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F O R E W O R D

On behalf of the IBM Center for The Business of Government, we are pleased 
to present this report, “Project Management in Government: An Introduction 
to Earned Value Management (EVM),” by Young Hoon Kwak, The George 
Washington University, and Frank T. Anbari, Drexel University.

Management of government projects, programs, and portfolios—and the 
related expenditures of public funds—are major, visible areas of interest and 
concern. Emphasis on performance improvement in government continues to 
increase steadily, supported by mandates imposed by government laws and 
public pressure. Despite a growing understanding of the determinants of suc-
cess, increasing maturity, and a stream of successful programs and projects, 
project failures continue at an alarming rate. 

Earned Value Management (EVM) is a powerful methodology that gives the 
executive, program manager, project manager, and other stakeholders the 
ability to visualize a project’s status at various points during the project life 
cycle and consequently manage projects, programs, and portfolios more 
effectively. EVM helps provide objective project assessments when applied 
appropriately, and clearly quantifies the opportunities to maintain control 
over cost, schedule, and specifications of various types of projects. EVM 
helps managers in making evidence-based decisions about project scope, 
resources, and risks; hence, it allows effective control and project oversight.

The National Aeronautics and Space Administration (NASA) has been one of 
the pioneers in the U.S. government in using project management principles, 
tools, and techniques, and consistently demonstrates the effective application 
of EVM to the oversight and management of its many projects and programs. 
This report describes how NASA applies EVM principles to accomplish agency 
objectives, strategies, and missions. By using EVM, NASA also complies with 
relevant federal government regulations that require continuous monitoring 
and control of projects and programs.

Michael Lee

Jonathan D. Breul
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We trust that this report will be helpful to federal government agencies, 
other public organizations, government contractors, and private sector 
organizations in adapting EVM principles to enhance the management and 
success of their projects, programs, and portfolios.

Jonathan D. Breul  
Executive Director 
IBM Center for The Business of Government 
jonathan.d.breul@us.ibm.com

Michael Lee 
Public Sector EVMS PMO Leader 
IBM Global Business Services 
MichaelLee@us.ibm.com
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E X E C U T I V E  S U M M A R Y

The goal of this report is to investigate the practices 
and trends of the Earned Value Management (EVM) 
method, and seek opportunities and suggestions for 
wider implementation of EVM in government for 
objectively measuring project performance and 
progress. This report explores the full range of tech-
nical, financial, managerial, and organizational 
effects of applying EVM principles, thereby contrib-
uting to knowledge and practice in this area. 

The report particularly focuses on identifying key 
success factors for implementing EVM in government 
programs and projects. The key success factors have 
been determined through examination of EVM adop-
tion and implementation at the National Aeronautics 
and Space Administration (NASA), which has been 
using EVM extensively in the management of its 
projects and programs.

EVM is a management methodology for integrating 
the oversight of the scope, schedule, and cost of 
projects, and for objectively measuring project prog-
ress and performance. EVM is a powerful methodol-
ogy that gives the manager the ability to visualize a 
project’s status at various points during the project 
life cycle and consequently manage projects, pro-
grams, and portfolios more effectively. EVM helps 
provide objective project assessments when applied 
appropriately, and clearly quantifies the opportuni-
ties to maintain control over the cost and schedule 
aspects of various types of projects. EVM gives man-
agers greater confidence in making evidence-based 
decisions about project scope, schedule, cost, 
resources, and risks; hence, it allows more effective 
control and project oversight.

NASA is one of the leading federal agencies in the 
U.S. government applying project management prin-

ciples consistently by implementing the use of EVM. 
Its mandated use through detailed, specifically 
delineated organizational protocols; the commit-
ment of resources to assist in the implementation of 
EVM use; the standardized data analysis capabili-
ties; and formalized reporting requirements—as well 
as providing the training needed to ensure meaning-
ful use of EVM across the agency—all clearly show 
how NASA is committed to incorporating EVM into 
its management processes. NASA adopts and applies 
sound project management processes in initiating, 
planning, executing, monitoring, controlling, and 
closing its programs and projects, within which the 
comprehensive incorporation and use of EVM tech-
niques is one small, yet critical aspect.

This report provides an introduction to EVM and 
explores current EVM practices at NASA to identify 
emerging performance management techniques and 
suggest recommendations to improve current EVM 
practices for government programs and projects. 
Findings of this research are expected to contribute 
to the management for performance of future proj-
ects and to encourage the project management 
community to review, rethink, and advance the 
application of EVM.

The report demonstrates that EVM is a powerful, 
unique methodology for managing project performance 
and oversight. It shows that NASA is a project-driven 
organization that is applying project management 
to all its dynamic endeavors, and applying EVM 
effectively to enhance the success of its projects 
and programs. NASA complies with relevant federal 
government regulations that require the use of moni-
toring and control tools in projects and programs. 
The study demonstrates that NASA receives substan-
tial value from its implementation of EVM, promotes 
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consistent practices across the agency, and provides 
effective training for all staff members involved in 
project management processes. This agency-wide 
training curriculum includes courses on leadership, 
scheduling, EVM, and data analysis.

NASA developed an EVM Implementation Handbook 
that provides clear definitions of requirements, 
responsibilities, and detailed instructions for EVM 
implementation procedures and processes. It serves 
as a guideline for EVM implementation and 
addresses pre- and post-contract award procedures. 
The process by which NASA uses EVM includes an 
integrated baseline review, a schedule health assess-
ment, an integrated information system, and an 
automated data analysis system. The directives that 
NASA uses are adopted with flexibility, depending 
on the size and complexity of specific projects. The 
expectation is that project managers will remain 
within the established NASA framework, but that 
determinations must be made to understand the 
context of the mission and how to best be successful 
within that context.
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Background and Purpose of the 
Report
The goal of this report is to investigate the practices 
and trends of the Earned Value Management (EVM) 
method, and seek opportunities and suggestions for 
wider implementation of EVM in government for 
objectively measuring project performance and 
progress. This report explores the full range of tech-
nical, financial, managerial, and organizational 
effects of applying EVM principles, contributing to 
knowledge and practice in this area. The research 
particularly focuses on identifying key success factors 
for implementing EVM in government programs and 
projects. This is addressed through extensive litera-
ture reviews, data analysis, detailed interviews, and 
discussions with EVM experts and practitioners at 
the National Aeronautics and Space Administration 
(NASA), which has used EVM successfully.

The emphasis on performance improvement in gov-
ernment continues to increase steadily, supported by 
mandates imposed by government laws and public 
pressure. Management of government projects, pro-
grams, and portfolios—and the related expenditures 
of public funds—are major, visible areas of concern 
(Lipke & Henderson, 2006). Despite a growing 
understanding of the determinants of success, 
increasing maturity, and a stream of successful pro-
grams and projects, project failures continue at an 
alarming rate (Anbari, 2003; Anbari & Kwak, 2004).

Why Is Project Management Needed 
in Government?
There are visible examples of failure in major public 
programs and projects. Analytical Perspectives, 
Budget of the United States Government, Fiscal Year 

2008 (OMB, 2008) points out that, of the 840 major 
information technology (IT) investments (about $65 
billion) in the U.S. federal IT portfolio in fiscal year 
(FY) 2008, there were 346 major IT investments 
(about $27 billion) that were not well planned and 
managed, reflecting investments on the Management 
Watch List as well as those rated “Unacceptable.” It 

Introduction

Key Legislation and Regulations 
Related to EVM

Title V of the Federal Acquisition Streamlining Act 
(FASA; U.S. Congress, 1994) requires that agency 
heads must define and approve the cost, perfor-
mance, and schedule goals for major acquisitions 
and achieve, on average, 90 percent of the cost, 
performance, and schedule goals established.

The Clinger-Cohen Act (U.S. Congress, 1996) 
requires the Director of the Office of Management 
and Budget (OMB) to develop, as part of the budget 
process, a process—for analyzing, tracking, and 
evaluating the risks and results of all major capital 
investments for information systems—that encom-
passes the entire life of each system.

