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Abstract of Dissertation

Colossal Collapses: An Analysis of 11 Department of Defense Acquisition Program
Management Factors Using Relative Importance Weight and Chi-squared
Distribution that Influence Department of Defense Acquisition Program
Termination

The United States Department of Defense (DoD) loses billions of dollars annually on
cancelled or failed acquisition programs. Several DoD acquisition studies, Office of
Management and Budget Studies, Government Accountability Office Reports, as well as
other studies highlight the disturbing fact, of a plethora of programs that fail to meet full
operational requirement capabilities, and therefore, are eventually cancelled. In these
cases, the DoD loses billions of investment dollars without any return. Scholars, program
managers, and systems engineers posit that there are a host of factors that influence
whether a program is cancelled or allowed to continue. They include, but are not limited
to political pressures, cost overruns, schedule overruns, and performance shortfalls.

The research here aims to add to the body of knowledge of systems engineering,
program management, and the factors that influence acquisition program terminations
within the United States Department of Defense (DoD). Specifically, this research
surveyed the United States DoD acquisition program managers, defense industry program
managers, and defense industry consultants, to evaluate and analyze the key program
factors that influence DoD acquisition program terminations. The research also
conducted a comparison of different attributes that would lead to project failure amongst
various groups. This research used relatively important weight calculations and a chi-
squared distribution analysis in order to compare the differences between DoD

acquisition program managers, defense industry program managers, and defense industry



consultants, with regards to the factors that lead to DoD acquisition program
terminations. This research aims to further answer several interrelated research questions,
in order to identify the factors that have the greatest influence on program and project
cancellation from the expert’s perspective, and capture any significant differences
between DoD program managers, DoD industry personnel, and DoD consultants. The
research questions include the following:

1) Are there any statistically significant differences between what DoD program
managers, DoD industry personnel, and DoD consultants personnel think
influence program cancellation?

2) Are there statistically significant differences of the various DoD acquisition
program factors between what DoD program managers, DoD industry personnel,

and DoD consultants personnel think influence program cancellation?

An exhaustive literature review identified 11 critical factors that were associated with
program management for examination. For this study, the examination and methodology
used were the Relative Importance Weight technique, to analyze the attributes and
factors. RIW methodology consisted of conducting a survey to identify and evaluate the
relative importance of the significant factors influencing program termination.
Respondents of this survey included the following groups: 1) DoD program and project
managers, 2) DoD Industry personnel, and 3) DoD consultants. The outcomes of this
research serve three primary purposes: 1) identify the Relative Importance Weight of
DoD acquisition program factors that influence program termination, 2) fulfill a system’s
engineering and program management’s knowledge gap, by understanding and

identifying the most critical factors within the unique DoD acquisition program

Vi



management system, and 3) serve as a spring board for future research for DoD program
management.

The results of this research indicate that a statistically significant difference does not
exist between the three groups with relative importance of 11 program management

factors.
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Chapter 1. Introduction

1.1 Background

The United States Department of Defense (DOD) loses billions of dollars annually
due to terminated acquisition programs. According to the 2013 Defense Acquisition
Report, acquisition studies conducted by the Government Accountability Office,
Department of Defense, Office of Management and Budget, as well as many Federally
Funded Research and Development Corporations illuminate a considerable number of
programs terminated without meeting full operational capability (Kendall, 2013). In
these instances, the Department of Defense fails to receive an expected operational
capability, and reaps a modicum of derivative operational capabilities.

Given that the DoD’s fiscal environment is characterized as rife with constraints,
fraught with uncertainty, and replete with budget limitations, the ability of the
Department of Defense program managers to successfully manage programs is
imperative for program success (GAO 14-77, 2014). Program terminations often affect
the program status of other programs (GAO 14-77, 2014). A Government Accountability
Office (GAO) report, “Cancelled DOD Programs: DOD Needs to Better Use Available
Guidance and Manage Reusable Assets” asserts that the terminated programs often effect
the requirements, schedules and budgets for other programs (GAO 14-77, 2014). The
impact of the DOD on terminated programs remain a salient topic for program
management.

From 1997 to 2015, the DOD spent in estimated $62B on programs that were

eventually terminated (see Table 1-1 and Figure 1-1 below).



Table 1-1: Selected DoD Program Terminations and Costs

Program Service Cost (Shillion) Source
Future Combat Systems Army 20.00 GAO (2014)
Jomt Tactical Radio System Aty 11.00 Rodriguez (2014)
Comanche helicopter Army 5.90 GAO (2014)
nPOESS satellite Air Force 5.80 Reed (2011)
Airborne Laser Air Force 5.00 Rodriguez (2014)
'VH-71 Presidential Helicopter Marines 3.30 GAO (2014)
Expeditionary Fighting Vehicle (EFV) Marines 3.30 Reed (2011)
Transformational SATCOM (TSAT) Air Force 2.90 Reed (2011)
Crusader Aty 2.20 GAO (2014)
Kinetic Energy Interceptor Missile Defense Agency 1.30 Rodriguez (2014)
Advanced SEAL Delivery System Navy 0.60 Reed (2011)
Armed Reconnaissance Helicopter Amry 0.50 Reed (2011)
Aerial Common Sensor Army 0.19 GAO (2014)
CG(X) next Generation Cruiser Navy 0.20 Reed (2011)
CSAR-X Air Force 0.20 Reed (2011)

Total $62.39

100%
~—-Navy (ADS, ASDS, EFV, EP-X, ERM, F-35 Alt Engine (DoN Funding), VH-71)
90%
~Army (ACS, ARH, ATACMS-BAT, C-27J (Army Funding), COMANCHE, CRUSADER, FCS, JCM,
80% JTRS GMR (Army Funding), LAND WARRIOR, NECC, NLOS-LS, PATRIOT/MEADS CAP FIRE
UNIT, SLAMRAAM)
70% Air Force (3GIRS, C-130 AMP, C-27), CSAR-X, E-10, ECSS, F-35 F136 Engine, NPOESS, SBSS
Follow-on, TSAT)
60%
50%
40%
30%
20%
10%
0% == \_

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Figure 1-1: Major Programs Officially Canceled without Producing Any or Very Few Operational
Units as a percentage of RDTE (1995-2013) (Kendall, 2013)

The DoD invested a great deal of time, energy, and resources to investigate the root
causes of program cancelation, and to comprehend why so many programs fail to make it

through the acquisition system. In fact, the Office of Performance Assessments and Root



Cause Analyses (PARCA), established in 2009 by the Weapons System Acquisition
Reform Act of 2009, continuously evaluates the status of Defense programs (Reform Act,
2009). PARCA issues policies, procedures, and guidance that govern the conduct of such
work by the Military Departments and the Defense Agencies (Reform Act, 2009). DOD
program terminations, and the factors that lead to it, remain an important topic for the
investigation of DOD senior leaders, Congress, DOD contractors, DOD programmers,
and practitioners of program and project management.
1.2 Statement of the Problem

According to Clowney, Dever and Stuban (2016), “in these cases, the DoD loses
billions of investment dollars with a modicum of return.” They also assert that a number
of factors influence program termination (Clowney, Dever & Stuban, 2016). Some of
these factors include shortfalls in schedule performance index and cost performance
index, political pressures, and requirements creep. This inquiry aims to ascertain the most
influential factors that affect program termination from the program manager’s
perspective. This study also aims to ascertain if there are any differences between DoD
program managers, defense industry program managers, and defense industry

consultants.

1.3 Purpose of the Study

The purpose of this research is to explore and analyze two interrelated research
questions, and to identify the factors that have the greatest influence on program
termination from the expert’s perspective. The central research questions for this article

include the following:



1) Do statistically significant differences exist in the leading factors that lead to
DOD acquisition program terminations between three distinct program manager
groups: DOD acquisition program managers, defense industry program managers,
and defense industry consultants?

2) What critical factors and attributes have the greatest amount of influence on DOD
acquisition program terminations?

If statistically significant differences exist between the three groups of relative
importance of cancelation factors, the research will identify where those differences exist.
If the statistically significant differences do not exist between the three groups of relative
importance of cancelation factors, the research will identify the synergies between DOD
program managers and defense industry program managers. In the first case, the
differences could suggest future research to understand why there are such different
perspectives. In the second case, the synergies identify the opportunities for putting an
emphasis to quell the frequency of program terminations.

1.4 Significance of the Study

Program and project failure and success are an enduring subject of investigation,
discovery, and discussion in government, business, industry, and the private sector.
Indeed, project failure usually comes with tremendous financial consequences and
significant loss of time. Within the DoD, a great deal of research has been conducted by
Federally Funded Research Development Corporations (RAND, Center for Naval
Analysis, MITRE, etc), think tanks, and academia, into some of the causes for program
and project failure (O’Rourke, 2009; Sullivan, 2010), (Arena, Binkler, Mackinnon &

Rushwoulk). While most of this research focuses on the root causes for individual



program failure, a comprehensive analysis at the aggregate level is missing in the
literature. This research is the first step in a qualitative and quantitative analysis at the
aggregate level, using expert judgment through a survey, in order to assess the relative
importance of the recognized factors that lead to program and project failure.

The continued growth in the federal deficit, coupled with fiscal pressures, present a
challenging environment for DOD program managers to perform at an efficient level, and
ensure that fiduciary investments producing operational programs. Simply put, the DOD
cannot afford to annually lose billions of dollars on terminated programs. Understanding
the influence of various programmatic factors on program termination from an expert’s
perspective is an extremely important piece of knowledge, which needs to be
comprehended in order to understand why programs are being terminated.

This purpose of this research is to expand the current understanding of the program,
project failure, success, and to identify the different perspectives between various
stakeholders within the acquisition program/project management’s enterprise at the
aggregate level. Although significant research has been conducted on terminated
programs within the DOD, the research has focused on individual programs or a group of
selected programs. The Federally Funded Research Development Corporations,
Government Accountability Office, and Congressional Research Service normally
evaluate a specific program or a small group of programs. Some examples of this type of
research include, but are not limited to, the following reports:

1) GAO 14-77 “CANCELED DOD PROGRAMS: DOD Needs to Better Use

Available Guidance and Manage Reusable Assets” report focused on

Transformational Satellite Communications System (TSAT), VH-71 Presidential



Helicopter Replacement Program, and the Aerial Common Sensor (GAO 14-77,
2014)

2) Center for Strategic & International Studies “Cost and Time Overruns for Major
Defense Acquisition Programs;” study identified the root causes of cost and time
of 92 major defense acquisition programs and 12 cancelled programs (CSIS,
2011)

3) GAO 08-379 “DEFENSE ACQUISITIONS Termination Costs Are Generally Not
a Compelling Reason to Continue Programs or Contracts That Otherwise Warrant
Ending;” was report to the Congress about why termination costs should not be a
driving factor to terminate programs (GAO 0879, 2008)

However, the authors could neither find a robust comprehensive study, based on
expert judgement (the approach used in this research) in the literature, nor the analytical
approach used in the text for the analysis of DOD program terminations. The outcomes
of this research serve three primary purposes: 1) identify the most critical factors that
influence program cancelation 2) fulfill a significant program management knowledge
gap by understanding and identifying the most critical factors within the unique DoD
program management system, and 3) serve as a spring board for future research for DoD
program management.

1.5 Limitations

The research presented in this paper has several limitations that should be taken into
consideration when analyzing and evaluating its results. First, this research was
conducted at the aggregate level of the DOD. The research does not explore the

differences between factors of individual services. For example, some significance may



exist between the leading factors of program termination between the services. Air Force
acquisition program managers may place a greater emphasis on requirements; Navy
acquisition program managers may place a greater emphasis on the schedule factors.
Despite the fact that the services may possess similar understandings in program and
project cancelation, the particulars of such differences are important to consider. Another
significant limitation of the study is the factors chosen for analysis. The researcher
selected the factors for analysis from the literature review. Inherent to this selection is
human error and omission. A different research approach could have solicited factors,
from not only literature review, but also from DOD acquisition program management

practitioners. This would have produced a more robust list for analysis.

1.6 Research Organization

This study is comprised of six Chapters. Chapter 1 is the introductory section. It
provides background information, presents the problem statement, explores the purpose
and significance of the study, and identifies a few limitations in it. Chapter 2 is a detailed
literature review of factors that lead to program success and program failure. It also
introduces the most salient articles on the various factors selected for analysis. Chapter 3
identifies the research plan, data collection procedures, and analytical procedures, in
order to answer the research questions identified in the problem statement. Chapter 4
presents the findings of the research. Greater detail of the study’s limitations is presented
and the areas for future research are identified in Chapter 5. Chapter 6 is the conclusion

and summary.



1.7 Section Conclusion

This introductory section of this research identified the background of the problem
and issues associated with DOD acquisition program terminations. This section then
identified a problem and the research question for analysis in the text. The purpose and
significance of program termination and cancellation with the DOD were presented.
Next, the section introduced a few limitations to the study. Finally, the study outlined the

flow of the remaining text.



Chapter 2. Literature Review

2.1 Introduction

Program and project management, project failure, and project success and the factors
that lead to its failure and success remains an important issue, and of significant interest
to program managers, decision-makers, and executives. The literature is replete with
scholarly articles and research into this endeavor. The articles surround the factors that
impact project management, success and failure which generally fit into several broad
categories: value of project management, project success criteria, project failure criteria,
project management rubrics, case studies, industry specific research, consulting services,
and independent studies by specific industry: IT, construction, and engineering. Further, a
significant body of research focuses on the roles of managers in project failure and their
understanding of behavioral science. This section of the text is a brief literature review of
the more salient research on project management, project failure, and project success
within the literature.
2.2 Project Implementation Profile

Jeffrey K. Pinto and Dennis P. Slevin developed a framework for understanding the
implementation of projects, as well as a diagnostic tool for the project manager, known as
the Project Implementation Profile (PIP). Their research focused on identifying the
predictive factors of successful project management. They interviewed and surveyed full-
time project managers to generate a list of critical project success factors that were
important to successful project implementation. Their research identified the following
factors:

1) Project mission



2) Top management support

3) Project schedule plan

4) Client consultation

5) Personnel and recruitment

6) Technical tasks

7) Client acceptance

8) Monitoring and feedback

9) Communication

10) Troubleshooting (Pinto & Slevin, 1987)

Their framework, Figure 2-1, showed that the factors are sequential. The authors
argue that when studying project management, the factors follow a logical progression.
However, they recognize the interdependence of the factors with regards to each other,
but their study did not investigate the interdependence of these factors on one another.

