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FROM THE
CHAIRMAN AND
EXECUTIVE
EDITOR
Dr. Larrie D. Ferreiro

T he t heme of t h i s e d it ion of t he
Defense Acquisition Research Journal
is “ Deliver ing Per for ma nce at t he
Speed of Relevance: Agile Acquisition
Approaches,” which is the same theme
as the DAU Alumni Association’s 2019
Hirsch Award Competition. The two
award winners were selected from a
strong field of entrants.
The first-place winner is William J.
Weinig, for his paper “Other Transaction
Authority: Saint or Sinner for Defense Acquisition?” Weinig
provides an overview and history of Other Transactions (OT),
which are f lexible business arrangements that can be used for
prototype projects. These agreements are powerful because they
sidestep the vast majority of existing laws and regulations, and
Weinig’s analysis shows that to date, the benefits of OTs have
outweighed their risks.
Second prize went to Jeremy D. Kramer and Torrey J. Wagner
for their a r ticle “Developmenta l Test a nd Requirements:
Best Practices of Successful Information Systems Using
Agile Methods.” The article describes case studies of five
DoD information systems that were developed using Agile or
development and operations (DevOps) practices, and articulates
best practices related to developmental testing and requirements
management strategies for programs employing modernized
Software Development Life Cycle practices.
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The fina l article, “Multiple Incentive Contracts Result in
Increased Costs—Or Do They?” by Robert J. Muretta, Jr.,
compares incentive contract outcomes between the DoD and other
government agencies, and identifies underlying factors leading to
their success—such as the use of schedule incentives and penalties,
which turn out to be closely correlated to schedule outcomes.
The featured book in this issue’s Defense Acquisition Professional
Reading List is The Lean Startup: How Today’s Entrepreneurs Use
Continuous Innovation to Create Radically Successful Businesses
by Eric Ries, reviewed by David L. Gallop.
Finally, we thank departing Editorial Board member Dr. Craig
Lush for his service, and welcome Mr. William Lucyshyn of the
University of Maryland as a new member of the Board.

Dr. Larrie D. Ferreiro
Chairman and Executive Editor
Defense ARJ

DAU ALUMNI ASSOCIATION
Join the Success Network!

The DAU Alumni Association opens the door to a worldwide network of Defense
Acquisition University graduates, faculty, staff members, and defense industry
representatives—all ready to share their expertise with you and benefit from yours.
Be part of a two-way exchange of information with other acquisition professionals.
•

Stay connected to DAU and link to other professional organizations.

•

Keep up to date on evolving defense acquisition policies and developments
through DAUAA newsletters and the DAUAA LinkedIn Group.

•

Attend the DAU Annual Acquisition Training Symposium and bimonthly hot
topic training forums—both supported by the DAUAA—and earn Continuous
Learning Points toward DoD continuing education requirements.

Membership is open to all DAU graduates, faculty, staff, and defense industry
members. It’s easy to join right from the DAUAA Website at www.dauaa.org,
or scan the following QR code:

viii

For more information, call 703-960-6802 or 800-755-8805,
or e-mail dauaa2@aol.com.
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Competition POCs
• John Cannaday, DAU: john.cannaday@dau.mil

DAU CENTER
FOR DEFENSE
ACQUISITION
RESEARCH AGENDA 2019

This Research Agenda is intended to make researchers aware of
the topics that are, or should be, of particular concern to the broader
defense acquisition community within the federal government,
academia, and defense industrial sectors. The center compiles the
agenda annually, using inputs from subject matter experts across
those sectors. Topics are periodically vetted and updated by the
DAU Center’s Research Advisory Board to ensure they address
current areas of strategic interest.
The purpose of conducting research in these areas is to provide solid,
empirically based findings to create a broad body of knowledge that
can inform the development of policies, procedures, and processes in
defense acquisition, and to help shape the thought leadership for the
acquisition community. Most of these research topics were selected
to support the DoD’s Better Buying Power Initiative (see http://
bbp.dau.mil). Some questions may cross topics and thus appear in
multiple research areas.
Potential researchers are encouraged to contact the DAU Director
of Research (research@dau.mil) to suggest additional research
questions and topics. They are also encouraged to contact the
listed Points of Contact (POC), who may be able to provide general
guidance as to current areas of interest, potential sources of
information, etc.

x

•

Salvatore Cianci, DAU: salvatore.cianci@dau.mil

•

Frank Kenlon (global market outreach), DAU: frank.
kenlon@dau.mil

Measuring the Effects of Competition
• What means are there (or can be developed) to measure
the effect on defense acquisition costs of maintaining
the defense industrial base in various sectors?
•

What means are there (or can be developed) of
measuring the effect of utilizing defense industrial
infrastructure for commercial manufacture, and in
particular, in growth industries? In other words, can
we measure the effect of using defense manufacturing
to expand the buyer base?

•

What means are there (or can be developed) to
determine the degree of openness that exists in
competitive awards?

•

What are the different effects of the two best value
source selection processes (trade-off vs. lowest price
technically acceptable) on program cost, schedule, and
performance?

Strategic Competition
• Is there evidence that competition between system
portfolios is an effective means of controlling price
and costs?
•

Does lack of competition automatically mean higher
prices? For example, is there evidence that sole source
can result in lower overall administrative costs at both
the government and industry levels, to the effect of
lowering total costs?

•

W hat a re the long-term historica l trends for
competition g uida nce a nd practice in defense
acquisition policies and practices?

xi
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•

To what ex tent a re contracts being awa rded
noncompetitively by congressional mandate for policy
interest reasons? What is the effect on contract price
and performance?