The OMB Circular A-11, Part 7 – Planning, 
Budgeting, Acquisition and Management of Capital 
Assets (OMB, 2008) and the Capital Programming 
Guide (OMB, 2006) were written to meet the 
requirements of FASA and the Clinger-Cohen Act. 
These documents set the policy, budget justifica-
tions, and reporting requirements that apply to 
all agencies of the executive branch of govern-
ment that are subject to executive branch review. 
They addresses capital acquisition, require the use 
of EVM consistent with the American National 
Standards Institute ANSI/EIA 748 (ANSI, 2007) for 
both government and contractor work, and are the 
genesis for the EVM system (EVMS) requirements 
for the Federal Acquisition Regulation.
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further states: “346 of 840 projects valued at $9.9 
billion are on the ‘Management Watch List.’ These 
projects still need to address performance measures, 
implementation of Earned Value Management 
(EVM), security or other issues before obligating 
funding in FY 2008” (p. 153).

Unfortunately, these project failures are becoming 
generally expected and even accepted. Project and 
program failures deprive the sponsoring organiza-
tion and the public from the anticipated benefits of 
the projects selected for deploying organizational 
strategy, and divert resources and funds from what 
might have been more promising endeavors. This 
ultimately weakens the society’s competitive posi-
tion, well-being, and security (Anbari, 2005).

EVM is a management methodology for integrating 
scope, schedule, and resources, and for objectively 
measuring project performance and progress 
(Anbari, 2003; Project Management Institute, 2008). 
Historically started as Cost/Schedule Control System 
Criteria (C/SCSC) by the U.S. Department of Defense 
in the 1960s, it is now mandated for many U.S. gov-
ernment programs and projects (Christensen, 1994; 
Abba, 1997, 2001; Kim et al., 2003). 

The interest in and demand for applying and imple-
menting EVM has increased in recent years in agen-
cies where organizations and auditors are required 
to report on the adequacy of the organization’s 
internal control over financial reporting (Fleming & 
Koppelman, 2003, 2004). EVM best practices being 
learned from the successful implementation of 
EVM in organizations such as NASA, as well as an 
increased understanding of the root causes of project 
oversight failure, have provided important insights 
into successfully managing for performance and 
results of government programs and projects.

The legislation, governing regulations, policies, stan-
dards, and guidance documents driving the use of 
project management and the implementation of 
EVMS in the U.S. government are presented in 
Appendix II.

Research Approach
This report explores current EVM practices at 
NASA in order to identify emerging performance 

measurement trends, seek improvements, and 
suggest recommendations for applying EVM prac-
tice to other government programs and projects 
(Henderson, 2003, 2004, 2005). The report 
includes a general description of EVM, explores 
current EVM practices at NASA, and summarizes 
results from interviews of leading EVM researchers 
and practitioners to examine the challenges and 
opportunities of implementing EVM. Findings of 
this research will contribute to the management for 
performance of future projects and encourage the 
project management community to review, rethink, 
and advance the application of EVM.

This report focuses on identifying key success fac-
tors in the performance measurement of government 
programs and projects. This is addressed through 
detailed interviews and discussions with leaders and 
experts in government programs and projects, and 
through a review of appropriate data provided by 
NASA. The research addresses the application of 
these success factors in current and future govern-
ment programs and projects.

The research team conducted extensive literature 
reviews to collect, categorize, and compare EVM 
research to date, and had access to NASA’s EVM 
practices, project performance data, and personnel. 
The study team conducted interviews with EVM 
researchers and practitioners to discuss and identify 
the challenges and opportunities of EVM implemen-
tation in the government sector.

Data Analysis

The analyses of literature provided theoretical, 
conceptual, and practical background of the EVM 
method, practices, and principles—and helped to 
identify future research needs. The analyses of EVM 
practices at NASA provided an overview of current 
EVM applications within NASA and in the U.S. gov-
ernment, in general. 

The analyses of interviews with EVM experts identi-
fied trends, challenges, opportunities, and future 
directions of EVM and its impact on project per-
formance management. The research team incor-
porated all of the reviews, interviews, surveys, and 
analyses to provide recommendations, highlight 
opportunities, and suggest strategies for advancing 
EVM use in government programs and projects.
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Research Questions
This report explores the following questions related 
to EVM applications in government projects:

•	 What are EVM principles? 

•	 How is EVM applied and implemented at 
NASA?

•	 What are the challenges and lessons learned 
from adopting and implementing EVM at NASA?

•	 What are the key success factors for successful 
EVM implementation?

•	 What improvements to current EVM standards 
might make them more applicable to govern-
ment programs and projects?
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Historical Background
Earned Value Management (EVM) is a critical project 
management methodology for measuring financial 
and project performance. A basic form of EVM can 
be traced back to industrial engineers on the factory 
floor in the late 1800s (Fleming & Koppelman, 2003, 
2005; Kim et al., 2003). In 1967, EVM was intro-
duced by the U.S. federal government as an integral 
part of the Cost/Schedule Control System Criteria 
(C/SCSC) to understand the financial aspects of pro-
grams and to be used in large acquisition programs 
in an attempt to establish a consistent methodology 
based on best practices. The method, variations, or 
parts of it have been used under several names such 
as Earned Value Project Management, Earned Value 
Method, Earned Value Analysis, and Cost/Schedule 
Summary Report. 

To encourage wider use of EVM, the federal govern-
ment decided to discard C/SCSC by the end of 1996 
and turned toward a more flexible EVM System 
(EVMS). The American National Standards Institute 
(ANSI)/Electronic Industries Alliance (EIA) published 
guidelines for EVMS initially in 1998. The Project 
Management Institute’s (PMI®) A Guide to the Project 
Management Body of Knowledge (PMBOK® Guide) 
provided the basic terminology and formulas of 
EVM. The terminology was simplified and more 
details on EVM were provided starting in 2000 and 
in subsequent editions of the PMBOK® Guide (PMI, 
2008) and in a separate Practice Standard (PMI, 
2005b). Use of EVM in private industry, publications 
focused on EVM, and support by popular project 
management software packages have increased 
interest in EVM in recent years (Humphreys, 2002; 
Anbari, 2003; Fleming & Koppelman, 2005; PMI, 
2005b; Antvik & Philipson, 2009).

EVMS guidance developed by ANSI/EIA identifies 32 
criteria that reliable EVM systems should have. These 
criteria are organized into the following five categories:

•	 Organization: Activities that define the scope of 
the effort and assign responsibilities for the work

•	 Planning and Budgeting: Activities for planning, 
scheduling, budgeting, and authorizing the work

•	 Accounting: Activities to accumulate the costs of 
work and material needed to complete the work

•	 Analysis: Activities to compare budgeted, per-
formed, and actual costs; analyze variances; 
and develop estimates of final costs

•	 Revisions and Data Maintenance: Activities to 
incorporate internal and external changes to the 
scheduled, budgeted, and authorized work

These five categories address specific areas in which 
to effectively manage large, complex projects with 
a commonsense approach. The criteria have been 
streamlined and simplified over the years so much 
that some leading practitioners suggest the use of 
“EVM Lite” (Fleming & Koppelman, 2007; Oracle 
Corporation, 2009; Pakiz, 2006).

An EVM progress timeline is shown in Appendix I.

EVM Definitions
The PMBOK® Guide defines EVM as “a management 
methodology for integrating scope, schedule, and 
resources, and for objectively measuring project  
performance and progress” (PMI, 2008). 

The EVM method uses the following project param-
eters to evaluate project performance, as shown in 
Figure 1 (Anbari, 2003).

What Is Earned Value 
Management?
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Planned Value (PV): This is the time-phased budget 
baseline. It is the approved budget for accomplish-
ing the activity, work package, or project related to 
the schedule. It can be viewed as the value to be 
earned as a function of accomplishments up to a 
given point in time. A graph of cumulative PV is 
often referred to as the S-curve (because, with a lit-
tle imagination, it looks like an S). This was previ-
ously called the Budgeted Cost of Work Scheduled.

Budget at Completion (BAC): This is the total bud-
get baseline for the activity, work package, or proj-
ect. It is the highest value of PV, and the last point 
on the cumulative PV curve. 

Actual Cost (AC): This is the actual cost spent to 
accomplish an activity, work package, or project 
and to earn the related value up to a given point in 
time. This was previously called the Actual Cost of 
Work Performed. 

Earned Value (EV): This is the earned value for the 
work completed to a point in time. It represents the 
amount budgeted for performing the work which 
was accomplished by a given point in time. This was 
previously called the Budgeted Cost of Work 
Performed.