The authors further suggest that their framework is an effective tool for project
managers who can use their framework as a means to manage and monitor the project’s
posture, as well as determining where the project is related to life cycle. Their tool can
also be used as a measure of project success. They developed a Likert scale instrument,
whereby a project manager can measure the importance of each factor on a given project

at different points in the life cycle, to determine which factor is most important.
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Figure 2-1: Project Implementation Profile (Pinto & Slevin, 1987)

Pairing with Mantel, Pinto conducted a separate study to verify the importance of the
PIP framework factors (Pinto & Mantel, 1990). They studied 97 projects, identified as
failures by the project managers, and conducted a survey of the project managers, based
on the previously identified factors. The projects consisted of 53 research and
development projects, 29 construction industry projects, four service projects, five
feasibility projects, six miscellaneous projects (Pinto & Slevin, 1990). The PIP model
was used as an analytical tool, along with a survey completed by the project managers.
This research validated the PIP model and factors in an empirical setting, and showed
how Likert Scale analysis can be used as an important tool in evaluating project success
and failure.

The factors identified by Pinto and Slevin, and the empirical research conducted by

Pinto and Mantel are important considerations in any research that investigates project
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and program failure. In this paper, their factors are considered for analysis in DoD
program/project termination.
2.3 Project Management Performance and Dynamic Factors

Research into project management conducted by Farzana Asad Mir and Ashly H.
Pinnington illustrate the dynamic relationships and interactions of successful project
management factors. They test the relationship between project management
performance and their success. They concluded that a positive correlation exists between
project management performance and the contributing variables of project success. The
PM performance variables included:

1) Project Efficiency

2) Impact on Customer

3) Impact on Project Team

4) Business Success

5) Preparing for Future (Mir & Pinnington, 2014).

Project success factors included:

1) PM Leadership

2) PM Staff

3) PM Policy & Strategy

4) PM Partnerships & Resources

5) PM Lifecycle Management Processes

6) PM KPIs (Mir & Pinnington, 2014).

Their research clearly showed that dynamic relationships exist between the factors. When

considering project management factors, a context of dynamic relationships must be
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considered as well. Factors are not static; each factors or variable in a project

dynamically influences another.

2.4 Critical Elements of Project Success

Pinto furthered his research into factors that affect program success, by pairing with
Prescott. Pinto and Prescott surveyed 408 project managers or project team members, to
determine the most critical elements of project success (Pinto & Prescott, 1990). They
performed regression analysis and identified ten critical success factors (Pinto & Prescott,
1990). Their research also showed that the importance of the factors varied at different
stages of the project (Pinto and Prescott, 1990). The ten critical factors for project
success identified are listed below:

1) Project mission: clear and concise goals

2) Top management support: support from management to provide
necessary resources

3) Project schedule/plan: a detailed plan with clear actionable items and
steps

4) Client consultation: consistent communication and consultation with
client

5) Personnel: right project team members, with expertise, judgement,
and investment

6) Technical tasks: personnel with expertise, experience, and judgement,
to complete tasks and project
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7) Client Acceptance: Initiating party accepts project as complete and
meet with a set of defined scope
8) Monitoring and feedback: timely responses and defined feedback
mechanisms to ensure project stays on scope and schedule
9) Communication: consistent communication between project
managers and clients
10) Trouble shooting: ability to adapt to a changing project environment
and unintended consequences, and unforeseen problems
Pinto and Prescott’s contribution showed that these factors vary as the life cycle of
the project changes. Using his PIP as a rubric, Pinto and Prescott measured these factors
over the different phases of the project. They essentially merged the factors with their
lifecycle model, to identify what factors are most important at different phases. The

results of their study are presented in the tables below this text. The reader can clearly

observe that the importance of the factors vary at different stages of the project.

Table 2-1. Means, Standard Deviations and Intercorrelations Table (Pinto and Prescott, 1990)

Table I
Means, Standard Deviations, and Intercorrelations For All Variables

Variables Means SD 1 2 3 4 5 6 7T & 9 10
I. Success 559 094 (87)

2. Mission 6.16 0.84 .70(.79)

3. Top Mgt. Support 524 1.24 49 49 (.83)

4. Schedule/Plan 5.18 1.29 .47 .40 .33(.80)

5. Client Consultation 572 1.09 51 46 27 48(.82)

6. Personnel 4.80 1.27 .50 44 49 53 37(.79)

7. Technical Tasks 5.60 0.88 .57 .41 .42 .37 .29 .63(.82)

8. Client Acceptance 557 1.11 49 48 29 47 .62 .52 44(79)

9. Monitoring 543 139 48 49 41 .63 49 .62 .55 55 (90)

10. Communication 528 1.24 45 50 .38 .54 45 62 53 51 72(.86)
11. Trouble-Shooting 522 1.17 53 42 47 42 33 63 64 45 60 .64 (.82)

Note. All coefficients are significant atp < .01. Reliabilities ( Jondiagonal. N =408.
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Table 2-2. Key Factors (Pinto and Prescott, 1990)

Table2
Key Factors for Each Stage of tbe Project Life Cycle
From Stepwise Regression Analysis

Stage of Number
Project of Adjusted Adjusted
Life Cycle Projects Factors fLR2 R' F
Conceptual 35 Mission 57 57 46.11%*
Client
Consultation 07 /4 31.22%*
Planning 72 Mission g3 J3 86.34%%
TopMgmt.
Support 206 .61 55.61%*
Chient
Acceptance 02 63 41.38%*
Execution 198 Mission 50 50 187.54%*
Trouble-
Shooting 05 g3 117.19%*
Schedule/Plan .02 57 86.54%*
Technical
Tasks o7 .59 67.96%*
Client
Consultation o1 .60 36.66%*
Termination 103 Techmical
Tasks 45 45 8531%*
Mission 12 57 70.25%*
Client
Consultation .03 60 51.19%*
*ep < 01,

Their study is relevant to all the discussions in the field of project management.
They showed that there is statistically significant evidence that the factors identified are
relevant, and that there are factors that change in importance with the phases of the
project (Pinto and Prescott, 1988). This suggests that critical success factor evaluation
and analysis can vary at different parts of the project cycles (Pinto & Prescott, 1988).
2.5 Aerospace Defense Industry Study

Focusing on project failure in the aerospace defense industry, Angela Clarke
identified some key success factors, which, if given the right amount of attention, can
lead to project success (Clarke, 1999). They include the following:

1) Communication throughout the project

2) Clear objectives and scope

3) Breaking the project into bite sized chunks'

4) Using project plans as working documents (Clarke, 1999)
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These four factors were important for successful aerospace projects. Clarke’s
research in the aerospace industry validated many studies on the importance of project
management. She demonstrated that in the aerospace industry, clear, concise and
understood communication was critical to project success. Communication needs to be
focused. Effective communication eliminates the duplication of effort, reduces
unproductiveness, eliminates mistakes, and fosters teamwork (Clarke, 1999). Having
clear objectives and scope also play a vital role in having a successful project. Clarke
demonstrated that there was a dynamic relationship between scope and objective (Clarke,
1999). When scope and objective are not well-defined, mission creep occurs, affecting all
aspects of the project, including budget and schedule (Clarke, 1999). Breaking plans into
manageable chunks is the next critical factor for success. Programs and projects that
were properly broken down into sizeable and manageable were a hallmark of project
success (Clarke, 1999). Finally, her research showed that project plans, as living,
working documents, produced successful programs and projects (Clarke, 1999). She
illustrated that project plans required constant updating, in order to keep all stakeholders
aware of the project changes (Clarke, 1999). She also suggested that changes to project
plans should be simple, as complex project plans often lead to confusion and frustration.
In conclusion, she argued that these factors can be applied to any program or project

analysis (Clarke, 1999).
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Figure 2-2. Project Management (Clarke, 1999)

Clarke’s research into successful project factors in the aerospace industry is
extremely relevant to the discussions on project success factors in the Department of
Defense. Of the major defense programs canceled, as outlined in Table 1, 8 out of the 15
are relevant to the aerospace industry. Understanding and appreciating her research is
critical to any research or discussions in the DoD program termination.

2.6 Multinational Industrial Project Study

Terry Cooke-Davies’ research on the factors critical to project success adds vital
insights into program success and failure in DoD program management. Cooke-Davies’
research focused on gathering empirical project data from over 70 large multinational
companies. The research focused on answering three interdependent questions: “what
factors lead to project management success, what factors lead to a successful project, and
what factors lead to consistently successful projects” (Cooke-Davies, 2002). His
empirical research identified the following 12 factors that are critical to project success:

1) Company-wide education on risk management.

2) Mature organizational processes

3) Risk mitigation registry

4) Current risk management plan
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5) Documentation of organizational project responsibilities

6) Decreased project duration

7) Robust scope change process

8) Integrity of performance measurement baseline and metrics

9) Effective benefit-delivery and management processes

10) Project and programs align with corporate strategy and business objectives.

11) Metrics providing direct feedback on project performance

12) Effective learning processes throughout the project (Cooke-Davies, 2002)

His research excludes a definitive focus on human factors, and the role of people in
projects. However, the article purports that humans are integral to all the factors
identified, and opines that people, not processes, lead to project success.

Cooke-Davies’ research is extremely important to understanding DoD failed projects
and programs. Most DoD programs involve large multinational corporations. The
processes and procedures in these corporations have a tremendous amount of influence in
a program or a project’s performance. Given today’s threatened environment and the
increasing complexity of DoD’s weapon programs, large multinational corporation will
be the most likely entities to fulfill DoD’s program and project requests. The factors
identified in this research should, therefore, be considered.

2.7 Information Technology Project Success Factors

Kappelman, McKeeman, and Zhang focused their research on identifying the success
factors for information technology projects. In order to determine the factors that have
the greatest influence on IT project, the authors first studied the literature to identify them

(Kappelman, McKeeman & Zhang, 2006). From the literature review, they identified
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several factors. Next, they socialized the list with 19 IT project managers, to validate the
list (Kappelman, McKeeman & Zhang, 2006). From that, they developed a survey and
invited 138 IT project managers to participate in rating the factors (Kappelman,
McKeeman & Zhang, 2006). Fifty-five managers completed the survey with a response
rate of 40% (Kappelman, McKeeman & Zhang,2006 ). The average experience of the
respondents exceeded 15 years of IT project management experience, with budgets
ranging from 3 million to 7 billion dollars (Kappelman, McKeeman & Zhang, 2006).

The results of the survey unveiled several early warning signs of eminent IT project
failure. They defined a warning sign as “an event or indication that predicts, cautions, or
alerts one of possible or impending problems” (Kappelman, McKeeman & Zhang, 2006).
Table 2-3 below shows the results of their study. The authors argue that the warning
signs are a clear guide for future project decisions to include possible termination
(Kappelman, McKeeman & Zhang, 2006 ). The authors suggest that establishing early
warning sign protocols could save considerable amount of costs, energy, and resources
(Kappelman, McKeeman & Zhang, 2006).

Their article serves as a good reference point for major DoD program management,
since a significant part of DoD program management involves IT in some shape or

fashion.
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Table 2-3: Information Technology Dominate Dozen Project Management Factors (Kappelman,
McKeeman & Zhang, 2006)

TABLE 3 The Dominant Dozen Early Warning Signs of IT Project Failure

Dominant Dozen Early Warning Signs Rankings from Takle 2

PEQPLE-RELATED RISKS
Lack of top management supgort

Weak projsct manager 3

LA

Mo stakeholder involvement and/or participation

Weak comrmitment of project team 2
Team members lack requisite knowledge andior skills 11
Subject matter experts are overscheduled 17

PROCES5-RELATED RISKS
Lack of documentsd requirements andfor success criteria 2,7

Mo change control process (change management)
neffective schedule planning and/or management
Communication breakdown among stakeholders

Resources assigned to a higher priority project

Wao business case for the project

2.8 Project Management Institute Report

A report was commissioned by the Project Management Institute (PMI) to identify if
project management success factors are germane to all discussions on government
projects. PMI teamed with project management experts and consultants from several
consulting firms, including Accenture, Booz Allen Hamilton, and
PricewaterhouseCoopers, to develop and conduct a comprehensive survey, and conduct
interviews of senior level government program sponsors and managers (PMI, 2010).
They collected data from forty different programs across several government agencies:
Department of State, Department of Defense, U.S. Census Bureau, U.S. Coast Guard,
Federal Highway Administration, Federal Aviation Administration, and the U.S. Navy
Systems Command (PMI, 2010). The programs studied ranged from information
technology to engineering (PMI, 2010). Figure 2-3 below demonstrates the program

staffing, as well as its budget and duration (PMI, 2010).
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66%
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34%

Figure 2-3: Program Staffing, Budget, Duration (PMI, 2010)

The PMI study revealed that there is an emphasis and focus on program management
at all levels of the federal government (PMI 2010). The study demonstrated that
government program managers have the requisite skill sets and tools to be successful at
project management (PMI, 2010). Further, the results of the study indicate that the
government provides project management training and project management tools, to
allow program managers become as successful as possible.

Government program managers revealed that external factors have increased pressure
to have successful programs. These external factors include the War on Terrorism,
economies of scale, as well as social, economic, and political forces (PMI. 2010).

Due to these increased pressures, program managers stated that stakeholder
engagement and management has become extremely important (PMI, 2010).
Stakeholders now have crossed multiple government agencies as the programs have
impacts and effects across government multiple government agencies (PMI, 2010). The
increase in the amount of stakeholders, coupled with the pressure to deliver programs and
projects on time, under budget, and meeting scope has placed more pressure on program

managers (PMI, 2010).
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With respect to identifying and rating program success factors, the survey participants
rated factors across three dimensions: people, process, and tools (PMI, 2010). The results
of the survey showed that process elements had the highest impact when related to
strategy, vision, and stakeholder engagement, which were the highest (PMI, 2010). Some
traditional elements of success, such as time and risk management, rated relatively low,
in terms of importance to project success (PMI, 2010). Table 2-4 below shows how the

respondents rated various factors.