•

What means are there (or can be developed) to
determine the degree to which competitive program
costs are negatively affected by laws and regulations
such as the Berry Amendment, Buy American Act, etc.?

•

The DoD should have enormous buying power and the
ability to influence supplier prices. Is this the case?
Examine the potential change in cost performance
due to greater centralization of buying organizations
or strategies.

Effects of Industrial Base
• What are the effects on program cost, schedule, and
performance of having more or fewer competitors?
What measures are there to determine these effects?
•

What means are there (or can be developed) to measure
the breadth and depth of the industrial base in various
sectors that go beyond simple head-count of providers?

•

Has change in the defense industrial base resulted in
actual change in output? How is that measured?

Competitive Contracting
• Commercial industry often cultivates long-term,
exclusive (noncompetitive) supply chain relationships.
Does this model have any application to defense
acquisition? Under what conditions/circumstances?
•

xii
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What is the effect on program cost, schedule, and
performance of awards based on varying levels of
competition: (a) “Effective” competition (two or more
offers); (b) “Ineffective” competition (only one offer
received in response to competitive solicitation); (c)
split awards versus winner take all; and (d) sole source.

Improve DoD Outreach for Technology and Products
from Global Markets
• How have militaries in the past benefited from global
technology development?
•

How/why have mi lita r ies missed t he la rgest
technological advances?

•

What are the key areas that require the DoD’s focus and
attention in the coming years to maintain or enhance
the technological advantage of its weapon systems and
equipment?

•

What types of efforts should the DoD consider pursuing
to increase the breadth and depth of technology push
efforts in DoD acquisition programs?

•

How effectively are the DoD’s global science and
technolog y investments transitioned into DoD
acquisition programs?

•

Are the DoD’s applied research and development (i.e.,
acquisition program) investments effectively pursuing
and using sources of global technology to affordably
meet current and future DoD acquisition program
requirements? If not, what steps could the DoD take
to improve its performance in these two areas?

•

What are the strengths and weaknesses of the DoD’s
global defense technology investment approach as
compared to the approaches used by other nations?

•

What are the strengths and weaknesses of the DoD’s
global defense technology investment approach as
compared to the approaches used by the private
sector—both domestic and foreign entities (companies,
universities, private-public partnerships, think
tanks, etc.)?

•

How does the DoD currently assess the relative benefits
and risks associated with global versus U.S. sourcing
of key technologies used in DoD acquisition programs?
How could the DoD improve its policies and procedures
in this area to enhance the benefits of global technology
sourcing while minimizing potential risks?

xiii
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•

How could current DoD/U.S. Technology Security
and Foreign Disclosure (TSFD) decision-making
policies and processes be improved to help the DoD
better balance the benefits and risks associated with
potential global sourcing of key technologies used in
current and future DoD acquisition programs?

•

How do DoD primes and key subcontractors currently
assess the relative benefits and risks associated with
global versus U.S. sourcing of key technologies used in
DoD acquisition programs? How could they improve
their contractor policies and procedures in this area
to enhance the benefits of global technology sourcing
while minimizing potential risks?

•

How could current U.S. Export Control System
decision-making policies and processes be improved
to help the DoD better balance the benefits and
risks associated with potential global sourcing of
key technologies used in current and future DoD
acquisition programs?

Comparative Studies
• Compare the industrial policies of military acquisition
in different nations and the policy impacts on
acquisition outcomes.
•

Compare the cost and contract performance of
highly regulated public utilities with nonregulated
“natural monopolies,” e.g., military satellites, warship
building, etc.

•

Compare contracting/competition practices between
the DoD and complex, custom-built commercial
products (e.g., offshore oil platforms).

•

Compare program cost performance in various market
sectors: highly competitive (multiple offerors), limited
(two or three offerors), monopoly.

•

Compare the cost and contract performance of military
acquisition programs in nations having single “purple”
acquisition organizations with those having Servicelevel acquisition agencies.

Norene Johnson, Emily Beliles,
and Michael Krukowski

Defense Acquisition University Press
xiv

Fort Belvoir, VA
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OTHER TRANSACTION AUTHORITY

Saint or Sinner For

DEFENSE

ACQUISITION?
William J. Weinig
The Department of Defense (DoD) has a powerful tool at its disposal to reach
innovative, nontraditional defense contractors and execute rapid, flexible
business arrangements with industry. Legislation refers to this tool as Other
Transaction Authority. One type of agreement made under this authority is
Other Transactions (OT) for prototype projects. These agreements are powerful
because they sidestep the vast majority of existing laws and regulations dictating
how the government goes about spending money. They carry an absolute
minimum level of restrictions and place significant discretion into the hands of
the government when spending taxpayer funds. Shall we hail OTs as a savior to
a broken acquisition system, or shall we decry them as sinners circumventing a
sound set of needed policies and procedures? This article provides an overview
and history of OTs as well as examines whether to advocate expansion or seek
curtailment of this powerful business instrument.
DOI: https://doi.org/10.22594/dau.19-818.26.02
Keywords: Other Transaction Authority (OTA), Acquisition Reform, Prototype,
Defense Acquisition, Other Transactions (OT)
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Other Transaction Authority: Saint or Sinner for Defense Acquisition?