Performance Measures
Cost Variance (CV): This is the algebraic difference 
between the value of the work accomplished in 
terms of the baseline (EV) and the amount spent to 
accomplish the work (AC). Expressed by the for-
mula: CV = EV – AC

Schedule Variance (SV): This is the algebraic differ-
ence between the value of the work accomplished 
in terms of the baseline (EV) and the amount of 
work that was planned (PV). Expressed by the for-
mula: SV = EV – PV

Cost Performance Index (CPI): This is the ratio of 
the value of the work accomplished in terms of the 
baseline (EV) and the amount spent to accomplish 
the work (AC). Expressed by the formula:  
CPI = EV ÷ AC

Schedule Performance Index (SPI): This is the ratio 
of the value of the work accomplished in terms of 
the baseline (EV) and the amount of work that was 
planned (PV). Expressed by the formula: 
SPI = EV ÷ PV

The performance measures shown above provide 
indicators as to the status of the project (e.g., behind 
schedule, below budget, etc.). A performance mea-
sure with a positive variance (>0) is deemed as 

Figure 1: Components of Earned Value Management

Source: Adapted from Anbari, 2003.

Cost

Time

Planned 
Value (PV)

Budget At 
Completion 

(BAC)

Actual 
Cost (AC)

Earned 
Value (EV)

Status Date

SV
CV
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favorable, while a performance measure with a neg-
ative variance (<0) is deemed as unfavorable. 
Similarly, a performance measure with a perfor-
mance index greater than one (>1) indicates a favor-
able condition, while a performance measure with a 
performance index less than one (<1) indicates an 
unfavorable condition. 

Cost Forecasting
Estimate to Complete (ETC): This is the expected 
cost needed to complete all the remaining work for 
an activity, work package, or project.

Estimate at Completion (EAC): This is the expected 
total cost of an activity, work package, or project 
when the defined scope is completed. EAC is equal 
to the actual cost (AC) plus the ETC for all remaining 
work. Expressed by the formula: EAC = AC + ETC. 
If we assume that the cost efficiency experienced to 
date will continue throughout the remainder of 
the activity, work package, or project, then EAC 
expressed by a formula is:  
EAC = AC + (BAC – EV) ÷ CPI = BAC ÷ CPI

Variance at Completion (VAC): The VAC provides an 
indication of the estimated cost underrun or overrun 

at the completion of the project. Expressed by the for-
mula: VAC = BAC – EAC. A positive variance (>0) is 
deemed as favorable, while a negative variance (<0) 
is deemed as unfavorable.

Extension of EVM to the Earned 
Schedule Concept
In its original form, EVM was not used to estimate 
the time needed to complete an activity, work pack-
age, or project, or to forecast their completion dates. 
However, extensions to EVM have been developed 
to use EVM data for that purpose (Anbari, 2003; 
Lipke et al., 2009; Lipke, 2009). The main compo-
nents of the Earned Schedule are shown in Figure 2 
and described below.

Earned Schedule (ES): The duration from the begin-
ning of the project to the date on which the PV 
should have been equal to the current value of EV. 
In Figure 2, it is the date at which the horizontal 
line through the current value of EV intersects the 
PV curve. 

Actual Time (AT): The duration from the beginning 
of the project to the status date. AT has also been 
called the Actual Duration.

Figure 2: Components of the Earned Schedule 

Source: Adapted from Anbari, 2003; Lipke et al., 2009; Lipke, 2009; Turner et al., 2010.

Cost

Time

Planned 
Value (PV)

Budget At 
Completion 
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Earned 
Value (EV)

Status Date

TVES

AT
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Time Variance (TV): A measure of schedule perfor-
mance measured in terms of time. Expressed by the 
formula: TV = ES – AT

TV can be approximated by dividing SV by the PV 
rate. The result is the approximate TV in time units.

If TV is positive, then the activity, work package, or 
project is ahead of schedule. If TV is negative, then 
the activity, work package, or project is behind 
schedule. TV has also been called the Schedule 
Variance (time), or SV(t). A comprehensive examples 
is shown on page 16.

The above components have been used to calculate 
a time performance index and to estimate the time 
at completion (Anbari, 2003; Lipke et al., 2009; 
Lipke, 2009).

Summary
EVM is a powerful methodology that gives the exec-
utive, program manager, project manager, and other 
stakeholders the ability to visualize a project’s status 
at various points during the project life cycle and 
consequently manage projects, programs, and port-
folios more effectively.
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Source: Adapted from Anbari, 2003.

A Comprehensive Example
(Adapted from Anbari, 2003)

Consider a project that has a baseline BAC of $100,000 and a baseline schedule of 40 weeks. The 
baseline indicates that, by the end of week 20, the project is planned to be 50 percent complete. At 
the end of week 20, it is reported that 40 percent of the project work has been completed at a cost of 
$60,000. The main components of this example are shown in the figure below.

From the example, we can conclude that this project is in serious trouble in terms of both cost and 
schedule performance. Corrective actions should have already been taken. It is critical to conduct an 
immediate review of this project, evaluate the underlying causes of the problems facing it, and make 
appropriate decisions promptly.

Cost

Time

Planned 
Value (PV)

Budget At 
Completion (BAC) 

= $100,000

Actual 
Cost (AC)

Earned 
Value (EV)

Status Date

SV = -10,000
CV = -20,000

TV = -4ES = 16

AT = 20

60,000
50,000
40,000

Using the EVM method:
		  BAC = $100,000
		  AT = 20 weeks
		  AC = $60,000

		  PV = 50% x $100,000 = $50,000
		  EV = 40% x $100,000 = $40,000

Therefore:
		  % Complete = EV ÷ BAC = $40,000 ÷ $100,000 = 40%
		  % Spent = AC ÷ BAC = $60,000 ÷ $100,000 = 60%

Cost and Schedule Variances:
		  CV = EV – AC = $40,000 – $60,000 = -$20,000
		  SV = EV – PV = $40,000 – $50,000 = -$10,000

Time Variance:
		  PV Rate = $100,000 ÷ 40 weeks = $2,500 per week
		  TV = SV ÷ PV Rate = -$10,000 ÷ $2,500 per week = -4 weeks

Performance Indices:
		  CPI = EV ÷ AC = $40,000 ÷ $60,000 = 0.67
		  SPI = EV ÷ PV = $40,000 ÷ $50,000 = 0.80

Estimate at Completion and Variance at Completion:
		  EAC = BAC ÷ CPI = $100,000 ÷ 0.67 = $150,000
		  VAC = BAC – EAC = $100,000 – $150,000 = -$50,000
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Historically, space programs are financed by govern-
ment funds. However, that is changing somewhat 
with the inception of more commercial space proj-
ects. NASA’s annual budget is over $18 billion for 
fiscal year 2010. For the cases examined regarding 
NASA’s use of EVM, these government programs 
spend taxpayer dollars. It is for this reason that such 
programs use EVM to more effectively track project 
expenditures and schedule performance.

In February 1997, the agency issued NASA Policy 
Directive (NPD) 9501.3—Earned Value Performance 
Measurement to establish the basis for applying 
EVM to NASA contracts (NASA, 2002). Before 
issuance of the directive, NASA centers used their 
individual policies on performance measurement 
systems. The 1997 directive required NASA project 
managers to ensure implementation of EVM in 
contracts. Regularly, NASA’s Office of the Inspector 
General and the Government Accountability Office 
conduct audits of current projects and provide rec-
ommendations for EVM-related integration and 
improvements. Some of these reports illustrate the 
benefits and shortcomings of projects in which EVM 
has been applied at NASA.

To better understand NASA’s project management 
practices, it is worthwhile to have an overview of 
NASA’s projects and organizational structure, as 
discussed in Appendix III.

Program Management at NASA
In 2008, NASA issued NPD 7120.7—NASA 
Information Technology and Institutional 
Infrastructure Program and Project Requirements 
(NASA, 2008b), which provided for the actual defi-
nition of a project and the responsibilities of the 

project manager, and further delineated the follow-
ing four common requirements for the management 
of projects:

•	 Project Formulation: The assessment of feasibility; 
technology and concepts; risk assessment; team-
building; development of operations concepts; 
alternatives evaluation and trade studies; acqui-
sition strategies; establishment of high-level 
requirements and success criteria; the prepara-
tion of plans, budgets, and schedules essential 
to the success of a program or project; and the 
identification of how the program or project 
supports the agency’s strategic needs, goals, 
objectives, and/or NASA education outcomes.

•	 Approval: The acknowledgement by the respon-
sible official (the “decision authority”) that the 
program/project has met expectations and for-
mulation requirements and is ready to proceed 
to implementation.