Table 2-4: People, Process, Tool Factor Rankings (PMI, 2010)

Percent rating top four box (7, 8, 9, or 10)

on a 10-point scale
30 40 50 60 70

10 80
_ A N I N A
Appropriate program management experience 80

Project/program management certification 61
Formal project/program management education 55
(e.g., a degree in project/program management)

People Skills Average

The program had a clear connection to the broader
strategy of your organization

Stakeholders of the program were identified and
engaged throughout the program

The program had strong support from one or more
executive-level personnel

The outcomes required to achieve the vision were
clear for this program

The program had a documented vision of the
desired end state

The program adhered to recognized standard
processes for managing programs

The program had a strong governance structure

The program’s scope was well defined
Requirements were well documented OR an
effective agile method was applied

There was an accurate estimate of the resources
needed to complete the program

Checkpoints were implemented within the lifecycle
(e.g., design and peer reviews, retrospectives)
Decisions were well documented and
communicated

The program performed regular and proactive risk
and issue management activities and tracking
There was an accurate estimate of the time needed
to complete the program

Tools Average
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2.9 Defense Industry Project Study

Additional research conducted by Phillip Lawrence and Jim Scanlan provides
tremendous value into project failure in defense industries (Lawrence & Scanlan, 2007).
They were involved in a ten-year research project of the US and European aerospace
industries, to create methodologies and tools for large aerospace project managers
(Lawrence & Scanlan, 2007). The study was commissioned to address a large amount of
project failures in the US and European aerospace industry. Although their focus was on
the aerospace industry, the authors maintained that their findings are universal, for large
engineering projects within all industries (Lawrence & Scanlan, 2007). Many interviews
with project and program managers revealed that the causes of project failure were not
just the project managers’ fault. Program and project managers were characterized to be
highly intelligent and extremely competent. They concluded that more robust software
tools are needed to manage the complexities of today’s multifaceted engineering projects.
However, they also identified eight other critical elements that strongly impact upon a
project’s success or failure. They include the following:

1) Poor initial planning

2) Lack of clear objectives and deliverables

3) Lack of understanding of dependencies

4) Inadequate resource allocation

5) Poor risk analysis

6) Poor change management

7) Lack of ‘buy-in’ from stakeholders

8) Poor understanding of priorities (Lawrence & Scanlan, 2007)
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Their findings are germane to any discussion on the defense industry project
management. The technology, complexity, large budgets, and multiple stakeholders in the
aerospace defense industry projects mirror the problems and challenges of the DoD
aerospace acquisition programs. Thus, Lawrence and Scanlan’s discoveries serve as a
great foundation for discussion of project terminations within the DoD.

2.10 Coast Guard Study

Researched conducted by Allen et al. (2014) on project success highlights some of the
factors and issues surrounding program success and failure. Using case study analysis as
the rubric to identify project success factors, they studied the United States Coast Guard’s
123- Foot Patrol Boat and Proctor and Gamble’s New Growth factory (Allen et al.,
2014). The researchers also developed a survey and administered it to project managers
involved in their respective projects. Based on the case studies and the associated survey,
they concluded that the following factors influenced project success:

1) Project management plan

2) Responsibility assignment matrix

3) Budget monitoring

4) Schedule monitoring

5) Insufficient stakeholder engagement

6) Broad scope and requirements

7) Product monitoring (Allen et al., 2014)

They also concluded that these factors are excellent tools for analysis of large and small

projects (Allen et al., 2014).
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2.11 Department of Defense Smart Shutdown Guidelines

The Defense Acquisition University Smart Shutdown Guidebook provided

tremendous insights into factors that led to a program’s success or failure which might

eventually lead to termination. The guidebook specifically lists the following factors:

1)
2)
3)
4)
5)
6)
7)
8)

9)

Changes in threat environment

Technology changes

Changes in budget environment

Unsustainable cost growth in development, production, or deployment
Failure to meet key performance parameters

Policy changes that effect system deployment

Selection of alternative approaches to mission requirements

Shifting executive authority from one service to another service

Other programmatic factors (DAU Smart Shutdown, 2009).

These factors along with other factors identified in the literature review serve as a good

basis for analysis of the most influential factors for program termination.

2.12 Project Success Schema

Belassi and Tukel’s research into project success and failure illustrate the importance

of developing theoretical models and the categorizations of project success and failure, as

well as developing a comprehensive list of critical project success factors. Their research

developed a new schema to identify and classify critical factors and their impact on

project performance (Belassi & Tukel, 1996). They focused on categorizing success

factors and exploring the dynamic relationships between the factors, as opposed to

investigating them as static or linear relationships (Belassi & Tukel, 1996). The result of
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their research and schema showed that critical factors could be identified using their
schema and that differences exists from factors analyzed using it and other studies
(Belassi & Tukel, 1996). Critical factors identified in their research included project
manager’s performance, team member’s performance, and environmental factors (Belassi
& Tukel, 1996). The schema developed is an excellent analytical tool for analyzing and
identifying project success factors, as well as the dynamic interaction of these factors.

Belassi and Tukel’s framework identifies and groups many of the project success
factors. They grouped the factors into four distinct areas:

1) Project-related factors

2) Project manager and team member-related factors

3) Organizational factors

4) External environment factors

Figure 2-4 below is their rubric for analysis.
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Figure 2-4: Project Success Framework (Belaasi & Tukel,1996 )

The model illustrates the dynamic interactions of the factors. Factors in one group
effect factors in the others. The interaction of factors in different groups influence
project success or project failure (Belassi & Tukel,1996 ). For example, size and value of
the project may affect the project manager’s performance. The project manager’s
performance and ability to deliver the project is influenced by the size and scope of the
project. Also key to the project manager’s job performance is the external environment.
These factors include political, economic, and social pressures to name a few of the
environmental factors. The dynamic relationship between these factors definitely affect

the project manager’s performance. The uniqueness, importance, and relevancy of their

27



model is that groups factors into larger broader categories thereby allowing the model to
be representative across several industries (Belassi & Tukel, 1996). The model allows the
success or failure to be identified as pertaining to project manager, environmental factors,
organizational factors, or project related factors.

Using their model, Belassi and Tukel surveyed members from various industries, to
identify which factors were most important and to see if there were any differences
between industries. Using their model as a reference, survey participants were asked a
series of questions related to project success and failure. By showing their model, it
allowed participants to view the dynamic and systematic nature of project management
(Belassi & Tukel, 1996 ). The results of the survey showed that all factors are equally
important. However, the importance of the factors varies according to the industry. The

results of their survey and analysis are listed below.

Table 2-5: Industry Survey Table Results (Belassi and Tukel,1996)

Top Management Client Preliminary | Availability of
Factors/industry Support Consultation Estimates resources |PM Performance| Others
Construction 1 5 4 3 2 6
Defense 3 5 4 1 2 6
MIS 1 1 4 3 5 6
Utilities 2 2 4 1 4 6
Environmental 3 3 5 1 2 6
Manufacturing 2 5 3 1 4 6
Others 1 5 3 2 4 6
Table 2-6: Factor Survey Table Results (Belassi and Tukel,1996)

Top Management Client Preliminary | Availability of
Factors/measure Support Consultation Estimates resources |PM Performance| Others
Cost 2 4 1 1 3 6
Time 2 5 1 1 3 6
Quantity 1 5 1 1 3 6
Client Satisfaction 2 3 1 1 4 6
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The framework developed and created by Belassi and Tukel is relevant to all
discussions and endeavors into project management. Their research identified critical
success factors, but also characterized the dynamic interaction of various project or
program factors. They also showed that certain factors are common across all industries,
and there is an aggregate level of program and project factors for analysis and the

consideration of all projects.

2.13 Project Management Book of Knowledge Highlights

Any discussions on project, program, and portfolio management should consider the
prescriptions and guidelines espoused in the Project Management Book of Knowledge
(PMBOK). The PMBOK is recognized as the authoritative guide on program and project
management. The definitions of project, program, and portfolio management, as well as
the associated processes and outlined procedures serve as an important foundation for the
research here.

The PMBOK defines a project as a “temporary endeavor undertaken to create a
unique product, service, or result” (PMBOK, 2013). A program consists of multiple
projects, and a portfolio consists of multiple programs or multiple subprograms
(PMBOK, 2013). The PMBOK defines project management as the “application of
knowledge, skills, tools and techniques to project activities to meet project requirements
(PMBOK, 2013). Program management is the “application of knowledge, skills, tools,
and techniques to project activities to meet program requirements (PMBOK, 2013).
Portfolio management is the “application of knowledge, skills, tools, and techniques to
project activities to meet portfolio requirements (PMBOK, 2013). Figure 2-5below

illustrates the relationships between project, program, and portfolio management.
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Figure 1-1. Portfolio, Program, and Project Management Interactions

Portfolio, Program, and Project Management Interactions (PMBOK, 2013)
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Table 2-7. Organizational Management (PMBOK, 2013)

Scope

Organizational Project Management

Projects

Projects have defined
objectives. Scope Is progres-
sively elaborated throughout the
project life cycle.

Programs

Programs have a larger scope
and provide more significant
benefits.

Portfolios

Portfolios have an organizational
scope that changes with the
strategic objectives of the
organization.

Change

Project managers expect change
and implement processes to
keep change managed and
controlled.

Program managers expect
change from both inside and
outside the program and are
prepared to manage it.

Portfolio managers continuously
monitor changes in the

broader internal and extemnal
environment.

Planning

Project managers progressively
elaborate high-level information
into detailed plans throughout
the project life cycle.

Program managers develop the
overall program plan and create
high-level plans to guide
detailed planning at the
component level.

Portfolio managers create and
maintain necessary processes
and communication relative to
the aggregate portfolio.

Management

Project managers manage the
project team to meet the project
objectives.

Program managers manage the
program staff and the project
managers; they provide vision
and overall leadership.

Portfolio managers may manage
or coordinate portfolio
management staff, or program
and project staff that may have
reporting responsibilities into
the aggregate portfolio.

Success

Success is measured by product
and project quality, timeliness,
budget compliance, and degree
of customer satisfaction.

Success is measured by the
degree to which the program
satisfies the needs and benefits
for which it was undertaken.

Success is measured in terms
of the aggregate investment
performance and benefit
realization of the portfolio.

Monitoring

Project managers monitor and
control the work of producing
the products, services, or results
that the project was undertaken
to produce.

Program managers monitor

the progress of program
components to ensure the
overall goals, schedules, budget,
and benefits of the program will
be met.

Portfolio managers monitor
strategic changes and aggregate
resource allocation,
performance results, and risk

of the portfolio.

The PMBOK further delineates project management into 47 reasonably grouped

project management processes, characterized into five process groups (PMBOK, 2013).

The five process groups include:

e |Initiating
e Planning

e Executing

e Monitoring and Controlling

e Closing (PMBOK, 2013)

The PMBOK outlines several aspects of project, program, and portfolio, consistent

with project, program, and portfolio management. Some of the highlighted dimensions

include, but are not limited to the following:
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e Requirements and scope identification
e Stakeholder management and engagement
e Communications between stakeholders and project managers
e Balancing program constraints:
o Scope
o Quality
o Schedule
o Budget
o Resources

o Risks (PMBOK, 2013)

A dynamic relationship exists between these factors. Changes in one area have a definite
effect in others.

Additionally, the PMBOK identify explicit tasks associated with project management
knowledge areas, cross referenced with a process group (PMBOK, 2013). The process
group and knowledge area matrix provides project manager practitioners an excellent
rubric to understand project, program, and portfolio management. Table 2-8 shows the

interactions between process groups and knowledge areas.
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Table 2-8: Process Group and Knowledge Areas Mapping (PMBOK, 2013)

Process Groups & Knowledge Areas Mapping

Process
Knowledge Area
Initiating Planning Executing Monitoring & Control Closing
Integration Develop Project Develop Project Management Plan Direct and Managa Project Monitor and Control Project Work Close Project
Charter Execution Perform Integrated Change Contro!
Scope Collect Requirements Veriy Scope
Define Scope Control Scope
Create WBS
Time Dafine Actvibes Control Schedula
Sequence Actnities
Estmate Activities Resources
Estimate Activities Duration
Develop Schedule
Cost Estmate Costs Control Costs
Determne Budget
Quality Plan Qualty Perform Qualty Assurance Parform Quality Control
Human Develop Human Resourcss Plan Acquire Project Team
Resource Deveiop Project Team
Manage Project Team
Communication Identify Plan Communications Distribute Information Report Performance
Staksholders Manage Stakeholders Expectations
Risk Plan Risk Management Monitor and Control Risks
Identify Risk
Perform Qualitative Risk Analysis
Perform Quantiatve Risk Analysss
Plan Risk Regponse
Procurement Plan Procurements Conduct Procurements Administer Procurements Close

Procurements

The PMBOK is a quintessential authoritative guide when it comes to conducting any
research into project, program, and portfolio management. The PMBOK is considered to
be a reference source by practitioners and scholars alike. When delving into discussions
of Department of Defense program management, the PMBOK is an excellent reference
for several reasons. First, all DoD system acquisitions consists of portfolio, program, and
project management. Second, most DoD contracts require that a certain number of project
managers working on the project are Project Management Professional (PMP) certified.
Project Management Institute that produces the PMBOK provides this certification.
Finally, the DoD places a renewed emphasis on portfolio, program, and project
management. These efforts include initiation of Systems Engineering Directorate and

PARCA.
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2.14 Government Accountability Office Studies on Department of Defense
Acquisition Program Management

Government Accountability Report “Cancelled DOD Programs: DOD Needs to
Better Use Available Guidance and Manage Reusable Assets” provides tremendous
insight into DOD program termination. The report outlines some key points, when
considering DOD acquisition processes. First, several contracts make up a DoD program
or portfolio (GAO, 2014). There are usually separate contracts for different points in the
program’s life cycle (GAOQ, 2014). For example, separate contracts would exist for
research and development, procurement, and maintenance on the same program (GAO,
2014).

The report outlines some of the reasons for cancellation. Historically, the reasons for
cancellation have been attributed to cost, schedule, and performance (GAO, 2014).
However, cancellation is often the best course of action (GAO, 2014). The report
showed how cancellations from 2013 — 2014 saved the DOD an estimated $44 billion
(GAO, 2014). The report also concluded that cancellation is a valuable tool to fiscally
constrained environments.

The report highlights the impacts of program cancellations. Cancellations affect
prime contractors and subcontractors (GAO, 2014). For the prime contractor, termination
fees are often associated with their subcontractor (GAO, 2014). Further, prime
contractors and subcontractors often reduce workforce as a result of program
terminations (GAO, 2014). These actions can have a greater effect on an industrial base
and local economies (GAO, 2014). Another impact of canceling programs is the amount

of time required to administer the cancellation of the program (GAO, 2014). Programs
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often take years to completely get cancelled (GAO, 2014). They often incur costs past
cancellation (GAO, 2014). These include, but are not limited to, moving assets and
resources to different locations, restructuring existing contracts, and exploring other ways
to use the program’s assets (GAO, 2014). Another impact of cancellation is the expected
cost to the contractor. Federal law requires that when a contract is cancelled for
convenience, the contractor submits an additional cost to the government on the expected
reimbursement for terminating the contract (GAO, 2014). In these instances, the DOD
often loses hundreds of millions of dollars (GAO, 2014). The report notes that an
extremely important aspect of cancelled programs is the failure to deliver a capability to
the warfighter (GAO, 2014).

The report also notes that an extremely important consideration of cancellation of
programs is its impact on the industrial base. The report states that weapons systems
cancellation can have an adverse effect on many sectors of the American industrial base.
This was such a concern that the Congress mandated that when a program is cancelled, an
analysis of the impact to the industrial base must be performed (GAO, 2014). The impact
to an industrial base became a special consideration for cancelling programs.

