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Abstract

FIST is an emerging and unproven rapid acquisition model. There are four FIST
values that stand for Fast, Inexpensive, Simple, and Tiny and 18 FIST activities. The
premise of the FIST theory is that programs that emphasize these four values will be
successful in delivering weapon systems on time and within budget by utilizing the tools
and activities presented in the FIST model.

The purpose of this research was to develop an Analytical Hierarchy Process
(AHP) model to be applied as a comparative tool against the original FIST model. The
AHP model is developed through an experiment that surveys project managers from
military and civilian sectors. The results determine the strengths, weaknesses,
repeatability, and validity of the FIST model. Additionally, recommendations are
provided for future use and improvements of the FIST framework. As an added benefit,
value differences between different segments of program managers are examined to
determine if there are any ideological disconnects in the community.

The results suggest that the FIST model is reproducible with the AHP theory and
that there are certain program characteristics that denote if a program would benefit from
being developed by FIST. However, there are distinct weaknesses to the model that
signify not all programs would succeed if FIST was employed during development.
Eleven additional activities are recommended for inclusion in the FIST model. Overall,
FIST is a starting point that requires additional attributes to truly be among the viable

solutions to the Department of Defense acquisition problem.
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FIST & THE ANALYTICAL HIERARCHY PROCESS:
COMPARATIVE MODELING

I Introduction
Ward (2004) created the acquisition model named FIST with the goal of producing an
effective change in the United States (U.S.) Department of Defense (DoD) acquisition
processes. The Analytical Hierarchy Process (AHP) is a proven decision-making theory
that provides decision-makers with a framework for decomposing and structuring a
decision problem. The purpose of this thesis is to create a comparative model of FIST
utilizing AHP. This research tests the decision-making ability of AHP against an

emerging FIST theory on successful system development and delivery.

General Issue

The U.S. DoD defines the defense acquisition system as, “The management
process by which the Department of Defense provides effective, affordable, and timely
systems to the users” (DoD Directive, 2003:4). According to the U.S. Government
Accountability Office (GAQ), the share of programs with a 25 percent or more increase
in program acquisition unit cost has increased to 44 percent (GAO, 2008). This is an
increase of seven percent from 2000 to 2008. A subsequent GAO report stated that the
total cost of the DoD’s current portfolio of 96 major defense acquisition programs has
grown by over $74.4 billion, or five percent of the $1.58 trillion overall budget, in only
one year (GAO, 2012). Decomposing the budget reveals acquisition inefficiencies in

production attribute $31.1 billion to the growth with an additional $29.6 billion due to



guantity changes (GAO, 2012). The DoD is clearly failing to provide users with the
promised effective, affordable, and timely systems.

Over the next 10 years, $600 billion in budget cuts will impact the DoD. These
budget cuts will lead to the “smallest U.S. Air Force in history in terms of personnel,
smallest ground force since 1940, and smallest number of Navy ships since 1915~
(Hodge, 2012). If budget cuts are administered indiscriminately across all programs,
individual acquisition programs could realize as much as a nine percent reduction in
budget. With almost half of all DoD programs already over budget, financial cuts would
be devastating. American Enterprise Institute scholar Mackenzie Eaglen stated “the cut
in the program side now is tending to hurt programs that are safety nets to bridge the
military for the next conflict” (Hodge, 2012). U.S. military forces may be fighting future
wars with outdated technology due to a failed acquisitions process.

Budget overruns are not the only problems facing DoD acquisitions. In 1986, the
Packard Commission stated, “Unreasonable long acquisitions cycles — ten to fifteen years
for major weapon systems is a central problem from which most other acquisition
problems stem” (Blue Ribbon, 1986:8). The GAO states that the average delay in
delivering initial operational capability for major defense acquisition programs has
increased by 32 percent, or 23 months, since the completion of the first schedule
estimates for the program. Longer development times lead to bloated budgets and
technology designed to counter threats that may no longer exist (Ward, 2009:11). This
was the case with the U.S. Army Comanche helicopter program that began in 1982 with
the intention of countering Soviet Union capabilities. In 2004, the Army cancelled the

Comanche program after having spent 22 years and $6.9 billion developing the weapon
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system (Ward, 2012b). No Comanche helicopters were built and the doctrinal niche that
the system filled disappeared. During the Comanche’s 22-year development time, new
wars and threats emerged that made the Comanche’s mission obsolete and too expensive
to continue development. When weapon systems have too long of a development
timeline, the technology becomes obsolete, and the threat may have already vanished
(Ward, 2012b).

Based on the above, the current environment of DoD acquisitions produces
defense programs that are inefficient, unaffordable, and behind schedule. This
acquisitions environment cannot coexist with the budget cuts set to occur in 2013, and
war-fighters cannot wait decades to receive new weapon systems. An effective change in
the way the DoD manages the acquisition process must transpire for the war-fighter to

continue to receive the weapons needed to conduct and win future wars.

Background

“Innovation is not necessarily or even primarily a function of budget. Many of
the interwar innovations came at a time of low budgets and small forces” (Fitzsimonds
and Van Tol, 1994:29). This idea was further developed by Ward and Quaid (2006b),
who stated that restrained program budgets allow program managers to reject
requirements creep and remain focused on the primary mission of the weapon system.
When program managers are not allowed to use additional funding and schedule delays
as tactics to solving programmatic issues, innovation often occurs to solve the problems.
Innovations may include accepting reduced performance or creating cost-effective

solutions. Smaller budgets produce shorter schedules because programs cannot afford a



prolonged development. Shorter schedules lead to less personnel turnover in the program
office and greater accountability because project managers are forced to witness the
outcome of any program management oversights. Additionally, shorter schedules
provide the user with a new weapon system sooner and releases funding for other
programs. According to Ward (2009:1), “Smaller expenditures clearly correlate with
better operational performance and... better programmatic outcomes.”

Ward (2009:iv) outlines the FIST value set as an effective approach to system
development, which “enhances project stability, increases project leader’s control and
accountability, optimizes failure, fosters ‘luck,” and facilitates learning.” The FIST
model stands for Fast, Inexpensive, Simple, and Tiny. Project managers should
emphasize these mutually reinforcing values when making programmatic decisions.

Fast is a value that can be expressed in a program through maintaining deadlines,
reducing development times, and placing an emphasis on program speed. Program
managers do not accept schedule delays as solutions to problems. Instead, tradeoffs are
made to solve the problem within the time allotted, even at the cost of reduced system
performance. Programs that value being Fast benefit from having increased reliability in
funding and requirements, and decreased personnel turnover and obsolescence. Under
this value, program offices provide the war-fighter with weapon systems ahead of
schedule. Fielding weapon systems sooner allows the technology to be deployed against
the threat it was designed to counter instead of decades in the future on an unknown
battlefield, facing unknown threats (Ward, 2009:9-14).

Inexpensive is a trait found in programs that work within the budget and

deliberately seek low-cost solutions. Program managers are willing to sacrifice project
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performance and attributes, as well as contractually incentivize contractors to finish under
budget, to ensure program costs remain under control while meeting program objectives.
Having a small budget fosters innovation because project managers must expend funds
wisely and create unique, low-cost solutions (Ward, 2009). Ward (2009) states that there
is an inverse relationship between cost and effectiveness; this concept means that
programs become less effective when additional funding is used as a program
management tool. Inexpensive is related to Fast in that small budgets cannot afford long,
expensive schedules. Inexpensive is also related to Simple due to small budget programs
choosing to leverage existing technology instead of developing new, unnecessary state-
of-the-art technology (Ward, 2009).

The concept of Simple refers to maintaining a focus on meeting reasonable
operational requirements and leveraging available technology. Too often, program
managers, engineers, and users interpret complex technology as sophisticated solutions.
Complexity and beyond state-of-the-art technology increase schedules, budgets, and risks
because the program must bear the burden of developing and debugging new technology
from concept to delivery. Simple can also be interpreted as reducing the length and
complexity of formal procedures, briefings, and contracts. Simple, by its very definition,
reinforces the values of Fast and Inexpensive (Ward, 2009).