•	 Implementation: The execution of approved 
plans for the development, construction, testing, 
and operation of products and services, and the 
use of control systems to ensure performance to 
approved plans and alignment with the NASA 
Strategic Plan.

•	 Evaluation: The continual, independent (i.e., 
outside the advocacy chain of the program or 
project) evaluation of the performance of a pro-
gram or project and incorporation of the evalua-
tion findings to ensure adequacy of planning 
and execution according to approved plans 
(NASA, 2008b).

The up-front work (project formulation) required 
before project approval at NASA is extensive. 
Project plans are required to include objectives, 

Implementation of EVM at NASA
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mission description, customer and stakeholder  
definition/advocacy, project authority, management, 
governance structure, project requirements, techni-
cal summary, implementation approach including the 
work breakdown structure (WBS), program/project 
dependencies, and logistics. Furthermore, the project 
baseline must include master schedules, resources 
(including funding, institutional, and facility require-
ments), acquisition management, and performance 
measurement indicators.

Project managers who are identified in a Program 
Plan must meet all requirements outlined irrespec-
tive of the size of the project and the program of 
which it is an element (NASA, 2008b). NASA inter-
viewees reiterated the expectation that project man-
agers remain within this framework, but that 
mission-specific determinations must be made based 
on their understanding of the context of the project. 
Project managers ultimately need to understand 
how to be successful within the context of the mis-
sion. NASA leadership also stated that project infor-
mation technology (IT) investments are evaluated in 
terms of their return on investment (ROI) and are 
planned, budgeted, and managed outside the scope 
of the immediate project.

Program management and project management are 
inextricably linked at NASA, and the relationship 
between the two levels of management is critical to 
achieving mission success. Project management is 
different, however, from program management when 
it comes to timing and composition. The project 
manager works in concert with the program man-
ager, but focuses on the day-to-day execution of the 
project by industry contractors, universities, NASA 
personnel, and other agencies, both foreign and 
domestic. There is also considerable breadth needed 
to address the safety, cost, schedule, technical per-
formance, team building, human resources, and 
institutional issues associated with managing a proj-
ect. The project manager should be knowledgeable 
in all of these areas and utilize experts from line or 
functional organizations to assist in project formula-
tion and implementation (NASA, 2008b).

NASA officials agreed that the level of technical 
knowledge should be correlated with the manage-
ment level of the project manager. They elaborated 
that managers close to the project should have great 
technical knowledge, but that this capability alone 

could not ensure project success, which has more to 
do with the leadership ability of the managers and 
executives further away from the nuts and bolts of 
the project.

When Does NASA Apply EVM?
NASA currently has a significant infrastructure of 
processes and requirements in place that enables 
robust program and project management. As noted 
earlier, NPD 7120.5—NASA Space Flight Program 
and Project Management Requirements (NASA, 
2008c) and NPD 7120.7—NASA Information 
Technology and Institutional Infrastructure Program 
and Project Requirements (NASA, 2008b) dictate the 
use of EVMS on NASA projects:

•	 For contracts and subcontracts valued from $20M 
to $50M, the contractor will have an EVMS com-
pliant with the ANSI/EIA-748 Standard.

•	 For contracts or subcontracts above $50M, the 
contractor will have an EVMS formally validated 
and accepted by the federal government.

•	 EVMS is applied at the discretion of the project 
manager for nondevelopmental programs, 
steady state operations, support services, janito-
rial/ground maintenance services, as well as for 
basic and applied research projects.

•	 The Defense Contract Management Agency 
(DCMA) office shall be used by contractors to 
determine the adequacy of their EVMS plans 
(DCMA, 2009).

Solicitation provisions and contract clauses within 
the NASA Federal Acquisition Regulation (FAR) 
Supplement must be used to provide on contracts as 
well the government notice of intent to implement 
EVM. It is interesting to note that a project manager 
must apply to the NASA Chief Engineer for a waiver 
to be granted permission to not use EVMS on a 
NASA project (NASA, 2009/2010).

Training in EVM at NASA
NASA provides for all of its staff members an effec-
tive training curriculum that supports project man-
agement processes and promotes consistent practices 
across the agency. This includes an agency-wide 
training curriculum, providing courses and schedules 
for training, and project management courses on 
leadership, scheduling, EVM, and data analysis. 
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NASA developed an EVM Implementation Handbook 
(2009/2010) that provides implementation proce-
dures, processes, and detailed instructions for apply-
ing EVM to NASA programs and projects. It includes 
clear definitions of requirements and responsibilities 
for the implementation process. It serves as a guide-
line for EVM implementation and addresses pre- and 
post-contract award procedures. 

Steps in EVM Implementation at 
NASA
NASA uses a five-step approach to implement EVM, 
as outlined below.

Step 1. NASA’s Integrated Baseline Review
This aspect specifies standardized guidance for the 
NASA Integrated Baseline Review (IBR) process by 
providing project managers, project staff, and EVM 
experts with a standard guide for conducting the 
IBR as a technical review, ensuring that the project 
manager has ownership of the process, and defines 
IBR responsibilities (Kerby & Counts, 2008). 
Requirements for the IBR can be found at http://
evm.nasa.gov/.

Step 2. Schedule Health Assessment
This process allows the project manager to conduct 
a project schedule review, internally referred to as a 
schedule health assessment, that evaluates the 
soundness and validity of project schedules. The 
schedule health assessment is a quantitative, evalua-
tive methodology that helps determine the credibil-
ity and practicality of the schedule for project 
management purposes. It improves the EVM process 
by evaluating life cycle plans and estimates that lay 
out the schedule baseline, provides a methodology 
that supports schedule health assessments for IBRs, 
and monitors project health during the execution of 
the project (Kerby & Counts, 2008).

Step 3. Integrated Information System 
This information system is used to apply project 
review concepts through the use of an in-house 
EVMS. By utilizing an enhanced EVM server and 
database configuration, NASA provides its project 
managers with a practical in-house EVMS that 
enhances the planning, execution, and performance 
management of NASA programs and projects. The 
system also provides smaller in-house projects with 

basic performance management tools, a user-
friendly interface, scheduling capability and inter-
face, analysis and reporting functionalities, and 
standardized software integration (Kerby & Counts, 
2008). The NASA Data Requirements Document 
incorporates the use of the Cost Performance Report 
and formalizes the reporting structure. A NASA EVM 
focal point is assigned where surveillance is dele-
gated (NASA, 2009/2010).

Step 4. Automated Data Analysis
This capability allows for continuous review of data 
through the use of an automated data analysis sys-
tem. Through the automated analytical capability 
that performs EVM calculations by utilizing the 
above-mentioned integrated information system, 
timely and routine analyses of EVM data are facili-
tated that enable real-time project-related decision 
making. Thus, the automated data analysis capabil-
ity allows for the quick identification of cost and 
schedule drivers, provides independent estimates at 
completion, generates data for the centralized data-
base that supports and facilitates agency-wide 
implementation of proprietary software and other 
initiatives, and provides a capability for standard-
ized report generation (Kerby & Counts, 2008).

The NASA EVM Handbook also mentions that proj-
ect managers can delegate EVM monitoring to the 
DCMA, but must provide resources and assistance 
in the joint monitoring agreement. It is further stipu-
lated that continuous EVM monitoring is maintained 
closely at all times. The integration and correlation 
of EVM data with the project’s risk management 
plan is emphasized as well in order to facilitate the 
tracking and management of the risk mitigation pro-
cess. EVM data is to be included in all management 
and Project Management Council reviews (NASA, 
2009/2010).

Step 5. Organizational Investiture
Overall, the directives that NASA uses are adopted 
with flexibility depending on the size and complex-
ity of specific projects. The degree of alignment to 
NASA project management practices is generally 
left up to the project manager. The expectation is 
that project managers will remain within the estab-
lished NASA framework, but that determinations 
must be made in order to understand the context of 
the mission and how to best be successful within 
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that context (Hoffman, 2008). But in terms of results 
or the approach of the organization, it is vital to 
NASA that viable results are achieved within bud-
getary constraints and that public perceptions are 
maintained, showing that NASA’s overall approach 
to managing projects falls within the confines of the 
law and demonstrative successes are achieved, 
ready to display to the public. An entire department 
has been created for the use of EVM at NASA, 
which clearly delineates the level of investiture in 
this best practice. 