The GAO report summarized here provides tremendous insight into the processes and
considerations for program cancellation. The impact to the industrial base weigh heavily
on program termination. Program cancellation affects many areas outside of the DOD, to
include, but not stay limited to local economies, warfighter requirements, and
subcontractors. The figure and table below illustrate some of those affected by program

cancellation. Nevertheless, the report showed that cancelling programs saves the DOD
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billions of dollars. This report serves as an excellent reference into the research on

program cancellations.

Program
partners delivery

Program
costs

Program

cancellation Capabilities

effects

Staff and Industrial
personnel base

Source: GAO presentation

Figure 2-6. Program Cancellation Effects (GAO, 2014)

Table 2-9. Termination Roles and Responsibilities (GAO, 2014)

]

Contractor

The decision to terminate a contract is communicated to the contractor in the form of a termination
letter. Upon receipt of that letter, the contractor is responsible for ceasing operations in an orderly
manner and preparing a termination settlement. For seven active weapon programs we reviewed, the
program offices usually identified the contractor as the primary source for termination costs estimates
during the execution of a contract.

Comptroller

The Comptroller serves as the principal adviser to the Secretary of Defense on all budgetary and fiscal
matters. The Comptroller's office also maintains the DOD financial management regulations. It can, for
example, help determine the financial impact of a program cancellation across DOD, and would be
involved in reprogramming funds from a canceled program.

Legal Counsel

Legal guidance can assist program managers to anticipate and communicate legal obligations and
responsibilities with the contractor during the termination process. According to program officials, they
can also help to address which party maintains rights to intellectual property of the program.

Defense Contract
Management Agency (DCMA)
Termination Center

DCMA maintains a Termination Center with staff specializing in assisting programs through the
contract termination process. When a program requests assistance from DCMA, a termination
contracting officer (TCO) is assigned to assist with the logistics of contract termination and the
settlement process. TCOs perform specific duties such as negotiating settlements (or making
determinations in cases where agreement cannot be reached), and executing settlement agreements.

Source: GAD analysis of DOD data.

2.15 Government Accountability Office Termination Costs Analysis

The GAO conducted a major study on the termination costs of MDAP. The study

concluded that neither termination costs, nor sunk costs were major considerations for
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DOD program managers (GAO, 2008). It further stated that the leading factors that
affected program termination were warfighter requirement and budgetary constraints
(GAO, 2008).

The study also explored the costs to terminate programs. In this instance, the study
found that it does not cost more to terminate a program than it does to continue it (GAO,
2008). However, when the DoD terminates a contract for convenience, it is required to
compensate the vendor (GAO, 2008). But it was found that in all instances of terminated
contracts between 1995 and 2008, termination costs did not exceed the total costs of the
programs (GAO, 2008). This suggests that DOD decision-makers are making the right
decision to terminate programs, saving the DOD billions of dollars.

Despite the fact that the in more instances, the DOD saves money by cancelling
programs, there are occasions where the it can cost the DOD more to terminate than to
continue (GAO, 2008). The report stated that the Federal Acquisition Regulation (FAR)
defines special categories, where a contractor must be reimbursed when a contract is
terminated for convenience (GAO, 2008). This include the following: incurred costs, a
reasonable fee, as associated costs with disposal of items (GAO, 2008). In all instances,
the FAR does limit the total amount of compensation (FAR, 2008). The maximum
amount of termination is limited to the fixed-price of the contract, plus termination costs
(FAR, 2008).

The study also showed that there is often some residual benefit to program
termination (GAO, 2008). Parts of terminated programs are often absorbed by other
programs (GAO, 2008). In these cases, the DOD often gains useful items, information,

intellectual capital, or technology that can be applied or transferred to other programs

37



(GAO, 2008). It is important to note that when contracts are terminated, sometimes, the
existing parts of the contract or program are allowed to continue (GAO, 2008). The
purpose of continuation is usually the development of a unique technology (GAO, 2008).
For example, a radar designed to go on one aircraft program which was cancelled may
get transferred to another aircraft program, or to another existing program to upgrade
their radar. The associated costs are still not totally lost. The DOD receives a modicum
of benefit. The transfer of parts of cancelled programs to other existing programs allow
the DoD to reap some benefit from the huge investments made.

With regards to long-term DOD budgetary considerations, the report found that
terminations were a good buffer to correct fiscal imbalances (GAO, 2008). Terminations
are quick, cost savings mechanisms (GAO, 2008). The report states that terminations
provide DOD budgeteers and program managers some trading space to balance portfolios
(GAO, 2008).

Terminating contracts costs the DOD billions of dollars. However, the DOD often
reaps some benefits from these programs. Figure 2-7 below show the cost of investment
of terminated programs. It shows some of the estimated savings. When discussing the
factors that influence termination, this GAO report provides good data and perspective on

termination factors, as well as associated costs.
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Figure 2-7: Contract Terminations (GAO, 2008)
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Figure 2-8: Termination Cost versus the Value of Remaining Work (GAO, 2008)

2.16 Government Accountability Office GAO High Series Update
The GAO high series updates provide a great deal of information on the current status
of the DOD Acquisition Department. The report points out that many DoD programs fail

to meet cost, schedule, and performance requirements (GAO, 2014). The impact of these
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trends leads to increased program costs, decreased purchasing power, and decreased
expected capability GAO, 2014). The report further states that the DOD must get a better
return on investment with weapon system acquisition (GAO, 2014).

The continued cost growth in DoD programs has become a major concern. From
2013 to 2014, the DOD budget grew by an astounding $13 billion (GAO, 2014). The
schedule for delivery of programs averaged two months after the expected delivery
(GAO, 2014).

The report notes several positive things that DOD is doing in order to do better
program management. The reports compliments the DOD initiatives to reduce program
risks (GAO, 2014). It highlights DoD efforts to constrain development and have design
stability (GAO 2014). Other areas where the DoD is doing a good job is in development
and growth of the acquisition workforce (GAO, 2014). The report highlights concerns

about programs technology, design, and production risks.
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Figure 2-9: Department of Defense Acquisition Program Metric (GAO, 2014)

The GAO’s 2014 report to Congress on selected weapon system programs
highlighted the importance of cost and schedule overruns. The reports notes that from
2012 — 2013, the DOD acquisition budget increased by $12.6 billion. However, this
figure ballooned to $448 billion, when compared to the initial estimates. Further, the
schedules for programs averaged a 28-month increase to full operational capability
(GAO, 2014). The report attributes these cost overruns and schedule delays to increased
procurement quantities and the inefficiencies in major programs. When looking at cost
growth goals, GAO found that 55% of the programs met the threshold for less than 10%
cost growth from 2013 — 2014 (GAO, 2014). From 2008 — 2013, only 44% of DoD

programs met the metric for less than 15% cost growth (GAO, 2014).
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DOD Portfolio Cost and Size, 2004-2013
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Figure 4: Proportion of Dewelopment and Procurement Funding forthe 10 Costliest
Frograms
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Figure 2-12: Proportion of Development and Procurement Funding (GAO, 2014)

2.17 Nunn-McCurdy Breaches

Analysis of Nunn-McCurdy breaches provide a great deal of pertinent information
about factors that influence program termination, as well as the root cause analysis of
DoD program programmatic factors that influence DOD Defense programs. Before
delving into the results of Nunn-McCurdy Breaches, an understanding about the same
deserves some discussion. After the brief discussion, a presentation of selected Nunn-
McCurdy Breaches are presented. An exploration into Nunn-McCurdy Breaches is
imperative for all discussions on DOD program cancellations.

In response to the rising DOD costs, and, in an effort to slow down the cost growth in
DOD acquisition programs, Senator Sam Nunn and Congressman Dave McCurdy in the
1982 Defense Authorization Act offered an amendment that requires the DOD to provide

reports to congress on DOD acquisition programs that exceed certain thresholds
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(Schwartz, 2015). Two types of breaches are characterized by the act. The firstis a
significant breach. A significant breach is when the program acquisition unit cost or the
procurement unit cost increases by 15% or more (Schwartz, 2015). A significant breach
also occurs when the current budget baseline exceed 30% (Schwartz, 2015). The second
type of breach is a critical breach. A critical breach is defined when the program unit
cost increases by 25% or more, or if the current baseline exceeds 50% or more (Schwartz,
2015).

If programs exceed 50% of the original estimate, the act requires that a program be
terminated unless the DOD seeks Congressional approval to continue with it (Schwartz,
2015). In these instances, the Secretary of Defense is required to submit a detailed
explanation to the Congress, covering the following:

1) The necessity of the program for national security

2) Revised cost estimates

3) Management and programmatic structure to ensure that the program remains on

track (Schwartz, 2015).
Table 2-10 below highlights some of the selected DOD programs that have had Nunn-

McCurdy breaches, and their causes.
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Category

Root Cause of Nunn-McCurdy Breach

WGS

Apache

DDG

1000

JSF

Excalibur

Navy ERP

Flanning

Underestimate of baseline cost

Ambitious scheduling estimates

Peoorly censtructed contractual

incentives

v

Immature technologies

L

vV

lll-conceived manufacturing process

Unrealistic performance expectations|

Delay in awarding contract

Insufficient RDT&E

Changes in

economy

Increase in component costs

v

LS RN LN EN BV BN

Increase in labor costs

Discontinued/decreased production

of components

Decreased demand for similar
technology in private sector

{economies of scale)

Inflation

Production delays

v

Change in procurement quantities

Increase

v

Decrease

v

Program

management

Unanticipated design, manufacturing,

and technology integration issues

v

v

Lack of government aversight or
poor performance by contractor

personnel

Inadequate or unstable program
funding

Accounting artifact

¥

Note: v —Root cause, v v'—Significant root cause

Table 2-10: Root Cause Analysis of Nunn-McCurdy Breeches (GAO, 2014)

Nunn-McCurdy remains a special point of emphasis and consideration for the DOD

program cancellations.
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2.18 Center for Strategic and Budget Analysis 2015 Analysis of Defense Budget
The Center for Strategic and Budget Analysis conducted a budget analysis for the
2015 DOD budget. The analysis identifies the importance of ensuring that acquisition
programs are successful. The study also highlights a significant amount of funds
committed to DOD endeavors. The highlights of this study are presented to show the
significance of the funds committed, where DOD cannot afford to have operational

acquisition programs that are cancelled or terminated.
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Table 2-11: Overseas Contingency Operations Funding Activities (Harrison, 2015)

TABLE 2: OCO FUNDING BY MAJOR ACTIVITIES (IN THOUSANDS OF DOLLARS)

Major Activities P FY14 FY15

& Enacted Enacted Requested
U.S. Forces Operating in Afghanistan 527,647,591 526,171,296 510,982,895
Other CENTCOM Operations (Outside Afghanistan) $22,817,619 519,812,673 $17,948,036
Non-DoD and Classified 54,433,838 53,725,378 52,744,149
loint IED Defeat 51,622,614 $879,225 $379,000
Afghan Security Forces Fund 55,124,167 54,726,720 54,109,333
Afghan Infrastructure Fund $325,000 $199,000 50
Commander's Emergency Response Program $200,000 530,000 515,000
Task Force for Business Stability Operations 5179,000 $121,300 55,000
Coalition Support 52,030,000 $1,707,000 51,660,000
Unexploded Ordnance Removal 50 S0 $250,000
Military Construction 5150,768 S50 50
Cancellation of Prior Year Funding (52,010,820) S0 ($117,000)
Equipment Procurement and Reset 59,906,208 $8,357,677 59,245,098
Army End Strength 54,844,890 54,094,382 52,053,979
Marine Corps End Strength $1,004,739 $568,714 $295,372
Non-warclassified ICongressionalBasetoOCO 56,082,634 514,129,318 53,817,221
TotalA/ghanistan Funding $8512581248 $8415221683 55313881083
Irag-Related Expenses 51,968,263 $821,936 $260,675
Counterterrorism Partnerships Fund 50 50 54,000,000
European Reassurance Initiative 50 S0 $925,000
TotalNon-A/ghanistan Funding 8119681263 58211936 8511851675
Grand Total $8712261511 $8513441619 55815731758

2.19 Section Conclusion

This chapter highlighted some of the more relevant journal articles, GAO reports, and
other government reports pinpointing problem, but also, it identified some of the key
factors influencing DOD acquisition program termination. The table below outlined the

key factors identified for analysis of the literature review, as well as their sources.
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Table 2-12: Leading Factors that Influence Project Failure

Attributes/Factors

Sources

Factor 1: Schedule-Related Attributes

plan schedule management, defining
activities, establishing milestones, sequencing
activities, low-speed decision making,
unrealistic duration, delays in work approval,
consistent and compressed schedule pressure,
inability to consider ramp-up time

de Wit (1988); Doloi (2013); Fogerty (2010);
Fox & Miller (2006); Frimpong, Oluwoye &
Crawford (2003); Mulcahy (1999); Project
Management Institute (2008)

Factor 2: Budget-Related Activities

cost management plan, budget/cost estimation,
budget determination, controlling costs, size
of budget, estimating activity resources,
managing cash flow, contractor financial
difficulties

de Wit (1988); Doloi (2013); Fox & Miller
(2006); Frimpong et al. (2003); Lawrence &
Scanlan (2007); Pinto & Prescott (1988);
Pinto & Mantel (1990); Pinto & Slevin
(1987); Project Management Institute (2008)

Factor 3: Scope/Requirements-Related Attributes

vagueness in scope, plan scope management,
requirements management plan, requirements
collection, defining scope, well-defined work
breakdown structure, client-initiated
requirements changes, inadequate
scope/requirements definition process, failure
to curtail scope/requirements creep, lack of
understanding of the significance of
operational environment

Clarke (1999); de Wit (1988); Doloi (2013);
Fogerty (2010); Fox & Miller (2006);
Frimpong et al. (2003); International Project
Leadership Academy (2016); Kappelman,
McKeeman, & Zhang (2006); Lawrence &
Scanlan (2007); Mulcahy (1999); Pinto &
Mantel (1990); Pinto & Prescott (1988); Pinto
& Slevin (1987); Project Management
Institute (2008); Sage & Rouse (2014)

Factor 4: Project Management Team-Related

capability of firms, capability of DoD team,
anticipation of design changes, delays in
receiving instructions, positive attitudes of
participants

Belassi & Tukel (1996); Chan &
Kumaraswamy (1997); Doloi (2013);
Fogerty (2010); Fox & Miller (2006);
Frimpong et al. (2003); Hicks (1992);
Kerzner (1987); Mansfield, Ugwu & Doran
(1994); Pinto & Mantel (1990); Project
Management Institute (2008)

