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Research Study Purpose
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• Investigate the EIA-748 EVMS related knowledge, attitudes, and 
behaviors of subject matter experts across government and industry to:
• Identify the factors that contribute to a reliable EVMS 
• Assess the association between the EVMS and Project Outcomes
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Research Study Objectives
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• Evaluate the enabling factors that drive project outcomes (i.e., 
correlation to staying on schedule and EVMS Compliance, etc.)

• Evaluate the enabling factors that drive the effective use of the EVMS 
(i.e., customer advocacy, intuitive nature of the system, the size and 
experience of the project team, etc.)

• Define and quantify the maturity and accuracy of EVMS data and 
information
• CII PDRI like EVMS Maturity Rating Index
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Research Study Goals
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• Complete research study by the Summer 2021

• Anticipated value added for completing study:
• Better Outcomes.  An improved understanding and appreciation through 

independent research of the EVMS for managing and decision making
• Clarity and Objectivity.  EVMS maturity level rating index to assist in determining 

the degree and whether the EVMS is mature and compliant
• Commonality and Cost Savings.  A method to satisfy the OMB expectation for 

EVMS reciprocity between government agencies and contractors
• Policy Implications.  Results will influence next EIA-748(E) update
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Research Study Contributors
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• Expected research participants and benefactors include:
• The Energy Facility Contractors Group (EFCOG)
• The National Defense Industrial Association (NDIA)
• Cognizant Federal Agencies:

• Department of Energy (DOE)
• Department of Defense (DoD)
• Defense Contract Management Agency (DCMA)
• National Aeronautics and Space Administration (NASA)
• National Reconnaissance Office (NRO)
• Federal Aviation Administration (FAA)

• Office of Management and Budget (OMB)
• Government Accountability Office (GAO)
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Research Study Lead Stakeholders
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• Mel Frank (Chair)
• Director, Project Controls Division

Office of Project Management, US Department of Energy

• Amy Basche (Vice-Chair)
• Chair, EFCOG Project Delivery Working Group

Chief Operations Officer, Mission Support Alliance
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Research Study Principle Investigators (PI)

7

• G. Edward Gibson, Jr., PhD, PE (PI)
• Professor and Sunstate Chair of Construction Management and Engineering 

School of Sustainable Engineering and the Built Environment 
Arizona State University

• Mounir El Asmar, PhD (Co-PI)
• Associate Professor, Del E. Webb School of Construction

Co-Director, National Center of Excellence on SMART Innovations
Arizona State University

• + 2 PhD Students
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Research Team (RT)
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Products

Create a high-value and innovative assessment and rating mechanism that 
specifically applies to the EVMS with high usage and impact for government 
and industry. Deliverables include:
• A proven EVMS implementation and assessment mechanism/process; 
• Automated Toolset with associated user instruction documentation; 
• Research summary giving an overview of the research and key findings; 
• Research report providing a detailed discussion of all research work; 
• Informs EIA-748E update;
• Training sessions; and
• EFCOG/NDIA conference presentations. 
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Methodology (6 of 11)

1. Perform an extensive literature review, to develop a detailed basis for the effort.  
2. Recruit experienced team members representing the various agencies/organization 

benefiting from the project.
3. Develop shared and consistent definitions where needed.
4. Work closely with the Research Team (RT) to further refine the scope, objectives, and 

tasks
5. Conduct a short questionnaire of EVMS practitioners within NDIA and EFCOG 

concerning the RT’s working definition as applicable and the expected impact of 
assessing the maturity and accuracy of its EVMS / controls component.

6. Coordinate with DOE/other CFA/GAO/NDIA/EFCOG and develop the assessment 
mechanism using input and feedback from the RT and questionnaire to support the 
development of both maturity and accuracy of EVMS development.  
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Methodology (continued)

7. Identify the external participants and projects to include in this effort, develop the data 
collection approach and evaluation methods. 

8. Conduct a series of workshops for invited personnel to comment on the tool and importance of 
identified factors.  It is envisioned that these workshops will tap expertise from 20-40 owner and 
contractor organizations, both inside and outside of NDIA and EFCOG membership, including 
OGA if possible, with representation of between 40 and 60 individuals. 

9. Finalize the assessment mechanism and test its effectiveness with both completed and ongoing 
projects.  It is anticipated that approximately 25-35 completed projects (after the fact) and 5-15 
ongoing efforts will be assessed looking specifically at the tool’s effectiveness in evaluating the 
efficacy of the EVMS implementation.