The “Marshmallow Challenge” requires small teams to build
freestanding structures out of dry spaghetti noodles, string, and tape with
a single marshmallow positioned as high as possible on top of the creation.
Tom Wujec, author, speaker, and Autodesk Fellow, presented results from
this problem-solving exercise at a 2010 Technology,
Entertainment and Design (TED) talk. He
described how teams of kindergarteners
consistently outperformed many other
groups and bested business school students
by a significant margin. To what did Wujec
attribute the kindergarteners’ superior
results? Early prototyping. Business
students invariably spent all of their
a llotted time orienting the team,
planning the structure, building it to
specification, and attempting to place
the marshmallow atop their precarious
design at the very last moment, often
with poor results (crash!). In contrast,
kindergarteners learned by doing,
throwing out ideas and attempting
them early and often. They ended
up producing stable designs that
consistently reached modest, yet
commendable heights (Wujec, 2010).
What does this say about the Defense
Acquisition System? It conveys the importance of
prototyping defense articles early in the acquisition process
and submitting those prototypes to rigorous testing in order
to tease out the most capable designs to meet defense needs.

The Problem
A powerful tool is now at the disposal of the Department
of Defense (DoD) to accomplish just that. Legislation refers
to this tool as Other Transaction Authority. One type of
agreement made under this authority is Other Transactions
(OT) for prototype projects (10 U.S.C. § 2371b, 2016). These
agreements are powerful because they sidestep the vast
majority of existing laws and regulations dictating
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how the government goes about spending money. They carry an absolute
minimum level of restrictions and place significant discretion into the hands
of the government when spending taxpayer funds.

Government contractors are not alone
in this state of distrust. The government
bureaucracy operates under a staggering
amount of rules and regulations, inversely proportional
to the level of trust extended by the public.
In a report covering the use of OTs across the federal government, the
Government Accountability Office (GAO) noted, “this authority carries
risk, however, because such agreements may be exempt from the Federal
Acquisition Regulation and other requirements that are intended to protect
taxpayers’ interests” (GAO, 2016, highlights). Former Director of Defense
Procurement and Acquisition Policy Claire M. Grady stated that “the
flexibility to start from what is essentially a blank sheet of paper when
drafting an OT eliminates the safeguards inherent in using the standard
statutory and regulatory contract language and clauses” (Grady, 2017, p. ii).
Shall we hail OTs as a savior to a broken acquisition system, or shall we decry
them as sinners circumventing a sound set of needed policies and procedures?
This article provides an overview and history of OTs as well as examines
whether to advocate expansion or seek curtailment of this powerful business
instrument. This analysis will show that to date, the benefits of OTs have
outweighed their risks. Although OT authority is inherently risky, there is no
record of defense acquisition officials significantly abusing it and there are
recognizable benefits to its use; therefore, this work recommends a cautious
and controlled expansion of OT agreements. Yet, in order to understand the
importance of OTs, it is necessary to provide context by first reviewing the
Defense Acquisition System.

Review and Analysis
Defense Acquisition: A Den of Distrust
In a simplistic view, defense contracting is a matter of trust—or lack
thereof. In July of 1985, President Ronald Reagan asked the well-respected
business executive David Packard of Hewlett-Packard (HP) to convene a
panel of experts to review and report on possible areas of improvement for the
U.S. Defense Acquisition System. This review followed a famously reported

Defense ARJ, April 2019, Vol. 26 No. 2 : 106-127
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$435 hammer purchased by the Navy among other claims of overcharging
and acquisition mismanagement in the early 1980s (Barron, 1983). The
resultant report issued on June 30, 1986, contained a number of observations
and recommendations that significantly influenced subsequent legislation
and policy reforms for the DoD. Although not one of the central findings, the
following observation appeared in the report:
In recent years there has been increasing public mistrust
of the performance of private contractors in the country’s
defense programs. Numerous reports of questionable
procurement practices have fostered a conviction, widely
shared by members of the public and by many in government,
that defense contractors place profits above legal and ethical
responsibilities. (Packard, 1986, p. xxvii)
As Stephen Covey (2006) argues in his book The Speed of Trust, individuals
are only able to conduct business with each other at a rate directly
corresponding to the degree in which they trust each other. The economist
Francis Fukuyama explains the implications of conducting business in an
untrusting environment:
People who do not trust one another will end up cooperating
only under a system of formal rules and regulations…. This
legal apparatus, serving as a substitute for trust, entails what
economists call “transaction costs.” Widespread distrust in
a society, in other words, imposes a kind of tax on all forms of
economic activity, a tax that high-trust societies do not have
to pay. (Fukuyama, 1995, pp. 11, 27–28)
Government contractors are not alone in this state of distrust. The
government bureaucracy operates under a staggering amount of rules and
regulations, inversely proportional to the level of trust extended by the public.
Excluding agency-specific regulations, the average defense acquisition
professional must navigate a combined 4,775 pages of regulations and
guidance in order to equip warfighters with the tools needed for national
defense.1 This volume of rules signals significant distrust on behalf of the
nation.
In 2012, the Defense Business Board, an independent advisory group for
economic and business expertise, provided a report to the Vice Chairman
of the Joint Chiefs of Staff summarizing the state of reforms to the Defense
Acquisition System since the 1986 work by Packard’s committee. This
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report indicated the “DoD’s acquisition system continues to take longer, cost
more, and deliver fewer quantities and capabilities than originally planned”
(Punaro, 2012, p. 3). The report noted that average development cycles for
weapon systems were at 15–18 years (Punaro, 2012, p. 5). Authors Linda S.
Brandt and Francis W. A’Hearn perhaps sum up the continuing challenge
faced by efforts to reform the Defense Acquisition System when they state
the following:
Though we rightfully pursue reform, we ironically do so
in a system which, by the express intent of the American
body politic, was not designed for efficiency. The Defense
Acquisition System was designed with many goals in mind,
but efficiency was not one of them, and notwithstanding
public protestations to the contrary, this is precisely how
the American body politic would have it. (Brandt & A’Hearn,
1997, p. 34)
Simply put, it appears as though the U.S. public does not trust the government
to spend its money responsibly. In turn, the government does not trust
contractors to use this money properly. In order to prevent an abuse of
discretion, the system removes as much discretion as possible. Operating
under such mistrust comes at a cost, and the nation is currently questioning
whether it is prepared to continue paying it.