Definition of Success at NASA
NASA highlights the uniqueness of its programs and 
projects, and that it typically conducts high-risk mis-
sions using new technologies or systems in one-of-
a-kind or first-of-a-kind applications. NASA defines 
its major development projects as those with a life 
cycle cost exceeding $250 million. NASA defines 
success as follows:

•	 NASA will maintain a cost performance level for 
its portfolio of major development projects that 
is within 110 percent of the budget-weighted 
aggregate cost baseline.

•	 NASA will meet the baseline schedule goals for 
its portfolio of major development projects, with 
aggregate schedule slippage falling within 110 
percent of baseline.

•	 NASA will sustain mission success by staying on 
course to meet Level 1 requirements for 90 per-
cent of its portfolio of major development proj-
ects (NASA, 2008a).

Summary
NASA consistently demonstrates the effective appli-
cation of EVM to its comprehensive program and 
project portfolio. Its mandated use through detailed, 
specifically delineated organizational protocols; the 
commitment of resources to assist in the implemen-
tation and use of EVM; the standardized data analy-
sis capabilities; and formalized reporting 
approaches—as well as providing the training 
needed to ensure meaningful use of EVM across the 
agency—all clearly show how NASA is committed 
to incorporating EVM in its management processes. 
NASA continues to improve the usage of EVM in 
project management planning, execution, control, 
and closeout processes.
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Three NASA projects in which EVM was imple-
mented successfully in planning, management, and 
control were identified. They are the Habitat 
Holding Rack (HHR), the Jet Propulsion Laboratory 
(JPL), and the Constellation program. These projects 
are discussed below.

Habitat Holding Rack Project of the 
International Space Station
One example of successful EVM implementation at 
NASA is its application to the biological studies 
involving various habitat construction efforts of the 
HHR project of the International Space Station (ISS). 
A subteam of the ISS project (biological studies) 
undertook the construction of the HHR in 2004. 
During the “mini-IBR” to establish the performance 
measurement baseline, it was determined that the 
contractors, while having identified critical paths for 
specific aspects of the project, did not have a high-
level schedule to tie all aspects of the HHR deliver-
ables together. As a result, the high-level schedule 
was developed, the true project critical path was 
identified, and needed changes were made to pro-
vide a realistic end date forecast for the project.

The value of EVM was realized when integrating the 
existing schedules was done. Although contractor per-
sonnel had established critical paths for every piece 
of the project schedule, an overall, high-level sched-
ule did not exist to integrate them. Creating a single, 
uniform project schedule and linking all the major 
pieces of the project together empowered the staff 
with the ability to predict a date for completion of the 
work, as well as to develop a true critical path for the 
project. Integration of the schedule also allowed for 
schedule changes and updates to be made. 

These changes helped to identify clear critical paths 
for the project, and also helped the team to pinpoint 
an end date which was tied to the impact of those 
changes (Kerby, 2009). Even when NASA contrac-
tors use EVM, they often apply it inconsistently and 
even interpret or deliver the status incorrectly. With 
good EVM tools, solid up-front planning, and effec-
tive implementation of these tools, project managers 
can be better informed to make effective manage-
ment decisions during the entire life of the project 
(Kerby, 2009).

Through the use of EVM, contractors and NASA 
were able to ascertain how the project had pro-
gressed to that point, the direction it was taking, and 
what the true cost and schedule drivers were to get 
the project to where it needed to be. It was through 
this application of EVM that the HHR project was 
brought back in line. 

In summary, four steps were implemented to intro-
duce EVM to HHR (Kerby & Counts, 2008):

•	 Step 1. Determining the status of the project

•	 Step 2: Working with the schedule

•	 Step 3. Applying the review concepts

•	 Step 4. Continuous review of data

EVM at the Jet Propulsion Laboratory
JPL is a not-for-profit, federally funded research 
and development center located at the California 
Institute of Technology in Pasadena, California. JPL 
is the NASA center for the unmanned exploration 
of the universe and conducts work for NASA; the 
Departments of Defense (DOD), Transportation, 
Energy (DOE); and other federal agencies. JPL has 

Case Studies on EVM 
Implementation at NASA
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adopted the Cost Management/Earned Value 
Management (CM/EVM) system to use EVM not only 
to keep track of financial reporting requirements, but 
also to use it as a management methodology that 
helps to integrate project management principles. 
Specifically, project teams develop, manage, and 
analyze budgets, costs, and variances, as well as fore-
cast and measure performance and facilitate project 
reporting by using CM/EVM.

Numerous factors have affected the environment in 
which the CM/EVM system was conceived, devel-
oped, and deployed (Jansma et al., 2000). They are:

•	 JPL’s shift to process-based management, 

•	 Major reengineering activities at JPL in 1995 
and ISO 9000 certification in 1999, 

•	 Requirements to implement NASA program and 
project management process published in 1998, 

•	 NASA’s prime contract for JPL in FY 1999, and 

•	 A previous failed attempt to implement EVM 
systems at JPL.

In the early 1990s, JPL failed to implement a full cri-
terion-based EVMS. The primary reasons were that 
the organizational culture at JPL was not ready to 
adopt and implement project management princi-
ples, and that there was a lack of technical capabil-
ity and compatibility to integrate with the existing 
system. Interestingly, mini-implementations of EVM 
were done independently with JPL flight projects, 
which led to success. However, there was a series of 
shortcomings, including:

•	 A lack of full EVM system implementation, 

•	 A lack of integration with the JPL’s institutional 
business system, and 

•	 A mediocre tool set that was not capable of 
supporting complex funding and cost account-
ing models (Jansma et al., 2000). 

In short, there was no well-defined project manage-
ment process in place to adopt and implement such 
principles, tools, and practices at JPL.

In the late 1990s, JPL developed a three-phase strat-
egy for achieving the goal to implement an EVMS 
(Jansma et al., 2000). The first phase was to build a 
system that integrated EVM methods with the existing 
business system. The second phase was to involve 

users and receive feedback by using a prototyping 
development approach to ensure acceptance among 
team members. The final phase was to adopt a proj-
ect resource management process before system 
implementation, test different scenarios, and provide 
relevant training. The three-phase approach helped 
JPL to have a smooth transition to the new process 
and tools, and to implement EVM successfully.

The Constellation Program
One of the Constellation program’s goals is to inte-
grate, view, and analyze project data to keep track 
of the project’s whereabouts. Implementing EVM 
was necessary to manage and monitor various 
Constellation projects successfully. 

The following steps were used to effectively apply 
and implement EVM principles:

•	 Conduct solid communication with all  
stakeholders,

•	 Develop process documentation and maintain 
an implementation schedule,

•	 Define requirements and expectations for  
projects using existing tools and guidelines,

•	 Understand the organizational culture and 
remain flexible when implementing the  
EVM system,

•	 Demonstrate the benefits to key stakeholders, and 

•	 Keep strict deadlines to deliver the product, 
service, and data.

Challenges still remain in a few areas, such as the 
seamless integration between financial systems and 
EVM techniques, because the data are not fully 
compatible. Also, education and training in basic 
EVM principles for the project management team 
and other stakeholders are necessary to gain organi-
zational support. The goal is to build a process that 
will help project managers and team members have 
access to the best EVM data possible to analyze 
project performance, manage risks, and make 
appropriate decisions.

Summary
Three cases of implementation of EVM principles and 
tools at NASA have been discussed, and some of the 
major steps and challenges have been highlighted. 
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It is critical that EVM be introduced at the beginning 
of the project to get the most benefit out of it. Using 
EVM provides enough groundwork and discipline to 
maintain schedule and cost baselines—and allows 
project managers to take the appropriate actions 
when project performance starts to slip, because 
EVM helps keep track of the trends of scope, cost, 
and schedule. EVM gives project managers the tools 
and techniques to manage risks proactively and to 
make better management decisions.
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Findings Related to the Value of 
Project Management and EVM  
at NASA 
Major findings related to the value of project man-
agement and EVM at NASA are presented below.

Finding One: With a project success rate of 97 
percent (NASA, 1997), NASA personnel we inter-
viewed indicated that no justification is needed 
for doing project management, but justification is 
needed if it is NOT done. 
NASA’s leadership indicated that, in fact, NASA is 
often criticized for not taking enough risks and, as a 
result, missing possible opportunities. The role of proj-
ect management within NASA is clearly defined as 
the means by which missions are initiated, planned, 
executed, monitored, controlled, and closed.