The last value of Tiny is an “inescapable outcome of the three previous values. If
your project is inexpensive, it has a Tiny budget. If it is Fast, it has a Tiny schedule. A
simple project has a Tiny degree of complexity” (Quaid & Ward, 2006:31). The Tiny

value means having a small project team that can effectively communicate with one



another and to external parties. At some point, a large team becomes counterproductive

to the program (Ward, 2009).

Problem Statement

The FIST model is an emerging and unproven theory that has not been tested
thoroughly. The purpose of this thesis is to discover the strengths and weakness of the
FIST model by comparing it to a proven decision-making theory, AHP. Furthermore,
this research highlights if the FIST process is reproducible and reliable for analyzing
acquisition programs and successful system development. Next, is FIST a valid program
management tool that can be used in the acquisition community? In other words, does
FIST have enough depth and thoroughness to allow a program manager to use the FIST
framework to successfully manage a program? A byproduct of this research examines
the value differences in the military and civilian project management communities.
Lastly, areas of improvement to the FIST model and recommendations for future use are

given.

Methodology

The FIST values can be used as criteria for decision-makers as they choose
among alternatives and make funding decisions for programs. AHP incorporates
intangible and qualitative criteria into a quantitative decision-making process. The FIST
values can be applied to AHP as criteria to quantitatively establish the best choice among
alternatives. Criteria weights will be derived through an experiment by polling program
managers in the military and civilian industries. The FIST model’s internal reliability is

tested as a product of the experiment results. The AHP model is then used to create an



evaluation framework for programs. This framework can be used to evaluate acquisition
programs at competition or any point during development. Eleven programs from
Ward’s (2009) thesis will be analyzed by an AHP model based on the FIST values and
FIST grading rubric.

This research produced a best-to-worst ranking of the 11 programs using the AHP
model. By comparing the AHP model results with FIST results, it is hoped that insights
into FIST’s application, strengths, weaknesses, and repeatability can be discovered. If
FIST can be substantiated to be as accurate as a proven decision-making process, such as
AHP, it will significantly advance the knowledge and validity of the emerging theory.
Furthermore, the internal validity of the FIST model can be determined by gaining
consensus from the program management community on which aspects of the FIST
model are deemed most important. FIST advertises itself to be the solution to a troubled
DoD acquisition system with looming budget cuts. This research should further FIST’s

argument for adoption, recommend improvements, or expose FIST’s limitations.

Assumptions/Limitations

The Systems Engineering Efficiency Research (SEER) project was created to
provide greater visibility into the FIST model. A SEER phase | report was completed at
Arizona State University by Wu and Bhattacharya (2012). This thesis creates a
comparative model of FIST and AHP. The AHP model created will investigate the 11
programs that Ward (2009) analyzed. It is assumed that Ward (2009) ranked the
programs correctly using available information and the FIST scoring rubric. The AHP

model will only be as accurate as the depth of information available to analyze.



Information on programs may be difficult to unearth due to individual program
sensitivities, classification, and age.

Additionally, the AHP methodology limits the number of alternatives to nine
(Triantaphyllou and Mann, 1995). Therefore, this research was not able to analyze all 22
programs from Ward’s (2009) thesis. Lastly, the alternatives analysis will have to be
conducted by only the primary researcher of this study. It would be difficult to find
participants that are experts on each of the programs being evaluated. The alternatives
analysis was built off of Ward’s (2009) research. Since mission analysis was a
significant portion of his thesis, these researches choose to search for evidence that was

missing or inconclusive from his original examination.

Preview

The FIST model has been promoted as the solution to the currently unsustainable
state of DoD acquisitions. Chapter 11 will provide an extensive literature review of related
material on both the FIST model and the application of the AHP to weapon system
development and screening. Chapter 111 will describe the methodology of creating the
AHP model to which the FIST results will be compared. Furthermore, the process of
analyzing and ranking the 11 weapon system programs will be described. The results of
the AHP analysis will be presented in Chapter 1V along with a restatement of Ward’s
(2009) FIST results on the same programs. Chapter V will provide a comparison of FIST
to AHP and discuss the strengths, weaknesses, and any recommended improvements to
the FIST model. Additionally, program characteristics will be highlighted that indicate if

a program should be developed under the FIST framework.



Il. Literature Review

With a development structure that has “unreasonably long acquisitions cycles”
and cost overruns due to acquisition inefficiencies, the current Department of Defense
(DoD) acquisition environment cannot be sustained with $600 billion in budget cuts
beginning in 2013 (Blue Ribbon, 1986:8). The United States (U.S.) DoD value system
rewards weapon systems under development that have large budgets, long timelines, and
complex technologies. Often, this practice leads to programs that overpromise
performance and overrun schedules. Ward (2009) developed FIST in an attempt to
change DoD acquisitions and provide program managers with an alternative value set to
utilize. The FIST model states that program managers should focus on the values of
being Fast, Inexpensive, Simple, and Tiny when managing weapon system development
(Ward, 2009). The proposed result is a program that remains on schedule, on budget, and
delivers only the necessary technology to fulfill the capabilities required by the war-
fighter. Since FIST is an emerging and less mature model, this thesis uses the proven
decision-making theory of the Analytical Hierarchy Process (AHP) as a comparative
model to the FIST framework.

A chronological review of FIST publications will show the evolution of the
theory. Next, a brief history of AHP will be presented along with evidence that
demonstrations AHP as an effective comparative model. Lastly, current literature
describing project management and rapid acquisition success factors will be examined as

evidence of important activities not included in the FIST model.



Relevant Research

The FIST concept has evolved from a series of publications beginning with Doing
Less with More in which Inexpensive is described (Ward, 2004). Simple is explained in
Ward’s (2005) publication, The Simplicity Cycle. Ward (2006) introduces Fast through a
publication entitled /t’s About Time and Tiny through, FIST, Part 5. Ward continues to

publish material promoting the FIST model, its advantages, and uses.

Revolutions in Military Affairs

“Future revolutions will occur much more rapidly, offering far less time for
adaptation to new methods of warfare... rapid response to changing conditions in order to
survive in an intensely competitive environment is surely instruction for military affairs”
(Fitzsimonds and Van Tol, 1994:29). This means that the DoD should have a flexible
acquisitions system that delivers new capabilities rapidly to counter emerging threats not
previously envisioned. The F-22 Raptor is an example of a program that was initiated in
1985 with a designed operational capability to counter Soviet Union fighter aircraft. By
2005, when the Initial Operating Capability (I0C) was achieved for the F-22, the Soviet
Union threat no longer existed, but a new terrorist threat had emerged. The F-22 program
expended $32.1 billion in procurement costs. Currently, the Raptor lacks a viable
opponent and adds little value to counter the insurgency threat (Ferran et al., 2012).
Although this article was written 10 years before the FIST model first appeared, it serves
as support for the FIST value of Fast. According to Ward (2009), a Fast acquisition
system will produce weapon systems that can counter current threats. Threats and

capability gaps are not always predicted 20 years in advance to allow time for weapon
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development. An extended development timeline produces systems that may be obsolete
at completion or worse, may not be ready when needed, thereby preventing the U.S. from
winning future engagements.

The article states that often innovation stems from small budgets. Small budgets
force project managers to be more resourceful and exercise unconstrained thinking to
solve problems when adding cost is not a viable option (Fitzsimonds and Van Tol,
1994:29). The authors cite the development of the devastating German Blitzkrieg as an
example of an innovation developed under the tight budget restrictions of the Versailles
Treaty after World War | (WWI). Blitzkrieg was a revolution in military tactics that used
speed, deception, and surprise to defeat a numerically superior force. Germany forced
France’s surrender in a 6-week campaign during World War 11 (WWI1) using Blitzkrieg
(Fitzsimonds and Van Tol, 1994:24). The Blitzkrieg development supports the FIST
value of Inexpensive by demonstrating innovation and technology advancement with a
small budget. Inexpensive technologies can prove just as effective if resourcefully
employed. Furthermore, Blitzkrieg is an example of the FIST value of Simple since the
same technology utilizing aircraft, tanks, radios, and soldiers were common to both sides
in WWII. Operational exploitation of these resources allowed Blitzkrieg to become an

effective, not complex, technologically-superior weapon system.