The Need for Speed
Former Air Force Vice Chief of Staff for Intelligence Lt Gen David
Deptula said, “Al Qaeda doesn’t have a JCIDS [Joint Capabilities Integration
and Development System] process … we need to be able to operate much
quicker and inside our adversary’s decision loop” (Miller, 2017, p. 40).
President Donald Trump’s 2017 National Security Strategy contains telltale
phrases and terms that signal an affinity for an expedited authority like an
OT. For example, within the national security pillar it states, “The United
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States will pursue new approaches to acquisition… [w]e must harness
innovative technologies that are being developed outside of the traditional
defense industrial base” (Trump, 2017, p. 29). Former Secretary of Defense
James Mattis’ strategic documents are flush with references to practices
that mirror the characteristics of OTs. For example, his National Defense
Strategy highlighted the concern that, “The current bureaucratic approach,
centered on exacting thoroughness and minimizing risk above all else, is
proving to be increasingly unresponsive” (Mattis, 2018, p. 10). Will dictating
the need for change in strategy documents and memoranda realize the
intended effect? In light of prior, failed efforts at reform, the question of
how to reform the DoD acquisition system becomes paramount.

On July 26, 2016, then Secretary of Defense Ashton Carter championed
a means to reform defense acquisition when he announced the opening
of a Defense Innovation Unit Experimental (DIUx) office in Boston,
Massachusetts (Kuykendall, 2017). Contained in this announcement was
a specific vision for acquisition reform:
And in the long run, we’ll look at how many DoD components
adopt DIUx practices… particularly nontraditiona l
acquisition mechanisms.... If DIUx is truly successful
in catalyzing broader interaction between DoD and
nontraditional technology firms as I’m confident it will be,
then it will eventually put itself out of business since the
department as a whole will be doing what DIUx is doing
today. (Carter, 2016, para. 41)
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The nontraditional acquisition mechanisms Secretary Carter hoped would
upend traditional practices at the DoD principally rely upon OTs. They
are the foundation for DIUx business arrangements with industry (DIUx,
2016). Further understanding of this issue requires expanded knowledge
of an OT itself.

So What Really Is an OT?
Legislation defines an OT by what it is not. It is not a contract, grant,
or cooperative agreement, which are traditional government contracting
mechanisms. This definition is the source of the “other” moniker. Within
the DoD, OTs are grouped into two fundamental buckets: basic research OTs
called Technology Investment Agreements (TIA) (32 CFR § 37.100, 2009);
and acquisition agreements for prototype projects, described as prototype
OTs (10 U.S.C. § 2371b, 2016).
The Code of Federal Regulations defines TIAs as assistance instruments
used to stimulate or support research (32 CFR § 37.110, 2009). Prototype
OTs do not have further clarifying regulations like TIAs. Legislation and
two short policy memoranda provide the only hard constraints for prototype
OTs, and a guidebook produced by the Office of the Under Secretary of
Defense for Acquisition and Sustainment furnishes their only guidance.
Former Air Force Materiel Command Commander Gen Ellen Pawlikowski
called prototype OTs “the latest buzzword” (Williams, 2018a, para. 2),
and they are the principal subject of this review. In comparison to the
4,775 pages of policy, regulation, and best practices used by the majority of
defense acquisition offices, those utilizing OTs for prototype projects are
constrained by approximately 65 pages of documentation. 2
The GAO, when considering why commercial organizations would not want
to bid on government work, determined that high-dollar contracts could take
up to 2 years to award (GAO, 2017a). Making use of OTs, Secretary Carter
(2016) indicated in the DIUx announcement quoted previously that “DIUx
will negotiate and execute fast, flexible, and collaborative awards with the
goal to issue funding within 60 days of a first meeting with the company”
(para. 28). In 2017, DIUx awarded roughly $104 million on 48 OTs through
a process that averaged 90 days from first contact with the commercial firm
(DIUx, 2017). Although extending beyond the targeted 60 days identified by
Secretary Carter, this is half the time of 180 days identified by the GAO for
new Army contracts of a comparable dollar value—roughly $3 million (GAO,
2017a). This expediency contributed to OTs increasing popularity over the
last few years as both a means to reach nontraditional defense contractors
and to circumvent the highly cumbersome and onerous acquisition system
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(Maucione, 2017). Therefore, reviewing the history and nature of OTs to
understand why Congress would allow such a liberal skirting of acquisition
procedures is both informative and worthwhile.