Factor 5: Contract-Related

type of contract, inaccurate estimates in
contract, form of procurement and contractual
agreements, poor contract management,
contract negotiation

de Wit (1988); Doloi (2013); Frimpong et al.
(2003); Project Management Institute (2008);
Shehu & Akintoye (2010)

Factor 6: Planning Attributes

not developing a thorough plan, lack of
planning buy-in by all, informal plan for
change requests, underestimating complexity
of project, planning deficiencies, coordinating

de Wit (1988); Fox & Miller (2006);
International Project Leadership Academy
(2016); Kappelman, McKeeman & Zhang
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ability, rapport between participants, selection
of program managers

(2006); Kerzner (1987); Lawrence & Scanlan
(2007)

Factor 7: Stakeholder Engagement

Identifying key stakeholders, stakeholder
management plan, controlling stakeholder
engagement, considering project from
stakeholders’ perspective, failure to get
stakeholder buy-in on major decisions, lack of
communication between stakeholders

Fogerty (2010); International Project

Leadership Academy (2016); Kerzner (1987);

Pinto & Mantel (1990); Pinto & Slevin
(1987); Project Management Institute (2008);
Sage & Rouse (2014)

Factor 8: Risk Mitigation

risk management, performing qualitative risk
assessment, performing quantitative risk
assessment, planning risk responses,
controlling risks, inability to anticipate
problems

Clarke (1999); Doloi (2013); Fox & Miller
(2006); Frimpong et al. (2003); International
Project Leadership Academy (2016);
Mulcahy (1999); Pinto & Prescott (1988);
Project Management Institute (2008)

Factor 9. Communication-Related

communication between project management
team members, and communication with
stakeholders

International Project Leadership Academy
(2016); Project Management Institute (2008)

Factor 10. Technology Readiness Level (TR

L)

TRL level, shortages of technical personnel,
delays in testing

Mankins (2009); Altunok & Cakmak (2010);
Straub (2015)

Factor 11. Contractor-Related

inadequate contractor experience, lack of
communication between contractor and DoD,
subcontractor projects, low labor productivity,
poor procurement program

Doloi (2013); Frimpong et al. (2003); Project
Management Institute (2008)
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Chapter 3. Methodology

3.1 Section Introduction

This chapter of the text outlines the research methodology used to answer the
hypothesis.
3.2 Relative Importance Weight

The decision whether to terminate or continue a DoD acquisition program is a
complex one, with many variables to be considered. These decisions are elaborately
complex, and are comprised of a plethora of factors, alternatives, and variables which
have advantages and disadvantages (Lebreton, 2008).  Further, there is a definite
dynamic interaction between the alternatives, factors, and variables. These factors,
variables, and alternatives are often not equally weighed by the decision-maker; one
factor is more important than another. For example, in DoD acquisition program,
schedule may be more important when compared to cost. In this example, there could be
pressure to field a weapon system for a strategic imperative; therefore, cost is not as
important as schedule. Although the importance of the variables are different, how
important the difference is, and how important that factor weigh on a decision when
compared to the other factors is an important note for better comprehension of decision-
making. Relative Importance Weight (RIW) is a technique used to measure the relative
importance of the different factors for a decision-maker.

Relative Importance Weight is a way to assign weights to various factors or attributes,
according to a group of respondents. Weights are assigned to a collection of survey
responses. When survey responses are numerical in value, such as a Likert Scale,

ranking from most important to least important, the weight assignment is the response
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from the survey. In other instances, weights would have to be assigned to the survey
responses.

In order to measure the differences between the three groups’ responses, and to
measure the importance of the influence of a factor upon program termination, Relative
Importance Weight analysis was conducted. Relative Importance Weight is a weight
measurement to measure and compare the relative importance or significance of various
attributes, according to a group of respondents (Salunkhe & Patil, 2013). To gather the
data to conduct a RIW analysis, a survey is developed.

3.2.1 Sample Problem and Calculation

Consider the following survey responses on a Likert scale. Eight respondents,
identified by A-H, answered each of the six questions (equivalent to rating attribute

importance), labeled Q1- Q6. Their responses are listed below:

Table 3-1: Sample Relative Importance Weight Data

a1 Q2 Q3 Q4 Q5 Q6
A 2 5 5 5 4 5
B 3 5 2 1 3 4
C 5 4 3 2 3 5
D 3 3 2 2 4 5
E 4 4 2 3 2 1
F 3 3 2 2 3 5
G 3 4 2 4 5 5
H 1 2 2 3 2 1
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(Equation 1)
(Salunkhe and Patil, 2013)

Where:

RIW; = the relative weight important for attribute j

ai = the weight given to response (Likert is used, therefore i =1, 2, 3, 4, 5, and ai = i)

n; = the number of people who responded “i” for attribute j.

xj = is the sum of all weighted responses for the j™ attribute. Note that Xj = ¥ a n;
N = total number of factors
Response counts, nj, are tabulated as follows by counting the number of times response i

appears for question j, with weighted column sums x; = > . a; n;; in the last row:

Table 3-2: Relative Importance Weight Sample Data

Question, j
Response,
5 1
4 1
3 4
2 1
1 1
Xy = ii:1ai

The RIW for each attribute is now calculated using (1). Recognizing that the
denominator of (1) is simply the sum of the last row in Table 3-2, or equivalently, the
sum of all the entries in Table 1, and is equal to 136. For each attribute or question j, the

numerator of (1) is the column sum x j as shown in Table 3-2. Thus, the RIWSs are:
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Table 3-3: Sample Relative Importance Weight Results
Q1 Q Q3 Q4 Q Q6
RIW 15.6 19.6 13.0 14.3 16.9 20.2

Note that the sum of the RIW for each attribute is 100%. This will occur for any RIW
calculation done correctly. According to Table 3, the most important attribute is Q6,
followed by Q2, Q5, Q1, Q4, Q3.

Relative Importance Weight is a weight measure used to compare the importance of
various attributes according to a group of respondents. Weights must be assigned to a
collection of survey responses; if the survey responses are numerical already, and ordered
in a way where the “most important” response is assigned the highest value (such as the

Likert scale), and the numerical assignment comes directly from the survey results.

3.3 Chi-Squared Distribution

Chi-Squared distribution is the distribution of the sum of squares of independent
random variables with normal deviations (Lane, n.d.). Chi-squared distributions are
commonly used in hypothesis testing and construction of confidence intervals (“Chi-
squared distribution”, n.d.). The chi-squared distribution is a derivative of the gamma
distribution (Dever, 2012). The degrees of freedom-values, allowed to vary for a chi-
squared distribution are calculated by observing the number of normal categories or
random variables being summed up (Lane, n.d.). The chi-squared distribution approach
is essentially a normal distribution with an increase in the degrees of freedom (“Chi
Square Distribution”, n.d.).

A chi-squared goodness of fit test of independence is an outstanding tool to measure
the relationship between categorical variables (“Chi-Square Test of Independence”, n.d.).
When comparing this categorical variable, the frequencies of occurrences of the different

categories can be compared (“Chi-Square Test of Independence”, n.d.). Chi-squared
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goodness of this test is normally used in statistical inference, when the following criteria
are met:

1) Random sampling occurs

2) Categorical data is compared

3) Sample observations is equal to or greater than five (“Chi Square

Distribution”, n.d.).

The table below show some of the common equations used to calculate Chi-squared

distributions.

Table 3-4. Chi-squared Distribution Equations (“Chi-squared distribution”, n.d.)

Name Statistic

k
— i
chi-squared distribution Z ( o )
k X
noncentral chi-squared distribution Z (—i)
o
=1 t

1

k : — M
chi distribution \ z ( / 1)

=1

(kX2 4\)

i

o h

noncentral chi distribution

V=
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Table 3-5: Chi-squared Distribution Function Equations (“Chi-squared distribution”, n.d.)
Notation X’2 ( I;_) or Xf

Parameters k' € N (known as "degrees of

freedom")
Support x € [0, +=)
PDF 1 k_y _z
T2 e 2
7T 3)
CDF - ( x r)
£y '\2' 5
r(5)  \#2
Mean k
Median - ‘(l 2 )3
- 9k
Mode max{k-2,0}

Variance |2k

Skewness |\/8/k
Ex. 12/ k
kurtosis

Entropy £ 4 In(20(%))

+ (1 — %)LIF( %) (nats)
MGF (1-2¢)" fort <%
CF (1-2ity*> M

0.2

0.0+ . - . ; } : :
0 1 2 3 4 5 6 7

m_.
=

Figure 3-1: Chi-squared Distribution Graph (“Chi-squared distribution”, n.d.)

The chi-squared p-value is the probability of observation of a specific test statistic of
the chi-squared distribution (“‘Chi-squared distribution”, n.d.). A low p-value indicate

towards greater statistical significance (Dever, 2012). This indicates more confidence in
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deviation away from the hypothesis (“Chi-squared distribution”, n.d.). The table below is

an example of chi-squared p-values, based on certain degrees of freedom.

Table 3-6: Chi-squared Degrees of Freedom (“Chi-squared distribution”, n.d.)

x° value!™®

Degrees of freedom (df)

1

O o N g e wWw N

10
P value (Probability)

0.004 | 0.02

0.10
0.35
0.71
1.14
1.63
217
2.73
3.32
3.94
0.95

0.21
0.58
1.06
1.61
2.20
2.83
3.49
417
4.87
0.90

0.06
0.45
1.01
1.65
2.34
3.07
3.82
4.59
5.38
6.18
0.80

0.15
0.71
142
2.20
3.00
3.83
467
553
6.39
7.27
0.70

3.4 Kendall’s Coefficient of Concordance

0.46
1.39
2.37
3.36
4.35
5.35
6.35
7.34
8.34
9.34
0.50

1.07
2.41
3.66
4.88
6.06
7.23
8.38
9.52
10.66
11.78
0.30

1.64
3.22
4.64
5.99
7.29
8.56
9.80
11.03
12.24
13.44
0.20

2.71
4.60
6.25
7.78
9.24
10.64
12.02
13.36
14.68
15.99
0.10

3.84
5.99
7.82
9.49
11.07
12.59
14.07
15.51
16.92
18.31
0.05

6.64

9.21

11.34
13.28
15.09
16.81
18.48
20.09
21.67
23.21
0.01

Kendall’s coefficient of concordance (W) is a measure of agreement or association

among raters or respondents (Legendre, 2010). The variables, objects, or factors for

analysis could be quantitative or semi-quantitative (Legendre, 2010). The raters or

respondents are often referred to as judges (Legendre, 2010).

The equation below illustrate how to compute Kendall’s concept. First, S is

computed. S is a measure of the sum of the squared deviations (Legendre, 2010).

S = i(Ri — R)?
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10.83
13.82
16.27
18.47
20.52
22.46
24.32
26.12
27.88
29.59
0.001

(Equation 2)
(Legendre, 2010)



=]
Il
S|k

128

gj
U z(tzs —t;)
i=1

Chi squared can be obtained from the formula below (Legendre, 2010)

x> —mn—-1W

 m2(n3 —n)

(Equation 3)
(Legendre, 2010)

(Equation 4)
(Legendre, 2010)

(Equation 5)
(Legendre, 2010)

(Equation 6)
(Legendre, 2010)

(Equation 7)
(Legendre, 2010)

However, this approach is only satisfactory when n > 7 and m > 20 for large numbers of

m and n (Kendall & Babbington,).
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3.5 Cronbach’s Alpha

Cronbach’s alpha is used to measure the internal consistency or reliability of the
survey responses (Cronbach & Shavelson). Cronbach’s alpha is a coefficient of
reliability and not a statistical test (Cronbach & Shavelson). Rather, it is a way to

measure the strength of consistency (Goforth, 2015).

k 42
a = (L) <1 — Zl"lzay‘) (Equation 8)

k-1 Oy
Where:
k refers to the number of scale items

oy refers to the variance associated with item i

a2refers to the variance associated with the observed total scores

Alternatively, Cronbach’s alpha can also be defined as:

kxc .
a = m (Equation 9)

Where:
k refers to the number of scale items
¢ refers to the average of all covariances between items

v refers to the average vareiance of each item (Goforth, 2015)

From the equations above, Cronbach’s alpha is a function of the average covariance
between items and the number of items being scored (Goforth, 2015). Cronbach’s alpha

is measured between 0 and 1. The closer alpha is to one indicate stronger reliability.
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Table 3-7: Cronbach’s Alpha Values (“Internal Consistency”, n.d)

Cronbach's alpha  Internal consistency

az209 Excellent
09>a20.8 Good
08>a20.7 Acceptable
0.7>a20.6 Questionable
06>a20.5 Poor

05>a Unacceptable

3.6 Expert Judgement

Expert judgement relies on a specific group of individuals with a unique skill set,
based on experience, training, practice, or formal education that qualifies them as experts
in a specified field of endeavor (“Expert Judgment”, n.d.).

PMBOK defines expert judgment as “a term that refers a specifically to a technique in
which judgment is made based upon a specific set of criteria and/or expertise that has
been acquired in a specific knowledge area, or product area, a particular discipline, an
industry, etc. (PMBOK, 2010). Expert judgement is considered to be an outstanding tool
in project management (PMBOK, 2015). It is also considered to be an outstanding
approach and tool in project management (Satish, 2015).

Satish recommends that anyone practicing or studying project management should
rely on expert judgement (Satish, 2015). He further mentions that experts should be used

when developing the project charter (Satish, 2015).
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3.7 Survey Analysis

In order to gather data to test the hypothesis in this research, a survey was developed
to measure the relative importance of the three comparison groups. Survey analysis was
critical to the outcome of this research.

According to the Pew Research Organization, a critical component of conducting a
survey is the selection of the survey audience (Pew, 2016). Survey audience for this
research was gathered from several sources. First, the author relied on his personal
network within the Department of Defense. The network included DoD program
managers, with many years of experience. The author also reached out to others through
LinkedIn, to solicit more participants. Finally, the author attended several National
Defense Industrial Association (NDIA) events. At these events, the survey was handed
out to NDIA members for completion. NDIA members were composed of DoD personnel
and DoD industry personnel.

3.8 Section Conclusion

This chapter outlined the various methods used for the analysis of the data. The

figure below this text is a diagram of the methodologies employed and the logic flow.

The results of these techniques are presented in Chapter 4.
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Chapter 4. Research Findings

4.1 Introduction

This paper analyzes and evaluates the causes of acquisition program and project
failure within the Department of Defense. The objectives of this paper are as follows:

e To study and evaluate the factors leading to program/project failure within DoD.

e To evaluate the main factors based on expert judgment that lead to

program/project failure and their relative importance.

e To identify any differences between DoD acquisition program managers, DoD

contractors, and DoD consultants.