Doing Less with More: The Pitfalls of Overfunding
The FIST model is not directly mentioned in this article, but the concept is clearly

being formed (Ward, 2004). This article is the first installment of a five-part series
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describing FIST. The purpose of this article is to describe the significance of the
Inexpensive portion of the FIST model but also provides support for the Fast value.

The conclusion of the article states, “It is hard to avoid concluding that small
teams + thin budgets + short timelines tends to = significant innovation and combat
effectiveness” (Ward, 2004:34). This formula for success unmistakably resembles the
Fast, Inexpensive, and Tiny aspects of FIST. Ward (2004) supported his equation with
two examples of weapon system developments, the Bazooka and the M16 Assault Rifle.

The U.S. created the Bazooka during WWII with a development time of 30 days
and at a cost of $19 per unit. Immediate fielding of the Bazooka allowed the war-fighter
to provide critical feedback on the Bazooka’s flaws and shortcomings. The resulting
feedback allowed the engineers to make corrections to the design and add necessary
upgrades based on actual battlefield recommendations. Because the Bazooka was
inexpensive to produce, there was little fear in allowing soldiers to combat field-test the
new technology (Ward, 2004).

The M16 Assault Rifle took 20 years to develop and, like the Bazooka, initially
did not perform as expected. The differences in programs are that design flaws in the
Bazooka were quickly identified and corrected, allowing the weapon to be reissued
during WWII. User feedback for the M16 required 20 years to be incorporated into the
design of the weapon. “It does show the M16’s decades-long, disciplined, neat, orderly,
and well-funded development effort didn’t guarantee the system’s operational
effectiveness over the Bazooka’s month-long, quick-and-dirty, low cost approach. The
key to field success in both situations was... actual field experience and direct user

feedback” (Ward, 2004:32).
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These two weapon system anecdotes provide the basis for the FIST model.
Furthermore, the Bazooka — M 16 comparison supports Ward’s (2004) formula that rapid
development of inexpensive and simple technologies produce superior results and
combat-effective systems. Being Fast in weapon development is a key in this article as it
allows user feedback to be directly integrated into the final product. “Technology
developers tend to have facts about technology and fantasies about the operational (i.e.
combat) environment. In contrast, users tend to have facts about the operational
environment, and fantasies about what technology can do” (Ward, 2004:32). Being
Inexpensive allows more units to be produced, tested, and fielded. More testing is
completed on inexpensive systems because there is less fear of destroying the low-cost
unit (Ward, 2004).

The last point in this article states that DoD acquisition professionals view
programs that have more funding as prestigious and advantageous for their careers.
Furthermore, expensive acquisition programs receive more oversight regardless of the
capability or importance. Instead of rewarding successful program managers with more
expensive programs, they should be challenged to oversee a program with smaller
funding where mistakes cannot be overcome by a huge budget. Next, programs that
provide a vital capability should be considered a major defense acquisition program
(MDAP) even if the funding level is below requirements. According to the article, DoD
acquisitions should start to place emphasis on programs that deliver critical capabilities to

the war-fighter, not just expensive programs (Ward, 2004).
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On Failure

Failures in acquisition programs are inevitable. An important aspect of the FIST
model is that failures in FIST programs are optimized failures. Optimized failures are
where “exposure to loss is low and opportunities for learning are high” (Ward et al.,
2009:26). In traditional large programs that take decades to develop, failures are
expensive with few lessons learned to prevent future project management disasters from
occurring. Many of the original decision-makers in large programs have moved on to
different jobs and do not have the opportunity to witness the outcome. “Learning requires
both observation of the phenomena and timely reflection followed by action” (Ward et
al., 2009:26).

By FIST programs maintaining fast schedules, FIST failures are more likely to
convey meaningful insights to project managers because the project team is still intact to
witness the consequence of their decisions. The lessons learned will be used in future
programs and passed on to upcoming project managers. Additionally, since the FIST
approach promotes inexpensive programs, failures are more tolerable and affordable.

In the 1990s, NASA initiated a program coined Faster, Better, Cheaper. Then
NASA administrator Daniel Goldin stated, “[ A] project that’s 20 for 20 isn’t successful.
It’s proof that we’re playing it too safe” (Ward et al., 2009:27). Rather than measure
failure based on a per-attempt basis, perhaps the acquisition community should judge
failure on a per-dollar basis. This is because one failed Major Defense Acquisition
Program (MDAP) could cost more than a dozen FIST program failures (Ward et al.,

2009:27).
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Faster, Better, Cheaper Revisited

Goldin (1992) originated NASA’s goal to produce missions that were faster,
better, and cheaper. In 8 years under the Faster, Better, Cheaper (FBC) initiative, 16
missions were launched with ten successes and six failures. Missions included “five
missions to Mars, one mission to the moon, three space telescopes, two comet and
asteroid rendezvous, four Earth-orbiting satellites, and one ion propulsion test vehicle”
(Ward, 2010:50). One successful mission example from FBC is the Near Earth Asteroid
Rendezvous (NEAR) project that launched in 1996. The program was completed in 27
months and for $122 million instead of the previously estimated $200 million. The FBC
initiative was cancelled in 1999 after four out of five missions failed. The success rate
was deemed unacceptably low (Ward, 2010).

Looking further into the data shows that the FBC missions were incredibly low
cost. The 1997 Pathfinder mission to Mars cost one-fifteenth that of the traditionally
managed Viking mission (Ward, 2010). Furthermore, all 16 FBC missions combined
cost less than the Cassini mission to Saturn. For the cost of one traditional NASA
mission, FBC launched ten successful missions and was able to leverage the lessons
learned from an additional six failed missions. “The only real constraint on our activity is
the amount of time and money we can spend. In other words, the important thing is not
how much success we get out of 100 tries, but rather, how much success we get out of
100 dollars” (Ward, 2010:50).

McCurdy observed that failed FBC missions were due to project leaders having
“reduced cost and schedule faster than they lessened complexity” (Ward, 2010:51).

McCurdy concludes, “Engineers and other experts can reduce the cost of spaceflight and
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the time necessary to prepare missions for flight. Moreover, they can do so without
significant loss of reliability. They can also do so with only modest reductions in
spacecraft capability” (Ward, 2010:52).

Successful missions, such as NEAR, used 3-minute meetings and 12-line
schedules. Additionally, many good ideas engineers created were rejected because it
would have increased the schedule, budget, or both. NEAR’s project manager states,
“Had I incorporated even half of these good ideas, the spacecraft would never have been
built. Only those changes that could be made with negligible or minimal disruption were
even considered” (Ward, 2010:52).

Under FBC, NASA “created a cultural framework of principles, priorities, and
values, which shaped their decision-making and guided their organizational behavior”
(Ward, 2010:52). Project managers sought out solutions to problems that allowed them
to maintain schedule and budget while only minimally impacting capability. FIST values
are extremely similar to those found in the FBC initiative and FIST advocates programs

analogous to those under FBC.

The Simplicity Cycle

The concept of Simple and The Simplicity Cycle was first described in a
publication by Ward (2005) however a later, self-published book describes the concept in
greater detail. Ward (2011:8) defines complexity by stating, “Lots of interconnected
parts equal a high degree of complexity. Few interconnected parts equal a low degree of
complexity.” An efficient system should strive to have just the right amount of

interconnected parts so that each component contributes to the overall operation of the
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system. Furthermore, an efficient system operates with as little waste and effort as
possible (Ward, 2011). Figure 1 depicts the Simplicity Cycle. Goodness is depicted on
the horizontal axis and is described as the functionality, utility, and design maturity of the
program. A high level of goodness is the overall goal of the Simplicity Cycle. System

Complexity is on the vertical axis.