History of Other Transactions—A Pocket of Trust for the Sake
of Progress
The OT was born in 1958 shortly after the launch of Sputnik by the
Soviet Union. Congress first gave the National Aeronautical and Space
Administration (NASA) the authority to enter into these agreements in
order to catch up to the Soviets (National Aeronautics and Space Act of 1958).
The DoD did not see this authority until 1989 when Congress extended it
solely to the predecessor organization of the Defense Advanced Research
Projects Agency (DARPA) (National Defense Authorization Act [NDAA] for
Fiscal Years 1990 and 1991, 1989).
The intent behind extending this authority to the DoD was to create
an attractive means for innovative firms focused on the commercial
marketplace to provide their expertise to the DoD while not burdening
those companies with the government regulatory overhead that would
render them uncompetitive in the commercial marketplace (Dunn, 2017). In
1991, the authority for TIAs was provided more broadly throughout the DoD
(NDAA for Fiscal Years 1992 and 1993, 1991). In 1994, Congress created the
prototype OT authority and issued this authority to DARPA alone (NDAA for
Fiscal Year 1994, 1993). In 1996, Congress extended prototype OT authority
across the department (NDAA for Fiscal Year 1997, 1996). Continued use of
this tool depended on Congress renewing the authorizing legislation every
few years. Starting in 2016, however, Congress permanently authorized and
refined the use of prototype OTs (NDAA for Fiscal Year 2016, 2015). As an
explanation, the conference report accompanying the 2016 NDAA states:
The conferees believe that the f lexibility of the OTA
authorities… as modified and codified in this provision,
can make them attractive to firms and organizations that
do not usually participate in government contracting due
to the typical overhead burden and “one-size-fits-all”
rules. The conferees believe that expanded use of the OTAs
will support Department of Defense efforts to access new
sources of technical innovation, such as Silicon Valley
startup companies and small commercial firms. (NDAA
for Fiscal Year 2016, 2015b, p. 703)

114

Defense ARJ, April 2019, Vol. 26 No. 2 : 106-127

April 2019

https://www.dau.mil

Worth considering is why the DoD would pursue—and Congress would
endorse—efforts to tap “new sources of technical innovation.” Increased
pursuit of new sources by DoD and Congress is likely the result of the fact
that since the end of the Cold War, the preponderance of research and
development efforts shifted away from government sponsorship and to the
commercial sector (GAO, 2017a).

DoD and Industry: A Fraught Relationship
Widely proliferated rumors indicate that the notorious Willie Sutton
said he robbed banks “because that’s where the money is.” If critical innovation is happening in the commercial sector, then in order to maintain its
edge the DoD must also go where the money is. The Figure identifies this
growing trend.
FIGURE. DOD AND PRIVATE SECTOR RESEARCH AND DEVELOPMENT SPENDING

Note. Expenditures have been adjusted for inflation in accordance with DoD
National Defense Budget Estimates for Fiscal Year 2017. Industry research and
development spending may include funding provided by DoD for research
performed by industry. (GAO, 2017a)

The firms investing heavily in technologies critical to defense needs such
as data analytics, cybersecurity, and autonomy are not traditional defense
contractors (GAO, 2017a). The summation of spending from just the top six
commercial R&D companies matches all DoD spending on R&D (Casey &
Hackett, 2014).
While our nation’s leaders are pushing to realize a quicker, more responsive
approach to developing new weapons systems, the commercial sector fights
deep suspicions of working for the government. For example, in recent
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years Google acquired a number of robotic firms including some with DoD
contracts, like Boston Dynamics. Yet, the company explicitly stated they
do not plan to continue pursuing government work after existing contracts
expire (Lynn, 2014). Some analysts blame the 2013 Edward Snowden affair
for losses topping anywhere from $35 billion to $180 billion, along with
creating a bad taste in the tech industry’s mouth for working with the
government (Miller, 2014). Recent events indicate Congress recognizes this
problem and is attempting to do something about it.

Congressional Action
The record shows Congress increasingly believes prototype OTs to be
the mechanism capable of bridging the gap between the DoD and industry.
Actions supporting this assertion began in earnest in the 2016 NDAA. This
legislation expanded and made permanent the prototype OT authority
as discussed previously. Legislators also tasked GAO to undertake two
topical studies in committee and conference reports concurrent with the
legislation. They tasked GAO to study DoD R&D prototyping efforts as well as
to determine why leading technology companies do not pursue government
work.
GAO Report No. 17-644 identified six significant challenges that deter
companies from developing products for military use. After interviews with
both nontraditional defense contractors and a select number of traditional
suppliers, GAO’s concerns fall into the following six categories (GAO, 2017b):
1. Complexity of DoD’s process
2. Unstable budget environment
3. Long contracting timelines
4. Intellectual property rights concerns
5. Government-specific terms and conditions
6. Inexperienced DoD contracting workforce
Although GAO did not make recommendations in their report, of significant
note is that the concerns identified in items 1, 3, 4, and 5 are all patently
addressed and potentially resolved through the use of prototype OTs. Also
important to note is that when considering item 6, the DoD has traditionally
been highly selective in its process to grant signature authority for OTs.
An acquisition professional must already have warrant authority as a
traditional Contracting Officer (CO) before considered eligible, and “should
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have a level of responsibility, business acumen, and judgement that enables
them to operate in this relatively unstructured environment” (Grady, 2017,
p. 3). This really leaves item 2, an unstable budget environment, as the only
identified challenge that is unaddressed through prototype OTs.