Finding Two: It can be inferred that the assessment 
of the level of stakeholder satisfaction with project 
management at NASA is directly related to the tone 
of media coverage and public perception of NASA 
missions. 
These missions are highly publicized due to the size 
of taxpayer contributions to the budget, and the suc-
cess or failure of a mission is reported to the public 
as part of the 24/7 news cycle. This enables instanta-
neous analyses of NASA missions, however com-
plex, and assessments, however accurate or 
inaccurate, that are globally publicized and have 
the ability to sway public opinion. 

As an example of this type of media impact, one of 
NASA’s leaders mentioned that one of the most chal-
lenging aspects of managing the Phoenix project 
was insulating the team from the criticisms leveled 

at the project, driven by its high visibility. Even 
though the relative size of the Phoenix budget ($400 
million over 5 years) was small when compared to 
the overall NASA budget, the amount of attention 
the mission received was enormous. This high visi-
bility and media coverage actually drove percep-
tions about the level of satisfaction with project 
management execution, and managing these per-
ceptions internally took significant effort.

Finding Three: NASA’s leadership stressed that the 
degree of alignment with NASA project manage-
ment practices is generally left up to the project 
manager. 
The expectation is that project managers will remain 
within this framework, but that the project manager 
needs to understand the context of the mission and 
determine how to be successful within that context.

Finding Four: When discussing the ability of a 
project management group to be successful, one 
of NASA’s leaders suggested that some senior gov-
ernment executives tend to speak about project 
management in terms of overall mission and obliga-
tions, and do not discuss project management on a 
program or portfolio level. 
This can be perceived as potential for improvement, 
because the involvement of senior executives is a 
crucial success factor in the management of projects 
that has been demonstrated repeatedly in various 
studies of successful and failed projects (Anbari & 
Kwak, 2004).

Finding Five: Project results are well documented at 
NASA (Gould, 2006). 
Among a myriad of accomplishments, NASA has 
sent 14 people to the moon, landing 12, and safely 

Assessing the EVM Experience  
at NASA
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returning all of them to earth; launched and subse-
quently repaired the Hubble Space telescope; con-
tinues to fly the space shuttle regularly and will do 
that until 2010; is in the process of building the ISS; 
has successfully landed an operational rover on 
Mars; and is currently developing the technology 
needed to return to the moon. All of these missions 
can attribute a large part of their success to the use 
of project management techniques, including EVM. 
The scientific innovations and breakthroughs that 
are part of space as an unknown frontier can, if  
not managed correctly, be the source of barriers to 
success that even the best project management tech-
niques cannot overcome.

Finding Six: NASA demonstrated that it had satis-
factorily addressed issues related to its leadership 
commitment; the quality of its corrective action plan; 
and its capacity to implement the plan, including 
program/project office involvement, validation of 
its accomplishments, and demonstrated progress in 
the timely accomplishment of its milestones (NASA, 
2007/2008). 
After the Columbia shuttle disaster, NASA conducted 
comprehensive studies of its managerial and techni-
cal procedures and implemented improvements 
throughout its processes to get its fleet flying again.

Finding Seven: NASA has an extensive, thorough 
“lessons learned” process. 
Each NASA center has its own database where it 
stores information regarding successes and failures 
of its missions. This database is used for training and 
development for better risk management and decision 
making. In addition, NASA values human interfaces 
and shares reflective knowledge and information by 
holding various conferences and forums at which 
practitioners can communicate and learn from one 
another.

Finding Eight: Project management principles at 
NASA are defined as working as a team, measuring 
performance through the use of quantitative data, 
collaborating extensively with global stakeholders 
and contractors, implementing efficient change 
management practices, and allocating priorities to 
programs and projects using portfolio management 
concepts.
It is important to note that NASA considers its con-
cept of accountability very seriously, while at the 

same time maintaining enough flexibility to adapt 
project management requirements to specific, 
unique situations.

Recommendations for Improving 
EVM at NASA
The following recommendations highlight potential 
opportunities for improvement in the implementa-
tion of EVM at NASA.

Recommendation One: NASA should apply EVM 
use to projects of $20 million or less.
NASA stipulates the use of EVM for projects over 
$20M, and requires the approval of the Chief 
Engineer to deviate from this mandate. By develop-
ing methods to use EVM for smaller-cost projects 
that may not be considered as high-visibility projects, 
NASA would have standardized processes and 
procedures for all of its projects.

Critical Success Factors in the 
Implementation of EVM at NASA

The following highlights areas of strength in the 
implementation of EVM at NASA—as a public orga-
nization that has been utilizing EVM effectively to 
monitor and control its projects:

•	 NASA invested in the use of EVM, as demon-
strated by its comprehensive policies and proce-
dures.

•	 The NASA EVM website (http://evm.nasa.gov) 
provides a detailed clearinghouse for training, 
policies, and procedures. 

•	 A dedicated team to monitor EVM deployment 
and use is funded.

•	 A single IT system for tracking and reporting 
exists, synchronizing cost and schedule data into 
a consolidated repository.

•	 Trend analysis is performed from day one and 
throughout the life cycle of the project. 

•	 Consistent reporting structures are required, with 
linkages to requirements documentation as a 
standard operating procedure.

•	 EVM analysis is used to make organizational-
level decisions, schedule modifications, and 
funding allocations, and to document lessons 
learned.
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Recommendation Two: NASA should apply EVM  
to firm fixed price projects. 
Applications of EVM are usually conducted within 
cost-plus or incentive-type contracts. Typically firm 
fixed price contracts are not managed using EVM 
because these types of contracts are seen as a risk 
transfer to the contractor and not to NASA. 

In reality, NASA is still exposed to risk in terms of 
quality, schedule, and the ability to complete the 
project—which ultimately can impact the agency’s 
objectives. Therefore, a modified EVM approach 
may have meaningful applications to protect NASA 
from this exposure.

Recommendation Three: NASA should develop a 
scope management indicator as part of EVM.
Currently, NASA EVM measures only cost and 
schedule constraints. It may be possible to incorpo-
rate a scope management indicator to capture infor-
mation on the stability of this important constraint.

Recommendation Four: NASA EVM should include 
a variance in time.
Current EVM metrics are expressed in terms of dol-
lar cost and not in terms of the actual time. While 
schedule variances need to be stated in terms of dol-
lar cost, it may be useful to express these variances 
in terms of time, or represent them in terms of dura-
tion as well. The schedule variance in terms of dollars 
may not effectively highlight the true requirement to 
realign the schedule.
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There are numerous excellent implementations of 
EVM in organizations throughout agencies in the 
federal government, private industry, and other 
countries. Examples in the U.S. government include 
the DCMA, the DOD, the DOE, the Federal Aviation 
Administration, the U.S. Coast Guard, and many 
others (Daly, et al.). Details of some of these imple-
mentations can be found at the respective agency’s 
website, such as http://guidebook.dcma.mil/79/
EVMIG.doc.

The concept of organizational project management 
is based on the idea that there is a correlation 
between an organization’s capabilities in project 
management, program management, and portfolio 
management and its effectiveness in implementing its 
organizational strategy. The degree to which an orga-
nization practices project management is referred to 
as its Organizational Project Management Maturity 
(PMI, 2005a). The basic purpose for initiating a project 
is to accomplish a set of specific goals. The reason 
for organizing the effort as a project is to focus the 
responsibility and authority for the attainment of the 
goals on an individual or small group (Kerzner, 
2009; Meredith & Mantel, 2009). It is these con-
cepts that are fully functionalized at NASA.

One of NASA’s leaders specified that, to assure mis-
sion success, people who are familiar with processes 
are needed to ensure adherence to disciplines and 
provide a decision-making point. As a result of good 
decisions, better customer relations can be attained 
(Davis, 1974) and there will probably be a better 
project ROI (Kwak & Ibbs, 2000). These are all 
aspects of providing value: Results can be measured, 
performance can be monitored and quantified, situ-
ations that need to be managed have a defined focal 
point, and overall direction and leadership are defined 

by the participant’s role within the organizational 
structure. One of NASA’s leaders specified that value 
is also achieved by creating the wealth of institutional 
knowledge and in enabling managers and directors 
to share stories of their successes and failures—for 
all to examine and from which the entire organiza-
tion can learn.

In terms of results and approach, it is evident that for 
NASA it is vital that viable results are achieved within 
tight budgetary constraints, and that public confi-
dence—that NASA’s approach to managing projects 
is successful and falls within the confines of the 
law—is maintained. 