Complicated
Complication Slope

Complexity
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Simplification Slope
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_TIME '
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Figure 1: The Simplicity Cycle (Ward, 2011)

When development begins, programs are at the origin of the diagram. The first
movement from the origin is towards the middle of the figure where Goodness and
Complexity both increase proportionally. This progress in program development is the
Complexity Slope and “can be described as learning and creating” (Ward, 2011:18). The
middle of the chart is the region of the Complex, in which increasing Complexity no

longer increases Goodness. From this region, only two paths are possible. Continuing to
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the upper right quadrant is unfeasible. “There is a real danger in believing that the upper
right quadrant is either reachable or desirable” (Ward, 2011:38). Eventually, every
system reaches a point where Complexity and Goodness no longer increase
proportionally. At this intersection, managers must decide to simplify and streamline the
existing design, or to continue trying to increase Complexity.

One of the paths from this middle region is the Complication Slope. The
Complication Slope unnecessarily increases the complexity of the system at the cost of
reducing the Goodness. The perceived benefits gained from Complexity are
overshadowed by the problems created. The second path out of the region of Complex is
the Simplification Slope. The Simplification Slope represents the improvement in
Goodness through simplifying the system and reducing the number of interconnected
parts (Ward, 2011). “Complexity in this context is connected to the idea of efficiency.
And a high level of complexity indicates excessive inefficiency” (Ward, 2011:26).

Complexity is necessary and unavoidable in every project. However, what Ward
(2011) refers to as complicatedness should be avoided. Complicatedness is the inclusion
of non-value-added parts that end up weakening the design (Ward, 2011). “Increasing
complexity beyond the degree required to reach the region of the Complex actually
indicates a decrease in understanding design maturity, and functional utility —that is, a
decrease in goodness” (Ward, 2011:30).

At the end of the Simplification Slope, the product has Goodness with the least
Complexity required. However, as time progresses and new technologies, trends, and
threats change, the simple product has less and less Goodness and transitions down the x-

axis toward the origin. It is at this point that the Complexity Slope begins again in order
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to improve the product and incorporate new technology. The process of learning on the
Complexity Slope and simplifying on the Simplification Slope resembles a sine wave and
can continue infinitely (Ward, 2011).

The Simplicity Cycle describes the Simple value in FIST. Creating a Simple
weapon system does not mean that the product lacks sophistication, complexity, or
technological advancements. It means that the weapon system is refined, and all the parts

add value to the overall operation of the system.

It’s About Time

In this article, Ward and Quaid (2006) offer a brief history of acquisition timelines
and include examples from various experts to support the position that the DoD
acquisition cycle is too prolonged. In 1986, the Chairman of the Joint Chiefs of Staff
stated, “the most important way technology could enhance our military capability would
be to cut the acquisition cycle time in half” (Ward and Quaid, 2006:14). Development
timelines in the private industry for cars, aircraft, electronics, and spacecraft has
decreased by 50-75 percent due to competition. The Boeing Company cannot afford to
design a new aircraft unless the development time is less than two and half years. While
the development trend in private industry decreases, the same trend in all branches of the
military has increased or remained relatively unchanged (Ward and Quaid, 2006). Figure
2 illustrates this point by comparing the automobile industry’s development timelines to

the branches of the military.
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Figure 2: Average Development Cycle Times (Ward and Quaid, 2006)

The authors state that 90% of the DoD contracts contain no schedule incentive to
finish early. Whether contractors finish a milestone on time or late, there is no impact.
Furthermore, some contractors are even penalized if they submit a proposal that includes
a schedule that finishes early. They are deemed non-responsive bidders. Without
competition and incentives, the development timelines have only increased for the DoD.
McNutt (1998) examined 320 defense projects and concluded that an average defense
project could be completed in 50-65 percent of the scheduled time (Ward and Quaid,
2006).

Ward and Quaid (2006) emphasize that the DoD development time needs to be
completed much faster. Additionally, private industry has been able to achieve shorter

timelines with astonishing results. The authors conclude the article with three
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recommendations. First, an aggressive goal should be set to reduce development time by
50 percent. This reduction can be accomplished by individual project managers or DoD-
wide. Second, “start generating, collecting, tracking, analyzing, and publishing cycle-
time metrics. Then discontinue/disallow the practice of dictating schedules” (Ward and
Quaid, 2006:17). Project managers should include schedule incentives in contracts and
seek contractors that set aggressive schedules. Last, personnel in the acquisition system
who are content with the status quo should be removed or retrained. Shortening the
development timeframe may produce new issues, but program timelines should be fixed,

and the resulting problems should be addressed as they arise (Ward and Quaid, 2006:17).

FIST, Part5

This article concludes Ward and Quaid’s (2006b) five-part series on FIST by
describing the Tiny value. The authors describe the four FIST values as a “collection of
philosophical assertions, designed to drive actions and inform decision-making” (Ward
and Quaid, 2006b:31). To follow the FIST model properly, all aspects of a project need
to be Tiny or no larger than necessary. Schedules, budgets, and complexity should be
minimized. Large program offices, unnecessary paperwork, and complex schedules
hinder programs from achieving Tiny. “Smaller teams are better able to communicate
with internal and external team members... adding more people becomes
counterproductive” (Ward and Quaid, 2006b:32). The F-16 is an example of Tiny in that
the statement of work was 25 pages long, and contractor proposals were limited to 50

pages. The F-16 was completed in half the time and for half the price and size of its
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predecessors. The results are an agile fighter that is operational in 24 different countries,
with over 4,000 aircraft eventually being produced (Ward and Quaid, 2006b).

The authors conclude by stating that customers already desire products that are
faster, cheaper, simpler, and tiny. Such products as cell phones, computers, ATMs, and
fast food are examples of this trend. “Bringing the FIST values to work simply involves
approaching system development and acquisitions the same way we approach other
things in life: with a preference for rapid availability, inexpensive quality, simple

interfaces, and smaller sizes” (Ward and Quaid, 2006b:33).

The Effect of Values on System Development Project Outcomes

In Ward’s (2009) master’s thesis, 22 acquisition projects are investigated for
value clues that suggest if the program incorporated Fast, Inexpensive, Simple, or Tiny
elements of the FIST model. The programs receive a score of 10, 5, 0, or -5 for each of
the four FIST values. Appendix A contains the FIST grading rubric used to score each
program. The most FISTy programs receive a score of 40 and programs that appear to
ignore the FIST model all together, obtain a score of -20. The programs receive an
outcome score of an ‘A’ if the program met or surpassed operational requirements and
delivered an operational capability. The programs receive an ‘F’ if it was cancelled,
rejected by users, or failed to deliver operational capabilities. By comparing the
programs’ FIST score with the actual outcome, Ward (2009) attempts to validate the
FIST model.

The results of Ward’s (2009) analysis are in Appendix B. Six of the 22 programs

have contradicting FIST and outcome scores. The F-20 Tigershark and XP-75 Eagle
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were both high FIST scoring programs that ended up as failures. Conversely, Ward
(2009) indicates that the F-15 Eagle, C-5 Galaxy, V-22 Osprey, and NASA’s Viking
Mission were all low FIST scoring programs. Although these programs were an
operational success, they delivered the system behind schedule and over budget. Cutting-
edge technology was preferred over mature, proven technology which led to delays and
cost overruns. While these programs were an operational success, the system
development was far from exemplary. Two of the programs received mediocre scores,
the MRAP at 15 points and the E-3 Sentry at 5 points. The MRAP and E-3 are both
operationally successful but not conclusively FISTy. The remaining 14 programs have
matching FIST and outcome scores (Ward, 2009).

Ward (2009) states that FIST enhances program stability. By being Fast, a
program is completed in a timely manner before new developments in technology,
threats, or changes in the political environment can render the system obsolete. The
system can be developed quickly and avoid costly changes and enhancements that cause
delay and budget overruns. By being Inexpensive, programs reduce the chance of having
funding cut or not secured for future years. Small budget programs are less likely to have
funds relinquished because there are no excess funds in the tight budget. Lastly, keeping
a project Simple by using existing technology enhances the accuracy of the budget and
schedule estimates since new technology, with many unknown factors, is not included in
the program (Ward, 2009).