Fundamentally, the standard acquisition
system is designed to demonstrate the
government’s ability to spend funds
in a trustworthy manner, and not following these
practices invites scrutiny.
The other GAO action generated in response to the NDAA for Fiscal Year
2016 reviewed how the DoD’s R&D funds are used and whether this approach
effectively supports activities such as prototyping (NDAA for Fiscal Year
2016, 2015a, p. 84). The subsequent GAO report indicates that prototyping
is advantageous and “can help ensure that new, innovative, and disruptive
technologies are available for inclusion into potential future weapons and
demonstrate the value of new technologies or systems” (GAO, 2017b, p. 1).
Although discerning a direction or presupposing Congressional intent is
usually inadvisable, the combination of legislative changes and requested
investigative reports points to the conclusion that Congress is increasingly
convinced OTs are the answer to bridging the gap between DoD and industry.
Supporting this notion is the Senate Armed Services Committee statement
included in advance policy questions posed to current Under Secretary
of Defense for Acquisition and Sustainment Ellen Lord prior to her 2017
confirmation hearing:
The Committee has acted to allow for greater use of
Other Transaction Authorities, particularly early in the
acquisition cycle and for innovative acquisitions. However,
the Department of Defense has been reticent to use these
authorities. The Committee has in the past been critical
of the perceived misuse of Other Transactions Authority
for major programs, such as the Army’s Future Combat
Systems. If confirmed, how will you drive greater use of
these flexible authorities while also ensuring they are not
abused? (Senate Armed Services Committee, 2017, p. 17)
With such a rare and valuable asset such as Congressional support behind
this initiative, what could possibly go wrong?
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Causes for Concern: Removal of Safeguards to Protect
Taxpayers’ Interests
As alluded to in the confirmation hearing for Under Secretary of Defense
for Acquisition and Sustainment Ellen Lord, Congressional sentiment for
OTs has not always been favorable. In a 2005 Senate hearing on the Army’s
grand vision to reshape its fighting forces, described as the Future Combat
System (FCS), Senator John McCain stated:
Since the 1994 act, the Department of Defense (DoD) officials
and industry have repeatedly requested that we extend
“other transaction authority” to production contracts.
Congress has consistently refused to do so because we have
taken the view that with hundreds of millions of dollars
or even billions of dollars at stake, the taxpayer needs the
protections built into the traditional procurement system.
(Department of Defense Authorization, 2005, p. 2)
In May of 2003 the Army’s FCS program made use of a prototype OT to enter
into the system development and demonstration phase of its maturation
(GAO, 2005). With an agreement value of approximately $21 billion, it was
highly unusual for a major defense acquisition program to use such an
instrument for this kind of work. The action therefore garnered significant
Congressional interest. Although problems with the FCS program and its
eventual cancellation were not directly attributable to the use of an OT, it
was widely reported that Congressional criticism of an OT used for this
purpose motivated the program to transition the instrument into a standard
FAR-based contract in March of 2006 (GAO, 2007). Fundamentally, the
standard acquisition system is designed to demonstrate the government’s
ability to spend funds in a trustworthy manner, and not following these
practices invites scrutiny. The lack of these efforts likely contributed to
the FCS program office’s inability to prove its OT was the right business
arrangement for its program. To further understand these complaints, it is
important to review the principal concerns expressed for OTs by industry
and government alike.
Two primary concerns warrant further consideration regarding OTs—
government financial oversight and protection of intellectual property rights.
Problem one: financial oversight. As stated before, the government,
and by extension the nation writ large, is loath to remove requirements
for financial oversight when spending public funds. Conversely, industry
does not want to expend time and money complying with defense-unique
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accounting procedures when the DoD is outside of their core market. These
oft-lamented concerns are in a large number of government audits, reviews,
or reports covering the issue of OTs. Although the potential exists for
significant failings in oversight, analysis shows financial mismanagement
is not significantly present in prototype OT projects. A potential source
of this concern may be born out of a simple assumption that the lack of
traditionally required contract clauses automatically engenders insufficient
oversight. Yet, a 2002 RAND report considering the costs and benefits of
OTs in defense contracting found just the opposite:
OT usua lly g ives the contractor g reater prog ra m
management responsibility and authority, but also gives the
government greater insight into contractor decisions and
status. Rather than the adversarial relationship between
government and industry under traditional processes, OT
requires a more collaborative working relationship. (Smith,
Drezner, & Lachow, 2002, p. 3)
Perhaps the inherent risks of an OT spur participants to nurture a more
collaborative working relationship when other controls are absent. Common
sense tells us that a collaborative and close working environment will
produce better overall results than a distant and transactional relationship.
In lieu of standard contract clauses for protection, agreements officers
and government managers may find themselves relying instead upon
their own eyes and ears. Indeed, in the concluding remarks for the RAND
report they state, “It is undeniable that the relaxation of financial and other
controls inherent in the OT process opens some opportunity for abuse.
However, the process also strengthens the access and information available
to government managers, thus reducing such risks” (Smith, Drezner, &
Lachow, 2002, p. 32).
Additionally, the awesome responsibility inherent to prototype OTs and
the few instances of overreach may motivate offices using OTs to devote
considerable attention to executing them within sound acquisition best
practices regardless of law or regulation. Speaking to this notion, Under
Secretary of the Army Ryan McCarthy, when asked about expansion of OT
use, said that the Army is “trying to be very judicious about this authority
so we don’t lose it” (Williams, 2018b, para. 2).
Lastly, the existing financial controls on OTs appear sufficient. The few OT
constraints that do exist focus primarily on attracting small businesses and
nontraditional defense contractors (10 U.S.C. § 2371b, 2016). These types of
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firms are already exempt from most financial oversight provisions such as
the Cost Accounting Standards (CAS)—specific accounting procedures the
government requires when a firm does significant business with taxpayer
money [48 CFR § 9903.201-1(b)(3), 2018]. The Department of Defense
Inspector General (DoDIG) issued a report in 2001 with an objective of
“reviewing the financial and cost aspects of other transactions”; however, the
results of the review focused primarily on cost sharing practices for TIAs,
and found no irregularities on prototype OTs (DoDIG, 1999, p. i). Legislated
restrictions on the use of prototype OTs focus on attracting and forging better
ties with small businesses and nontraditional defense contractors. Existing
regulations favoring small businesses and historically disadvantaged classes
of businesses indicate the government already chooses to trust those firms
for the sake of furthering economic and socio-political goals; how much
different then, are nontraditional defense contractors?