The purpose of this research is to expand the current understanding of program and
project failure and success, and to identify the different perspectives between various
stakeholders within the acquisition program/project management enterprise at an
aggregate level. The outcomes of this research serve three primary purposes: 1) identify
the most critical factors that influence program cancelation 2) fulfill a significant program
management knowledge gap by understanding and identifying the most critical factors
within the unique DoD program management system, and 3) serve as a spring board for
future research of DoD program management.

4.2 Methodology

For this study, the examination and methodology used a literature review to identify
the factors that led to the program’s success of failure, expert judgement, survey, Relative
Importance Weight, and Chi-squared distribution, to analyze the factors identified in the
literature review. Relative Importance Weight methodology consisted of conducting a

survey to identify and evaluate the relative importance of the significant factors that
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influenced program termination. Respondents of this survey included the following three
groups: 1) DoD program and project managers, 2) DoD industry personnel, and 3) DoD
consultants. The 136 participants of a structured survey were identified through
professional networks, Project Management Institute events, and National
Defense Industrial Association events.

In order to gather data for evaluation, analysis, and comparison of program and
project failure factors within the DoD program portfolio, a questionnaire was developed,
seeking respondents from three specific groups: Department of Defense program
managers, to include them from the services, and program managers from companies that
have experience working on DoD programs and with DoD program managers. The
questionnaire consisted of 11 leading factors influencing project failure, extrapolated
from an extensive literature review. The factors evaluated are outlined in Table 4-2.

A total of 131 responses were analyzed, which consisted of 45 DoD program
managers, 52 defense industry program managers, and 34 defense industry consultants.
Based on the previous research (Doloi, 2008; Flyvbjerg et al., 2004), these numbers are
acceptable for this type of analysis. Further, since this data is ordinal, and thereby
nonparametric, many opinions exist on what constitutes of an appropriate sample size
(Bonnet & Wright, 2000; Gasky, 2001; Looney, 1996; Noether, 1987; Salar, 1989). The
various works on estimating an appropriate sample size and rely on assuming some
degree of normalcy was important. In order to be confident about the sample size but
maintain the integrity of the non-normalcy of the nonparametric data, a sample size of 30

was deemed as appropriate sample for the three groups. N=30 is recognized in many
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statistical works as an agreed upon acceptable sample size (Sprent, 1989, Devore 2012).

Table 4-1 below identifies the profiles of the respondents.

Table 4-1. Respondents’ Profiles

Average
Number of Experience Average Project
responses (years) Budget (millions)
DoD Program Managers 45 >10 > 100
DoD Defense Industry Program
ManagersContractors 52 >5 >100
DoD Consultants 34 >10 >100

Respondents were asked to rate the relative importance of the factors that influence
project failure, based on a five-point Likert Scale (1=very low, 2=low, 3=medium,
4=high, 5=very high). To differentiate between the expert perceptions of the relative
importance of project failure between groups, two hypothesis were developed and tested:

e Ho: There is no agreement between groups of relative importance of factors that

influence program/project failure

e Hi: Agreement exists between the relative importance of factors that influence

program/project failure
4.3 Relative Importance Weight Analysis

For the analysis of responses, Relative Importance Weight (RIW) analysis was
conducted. (Doloi, 2013; Frimpong et al., 2003). RIW is a weight measured to compare
the importance of various attributes, according to a group of respondents. Weights must
be assigned to a collection of survey responses; if survey responses are numerical already,

and ordered in a way where the “most important” response is assigned the highest value
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(such as the Likert scale), the numerical assignment comes directly from the survey

results. The RIW for responses was calculated using the equation below.

Where:

RIW

N
=1 Xj

5
_ Xi=1ain;

X 100

RIW; = the relative weight important for attribute j

(Equation 10)

(Salunkhe and Patil, 2013)

ai = the weight given to response (Likert is used, thereforei =1, 2, 3, 4, 5)

n

X

(S

N = total number of factors

= the number of people who responded “i” for attribute j.

= is the sum of all weighted responses for the j™" attribute.

The RIW equation was used to calculate the RIW for program and project failure factors.

The weights were ranked for DoD program managers and DoD contractors. The results of

the weights are in Table 4-2 below.

Table 4-2: Relative Importance Weight Survey Results
Ratings/Rankings

DoD Industry Program
DoD Program Managers Managers DoD Consultants

Factors RIW Score Rank RIW Score Rank [ RIW Score | Rank

Schedule Related 12.86% 1 11.71% 3 1 11.66%
Budget Related 10.61% 2 12.53% 1 2 11.19%
Scope Related 10.54% 3 11.95% 2 4 9.34%
Project Management Team Related 6.15% 11 6.15% 11 11 6.94%
Contract Related 6.64% 10 6.34% 10 5 8.97%
Planning Related 8.26% 8 10.32% 4 6 8.70%
Stakeholder Engagement Related 9.47% 5 8.26% 8 7 8.33%
Risk Mitigation Related 9.13% 7 8.67% 7 9 7.86%
Communication Related 6.74% 9 6.74% 9 10 7.77%
Technology Rediness Level Related 10.43% 4 9.13% 6 8 8.14%
Contractor Related 9.16% 6 9.16% 5 3 11.10%
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4.4 Kendall’s W Analysis

In order to determine if there was a significant difference between the rankings of the
three groups’ responses, Kendall’s Coefficient of Concordance served as the analytical
tool. Kendall's coefficient of concordance, or Kendall's W, is a non-parametric statistic,
that is a recognized analytical tool appropriate for assessing the degree of agreement
among judges. Kendall's W ranges from 0 to 1. A rating of zero indicate towards no

agreement, and a rating of one indicate strong agreement.

W= —2 (Equation 11)

T m2(n3-n)

(Holland, Wolfe, Chicken, 2014)
Where:
m= total number of judges (respondents)

n = total number of objects (factors)
n = .
S = Zizl(Ri — R)? (Equation 12)

(Holland, Wolfe, Chicken, 2014)

m
i = E (rij) (Equation 13)
j=1

(Holland, Wolfe, Chicken, 2014)

(Equation 14)
(Holland, Wolfe, Chicken, 2014)
4.5 Chi-Squared Analysis

Based on the responses from Table 4 above, Kendall’s W = .84. This strongly

suggests that there is some amount of agreement between the three groups. Despite this
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strong evidence of agreement, a Chi-squared approximation was also conducted to
validate the results. Chi-squared equation is provided below.

r2=mk-1) (Equation 15)
(Devore, 2012)

Where:

k = number of factors

Table 4-3: Results

k 11
m 3
W 0.84848
r 0.77273
x° 25.4545
df 10
p-value 0.00455

Based on the chi-squared equation, the calculated value of chi-squared was 25.45.
Using the critical value for chi-squared for k = 11, the degree of freedom = 10 with

significance a = .01, the critical value of y? was calculated below:

Xos Y = x5 V=183 (Equation 16)

Since 25.45 > 18.3, reject the null hypothesis. Further, for a level of significance a =
.01, p-value .0045 is less a = .01, therefore, null hypothesis is rejected. So, the results
indicate that there is a significant level of agreement between DoD program managers,
DoD industry program managers, and DoD consultants.

Since the data analysis indicates that there is agreement between the various groups,
the leading factors present some opportunities to be addressed. For example, all groups
indicate that scope creep is a huge factor in program cancelation. This suggests that an

emphasis on managing scope could decrease program failure.

67



4.6 Cronbach Alpha Analysis
Figure 4-1 below shows the results of Cronbach Alpha calculation. The Cronbach

Alpha value of .7 suggests that the data is reliable.

Item and Total Statistics

Total
Variable Count Mean StDev
Q1 136 3.876 1.087
Q2 1386 4.169 1.051
Q3 1386 3.625 1.288
R4 1386 2.3%0 1.062
Q5 13¢ 2.669 1.224
Qe 13¢e 3.051 1.219
Q7 136 3.000 1.102
Q8 13¢ 2.853 1.183
Q9 136 2.825 1.311
Q10 136 3.029 1.047
Q11 1386 3.3%90 1.103
Total 136 34.478 6.380
Cronbach’s alpha = 0.7039
Omitted Item Statistics

Adj. Squared

Omitted Adj. Total Total Item-Adj. Multiple Cronbach’s
Variable Mean StDev Total Corr Corr Alpha
Q1 30.801 5.950 0.3281 0.2510 0.6868
Q2 30.309 6.264 0.0280 0.2135 0.7273
Q3 30.853 5.86é 0.3074 0.24586 0.6913
QR4 32.088 5.770 0.5128 0.4234 0.6859¢
Q5 31.809 5.882 0.3205 0.2390 0.6884
Q6 31.426 5.761 0.4292 0.3725 0.8702
Q7 31.478 5.958 0.304¢ 0.2217 0.6903
Q8 31.625 5.663 0.5399 0.3879 0.6518
Q9 31.853 5.685 0.4479 0.3728 0.68662
Q10 31.449 5.951 0.3368 0.2723 0.685¢6
Q11 31.088 5.967 0.2951 0.2788 0.6917

Figure 4-1: Cronbach Analysis
Analysis conducted using Minitab

4.7 Survey Question Results

This section of the chapter presents the results of the individual survey questions.
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4.7.1. Question 1 Results:

Q1 Do you consent to allow your responses

to be used for analysis at the aggregate
level and are you a voluntary participant in

this survey who is not under undue
influence or coercion to participate?

No

0% 10% 20% 30% 40%

Answer Choices
Yes

MNo

Total

Figure 4-2: Question 1 Results

Responses

99.27%

0.73%

Figure and results computed from Survey Monkey
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20%

00%

100%
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4.7.2 Question 2 Results

Q2 How many years of experience do you
have with project/program management?

Answered: 137  Skipped: 0

<1 year

1-5 Years

5-10 Years

B _

0% 10% 20% 30% 40% 50% 60% 70% 20% 90% 100%

Answer Choices Responses
< 1year A6% 2
1.5 Years 12.87% 19
5-10 Years 2263% =
S0 | e208% 85
Total | 137

Figure 4-3: Question 2 Results

Figure and results computed from Survey Monkey
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4.7.3 Question 3 Results

Q3 Whigh best describes your current

employer?

Ancwered: 132 Bkipped: 1

DoD
Frogramigzal,..

Army
Programgzal,..

NavyMsrine
Program Manager

Alr Foroe
Frogramigzal,..

Defence
Contraotor...
Inductry (Non
pap, Reistea)

Qovermment
Non-DoD

Concuiting

Other (pleace
2 LB

0% 0% 20% 30% 40% 50% B0%N 70%

Ancwer Cholosc
DeD FrogramiPraject Manager
Amvy ProgramProject Manager
NawvyiMarine Program Manager
Ak Foroe ProgramiProject Manager
Defense Contractor Related industry
Industry (Non DoD Refated)
Gavemment NonDoD
Consuting
Other (pease specify|

Total

Figure 4-4: Question 3 Results

Figure and results computed from Survey Monkey
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80% SN

Recponces

23.88%
147T%

' 147T%
284%
37.60%

' 0.74%
147T%
2874%

0.00%

100%



4.7.4 Question 4 Results

Q4 Whigh best describes your current

occupation?

Amcwered: 138 Bkipped:

Program/Projeot
Manager

Solentict

Engineer

co"‘mn‘ -

Otner

Other (pleace
Lol

0% 10% 20% 30% 40% 50%

Ancwer Cholosc
ProgramProject Manager
Scentst
Engineer
Corsuitant
Other

Other (please specily|

Total

Figure 4-5: Question 4 Results

Figure and results computed from Survey Monkey
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T0% 0%

Recponcoc

TI63%

0.00%

0D.74%

25.74%

0.00%

0.00%
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4.7.5 Question 5 Results

Q5 What is the average program budget for
which you have worked on or been
responsible for (millions of dollars?

Ancwered: 136 Skipped: 2

*100

0% 10% 20% 30% 40% 50% 0N 70% 80% 0% 100%

Ancwer Cholosc Recponces
>100 21.48% 268
101 500 18.30% 22
500 - 1000 20.00% 27
1000 - 5000 2% 4
>6000 12.68% 17
Other (please specity) 0.00% o

Total 126

Figure 4-6: Question 5 Results

Figure and results computed from Survey Monkey
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4.7.6 Question 6 Results

Q6 In your experience, when are most QoD
programs cancelled/terminated?

Ancwered: 134 Bkipped: 1

% 10% 20% 30% 0% LR % 70% 20w

Ancwer Cholosc

Prior 10 Miestone A

Betwoen Miestone A and Mikestone B

B ana c
Aler Milestone C

Other (please specity]

Total

Figure 4-7: Question 6 Results

Figure and results computed from Survey Monkey

74

Recponces

3.43%

32.35%

17.05%

0.00%

90% 100%

63

44

24

128



4.7.7 Question 7 Results

Q7 In your experience, are most DoD
programs cancelled/terminated for cause or
convenience?

Ancwered: 137 Bkipped: 0

Cauce

=== _

Otner

Other (pieace
SR8
0% 10% 0% 30% 40% 50% 0% 7% 80% o0% 100%
Ancwer Cholosc Recponcec

Cause 23.68% 53
Comvenence 5% S
Other 16.33% 21
Other (please specity| a00% D
Total 137

Figure 4-8: Question 7 Results

Figure and results computed from Survey Monkey
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4.7.8 Question 8 Results

Q8 Please rate how schedule related factors
influence project performance leading to
termination with 1 (least likely) to 5 (highly
likely)

Amncwersd: 127 Skipped: 0

0% 10% 20% 3% 40% 50% 0% T0% 80% 0%  100%

' W W W W

Schedule Related Aftributes 1.48% 16.23% 0.88% 27.01% 26.668%

Figure 4-9: Question 8 Results

Figure and results computed from Survey Monkey
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4.7.9 Question 9 Results

Q9 Please rate how budget related factors
influence project performance leading to
termination with 1 (least likely) to 5 (highly
likely)

Ancwered: 137 Skipped: 0

Budget Related
Attributec

0% "N 20% 30% 4% So% L 70% L[S 0% 100%

N 4 L3 Total

Budget Relatod ARridutes 210% B4 11.01% 20.83% 40.72%

Figure 4-10: Question 9 Results

Figure and results computed from Survey Monkey
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4.7.10 Question 10 Results

Q10 Please rate how scope related factors
influence project performance leading to
termination with 1 (least likely) to 5 (highly
likely)

ncwered: 137  Ikipped: 0

L —
toope Relatea
Attributec
% 10% 20% 0% 40N 0% % 70% L[ °0% 100%
' M W W W
1 2 M 4 & Total
Scope Relaled Aftirbutes 7.30% 14.80% 24.08% 23.38% 30.88%
o 20 ] 32 42

Figure 4-11: Question 10 Results

Figure and results computed from Survey Monkey
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4.7.11 Question 11 Results

Q11 Please rate how project management
team related factors influence project
performance leading to termination with 1
(least likely) to 5 (highly likely)

Ancwered: 137  Bkipped: 0

0% 10% 20% 0% 0% 0% % 70% 8% 0% 100%
= W W W

1 2 2 4 & Total

Project Management Team Related Atrdutes 10.71% 43.80% 26.66% 7% 219%
- 60 as 12 3 137

Figure 4-12: Question 11 Results

Figure and results computed from Survey Monkey
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4.7.12 Question 12 Results

Q12 Please rate how contract related
factors influence project performance
leading to termination with 1 (least likely) to
5 (highly likely)

Aocwered: 137 Bkipped: 0

% 10% 0% 30% 40% 50% (= To% 80% % 100%

Convact Related Atfributes 20.44% 27.74% 20.88% 16.38%
28 38 42 21

Figure 4-13: Question 12 Results

Figure and results computed from Survey Monkey

80

B.54%

Total

137



4.7.13 Question 13 Results

Q13 Please rate how planning related
factors influence project performance

leading to termination with 1 (least likely) to

5 (highly likely)

Ancwered: 137  Ikipped: 0

1

Piznning
Relsted.