According to Ward (2009), FIST programs are easier to cancel because they are a
smaller investment with small, streamlined teams. Many programs become so large they

are impossible to cancel. The V-22 Osprey had nearly 2,000 suppliers spread across 40
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states. Furthermore, Congressmen would lose too many constituent jobs if the program
was cancelled. FIST programs, by design, are small in footprint, funding, and personnel.
Ward (2009:86) contends that FIST is a “single idea, with four internally-consistent and
mutually-reinforcing elements, not as a series of independent alternatives for project
leaders to weigh against each other in trade-off analyses.” Project managers should not
focus on picking two elements or sacrificing one value for another. Pick all three FIST
values with Tiny being an inescapable outcome of Fast, Inexpensive, and Simple. By a
project being Simple, it will inherently have a shorter development timeline and lower
costs because risky technology is not being used. On the other hand, achieving a
complex, beyond-state-of-the-art technology may not be attainable with a tight budget
and strict schedule. This is further evidence that FIST is a value set that must be
incorporated as a single idea (Ward, 2009).

The use of mature technology in system development is a significant theme in
FIST literature and for the Simple value. Mature technology can decrease the schedule
and budget through reduced risks and greater understanding of the capability of the
technology. Ward (2009:89) states “mature technology is almost always available, and
project leaders need only resist the temptation to stake their outcome on a hoped-for-but-
currently-unavailable technology.” In support of mature technology, Ward (2009) cites a
1983 Time Magazine article that argues complex weapons cost too much, are
consequently produced in less quantity, and result in questionable effectiveness. The
article continues to state “whether a weapon can be afforded in adequate numbers should
be a more important concern than whether it is state-of-the-art...” (Isaacson, 1983:12).

Technological breakthroughs can rarely be accomplished successfully in the timeframe of
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a project. Project managers should leverage existing scientific discoveries and research

in

order to create captivating ways to deliver new capabilities.

There is a significant difference between being Fast, Inexpensive and Simple, and
merely being Hasty, Cheap and Simplistic. Adhering to a project’s schedule or
budget is meaningless if the necessary requirements are not satisfied by the
expenditure, and mature technologies are only good if they perform the required
functions. (Ward, 2009:94)

The FIST literature suggests that failure to understand the FIST values could result in a
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led project. FIST is most successful when done iteratively and risky when used only
ce. Ward (2009) lists the following general principles to be used as FIST vectors.

FIST Heuristics (Ward, 2009:102-103)

. Spending less time gives you more time.

. To finish early, start early.

. The tortoise was faster than the hare.

. The distance between planning and execution should be as short as possible (i.e. if you

wait to the last minute, it only takes a minute — so take the minute now.)

. If I don’t have enough money, don’t give me more time.

. The best way to run a program is quickly. (Gregory, 1985:162)

. The best way to unleash talent is not to have too much of it.

. Talent trumps process.

. Generalize the people, specialize the tools (the Batman Principle).

. You can’t make a discovery according to a schedule.

. Don’t deal with complexity by adding more complexity. Deal with complexity by
removing it.

Worse is better (aka the best is the enemy of the good enough).

Theory Y management is simpler than Theory X.
Complexity and reliability are inversely proportional.

Only ask for one miracle per program. (Rep. Heather Wilson, House Intelligence
Committee)

Don’t tinker — it increases complexity, costs time, costs money, introduces instability.
Increasing complexity is a cost. (Spinney, 1993:3)

Better, faster, cheaper — if you pick two, you’ll only get two.

Better, faster, cheaper — pick three.

The project leader’s influence over the development is inversely proportional to the
budget and schedule.

FIST failures are optimized failures.

25



History of AHP
The history of AHP traces back to the 1960’s when founder Thomas Saaty was
overseeing research projects for the Arms Control and Disarmament Agency at the U.S.
Department of State. Thomas Saaty is one of the forerunners of Operations Research and
author of the first Mathematical Methods of Operations Research textbook and the first
queuing textbook (Forman and Gass, 2001:4). During Saaty’s tenure at the U.S.
Department of State, he was afforded a generous budget that allowed him to be able to
recruit a talented team of some of the world’s leading economists and game and utility
theorists. However, Saaty (1996) was disappointed with the results produced by the
team, stating:
Two things stand out in my mind from that experience. The first is that the
theories and models of the scientists were often too general and abstract to be
adaptable to particular weapon tradeoff needs. It was difficult for those who
prepared the U.S. position to include their diverse concerns... and to come up
with practical and sharp answers. The second is that the U.S. position was
prepared by lawyers who had a great understanding of legal matters, but were not
better than the scientists in accessing the value of the weapon systems to be traded
off.
Years later at the Wharton School, Saaty (1987) recognized the absence of a practical
systematic approach to decision-making and priority setting. From 1971 to 1975, Saaty
(1987) developed AHP as a solution to help ordinary people solve complex decisions.
Since then, AHP has received widespread acceptance in the U.S. and throughout the
world. Some of the world’s leading information technology companies as well as the
American Society of Testing and Materials (ASTM) have implemented AHP as the

“standard practice for multiattribute decision analysis” (Forman and Gass, 2001:5).

Furthermore, AHP has been utilized extensively in numerous universities and in the
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Central Intelligence Agency. “The best way we can describe AHP is to describe its three
basic functions: (1) structuring complexity, (2) measuring on a ratio scale, and (3)

synthesizing” (Forman and Gass, 2001:4).

A Hybrid Approach to Screen Weapon Systems Projects

Greiner et al. discuss the topic of the U.S. DoD making informed decisions about
converting resources and development proposals into fielded weapon systems. Past
research has shown that the DoD has screened, evaluated, selected, and allocated
resources for programs while not taking advantage of available structured decision
methodology. The authors investigate using a hybrid decision support methodology
which integrates AHP with a 0-1 integer portfolio optimization modeling for screening
weapon systems in development.

Their methodology uses a mathematical model created by combining AHP with
integer programming to optimize a portfolio of defense programs. While AHP is a stand-
alone technique that derives an overall priority for the alternatives, it cannot, however,
optimize the selection of projects in light of budget, resource, technology, and other
constraints. Integer programming is utilized to provide this optimization capability to the
model. This model is applied to 15 historical developmental programs with six
independent Air Force personnel acting as evaluators (Greiner et al., 2003).

The model provides each of the 15 programs a fully fund or do not fund status.
Three overall funding solutions are developed by the model. The original Air Force
solution to the portfolio is used as a baseline for comparing new solutions. Each solution

is judged based on how many programs are able to be funded with higher priority
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programs being valued higher. The three new solutions each surpass the original Air
Force solution by using less funding and having a greater overall portfolio value. The
hybrid optimized solution has a 51.1% improvement over the Air Force solution (Greiner
et al., 2003:198-200). These results demonstrate that the AHP model can be used to

reduce program costs and fund more valuable programs to the war-fighter.

The “Real” Success Factors on Projects

A comprehensive answer to which factors lead to project success has been
researched since at least the late 1960s. A successful project can be interpreted in a
variety of ways. Project success is defined as the project outcomes measured against the
overall objectives of the project (Cooke-Davies, 2002). Project success focuses on
whether the project met the stakeholders’ vision, needs, and capability requirements
(Cooke-Davies, 2002). Project management success is calculated against the traditional
performance measures of cost, time, and quality (Cooke-Davies, 2002). Success factors
are inputs into the management system that produce successful projects either directly or
indirectly (Cooke-Davies, 2002). FIST judges programs based on their project
management success. The FIST framework proposes that through rapid project
management success, project success will follow.

Cooke-Davies (2002) analyzed 136 European projects to develop critical factors
to project success. Some of the prominent factors are maintaining a 3-year or less
development timeline and “allow changes to scope only through a mature scope change
control process” (Cooke-Davies, 2002:186). Additionally, organizations should align

their decision-making and strategy with the current projects being developed. This idea
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shows that rapid acquisition organizations need to be structured in a way that enables
rapid development.