defined within government regulation.3 Although government policies for
patent rights have elements in common with technical data and computer
software, they are more germane to basic and applied research activities and
not the type of efforts contemplated under prototype OTs.
Within GAO Report 17-644, both traditional and nontraditional defense
contractors cited the protection of IP as central to their corporate success
(GAO, 2017a). Most of the anecdotes cited, however, appear to be the
misapplication of existing DoD policies rather than the proper application
of policies in need of reform. Generally, they describe situations where the
government is asking to receive more rights than would normally convey
under the circumstances. Existing IP regulations are specifically designed
to accommodate firms active in the commercial marketplace such as
nontraditional defense contractors. As evidenced by the University and
Small Business Patent Procedures Act of 1980, also called the Bayh-Dole
Act, the intent behind current government IP policy is both to provide the
government the data it needs to produce and sustain its weapons systems
as well as to further economic development in the private sector through
commercialization of government-funded technology (35 U.S.C. § 200, 2012).
Undoubtedly, the misappropriate use and handling of contractor IP can effect
significant contractor damage, and appears to be the central problem driving
industry concerns.
The existence of negative perceptions for government IP practices is
also detrimental to the government. A company’s fear of government IP
mismanagement could cause them to exclude their commercially developed
IP from government products. Full reliance on the government to fund
development efforts prevents the disclosure of privately developed IP,
yet precludes the government from benefitting from the contractor’s full
expertise. This lack of confidence could cause government acquisition to be
more costly and less technically mature.

Recommendations
Problem two: intellectual property. The second primary concern
is industry’s fear of forfeiting Intellectual Property (IP) rights to the
government. Firms believe traditional contract terms do not offer the
protections they require, and therefore decline government work or insist
on OTs to conduct business (GAO, 2017b). Yet, is the lessening of government
rights the correct answer to this problem? For the purpose of this analysis,
the term “IP” will include only technical data and computer software as
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DoD spending on prototype OTs steadily increased over the last few
years with roughly $1 billion obligated during Fiscal Year 2016 (DoD, 2017,
p. 9). If this trend continues, the DoD will spend significant funds through
this instrument in the coming years. In order to ensure these efforts are
worthy of the considerable trust provided them, this analysis points to the
following recommendations.
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First, the DoD is cautioned from expanding the use of OTs so rapidly that it
loses the ability to establish a close and collaborative working environment
with contractors. As identified in the RAND report, past successes with
prototype OTs have benefited from this tight working environment, and
future efforts would do well to mirror them. Organizations seeking authority
to execute OTs must learn from existing institutions and aggressively
pursue best practices from their sister organizations.
Next, focus acquisition workforce education efforts on the correct
application of IP law and regulation. The NDAA for Fiscal Year 2018 calls
for the expansion of workforce education for acquisition personnel working
with prototype OTs (NDAA for Fiscal Year 2018, 2017). This analysis
identifies the correct application of IP practices as critical to protecting
contractor interests as well as providing the government the most effective
products at the best price. Expanded authority to modify or uniquely tailor
IP practices is not called for at this time. Instead, this work advocates for
the return of confidence in the government’s ability to handle privately
developed IP.
Also, OT use should be expanded exclusively within R&D efforts and
not within production efforts or major defense programs. Legislation
currently allows for the use of OTs for limited production efforts if there
was competition for the product development. Although limited data
exist on past failures, clearly, the lack of programmatic rigor and decision
documentation will engender suspicion and a lack of trust as a system,
program, or product progresses through its life cycle. Therefore, this
analysis advocates expansion within the DoD R&D portfolio alone.
Lastly, this analysis points to the need for more research. The DoD should
answer the foundational question, “Are OTs effective at their stated
purpose?” Previous research concluded that “the OT process is providing
improved access to important commercial technologies as well as improved
efficiencies in conducting technologically risky prototype projects” (Smith,
Drezner, & Lachow, 2002, p. 31). Yet, much has changed since 2002 and new
organizations such as DIUx are executing OTs in a manner not previously
contemplated. Also, research is called for regarding the existence of IP
concerns amongst traditional and nontraditional defense contractors.
Subsequent reviews should not combine the concerns of these different
parties as though they speak with one voice. Their different priorities and
motivating factors may skew the debate when considering the overall goal
of reaching more nontraditional defense contractors and the advanced
technology they harbor.

122

Defense ARJ, April 2019, Vol. 26 No. 2 : 106-127

April 2019

https://www.dau.mil

Conclusions
OTs allow for unique and tailored business arrangements with
nontraditional defense contractors bringing a potential for rapid
advancement of critical technologies into defense systems. These business
arrangements also carry a potential for limited oversight, loose IP practices,
and otherwise reduced accountability. These risks are in direct opposition
to core tenets of sound defense acquisition. The balance of use called for in
order to achieve the best risk-reward profile is a controlled expansion within
the R&D portfolio alone. As demonstrated through the FCS program, use
of OTs on a major weapon system fails to provide sufficient justification of
trust. Additionally, further expansion of OTs into production activities also
expands the risks inherent to OTs and is not advisable at this time. Prototype
OTs’ existing constraints are not a significant departure from current
allocations of trust and are specifically designed to limit the government’s
cost risk. Existing government IP policies are sufficient to protect industry
and further government interests; therefore, further loosening of these
policies is not called for. Rather, education and enforcement of existing IP
policies are advocated.
If not careful in expanding the use of OTs, the DoD may find itself once
again lamenting an inability to provide responsive acquisition solutions to
the warfighter. Much like Tom Wujec’s business students standing around
a collapsed spaghetti tower, missteps during expansion could result in
rescinded OT authority and a great opportunity for reform
dropped from the acquisition tool set. Instead,
like the kindergarteners, the DoD should take
measured and incremental steps towards OT
expansion, all the while assessing success
against identified goals. Only then will the
DoD fully capitalize on such a critical
and necessary tool as Other
Transaction Authority.