10.Working closely with the RT, synthesize the results of the quantitative and qualitative data 
analysis into a concise guide.

11.Develop publications and presentations. Include results and any tools developed; provide 
recommendations for updates to the EVMS publications as applicable.  
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Methodology
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Early Step: EVMS Guides, by Agency

• Find the common elements between NDIA EIA 748-D and other EVMS guides
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NDIA
Earned Value Management Systems 

EIA-748-D Intent Guide

DoD 
Department of Defense Earned Value 
Management System Interpretation 

Guide

DOE
EVMS guide reports EIA-748 as basic 

requirement
NASA

Guideline 1 Define Work Scope (WBS) Define the Authorized Work Elements

Section 2: EVMS
Critical Information and Suggested 

Uses

NASA WBS Handbook
NASA EVM Project-Control Account 

Manager Reference Guide

Guideline 2 Define Project Organization (OBS) Define Program Organizational 
Structure

Guideline 3 Integrate Processes Integrate Subsidiary Management 
Processes

… Identify Overhead Management Identify Overhead Management

Guideline 32 Document Performance Measurement 
Baseline Changes Document PMB Changes Section 4: Surveillance of contractor’s 

EVMS
NASA Integrated Baseline Review 

(IBR) Handbook
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Sample of EVMS Maturity: Dimension #1
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• Each of the 32 elements will have a detailed description to 
facilitate a consistent assessment
• Each will be developed by the research team

• We developed a similar process for FEED MATRS
• Example on next slide
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Sample of EVMS Maturity for 1 of 32 elements
SECTION I – Organization Definition Level

N/A BEST MEDIUM WORST
I. ORGANIZATION 0 1 2 3 4 5
A1. Define Work Scope (WBS)
A WBS is a direct representation of the work scope in the project, 
documenting the hierarchy and description of the tasks to be performed 
and their relationship to the product deliverables. The WBS breaks down 
all authorized work scope into appropriate elements for planning, 
budgeting, scheduling, cost accounting, work authorization, measuring 
progress, and management control. The WBS must be extended to the 
level necessary for management action and control based on the 
complexity of the work. At a minimum, the WBS is extended to the level 
or levels at which control accounts are established. A WBS dictionary is 
typically used to define the work scope for each unique element in the 
WBS and should include cross references to the Statement of Work 
(SOW) or equivalent.
The WBS includes fields to identify and include: 
 Unique WBS number for each WBS element.
 Short description.
 Parent element identification (with the exception of the top WBS 

element).
 Contract line item number for cross-reference to the Statement of 

Work.
 Reporting level required for internal management and customer 

reporting purposes.
 The lowest level in the WBS is the control account level (typically 

level 4 or 5 in the WBS structure, depending on the needs of the 
project).

The WBS Dictionary description should include, but is not limited to, 
specific details such as:
 End result or expected work product.
 Related work to identify dependencies between elements of work.
 Risk and opportunity factors.
 Assumptions or limitations.
 Technical specifications.
 Related documents or other materials that are required for the 

work team to successfully complete their assignment.
Typical Work Products**
 Statement of Work (SOW)
 Work Breakdown Structure (WBS)
 Traceability matrix from Government requirements (e.g., SOW, 

Build Specifications) to WBS
 WBS index/dictionary
 Integrated Program Management Report (IPMR)
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The WBS has been defined 
and approved by key 
stakeholders.

The WBS Dictionary is 
developed and approved by 
DOE (or other agency).

The WBS contains all project 
work, including revisions for 
authorized changes and 
modifications.

The WBS contains all contract 
line items and end items.

The WBS is extended at a 
minimum to the level(s) at 
which control accounts are 
established.

The WBS elements 
collectively provide a 
complete definition of work 
scope requirements.

Most of the WBS 
structure, descriptions, 
and WBS dictionary have 
been defined, 
documented, and are 
under review, but not yet 
approved.

The WBS identifies all WBS 
elements specified for 
external reporting.

The WBS Dictionary is 
ready for approval by DOE

The WBS contains all 
project work, including 
revisions for authorized 
changes and modifications.

The WBS contains all 
contract line items and end 
items.

The WBS is extended at a 
minimum to the level(s) at 
which control accounts are 
established.

The WBS elements 
collectively provide a 
complete definition of work 
scope requirements.