Cooke-Davies (2002) found that comparing project performance to the budget
was a better measure of success than comparing it to the schedule. Furthermore,
delivering project success is harder than achieving project management success because
program management delivers only a product or service and it is left to operations
management to optimize the benefits derived from the product. Project success cannot be
measured until after project completion. However, project management performance can
be measured throughout the life of the project.

The article concludes that research and development (R&D) projects should
maximize the return on R&D by improving the time to market. Releasing a new R&D
product as soon as possible keeps the technology relevant and in a competitive position

(Cooke-Davies, 2002).

Expedited Systems Engineering for Rapid Capability and Urgent Needs

Lepore et al (2012). conducted interviews with over 30 individuals and
organizations, in both the DoD and civilian sectors, with experience in rapid
development. The goal of the research is to identify factors that contribute positively to
rapid acquisition outcomes. “One can hypothesize that certain critical success factors
from those organizations that do rapid acquisition may well be transferrable to traditional
acquisition” (Lepore et al., 2012:3). This hypothesis is similar to the FIST concept. The

research team found that 11 observations emerged from the interviews. These

29



observations are integrated with current best practices to produce a proposed rapid
acquisitions framework (Lepore et al., 2012).

» Use Mature Technology — Focus on the State of the Possible

* Incremental Deployment (Development) is Part of the Product Plan

» Strive for a Defined Set of Stable Requirements Focused on Warfighter Needs

» Work to Exploit Maximum Flexibility Allowed

* Designing out All Risk Takes Forever...Accept Some Risk

» Keep an Eye on “Normalization”

* Build and Maintain Trust

* Populate Your Team with Specific Skills and Experience

* Maintain High Levels of Motivation and Expectations

* The Government Team Leads the Way

* Right-size the Program - Eliminate or Reduce Major Program Oversight
Many of these observations are similar to the principles found in FIST. However, many
findings are missing from the FIST framework. Incremental development is a key
concept in this article. This tool, also referred to as Generational Development,
intentionally plans for future technology advancements to be incorporated into the
system. Incremental development provides faster upgrade possibilities, extended system
lifespan, and the flexibility to change to a dynamic operational environment (Lepore et
al., 2012).

Another seemingly absent area in FIST is a thorough requirements gathering
activity. Lepore et al. (2012) emphasize the importance of stable, capability-based
requirements, generated in face-to-face meetings with the customer, early in the process.
Then, project teams must fight possible scope creep and additional requirements to
maintain the rapid development timeline (Lepore et al., 2012). Next, the authors observe

that in rapid acquisitions, it is often impossible to provide the user with a 100% solution

to meet their needs. Often customers’ capability requirements will be met with a 23% to
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80% solution (Lepore et al., 2012). The last prominent observation in relation to FIST is
the concept of ambidextrous organizations. This dual structured organization has an
exploring team that generates new technologies and an exploiting team which focuses on
efficiently executing a program using program management techniques (Lepore et al.,

2012).

Summary

The DoD acquisition processes is too lengthy, costs too much, and develops
overtly complex technologies (Blue Ribbon, 1986). A proposed solution named FIST has
been developed and published through a series of articles. The FIST literature uses
historical examples of weapon system programs that illustrate the FIST values and how
they can lead to successful project development.

The computer, airline, and electronic industries have been forced to shorten their
development times by 50-75 percent in the last 50 years to remain competitive. Over the
same timeframe, the average development times for the military have increased or
remained the same (Ward and Quaid, 2006b). Currently, military development length is
four times that of the automotive industry. The private industry has pioneered the
movement of shortening development times while maintaining project success.

The literature and historical examples suggest that large budgets are not necessary
for technological advancements. Having an Inexpensive project can compel project
managers to be resourceful and innovative by working within the confines of their
budget. Furthermore, inexpensive projects often develop simple technology because

expensive, drawn-out testing cannot be financed. Simple technology can be fielded and
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receive feedback more rapidly. Complex and expensive technology may never be
released to the field due to an overwhelmingly long development process required to
produce state-of-the-art technology. Ward (2011) attempted to show through The
Simplicity Cycle that project development reaches a certain point where adding
complexity to a system reduces the overall goodness and functionality of the end-product.
The last FIST value of Tiny is an inescapable result of the first three values. To honor the
first three values, Tiny must be incorporated throughout the program, generating smaller
development teams, schedules, and reducing unnecessary paperwork.

AHP is a proven decision-making tool that has been used in a wide variety of
fields. It has already been employed to create criteria weights for a portfolio of
development projects that require a funding decision. There are additional factors outside
of cost, schedule, and quality that have an impact on project success. Understanding

these factors can be used to improve the FIST model.
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I11. Methodology

The methodology used to subject the FIST model to a theory-testing empirical
study will be the Analytical Hierarchy Process (AHP). The development of the theory-
testing model is directly influenced by Ward’s (2009) FIST thesis rubric and FIST values.
Criteria weights for the model are derived from an experiment that is completed by
civilian and military program managers. The results of the experiment are used to show
which activities different groups of project managers value. The AHP model results
produce a rank order of the programs from most successful to least successful based on
the criteria and weights in the AHP model. The AHP results can then be compared to the
FIST results, as well as the actual outcomes of the programs. A comparison of this data
highlights the strengths, weaknesses, repeatability, and validity of the FIST model. The
outcome of this research provides recommended changes and future applications of the
FIST model.

Ward’s (2009) FIST methodology is first examined in this chapter to create a
better understanding of this research’s chosen approach. Once the weaknesses to the
FIST methodology are explained, the process of creating an AHP model is described.
Next, the empirical steps used to produce the FIST-AHP model and the alternatives
analysis is explained. The last section of this chapter is devoted to the participants that

comprise this research.

FIST Methodology
The FIST methodology is a combination of reflective practice and case study

research. Ward (2009:4) describes reflective practice as the “examination of one’s
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experiences combined with formal academic knowledge in order to establish deeper
understanding of the practice in question.” This means that much of the FIST framework
was developed from anecdotal personal experience and observations. “The initial FIST
research clearly belongs in the realm of reflective practice, since its foundation largely
rests on ‘knowing-in-practice,” and was bolstered by, rather than established on,
academic oriented studies” (Ward, 2009:4). While Ward (2009) was initially
commended and labeled a Reflective Practitioner by Dr. Alexander Laufer of Israel’s
Technion University, this methodology has been scrutinized as being too subjective to
one person’s interpretation of case studies and personal experiences.
Ward’s use of quotations and interviews were manipulated by interpretation and
used to fit into the FIST model. Although, some statements and quotes that were
on target with the concept values that FIST conveys Ward choose wisely to sculpt
other phrases and statements to make a direct tie to aspects of FIST, which were
clearly not directly specified or intended for it. (Tran and Ocampo, 2012:8-9)
Much of the case study research methodology is based on Eisenhardt’s (1989) research,
in which the process for building a theory based on case studies is explained. This
research includes selecting “cases which are likely to replicate or extend the emergent
theory” (Eisenhardt, 1989:537). Eisenhardt (1989) also advocates the use of multiple
investigators, which Ward (2009) uses to a small extent in the analysis. Ward (2009)
chose to have only six of the 22 case studies investigated by an independent party. He
states the benefits to case study research include its replication because the grading rubric
and case study information is available to other researchers. However, four of the six co-

evaluators produced different scores from the case studies. The E-3 Sentry case study, in

which Ward (2009) gave the program an overall low score of 5, received a high score of
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25 from the co-evaluator. These differing results were not examined in the thesis and

only provided as reference in his appendices. The co-evaluator rankings are in Table 1.