NASA’s leadership emphasized that NASA should be 
in the leading role of developing new generations of 
project managers who possess the sense of leader-
ship, sense of understanding of complex systems, 
and sense of people management and clear commu-
nication. In other words, NASA is looking for a per-
son with “project sensibility.”

This report raises some questions about the applica-
bility of the processes defined by NASA to specific 
types of projects/missions. As one of NASA’s leaders 
pointed out, science projects, technology projects, 
and human exploration projects all have varying 
degrees of budgetary, scheduling, and safety con-
straints, which in turn influence the level of com-
plexity of the project. Getting the right people at the 
very beginning of the project, following and imple-
menting project guidelines that are key to success 
(cost, time, and quality), being knowledgeable about 
the overall aspects of project performance and status, 
and being honest about progress reporting are the 
key values of project management at NASA and 
are the primary reasons why NASA has been so 

Applying EVM in Other 
Government Agencies
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successful in applying and implementing project 
management since its formation. The approach that 
NASA uses to scale the extent of the policies and 
procedures used to create value through projects is 
fascinating.

This report demonstrates that NASA is a project-
driven organization that is applying project manage-
ment to all of its dynamic endeavors. NASA 
complies with relevant U.S. federal government reg-
ulations that require the use of monitoring and con-
trol tools in projects and programs. NASA is 
effectively applying its own policies and procedures 
related to project management to accomplish its 
objectives, strategies, and missions. The study dem-
onstrates that NASA is receiving substantial value 
from its implementation of project management in 
terms of an extremely high project success rate and 
the achievement of organizational goals. Adapting 
NASA’s approach to project management and its 
implementation of EVM should prove useful in other 
government agencies.

The value of project management to organizations 
has been established globally in extensive studies 
(Thomas & Mullaly, 2008). Understanding of project 
management and its applications in government 
continue to grow (PMI, 2006). Government agencies 
can successfully utilize proven principles of project 
management and tools of earned value management 
to achieve their goals and enhance the well-being of 
society.

Recommendation for Agencies 

Recommendation: EVM should be widely adopted 
by agencies across government.
EVM is a powerful methodology that gives the man-
ager the ability to visualize a project’s status at various 
points during the project life cycle and consequently 
manage risks more effectively. EVM has given man-
agers greater confidence in making evidence-based 
inferences about project resources and scope man-
agement; hence, it has allowed more project control 
and oversight. EVM also brings other innovations 
into projects. It calls for a project-oriented manage-
ment structure, a learning culture in the organization, 
the recognition of specialized skills and expertise, 
and more interface and interdependence within 
reporting lines. 

EVM has been instrumental in supporting stronger 
cash flow management capacity, improving trans-
parency and governance, facilitating prevention or 
mitigation of conflicts, and above all helping bring 
several large-scope projects to completion on time 
and within budget. EVM is an effective management 
methodology that helps provide objective project 
assessments when applied appropriately, and clearly 
quantifies the opportunities to maintain control over 
cost and schedule aspects of various projects and 
programs.

EVM as a methodology has proven merits and con-
tinues to expand to several sectors. It advocates for 
more rigor in project planning and implementation, 
which are undeniably prerequisites for any success-
ful project. The use of EVM, parts of it, or tailoring it 
to specific situations has allowed managers to enjoy 
its benefits, including better cash flow management, 
improved relationships with clients, and successful 
management of project constraints. Knowledge, 
skills, applications, and maturity in EVM continue to 
grow as this powerful method is being used more 
widely (Stratton, 2006; Solomon & Ralph, 2007). 
EVM will continue to grow as long as more of its 
weaknesses are known and turned into opportuni-
ties for improvement. 
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EVM was introduced in 1967 by the U.S. federal 
government as an integral part of the Cost/Schedule 
Control System Criteria (C/SCSC) to understand the 
financial aspects of large acquisition programs. The 
method, variations, or parts of it have been used 
under several names. The federal government turned 
toward a more flexible EVM System (EVMS) in 1996. 
The American National Standards Institute (ANSI)/
Electronic Industries Alliance (EIA) published guide-
lines for EVMS in 1998. The Project Management 
Institute’s (PMI®) A Guide to the Project Management 
Body of Knowledge (PMBOK® Guide) provided the 
basic terminology and formulas of EVM in 1996. 

PMI® published the simplified terminology and more 
details on EVM starting in 2000 and in subsequent 
editions of the PMBOK® Guide as well as in a sepa-
rate Practice Standard for Earned Value Management. 
Table A.1 shows some of the important milestones in 
EVM implementation timeline.

Appendix I: EVM Progress Timeline

Year Event

1967 Cost/Schedule Control System Criteria (C/SCSC) introduced by U.S. Department of Defense 
(DOD).

1972 First C/SCSC Joint Implementation Guide issued to ensure consistency among military 
departments.

1991 DOD Instruction 5000.2—Defense Acquisition Management Policies and Procedures issued 
reaffirming use of EVM.

1996 DODR 5000.2-R—Mandatory Procedures for Major Defense Acquisition Programs and Major 
Automated Information System Acquisition Programs issued. Draft industry guidelines accepted 
by Under Secretary of Defense and C/SCSC revised from 35 to 32 criteria

1998 American National Standards Institute / Electronic Industries Alliance published industry 
guidelines for EVM Systems (EVMS; ANSI/EIA-748-98).

1999 Under Secretary of Defense adopts ANSI/EIA-748-98 for DOD acquisition.

2000 Simplified EVM Terminology published by Project Management Institute.

2005 Practice Standard for Earned Value Management published by the Project Management Institute

Table A.1: EVM Progress Timeline

Details of important milestones in the progress of EVM implementation can be found in several sources such as:  
http://www.acq.osd.mil/pm/historical/Timeline/EV%20Timeline.htm
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As organizations continue to bid for government 
projects and government agencies request funding 
for new project initiatives, they must become famil-
iar with the regulations, policies, and guidelines for 
using EVM. The legislation, regulations, policies, 
and standards driving the implementation of EVMS 
are summarized in this appendix.

Legislation and Regulations
Legislation and regulations have driven the imple-
mentation of cost control techniques such as  
EVM within the government sector since the early 
1990s. Legislation relating to controlling and mea-
suring performance began as early as 1993 with 
the Government Performance and Results Act. 
Regulations, policies, and guidelines continue to 
be refined to describe how to implement EVMS on 
government projects based on industry standards. 

Title V of the Federal Acquisition Streamlining Act 
(FASA; U.S. Congress, 1994) requires that agency 
heads must define and approve the cost, perfor-
mance, and schedule goals for major acquisitions—
and achieve, on average, 90 percent of the cost, 
performance, and schedule goals established. The 
Clinger-Cohen Act (U.S. Congress, 1996) requires the 
Director of the OMB to develop, as part of the bud-
get process, a process—for analyzing, tracking, and 
evaluating the risks and results of all major capital 
investments for information systems—that encom-
passes the entire life of each system. Table A.2 sum-
marizes the main U.S. government legislation and 
regulations as they relate to cost control techniques 
and EVMS.

Policies
In 2002, the OMB required the use of EVM for 
reporting performance for ongoing federal projects. 
The Planning, Budgeting, Acquisition, and 
Management of Capital Assets part of the circular 
states that, “If any of the cost, schedule, or perfor-
mance variances are a negative 10 percent or more 
you must provide a complete analysis of the reasons 
for the variances, the corrective actions that will be 
taken and the most likely estimate at completion 
(EAC). Use the EVMS system to identify the specific 
work packages where problems are occurring.” To 
receive federal funding, projects are evaluated based 
on the business case submitted. The business case 
includes the use of a performance-based manage-
ment system, specifically an EVMS. Projects are 
scored based on whether or not an ANSI/EIA-
compliant EVMS system was in place for the project 
(OMB, 2008). Table A.3 shows some of the policies 
and orders from different U.S. government agencies.

Guidance Documents
Guidelines for using and establishing an EVMS were 
published to support the policies implemented for 
government agencies and industry standards. The 
OMB Circular A-11, Part 7 – Planning, Budgeting, 
Acquisition and Management of Capital Assets 
(OMB, 2008) and the Capital Programming Guide 
were written to meet the requirements of FASA and 
the Clinger-Cohen Act. These documents set the pol-
icy, budget justifications, and reporting requirements 
that apply to all agencies of the executive branch of 
government that are subject to executive branch 
review. They address capital acquisition, require the 
use of EVM consistent with the ANSI/EIA-748 (ANSI, 
2007) for both government and contractor work, 
and are the genesis of the EVMS requirements for 
the FAR. Table A.4 summarizes current guidelines.