W W m W

Planning Related Altrbutes 18.08% 11.82%
22 16

Figure 4-14: Question 13 Results

Figure and results computed from Survey Monkey
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38.00%
53

70%

B0%

24.00%
a3

80% 100%

P48%

Total



4.7.14 Question 14 Results

Q14 Please rate how stakeholder
engagement related factors influence
project performance leading to termination
with 1 (least likely) to 5 (highly likely)

Ancwered: 137 Ekipped: 0

stzkehoider
Related.

0% 10% 20% 30% 40% 50% BO% T0% 80%

' OE O E W s

Stakeholder Related Aftributes B8.48% 21.47% 20.42%
13 29 G4

Figure 4-15: Question 14 Results

Figure and results computed from Survey Monkey
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4.7.15 Question 15 Results

Q15 Please rate how risk mitigation related
factors influence project performance
leading to termination with 1 (least likely) to
5 (highly likely)

Amcwered: §37 BRkipped:- O

0% 10% 0% 3% 0% 50% 0% 70% a0%

m Om E O W

Risk Mitigatian Relaled Atiributes 17.62% 18.26% 6.04%
24 25 a8

Figure 4-16: Question 15 Results

Figure and results computed from Survey Monkey
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4.7.16 Question 16 Results

Q16 Please rate how communication related
factors influence project performance
leading to termination with 1 (least likely) to
5 (highly likely)

Ancwered: 137 Ikipped: 0

0% 100% 20% 0% 0% 50 % 70% 8o%n 0% 100%

H' N W O’ W

Commanication Related Atirbutes 24.0% 26.66% 24.0%% 10.08% 10.22%
33 s k<) n “

Figure 4-17: Question 16 Results

Figure and results computed from Survey Monkey
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4.7.17 Question 17 Results

Q17 Please rate how technology readiness
level related factors influence project
performance leading to termination with 1
(least likely) to 5 (highly likely)

Ancwered: 137  Skipped: 0

Teohnology
Readinece Lo

0% 10% 20% 0% 0% S0% eo% 70% 80%

" W W W m

Techmology Readiness Level Related Amibutes 7.30% 23.38% £1.81%
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Figure 4-18: Question 17 Results

Figure and results computed from Survey Monkey
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4.7.18 Question 18 Results

Q18 Please rate how contractor related
factors influence project performance

leading to termination with 1 (least likely) to

5 (highly likely)

Ancwored: 137 Skipped: 0

0% 10% 20% 30% 40% 50% 60%

Contractor Related Atiributes 2.82% 18.71% 7.88%

Figure 4-19: Question 18 Results

Figure and results computed from Survey Monkey
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4.7.19 Question 19 Results

Q19 Do you have any of the following
certifications?

Ancwered: 138 Skipped: 1

Project
Mansgement...

feR
Aoquicition._.

ey
Aogquicttion. .
oeR
Aoquicition._.
Otner
Program/Pzal,..

None
0% 10% 0% 30% 40% 50% 0% T0% B0% 0%

Ancwer Cholosc

Project o Pros Cer

DoD Acquiskion Workfarce improvement Act {DAWIA) Level |

DoD Acquisticn Warkforce improvement Act (DAVIA} Lavel II

Dob Acquistion Waorkforce improverment Act {DAVIA} Level 11l

Other ProgramiFroject Related Certifications

None
Total

Figure 4-20: Question 19 Results

Figure and results computed from Survey Monkey
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4.8 Kruskal-Wallis Results

4.8.1 Kruskal- Wallis Question 8 Results

Table 4-4: KW Test Q8

Gl

DoD Consultant
DoD BM
Industry EM
Cverall
H=9.22 DF
H=9.91 DF

[ S ]

N Median
34 4.000
45 3.000
52 4.000

131
P = 0.010
P =0.007

Ave Rank Z
2.4 0.43
52.7 -2.90
75.9 2.43
66.0

(adjusted for ties)

Kruskal-Wallis calculations compiled using Minitab

4.8.2 Kruskal- Wallis Question 9 Results

Table 4-5: KW Test Q9

G2

DeD Ceonsultant

oD PM

Industry BPM

Overall

H
H

10.77 DF
12.54 DF

N
34
45
52

131

[ ST S ]

o o

Kruskal-Wallis calculations compiled

Median Ave Rank Z
4.000 47.6 -3.28
5.000 73.0 1.52
5.000 72.0 1.4¢

€6.0

= 0.005

= 0.002 (adjusted for ties)

using Minitab

4.8.3 Kruskal-Wallis Question 10 Results

Table 4-6: KW Test Q10

G3

DoD Consultant

DeD PM
Industry EM
Cverall

B =

H =

N
34
45
52

131

=2 P
=2 P

M

edian
3.000
3.000
5.000

0.000
0.000

Ave Rank Z
43.7 -3.09
€0.9 -1.11
81.7 3.85
€e.0

(adjusted for ties)

Kruskal-Wallis calculations compiled using Minitab
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4.8.4 Kruskal-Wallis Question 11 Results

Table 4-7: KW Test Q11

G4 N Median
DoD Consultant 34 2.000
DoD BM 45 2.000
Industry EM 52 2.000
bverall 131

H=0.85 DF=2 P = 0.654
H=0.9¢ DF=2 P = 0.618

Ave Rank
66.3
62.1
€9.
66.

o N

(adjusted for ties)

Kruskal-Wallis calculations compiled using Minitab

4.8.5 Kruskal-Wallis Question 12 Results

Table 4-8: KW Test Q12

G5

DeD Consultant 34

DoD PM

Industry BM
Overall

H

3.61 DF
H=3.84 DF =

N Median
3.000
45 2.000
52 2.000

131
=2 P =0.165
2 P =0.146

Ave Rank
76.4
63.9
61.0
66.0

(adjusted for ties)

Kruskal-Wallis calculations compiled using Minitab

4.8.6 Kruskal-Wallis Question 13 Results

Table 4-9: KW Test Q13

Gé N Median
DoD Consultant 34 3.000
DoD PM 45 3.000
Industry BEM 52 3.000
Cverall 131

H=9.94 DF=2 P = 0.007
H=10.79 DF =2 P = 0.005

Ave Rank
59.2
56.4
78.8
66.0

{(adjusted for ties)

Kruskal-Wallis calculations compiled using Minitab
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o
~] 0 O
[l - VR R o

A
1.86
-0.47
-1.22

-1.22
-2.10
3.14



4.8.7 Kruskal-Wallis Question 14 Results

Table 4-10: KW Test Q14
G7

DeD Consultant

DoD PM

Industry EM

Overall

H=2.45 DF =
H=2.71 DF

Kruskal-Wallis calculations compiled

N Median Ave Rank Z
3.000 57.4 -1.53
3.000 87.4 0.32
3.000 70.4 1.07

66.0
= 0.287

= 0.257 (adjusted for ties)

using Minitab

4.8.8 Kruskal-Wallis Question 15 Results

Table 4-11: KW Test Q15
G8

DoD Ceonsultant

DoD PM

Industry BM

Overall

H=5.96 DF

H=6.38

NN

Median Ave Rank Z
2.000 56.5 -1.70
3.000 €2.1 -0.85
3.000 75.86 2.35

86.0
= 0.051

0.041 (adjusted for ties)

Kruskal-Wallis calculations compiled using Minitab

4.8.9 Kruskal-Wallis Question 16 Results

Table 4-12: KW Test Q16

G9

DoD Consultant

DoD PM

Industry EM

Overall

H
H

1.23 DF
1.29 DF =

N Median Ave Rank Z
2.000 €5.8 -0.04
2.000 61.5 -0.98
3.000 70.0 0.99

€6.0
= 0.542

= 0.524 (adjusted for ties)

Kruskal-Wallis calculations compiled using Minitab
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4.8.10 Kruskal-Wallis Question 17 Results

Table 4-13: KW Test Q17

G10 N Median Ave Rank
DoD Consultant 34 3.000 51.8
DoD BPM 45 3.000 Trx2
Industry EM 52 3.000 70.8
Overall 131 6.0
H=¢6.46 DF =2 P = 0.040

H=7.13 DF=2 P =0.028 (adjusted

Kruskal-Wallis calculations compiled using Minitab
4.8.11 Kruskal-Wallis Question 18 Results

Table 4-14: KW TestlQ18

Gll N Median re Rank
DoD Consultant 34 3.000 73.0
DoD PM 45 3.000 51.8
Industry PM 52 3.000 T3 %7
Overall 131 66.0
H=9.61 DF=2 P = 0.008

H=10.44 DF =2 P = 0.005

Kruskal-Wallis calculations compiled using Minitab

Z
-2.54
1.14
1.17

for ties)

.25

e
.

(adjusted for ties)

The table below, Table 4-15, summarizes the results of Kruskal-Wallis Test, with

regards to the comparison of the three groups on each of the questions. The results

suggest that there is agreement on certain factors and disagreement on others. However,

the results of the RIW, Kendall’s Tau, and Chi-squared analysis indicate that there is an

overall agreement about the factors.
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Table 4-15: Kruskal-Wallis Summary results

Alpha = .05
Null
Question| p-value | Hypothesis [Conclusion
7 0.01 Reject Agreement
8 0.005 Reject Agreement
9 0 Reject Agreement
10 0.654 | Do not reject |Disagreement
11 0.165 | Do not reject |Disagreement
12 0.007 Reject Agreement
13 0.257 | Do notreject |Disagreement
14 0.051 | Do notreject |Disagreement
15 0.542 | Do not reject |Disagreement
16 0.04 Reject Agreement
17 0.008 Reject Agreement

4.9 Pareto Chart Analysis

This section of the chapter uses Pareto Chart Analysis to identify any trends and
differences between the three groups. A Pareto Chart is a graph that is composed of bars
representing various categories ranked from highest to lowest on the left axis (Wilkinson,
2006). The right axis is composed of the cumulative percentages of the representative
categories (Wilkinson, 2006). The left axis displays the frequency of the various

categories (Wilkinson, 2006).
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4.9.1 DOD Pareto Chart Analysis
DOD Program Managers
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Figure 4-21: DOD Program Managers Pareto Chart

The DOD Program Managers Pareto Chart indicates that eighty percent of the
terminations are influenced by schedule, budget, scope, technology readiness level,
contractor related, and risk mitigation strategies. Factors for the remaining twenty
percent include planning, communication, contract, and project management team
related. The small variance between factors that comprise the eighty percent mark
suggest that these factors are equally important carrying almost equal weights. This
suggests that determining the root causes in all these instances could decrease the amount

of programs that lead to termination.
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4.9.2 DOD Industry Program Manager Pareto Chart Analysis

DOD Industry Prgram Managers
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Figure 4-22: DOD Industry Program Managers Pareto Chart

The DOD Industry Program Managers Pareto Chart indicates that eighty percent of
terminations are influenced by budget, scope, schedule, planning, contractor, technology
readiness level, and risk mitigation. Factors accounting for the remaining twenty percent
of terminations include stakeholder engagement, communication, contract, and project
management team related. The small variance between factors that comprise the eighty
percent mark suggest that these factors are equally important carrying almost equal
weights. This suggests that determining the root causes in all these instances could
decrease the amount of programs that lead to termination. Of important note is that there
is very little difference between DOD program managers and DOD Industry program

managers. This analysis confirms the relative importance weight analysis.
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4.9.3 DOD Consultant Program Analysis

DOD Consultant
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Figure 4-23: DOD Consultant Pareto Chart

The DOD Consultant Chart indicates that eighty percent of terminations are
influenced by schedule, budget, contractor, scope, contract, planning, and stakeholder
engagement. Factors accounting for the remaining twenty percent of terminations
include technology readiness level, risk mitigation, communication, and project team
related. The small variance between factors that comprise the eighty percent mark
suggest that these factors are equally important carrying almost equal weights. This
suggests that determining the root causes in all these instances could decrease the amount
of programs that lead to termination. Of important note is that there are several
differences between what consultants perceive as the factors that influence termination as
opposed to DOD program managers and DOD industry program managers. One stark
difference is the importance of the contractor. DOD program managers and DOD

industry program managers rank contractor related attributes sixth and fifth respectively.
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DOD consultants rated contractor related attributes as third. Several possible
explanations posit why this difference has occurred. First, the perceptions and biases of
the various groups taking the survey have to be considered. For example, the DOD
industry program managers rated this attribute sixth. It is conceivable that this group is
not going to blame themselves for program terminations. The fact that they still rated this
factor in the middle of the road suggests that there is some culpability for DOD industry
contractors. DOD program mangers rated this slightly higher than DOD industry
program managers. Here again, the biases of the group to place blame on another is
certainly a point for consideration. Each group is more likely to place the blame on the
other group for program termination. However, the relatively close ranking of both
group suggests that both groups bear some degree of responsibility. The starkest
difference is between the consultants and the other two comparison groups. Consultants,
unlike the other two groups, draw from experience and more analytical rigor. They bear
minimum responsibility or culpability. Therefore, their perspective is more pure and
granular in the absence of a natural biases. This also suggests that DOD industry

contractor’s failure to deliver programs leads to termination.

4.10 Section Conclusion

This chapter presented the results of the survey and their analysis. It provided the
results of the RIW analysis that identified the importance or influence of the various
factors for analysis. The results of the RIW were used to calculate Kendall’s W, to
measure the agreement between the three different groups. A Chi-squared distribution
was used to confirm the results of Kendall’s Tau. A Krusal-Wallis analysis measured the

agreement between the groups with respect to individual questions.
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Chapter 5. Study Limitations and Areas for Future Study

5.1 Chapter Introduction
This chapter introduces some of the study limitations. This chapter also outline new

areas for future study.