Table 1: Co-Evaluator FIST Rankings

ALTERNATIVES F I S T TOTAL| OUTCOME
NASA Pathfinder Mission - Ward 10 10 10 10 40 A
Co-Evaluator 5 10 10 10 35 A
F-16 Falcon - Ward 10 10 10 10 40 A
Co-Evaluator 10 10 10 10 40 A
NASA NEAR Mission - Ward 10 10 10 10 40 A
Co-Evaluator 10 10 10 10 40 A
F-20 Tigershark - Ward 5 10 10 10 35 F
Co-Evaluator 0 10 10 10 30 F
E-3 Sentry (AWACS) - Ward 5 0 0 0 5 A
Co-Evaluator 10 10 5 0 25 A
F-15 Eagle - Ward -5 -5 5 -5 -20 A
Co-Evaluator n/a 0 0 0 0 A

Ward (2009) uses the strengths of case study research to support his methodology.
However, the weaknesses of this methodology are not addressed in his thesis. The
strengths of case study research are described by Eisenhardt (1989) as being able to
create a novel theory from insights that arise from contradicting evidence. Furthermore,
the emerging theory is likely to be testable because the concepts can easily be measured
and hypothesized (Eisenhardt, 1989). Lastly, “The likelihood of a valid theory is high
because the theory-building process is so intimately tied with evidence that is very likely
that the resultant theory will be consistent with empirical observation” (Eisenhardt,
1989:547). This strength leads directly into a weakness of case study methodology.

Eisenhardt (1989) states that a resultant theory, built-off case studies, is likely to

be empirically valid. However, FIST lacks empirical studies. FIST’s scientific basis is
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tenuous without additional empirically based studies to support the theory. To truly
validate FIST as an applicable rapid acquisition approach, numerous quantitative, theory-
testing studies are required.
Such theories are likely to be testable, novel, and empirically valid, but they do
lack the sweep of theories... They are essentially theories about specific
phenomena... ultimately they are not theories about organization in any grand
sense. Perhaps ‘grand’ theory requires multiple studies — an accumulation of both
theory-building and theory-testing empirical studies. (Eisenhardt, 1989:547)
Theory-building from case studies also risks the phenomenon of not being able to rise to
a level generality. In other words, such theories are only valid for small subset of the
population. The resultant theories can be narrow and idiosyncratic (Eisenhardt, 1989).

With only 22 programs analyzed by Ward (2009), there is a great possibility that FIST

has limited usage.

The AHP Process

Saaty (1990) developed AHP as a multi-criteria decision-making approach. AHP
is a decision support tool that can solve complex decision problems with numerous
criteria. AHP permits decision-makers to model intricate problems as a hierarchical
structure that shows the relationship between the goal, primary criteria, sub-criteria, and
alternatives. The application of AHP includes studies in project management,
environmental policy, information systems, risk assessment, and project screening
(Greiner et al., 2003). AHP is an appropriate methodology for insight into FIST because
AHP can integrate quantitative and qualitative criteria into the decision-making process.

The decision-makers’ input is vital to accurate model creation.
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The first step in AHP is to define the objective or goal of the model. Next, the
alternatives, primary criteria, and sub-criteria are established. The criteria should be
chosen to “represent the problem as thoroughly as possible, but not so thoroughly as to
lose sensitivity to change in the elements” (Saaty, 1990:9). Decision-makers can
visualize an overall assessment of the complex relationships that compose a problem by
arranging the goals and criteria of a problem into a hierarchy structure. Furthermore,
decision-makers can compare the criteria at each level of the hierarchy to make sure they
are the same order of magnitude. “A decision-maker can insert or eliminate levels and
elements as necessary to clarify the task of setting priorities or to sharpen the focus on
one of more parts of the system” (Saaty, 1990:9). As seen in Figure 3, the decision-
makers decompose the problem into a decision hierarchy starting with the goal through

the criteria, sub-criteria, and alternatives at the lowest level.

LEVEL 1 G oal ‘

Goal

Criteria Criteria 1 Crlt.erla 71| T Criteria n

(and sub-criteria) I —[_
Sub-criteria Sub-criteria | """ Sub-criteria

LEVEL 3

Alternatives
Alternative 1 Alternative 2 l Alternative 3 |

Figure 3: Decision making as a Hierarchical Structure (Yau, 2009)
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Saaty (1990:12) states the “most effective way to concentrate judgments is to take

a pair of elements [criteria] and compare them on a single property without concern for

other properties or other elements.” This is the second step of AHP in which decision-

makers use pairwise comparisons of second level criteria to determine criteria weights.

The comparisons are accomplished by judging which criterion is more beneficial to the

overall goal of the system. Pairwise comparisons are completed for the primary decision

criteria by comparing two criteria at a time, based on their importance to the overall goal.

Values of one through nine and their reciprocals are given to each pairwise comparison.

Table 2 provides an explanation of the values.

Table 2: The Fundamental Scale (Saaty, 1990:15)

Intensity of Importance
on an Absolute Scale

Definition

Explanation

Two activities contribute equally

1 Equal Importance
q P to the objective
. Experience and judgment
3 Moderate importance of one over another .
strongly favor one activity over
. . Experience and judgment
5 Essential or strong importance P Juce .
strongly favor one activity over
. An activity is strongly favored and
7 Very strong importance . . .
its dominance demonstrated in
. The evidence favoring one
9 Extreme importance . )
activity over another is of the
2,4,6,8 Intermediate values between the two adjacent judgments |When compromise is needed
If activity i has one of the above numbers assigned to it
Reciprocals when compared with activity j, then j has the reciprocal
value when compared with i
If consistency were to be forced
Rationals Ratios arising from the scale by obtaining n numerical values

to span the matrix

Once the pairwise comparisons are completed, a judgment matrix for each level

of the hierarchy will be created. Figure 4 depicts a judgment matrix for weights (W) and
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(n) number of decision criteria (C). Each W in the matrix represents the fundamental
scale value associated with the pairwise comparison of the two criteria. To calculate the
weights of each criterion, the maximum left eigenvector is approximated by multiplying
the elements in each row with each other and then taking the n™ root. These values are
normalized by dividing the value by their sum to produce the final priority vector, or

weight, of each criterion (Triantaphyllou and Mann, 1995).

"sA s ¢

clw, o, .. o

Figure 4: Judgment Matrix

The judgment matrix must be consistent, in that A;, = A3 X As,. The consistency
of the matrix is calculated through the consistency ratio (CR). A judgment matrix is
considered adequate if the corresponding CR is less than 10%. To establish the CR, first
the maximum eigenvalue (Amax) must be calculated by summing each column of the
judgment matrix and multiplying that value by the vector weight. Then the consistency

index (CI) is calculated using the formula:

__ (Mmax—n)
Cl =5 1)
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Last, the CR is determined by dividing the CI by the Random Consistency index (RCI)

that is provided in Table 3 (Triantaphyllou and Mann, 1995).

Table 3: RCI Values for Different Values of n (Triantaphyllou and Mann, 1995:5)

RCI 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45

At this point, all the criteria and sub-criteria have priority vectors. The
alternatives now need to be analyzed using the established framework. If a problem has
N number of criteria and M alternatives, the decision-maker must now create N judgment
matrices. This produces one matrix per criteria in order to compare all alternatives
against each other based on the lowest-level criteria. The same pairwise comparison
process is completed to derive priority vectors for each alternative under each criterion.
Figure 5 shows the final decision matrix. Value a;; in the decision matrix represents the
priority vector for alternative one (A1) under criteria one (C;) (Triantaphyllou and Mann,

1995). W, represents the weight of each criterion as established in step two of the

process.
Criterion
Cl Cz C3 eee CN
Alt. W, W, W, . Wy
A, ap, Ay a3 - N
A, Ay Ap Ay3 - AN
As a3 a3, a3 .o a3y
Ay v &y ams .o avN

Figure 5: Decision Matrix (Triantaphyllou and Mann, 1995)
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The final priority of the alternatives is denoted as A'anp and is calculated by the

following formula (Triantaphyllou and Mann, 1995:2):

i
AAH P

1! 2f 13; J o oe o M. (2)

.Mz
QD
ME

L W, for i
17

()
I
=

This formula establishes the final weight through the summation of the alternatives’

priority vector (a;j), multiplied by that criteria’s weight (w;).