Some of the WBS 
structure and element 
descriptions have been 
defined.

The WBS contains some 
project work and contract 
line items.

Development of the WBS 
Dictionary has started.

Some of the WBS 
elements provide 
definitions of work scope 
requirements.

Development of the WBS 
structure has started.

The WBS structure is 
outlined but items are 
vague.

The WBS contains little 
project work.

The WBS is only defined at 
a high level and control 
accounts are not 
established.

The WBS elements does 
not have detailed definition 
of work scope 
requirements.
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EVMS Maturity
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• All levels (0-5) may not be weighted evenly…
 Think about impact on objectives, cost, schedule, etc.

• Are all Guidelines created equal? 
 We hope to know that in a couple of years!

• Research will define the elements, describe them, weight
them and their definition levels, develop an assessment
around them, and measure their impact on performance.
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Accuracy Factors References

Project 
Leadership 
Team

a. Previous experience planning, designing and executing a project of similar size and scope.
b. Stakeholders are appropriately represented on the project leadership team.
c. Project leadership is defined, effective, and accountable.
d. Leadership team and organizational culture fosters trust, honesty, and shared values.
e. Project leadership team’s attitude is able to adequately manage change.
f. Key personnel turnover, e.g., how long key personnel stay with the leadership team.

Nelson and Winter (1982), Lim et al. (2016) 
CII (2005), CII (1999)
CII (1998), CII (1999), CII (2005)
CII (2005), Burke (2014), McLaughlin (2017)
Gibson and Hamilton (1994), Piderit (2000)
Gibson and Hamilton (1994), Woods (2017)

Project 
Execution
Team

a. Technical capability and relevant training/certification of the execution team.
b. Contractor/Engineer’s team experience with the location, with similar projects, and 

with FEED process.
c. Stakeholders are appropriately represented on the project execution team.
d. Level of involvement of design leads or managers in the engineering process.
e. Key personnel turnover including the stability/commitment of key personnel.
f. Co-location of execution team members to one another.
g. Team culture or history of the execution team working together.

Wei et al. (2005)
Nelson and Winter (1982), CII (2003), 
Skitmore et al. (1990) 
CII (1998)
CII (2005), Wei et al. (2005)
Gibson and Hamilton (1994), Graetz (2000)
Heinemann and Zeiss (2002)
CII (1998), Moreland et al. (1998)

Project 
Management
Process

a. Communication within the team is open and effective; a communication plan is identified.
b. Priority between cost, schedule, and required project features is clear.
c. Organization implements and follows a front end planning process.
d. Significant input of construction knowledge into the FEED process.
e. Adequate process for coordination between key disciplines.
f. Alignment of FEED process with available project information.
g. Documentation used in preparing FEED
h. Review and acceptance of FEED by appropriate parties.

Pinto (1990), CII (2005)
CII (2005)
CII (2005)
Dave and Koskela (2009)
Winograd (1993) 
CII (1998), CII (2005)
Aguiar (2000), CII (2003), CII (2005
Stamps and Nasar (1997)

Project 
Resources

a. Commitment of key personnel on the project team.
b. Calendar time allowed for preparing FEED.

c. Quality of and level of engineering data available.
d. Amount of funding allocated to perform FEED.
e. Local knowledge.
f. Availability of standards and procedures.

Saudargas and Zanolli (1990), CII (2005)
Lan and DeMets (1989), CII (1998), Ostrowski 
(2006), Rigby and Bilodeau (2015)
Chen et al. (2005), Oberlender and Trost (2001) 
CII (1998), CII (2005)
CII (1998)
Heinemann and Zeiss (2002), CII (2005)

Accuracy Types
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Sample of EVMS Accuracy: Dimension #2

http://www.msquaredstrategies.com/department-of-energy.htm
http://www.msquaredstrategies.com/department-of-energy.htm


Guidelines vs. Performance

20

• Which of the EVMS Maturity and Accuracy elements are 
correlated with performance?

• Hypothesis: all 32 Guidelines have some association with 
project outcome / performance. 

• Do they? How much? 
• How about when considering the costs incurred?
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CII’s FEED MATRS (An Example)
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We aim to deliver
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• A method and tool to consistently assess 
1. the maturity of EVMS 
2. the accuracy of EVMS by looking at its contextual factors 

such as resources, management support and contracting 
approach

3. EVMS’s effectiveness / potential impact on performance
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