrates contract

o Planning

Scheduling

Budgeting

Work authorization

Cost accumulation

O 0O 0O O

It ensures all program
activities are accounted for
only once in the WBS and
only once in the OBS

It eliminates duplication

The RAM establishes performance and the baseline

Work Breakdown Structure (WBS)

1.0 Program
(Contract)

11
111
1111

Eng.

T&E

QA

Logs.

1.2
1.2.1
1211

1.3
13.1
13.1.1

43



Control Accounts

Control Accounts (CA) represent the formal transfer of budget
responsibility from the PM to the Cost Account Manager. It can include
both WPs and Planning Packages

Organizational Breakdown Structure (OBS)

The WBS and OBS intersect

at the control account 1.0 Program I T&E QA Logs.
(Contract) |
o e o |11
Indlyldual responsmlllty IS 2 |11
assigned at this level o || 1111
o
- = ([12
CA functions - 7 :
, S 1.2.1
o Program Planning 3
: S 1.2.1.1
o Program Scheduling 3
o Program Budgeting o
o Performance Measurement 2 131
o Cost and Schedule Analysis L2
o Completion Estimates

The CA is where cost and schedule variance analysis occurs 44