The FIST-AHP Model
Ward (2009) uses 18 activities in the FIST rubric to score acquisition programs.
These 18 activities are used to create the hierarchical structure in Figure 6. More

information is available about the FIST rubric in Appendix A.

Successful System
Development

I 1
FAST INEXPENSIVE [ SIMPLE ] [ TINY ]

~\ ) 3
Importance of ( Importance of Low- ([ Importance of (
— i L 1| Importance of Small =
Speed L Cost Simplicity L )
N s s N | F [ h
Formal Formal System Capability o.rma
- . . Commitment to
Commitmentto  |— Commitment to Less than Previous [— L
o - o Maintain or Reduce
Maintain Deadlines Maintain Budget Systems -
J . \. \_ Size Y,
S Tak h ( Steps Taken t ( )
teps Taken to eps Taken to Steps Taken to Steps Taken to
Reduce — Reduce — . Reduce Size of Org, =
. Reduce Complexity
Development Time Development Costs Process, System
. J L S N\ J/ \_
(" Contractual ) ( Contractual ) (  UseExisting, )
Incentives to || Incentives to || Mature, Proven
Reward Early Reward Cost Technology
\ Delivery , \_ Under-Runs y, \_ (TRL7+) y,
AFc{:.cipts Slﬁn.lflca.nt A(;{c.elints Sng{n(ljflcant rETEREaes a
isks to Maintain isks to Reduce Employee Talent
Schedule Costs
J \ J . J

Figure 6: FIST Hierarchal Structure
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To calculate the weights of both the FIST values and the FIST sub-criteria
activities, an experiment is used to survey participants for pairwise comparisons between
all the FIST values and FIST activities using the fundamental scale. Participants’
answers are recorded in Microsoft Excel and transferred into Expert Choice ™ for
analysis. Appendix C contains the directions of the experiment while Appendix D and E
show a sample of the actual experiment. Appendix D asks participants to compare the
FIST values of Fast, Inexpensive, Simple and Tiny. Since most participants are unaware
of the FIST model, definitions of each value, based on Ward’s (2009) thesis, are provided
in this section of the experiment. Participants will make high-level judgments based on
which FIST values they deemed most important to successful project development. The
outcome of this section of the experiment produces the weights for each of the four FIST
values. More information on participants is found in a forthcoming section.

Additional demographic information was gathered in the experiment such as the
number of years’ experience in project management, if the participant has official
leadership experience, and the participants’ highest rank obtained while in project
management. This demographic information was used to divide participants into the
following groups: All Participants, Leaders, Non-Leaders, Military, Civilian, Consistent
Responses, and Expert Responses. Consistent responses are determined if the resulting
consistency ratio (CR) of the judgment matrix is less than 10%. Experts were segregated
from the population if they had more than 15 years of experience in project management
or an advanced academic degree directly related to project management. The variations
in organizational values between military and civilian, leaders and non-leaders, as well as

experts to all others, will come to light through the analysis of the data. Civilian project
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management firms must not only be successful in project management but also be able to
create profit, otherwise the company would be bankrupt. Gaining insight from this
population of successful project managers will be invaluable to improving the DoD
acquisitions and analyzing the FIST model.

The next section of the experiment is described in Appendix E. It combines all 18
activities in Ward’s (2009) FIST rubric. The activities were presented in a randomly
assorted order so that it was not easily discernible which activity was related to each
FIST value. Furthermore, participants were not informed that the activities were related
to the FIST values in the first section of the experiment. This was purposely designed to
prevent participants from attempting to judge the 18 activities artificially more or less
significant to match their answers in the first section. The answers to this second section
serve two purposes. First, the pairwise comparisons form the weight of each sub-
criterion for the model. Second, the internal reliability of the FIST model can be
analyzed. If the FIST model is consistent, then the summation of the activities under
each FIST value should match the rankings completed in the first section of the
experiment. For example, if a participant ranked Fast as the most important FIST value
in the first section, then the summation of the five separate Fast activities in part two
should be greater than the summation of activities for Inexpensive, Simple, or Tiny. If
participants deem Fast as the most influential value but then rank the Inexpensive tasks as
the most important group of activities, a disconnect in the model becomes apparent or the
activities are not properly designed to cover the FIST value. A disconnect in FIST values
and activities could lead to recommendations to change, remove, or add activities to

better encompass the FIST values.
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Once all the pairwise comparisons for the FIST values and FIST activities were
collected from the participants, the data was inputted into the software program called
Expert Choice ™. Expert Choice ™ uses AHP to allow the decision-maker to
decompose the problem into a hierarchy of criteria and sub-criteria. In this case, the
criteria are the four FIST values and the sub-criteria are the 18 FIST activities. The
decision-maker then inputs the pairwise comparison judgments into the program to arrive
at overall weights for the criteria. The participants’ responses to the experiment create
the weights for the criteria and sub-criteria. By selecting certain participants’ responses
to be included in a model, it is possible to create seven different models that are not
mutually exclusive to represent All Participants, Leaders, Non-Leaders, Military,
Civilian, Consistent Responses, and Experts. Once the models were created, an
alternatives analysis was conducted and the subsequent judgments were placed into
Expert Choice ™ to be evaluated by the different models.

It was not possible to have participants become familiar enough with each
alternative to be able to pass proper judgments on programs and make comparisons.
However, participants’ opinions were used for the criteria because they were basing their
judgments on experience in project management. Expert Choice ™ is then used to
calculate an overall score for each program. High scores are related to programs that
exhibit FIST qualities and low scores are representative of programs that ignored the
FIST theory of development. Additionally, Expert Choice ™ can provide additional
analysis such as sensitivity graphs to help explain the results.

Miller (1956) showed that participants cannot simultaneously compare more than

seven objects, plus or minus two, at one time. Saaty (1990) set the upper limit of
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alternatives in AHP to nine (Triantaphyllou and Mann, 1995). Taking this upper limit
into account, 11 programs are used as alternatives from Ward’s (2009) 22 original
programs to be analyzed under the AHP model. The reason for increasing the number of
alternatives over the rule of nine is that a large number of alternatives are required to see
if the FIST process is reproducible and to be able to encompass the entire spectrum of
programs. A variety of programs can test if FIST is adequately generalizable to be used
on space, aircraft, and ground vehicle programs. Alternatives were also selected that had
contradicting FIST and real-world scores. These contradicting alternatives can highlight
weaknesses in FIST. Programs that score mediocre on the FIST scale do not strongly
suggest if the mission is a failure or success. These alternatives were chosen to analyze
missions that are only partially FISTy.

The primary researcher selected 11 programs that best covered a variety of
outcomes, FIST scores, and types of programs. Included in the analysis were space
launch, helicopter, fighter aircraft, cargo aircraft, and ground vehicle development
programs. Table 4 shows the missions selected for AHP analysis, the real-world outcome

grade, and the original FIST score from Ward’s (2009) thesis.

Table 4: Missions Analyzed Under AHP Model

MISSION OUTCOME| FIST SCORE

NASA Mars Pathfinder A 40
P-51 Mustang A 35
A-10 Thunderbolt 11 A 35
F-20 Tigershark F 35
XP-75 / P-75 Eagle F 25
MRAP A 15
E-3 Sentry AWACS A 5

NASA Mars Viking Mission A -10
C-5 Galaxy A -15
V-22 Osprey A -20
RAH-66 Comanche F -20
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Alternatives Analysis

Each of the 11 missions was analyzed independently and received a Poor,
Average, Good, or Excellent rating for the 18 FIST activities. The rating was
qualitatively determined by the author on how well the program incorporated the FIST
activity in the program’s development, not necessarily the outcome. This score is
determined through case study analysis. It is worth noting that a mission could receive an
Excellent score for fully incorporating a certain FIST activity even if the outcome from
that activity was negative. Appendix F contains the results of the alternative analysis of
the 11 programs. Once the qualitative score was determined for each program based on
each activity, a quantitative pairwise comparison was completed by using Saaty’s
fundamental scale. This pairwise comparison is then entered into Expert Cho