Appendix II: Governing Regulations, 
Policies, and Standards for EVM
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Date Title Information

1993 Government 
Performance and 
Results Act of 1993

“Requires organizational strategic planning and use of performance 
measurement for any program using U.S. federal dollars.” 

1994 Title V of the 
Federal Acquisition 
Streamlining Act of 
1994

“Requires agency heads to achieve, on average, 90% of the cost 
and schedule goals established for major and non-major acquisition 
programs of the agency without reducing the performance or capabilities 
of the items being acquired.”

July 
2006

Federal Acquisition 
Regulation (FAR), 
Major Systems 
Acquisition, 48 CFR 
part 34, subpart 
34.2, Earned Value 
Management System

This regulation applies to Department of Defense (DOD), General 
Services Administration, and National Aeronautics and Space 
Administration. The regulation was based on the OMB Circular A-11. 
The FAR states that “an Earned Value Management System (EVMS) is 
required for major acquisitions for development, in accordance with 
OMB Circular A-11. The government may also require an EVMS for 
other acquisitions, in accordance with agency procedures.” 

The Civilian Agency Acquisition Council and the Defense Acquisition 
Regulations Council set forth the following rules (FAR, 2006, p. 38239).
•	 “EVMS application should be based on the particular agency facts and 

circumstances rather than specifying a threshold in the FAR.

•	 “It is not appropriate to exclude certain contract types from EVMS 
requirements in the FAR.

•	 “Agencies have significant discretion in determining the size and 
complexity of projects that meet the criteria for a major acquisition set 
by the agency.”

April 
2008

Defense Federal 
Acquisition 
Regulation 
Supplement; Earned 
Value Management 
Systems (DFARS Case 
2005-D006)

This rule is a supplement to the FAR and documents DOD-specific EVM 
requirements. The requirements for an EVMS include:
•	 Cost or incentive contracts and subcontracts equal to or greater than 

$20 million are required to use an EVMS that complies with ANSI/
EIA-748.

•	 Cost or incentive contracts and subcontracts equal to or greater 
than $50 million are required to use an EVMS system that has been 
validated as being in compliance with ANSI/EIA-748.

•	 Cost incentive contracts and subcontracts less than $20 million are 
not required to use an EVM. EVM is optional and should be assessed 
by determining project risk.

•	 Firm fixed xprice contracts and subcontracts are not required to use 
EVM. The use of EVM on these types of contracts is discouraged.

Table A.2: Legislation and Regulations Related to EVM
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Date Title Information

June 
2002

OMB Circular A-11, 
Preparation, Submission, 
and Execution of the Budget 
(Part 7, Planning Budgeting, 
Acquisition & Management of 
Capital Assets)

“EVMS is required for those parts of the investment where 
developmental effort is required. This includes prototypes and 
tests to select the most cost-effective alternative during the 
Planning Phase, the work during the Acquisition Phase, and any 
developmental, modification or upgrade work done during the 
Operational/Steady State Phase. EVMS is to be applied to both 
Government and contractor efforts and regardless of contract 
type” (OMB, 2008, p. 4).

March 
2005

DOD, Revision to DOD 
Earned Value Management 
Policy

•	 This policy change was made to help improve and streamline 
consistency in the use of EVM in DOD. The policy led to the 
DFARS revisions in 2008. The changes to the DOD policy 
included (“DOD Revision,” 2005, p. 1-2):

•	 Cost or incentive contracts, subcontracts, work agreements: 

–	 Equal to or greater than $50 million shall have a validated 
EVMS based on ANSI/EIA-748. 

–	 Equal to or greater than $20 million are required to use 
an EVMS that complies with ANSI/EIA-748.

–	 Less than $20 million are not required to use an EVM. It 
is optional, based on risk.

•	 Firm fixed price contracts and subcontracts are not required 
to use EVM. The use of EVM on these types of contracts is 
discouraged. Note: This is in conflict with the OMB policy. 
DOD allows exemptions based on contract type.

•	 Integrated baseline reviews are required when EVM is 
required. 

July 
2006

DOE O 413.3A This Order sets the following thresholds and requirements 
for use of EVMS in the Department of Energy (DOE; U.S. 
Department of Energy, 2006, p. 13).
•	 Projects with a total project cost greater than or equal to $20 

million must have an ANSI/EIA-748-compliant EVMS (self-
certified) by CD-2. 

•	 Projects with a total project cost equal to or greater than $50 
million must have an ANSI/EIA-748-compliant EVMS certified 
by the Office of Engineering and Construction Management.

Table A.3: Policies and Orders Related to EVM
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Date Title Information

December 
2005

A Framework for Developing Earned 
Value Management Systems (EVMS) 
Policy for Information Technology 
Projects (IT) (Federal CIO Council, 
2008)

This document was developed to provide “a 
model EVMS framework for the development 
of agency EVM policy,” as required by OMB 
Memorandum M-05-23 (OMB, 2008). 

June 2006 Capital Programming Guide Version 
2.0: Supplement to Circular A-11, 
Part 7, Preparation, Submission, and 
Execution of the Budget 

This guide was originally published in 1997 
to assist federal departments, agencies, and 
administrations in establishing an effective capital 
programming process based on OMB Circular 
A-11 (Capital Programming Guide, 2006, p. 1).

November 
2006

National Defense Industrial Association 
Program Management Systems 
Committee (PMSC) Earned Value 
Systems Intent Guide

The guide provides further clarification on the 32 
criteria outlined in ANSI/EIA-748. The guide assists 
government agencies and industry in documenting 
compliance of their EVMSs with ANSI/EIA-748 
(National Defense, 2006).

Table A.4: Guidance Documents Related to EVM
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Everything the National Aeronautics and Space 
Administration (NASA) does is essentially related to 
managing programs and projects. NASA divides its 
missions into five categories: (1) Science, (2) 
Aeronautics and Space Research and Technology, (3) 
Exploration, (4) Space Operations, and (5) Education. 
Science missions and space operations are the two 
largest portions among the five categories and are 
generally led by scientists. All missions are defined 
within the context of project management at NASA, 
with a strong emphasis placed on developing profes-
sionals who can examine projects from a total system 
perspective to lead these projects. The Independent 
Program Assessment Office assesses newly proposed 
and ongoing programs and projects to provide objec-
tive advice to the mission directorates and agency 
program management committee. Science missions 
are generally 3–7 years long with budgets of $200 
million to $1 billion, technology-based missions are 
2–3 years long with budgets of $20 million to $200 
million, and exploration missions are 5–7 years long 
with budgets of $500 million to $1 billion. Mission 
teams are typically comprised of industry experts (90 
percent) and NASA personnel (10 percent). 

To better understand NASA’s project management 
practices, it is worthwhile to have an overview of 
NASA’s organizational structure, as shown in Figure 
A1. At NASA, organizational structure is based on 
two primary levels of management responsibility: 
The first is agency management and the second is 
strategic enterprise management, which includes 
managing centers and programs. Internal integration 
is ensured through a number of management coun-
cils and boards that coordinate activities and plan-
ning among the individual enterprises and between 
the agency and enterprise management levels 
(NASA, 1996).

NASA’s Office of the Chief Engineer provides policy 
direction, oversight, and assessment for NASA engi-
neering and program management communities, 
and serves as the principal advisor to the NASA 
Administrator and other senior officials on matters 
pertaining to the technical readiness and execution 
of NASA programs and projects. Functions of the 
Office of the Chief Engineer are broken down into 
technology areas, among which are engineering 
excellence, systems engineering, training, lessons 
learned, earned value management (EVM), etc. 
(NASA, 2006). The Academy of Program/Project & 
Engineering Leadership (APPEL) operates under the 
Office of the Chief Engineer and provides leader-
ship, advice, direction, and support for development 
and learning within NASA’s program/project man-
agement and engineering community (Academy of 
Program/Project & Engineering Leadership, 2008). 
APPEL offers a training curriculum and promotes 
excellence in project management and engineering 
leadership development from knowledge-sharing 
initiatives. Its goal is to support engineers, practitio-
ners, project teams, and program teams at every 
level of development.

NASA’s organizational structure is shown in Figure 
A.1.

 

Appendix III: NASA’s 
Organization and Projects
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Figure A.1: NASA’s Organizational Structure

Source: Adapted from NASA, 1996, 2006
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