5.2 Study Limitation

The research presented in this article has several limitations that should be considered
when analyzing the findings. First, this study was performed at the aggregate level within
the DoD. DoD survey participants represented all branches of the Services and DoD
program managers. Perspectives from the different services were not considered, but
rather, DoD aggregate. Although the services have very similar experiences in program
and project cancellation, the nuances of the differences in the importance of factors is
worth mentioning and exploring in future research.

Another limitation of the research is the mode chosen for factor analysis. The
researchers presented and selected the factors for analysis, to be presented to the survey
participants. Although the factors were determined from an exhaustive literature review,
an open-ended survey may have presented a new set of factors for analysis and
consideration, which would be unique to DoD program and project management. Further,
the researchers limited the factors for analysis, thereby excluding some factors from the
literature. However, the factors selected for analysis were most common across multiple
authors and articles.

A third limitation of the research is the root cause analysis of the factors that were
identified, surveyed, and analyzed. Root cause analysis of the factors would provide

greater fidelity and granularity for them. This fidelity and granularity could lead to
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plausible solutions and corrective actions to address the influence of these factors on
DoD acquisition program termination. The authors chose to first focus on identifying
DoD acquisition program factors and determining whether an agreement existed among
the three prominent DoD acquisition groups. The authors recommend that future studies
should focus on the root cause analysis of the factors identified.

A fourth limitation for consideration is the self-reporting of the respondents.
Although the survey was based on expert judgement, biases could exist amongst the
participants. Biases could have been introduced too, as the experts relied on their
personal assessments. As time progresses, memories and experiences may have become

skewed.

5.3 Areas for Future Studies

In a similar vein to the study limitations, there are several recommended areas for
future research. First, this study did not consider the role of the United States Congress in
DoD acquisition program cancelation. In the United States, Congress plays a huge role in
program termination. Congress has the power to cut program budgets, terminate
programs, conduct hearings on program status, and change requirements. Often, the DoD
wants to cut a program, but Congress orders the programs to continue. As mentioned in
the study limitations, an open-ended survey could produce an entirely new set of factors
or attributes for consideration or analysis, which is unique to DoD programs. Once these
new factors are identified, a host of data analysis could be performed, to include but not
limit it to dynamic interactions of these new factors, attributes, and factor analysis, and
relative importance of weight. This study identified the most important factors. Future

research could focus on the most critical factors unique to the Department of Defense.
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Another area for future research could be the derivatives of failed and canceled programs.
Although programs are canceled, there is not always a necessary loss. The derivatives,
vestiges, and lessons learned from those programs suggest that all is not lost. Putting a
value on these aspects could be beneficial in program analysis or termination. For
example, the Army Future Combat System was terminated. On the surface and aggregate,
this may appear to be a failure, but many of the technologies and systems developed were
used in other Army systems. All was not lost, despite program failure and termination. A
comparison of successful and failed DoD programs is another area for future research.
This research could compare the root causes in the difference between success and
failures. A final area for future research is the role of knowledge management in program
and project failure.

5.3.1 Markov Chain Analysis

Markov Chain Analysis could provide a unique perspective on the leading factors,
and predict or anticipate if a program is going to fail. Table 5-1 below indicates at the

potential Markov states, based on scope, budget, and schedule.
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Table 5-1: Markov Chain Program State Example

State Budget Schedule Scope
0 No Change| No Change | No Change
1 No Change Increase No Change
2 No Change Increase Increase
3 No Change Increase Decrease
4 No Change | Decrease No Change
5 No Change| Decrease Increase
6 No Change | Decrease Decrease
7 Decrease | No Change | No Change
8 Decrease Increase No Change
9 Decrease Increase Increase
10 Decrease Increase Decrease
11 Decrease Decrease Increase
12 Decrease Decrease No Change
13 Decrease Decrease Decrease
14 Increase | No Change | No Change
15 Increase Increase No Change
16 Increase Increase Decrease
17 Increase Decrease No Change
18 Increase Decrease Increase
19 Increase Decrease Decrease
20 Increase Increase Increase

5.3.2 Multi-Criteria Decision Making and Program terminations

Another area for future study could be Multi-Criteria Decision Making (MCDM)
analysis, to help decision-makers identify the most important factors and their value on
when and how programs are terminated. MCDM has a good deal of promise in DoD
Acquisition Program analysis. Georgiannis, Mazzuchi, and Sarkani’s research in the

analysis of alternatives for DoD decision-making is a great place to start (Georgiannis,

2013).
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5.4 Systems Dynamics and Program Cancellation

A final future area for consideration is the use of system dynamics to construct a
model to understand the influence of one variable or factor on another. A definite
interaction between the variables occur. For example, an increase in budget could
increase or decrease the schedule. A change in scope could effect a change in the
schedule. A model that predicts the dynamic interactions of the factors here, could serve
a program or project manager well in understanding the effects of the interactions of the
variable. A useful tool could be developed. The table below is a notional table where a

survey could identify the interactions of the variables with regards to each other.

Table 5-2: Notional Survey Program System Dynamics Table

FACTORS 1 2 3 4 5 6 7 8 9 10 11
1 H L H M M L M L H H
2 M H M M M L L L L H
3 M L L L L M M M H H
4 M M M M L M L L L M
5 M L M H L L M M H L
6 M H M M M L H L M H
7 M H L H H H M M M L
8 L L M H M H L M H M
9 H L H L L L L L M H

10 H M H M M M M M L L
11 H M H H H H L L L M
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Chapter 6. Conclusion

6.1 Chapter Introduction
This chapter is a brief summary of the previous ones. It also reminds the reader of the
purpose and outcome of the study. The chapter also makes a few recommendations,
based on the research.
6.2 Study Purpose
This article analyzes and evaluates the causes of acquisition program and project

failure within the DoD. The objectives of this article are as follows:

To study, identify, and evaluate the most critical factors that influence
program and project termination within DoD;
e To evaluate the main factors, based on expert judgment, that lead to program
and project failure, and their relative importance;
e To identify any differences between DoD acquisition program managers, DoD
contractors, and DoD consultants; and
e To serve as a springboard for future research in DoD program and project
management.

The purpose of this research is to expand the current understanding of program and
project failures and successes, and to identify the different perspectives between various
stakeholders within the acquisition program, and project management enterprise at the
aggregate level. Although significant research has been conducted on terminated
programs within the DoD, the research has focused on individual programs or a group of

select programs. The Federally Funded Research and Development Centers, GAO, and
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Congressional Research Service normally evaluate a specific program, or a small group
of programs.

However, the author could neither find a robust comprehensive study, based on expert
judgment (the approach used in this research) in the literature, nor the analytical approach
used in the text for the analysis of DoD program and project terminations.

6.3 Chapter Summaries

Chapter 1 was a brief introduction into the problem of program terminations within
the DOD. This chapter identified the billions of dollars lost when programs never become
operational or capable. This chapter introduced the foundation for the study. Chapter 1
outlined the flow of the subsequent chapters.

Chapter 2 was a literature review that focused on three primary areas in the literature
required for the study. The first area was the journal articles on the factors that influence
program as well as project success and failures. The second area concentrated on
theoretical frameworks on project success and failure. Another area focused on program
and project success, with large, complex programs in the defense industry. The final area
of the literature review focused on government reports on the DoD programs. This
formed the basis of this study. The factors for analysis were extrapolated from the
literature review.

Chapter 3 introduced the methodology for the research. Each area was thoroughly
explained. The logic flow was also explained. The methodology consisted of developing
a survey of the factors based on the literature review. The survey was then administered
to the members of three distinct groups: DoD Program Managers, DoD Industry Program

Managers, and DoD Consultants. The survey was then analyzed. The results of the survey
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were analyzed, using Relative Importance Weight, Kendall’s W, Chi-squared analysis,
and Kruskall-Wallis test.

Chapter 4 was a presentation of the results. The major finding was that a statically
significant difference does not exist between the three groups. This suggests that there is
agreement on the most influential factors that lead to the termination and the relative
importance in the weight of those factors. Budget and scope were found to be the most
significant factors affecting program management and termination.

Chapter 5 introduced new areas for study. These areas included system dynamics and
Markov chain analysis on the factors that influence termination. The chapter also
identified the shortcomings of the study.

6.4 Recommendations

The research identified the Relative Importance Weight of factors influencing DoD
program termination. Through a survey of experts and stakeholders from the DoD and
industry, the research showed that while the Relative Importance Weights are different
between the groups, the difference is insignificant, suggesting a general agreement
amongst the most important factors. This agreement suggests that there are opportunities
and areas for the groups to work together, and to mitigate the most important factors,
thereby, decreasing the likelihood of program termination.

Based on the analysis discussed previously, the author offer several recommendations
for consideration, since the experts agree that several attributes influence DoD program
termination:

e DoD should continue investment into understanding the root causes of

schedule-related attributes.
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¢ Realistic, adequate, and appropriate fiduciary requirements must be
established early in the programming process, to ensure program success.

e DoD should continue investment in understanding the requirements of the
programs.

e Since DoD consultants ranked contractor-related attributes as extremely high,
and DoD program managers and DoD industry program managers rated
contractor-related attributes relatively high, this area bears further research to
explore and perform a root cause analysis of the contractor-related attributes.

e The DoD’s investment in program manager training and equipping program
managers should be continued.

Implementation of the recommendations should have a positive influence on DoD

acquisition program performance.
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Appendix A: Raw Data Questions 7 -18

Table Appendix A.1 DoD Industry PM Raw Data Table
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Table Appendix A.2 DoD Program Manager Raw Data Table
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Table Appendix A.3 DoD Consultant Data Table

Q17

Q16

Q15

Q14

Q13

Q12

Q11

Q10

Q9

Q8

Q7

Respondent

10
11
12
13

14
15
16
17
18
19
20
21

22
23
24
25

26
27

28
29
30

31

32

33

35

36

126



Appendix B: Survey

Survey Purpose and Goal

Thank you for agreeing to participate in this survey. The purpose of this survey is identify the
critical factors that lead to DoD Program termination. As most of you are aware, program
termination and cancellations cost the DoD and the American taxpayer billions of dollars. This
research will further the DoD’s understanding of the critical factors that lead to program
termination. This survey will use the following data analytic techniques for analysis: relative
importance weight factors, factor analysis, Cronbach's alpha, Kendall's W, and Chi Squared
distribution. Your participation in this survey will neither require you to identify any personal
information that would identify you as a participant, nor attribute any responses to you. This is a
totally blind survey.

Only summary data from the study will be published. Survey responses will be recorded
anonymously through the online survey tool to ensure confidentiality. All information collected
from the participants will be kept anonymous and neither your name nor your associated
business affiliations will be revealed in the report. Moreover, no one except the researcher will
know about your specific answers. Participation in study is completely voluntary and you may
choose discontinue participation at any time without consequence. Data from participants who
choose to withdraw during the course of the study will be omitted from the study’s analysis. All
data results will be stored on a password protected flash drive and no one but the primary
researcher will have access to the survey information. If you have any questions, please contact
the primary researcher, Patrick Clowney at Patrick.clowney@gmail.com. By clicking "yes" at the
start of the survey, you acknowledge that you are over 18 and agree to voluntarily participate in

the study. Thank you for agreeing to participate in this survey.
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1. Do you consent to allow your responses to be used for analysis at the aggregate level and are
you a voluntary participant in this survey who is not under undue influence or coercion to
participate?

Yes

No

2. How many years of experience do you have with project/program management?
_ _<l1lyear

__1-5Years

___5-10 Years

__>10years

3. Which best describes your current employer?

___DoD Program/Project Manager
___Army Program/Project Manager
__Navy/Marine Program Manager
___Air Force Program/Project Manager
___ Defense Contractor Related Industry
___Industry (Non DoD Related)
___Government Non-DoD

__ Consulting

__ Other (please specify)

4. Which best describes your current occupation?
___Program/Project Manager

___Scientist

___Engineer

___ Consultant
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___ Other (please specify)

5. What is the average program budget for which you have worked on or been responsible for
(millions of dollars?

_>100
~101-500
500 -1000
1000 — 5000
__>5000

___Other (please specify)

6. In your experience, when are most DoD programs cancelled/terminated?

___Prior to Milestone A

___ Between Milestone A and Milestone B
___Between Milestone B and Milestone C
___After Milestone C

__ Other (please specify)

7. In your experience, are most DoD programs cancelled/terminated for cause or convenience?

___Cause
___Convenience

___ Other (please specify)

8. Please rate how schedule related factors influence project performance leading to
termination with 1 (least likely) to 5 (highly likely)

1 2 3 4 5
Schedule Related
Attributes
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9. Please rate how budget related factors influence project performance leading to termination
with 1 (least likely) to 5 (highly likely)

1 2 3 4 5

Budget Related
Attributes

10. Please rate how scope related factors influence project performance leading to termination
with 1 (least likely) to 5 (highly likely)

1 2 3 4 5

Scope Related
Attributes

11. Please rate how project management team related factors influence project performance
leading to termination with 1 (least likely) to 5 (highly likely)

1 2 3 4 5

Project Management

Team Related

12. Please rate how contract related factors influence project performance leading to termination
with 1 (least likely) to 5 (highly likely)

1 2 3 4 5

Contract Related

Attributes

13. Please rate how planning related factors influence project performance leading to termination
with 1 (least likely) to 5 (highly likely)

1 2 3 4 5

Planning Related
Attributes

14. Please rate how stakeholder engagement related factors influence project performance
leading to termination with 1 (least likely) to 5 (highly likely)

Stakeholder Related
Attributes
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15. Please rate how risk mitigation related factors influence project performance leading to
termination with 1 (least likely) to 5 (highly likely)

1 2 3 4 5

Risk Mitigation
Related Attributes

16. Please rate how communication related factors influence project performance leading to
termination with 1 (least likely) to 5 (highly likely)

1 2 3 4 5

Communication
Related Attributes

17. Please rate how technology readiness level related factors influence project performance
leading to termination with 1 (least likely) to 5 (highly likely)

1 2 3 4 5

Technology

Readiness Level

18. Please rate how contractor related factors influence project performance leading to
termination with 1 (least likely) to 5 (highly likely)

1 2 3 4 5

Contractor Related

Attributes

19. Do you have any of the following certifications?
____ Project Management Profession Certification
__DoD Acquisition Workforce Improvement Act (DAWIA) Level |
__ DoD Acquisition Workforce Improvement Act (DAWIA) Level Il
__ DoD Acquisition Workforce Improvement Act (DAWIA) Level llI
____ Other Program/Project Related Certifications

None

20. Please add any additional comments on program/project failure or termination

21. Have you ever been associated with a program that was cancelled or terminated?
Yes
No
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