Defense ARJ, April 2019, Vol. 26 No. 2 : 106-127

123

Other Transaction Authority: Saint or Sinner for Defense Acquisition?

References
Barron, J. (1983, September 1). High cost of military parts. The New York Times.
Retrieved from https://www.nytimes.com/1983/09/01/business/high-cost-ofmilitary-parts.html
Brandt, L. S., & A’Hearn, F. W. (1997, Summer). The Sisyphus paradox. Joint Force
Quarterly, 34–38. Retrieved from http://ndupress.ndu.edu/portals/68/
Documents/jfq/jfq-16.pdf
Carter, A. (2016, July 26). Remarks on opening DIUx East and announcing the Defense
Innovation Board [Speech], Cambridge, Massachusetts. Retrieved from https://
dod.defense.gov/News/Speeches/Speech-View/Article/858155/remarks-onopening-diux-east-and-announcing-the-defense-innovation-board/
Casey, M., & Hacket, R. (2014, November 17). The 10 biggest R&D spenders worldwide.
Fortune. Retrieved from http://fortune.com/2014/11/17/top-10-researchdevelopment/
Covey, S. M. (2006). The SPEED of trust. New York: Free Press – Simon and Shuster.
Department of Defense. (2017). Report to Congress: An assessment of cost-sharing
in other transactions agreements for prototype projects. Retrieved from https://
www.acq.osd.mil/dpap/cpic/cp/docs/Assessment%20of%20Cost-Sharing%20
in%20Other%20Transactions%20Agreements%20for%20Prototype%20
Projects%20(2).pdf
Department of Defense Authorization for Appropriations for Fiscal Year 2006:
Hearings before the Committee on Armed Services, Senate, 109th Cong. 2
(2005) (opening statement of Senator John McCain). Retrieved from https://
www.govinfo.gov/content/pkg/CHRG-109shrg21105/pdf/CHRG-109shrg21105.
pdf
Department of Defense Inspector General. (1999). Audit report: Costs charged to
other transactions (Report No. D-2000-065). Retrieved from https://media.
defense.gov/1999/Dec/27/2001715606/-1/-1/1/00-065.pdf
Defense Innovation Unit Experimental (2016). Defense Innovation Unit commercial
solutions opening. Retrieved from https://www.diux.mil/library
Defense Innovation Unit Experimental (2017). Defense Innovation Unit Experimental
annual report. Retrieved from https://www.diux.mil/library
Dunn, R. L. (2017, March 15). Other transactions contracts: Poorly understood, little
used. National Defense. Retrieved from http://www.nationaldefensemagazine.
org/articles/2017/5/15/other-transactions-contracts-poorly-understood-littleused
48 CFR § 9903.201-1(b)(3) (2018).
Fukuyama, F. (1995). Trust: The social virtues and the creation of prosperity. New York:
Simon and Shuster.
Grady, C. M. (2017). Other transactions guide for prototype projects Ver 1.2.0.
Retrieved from https://www.acq.osd.mil/dpap/cpic/cp/docs/OTA_Guide%20
(17%20Jan%202017)%20DPAP%20signature%20FINAL.pdf
Kuykendall, R. (2017, April 6). Defense Innovation Unit Experimental (DIUx):
Innovative or excessive [Doctoral dissertation]. Air War College, Maxwell AFB,
AL. Retrieved from http://www.dtic.mil/dtic/tr/fulltext/u2/1042020.pdf
Lynn, W. J. (2014). The end of the military-industrial complex: How the Pentagon is
adapting to globalization. Foreign Affairs, 93(6), 107. Retrieved from https://
www.foreignaffairs.com/articles/united-states/end-military-industrial-complex

124

Defense ARJ, April 2019, Vol. 26 No. 2 : 106-127

April 2019

https://www.dau.mil

Maucione, S. (2017, October 19). OTA contracts are the new cool thing in DoD
acquisition [WFED Newscast]. Federal News Radio. Retrieved from https://
federalnewsnetwork.com/acquisition/2017/10/ota-contracts-are-the-new-coolthing-in-dod-acquisition/
Mattis, J. (2018). Summary of the 2018 National Defense Strategy of the United States
of America. Sharpening the American military’s competitive edge. Retrieved from
https://dod.defense.gov/Portals/1/Documents/pubs/2018-National-DefenseStrategy-Summary.pdf
Miller, T. H. (2017, January–February). Requirements management: The need to
overhaul JCIDS. Defense AT&L, 46(1), 3–40. Retrieved from https://www.dau.mil/
library/defense-atl/p/Defense-ATandL---January-February-2017
National Aeronautics and Space Act of 1958, 42 U.S.C. Pub. L. 85-568 §203(c) (1958).
National Defense Authorization Act for Fiscal Years 1990 and 1991, 10 U.S.C. Pub. L.
101-189 § 281 (1989).
National Defense Authorization Act for Fiscal Years 1992 and 1993, 10 U.S.C. Pub. L.
102-190 § 826 (1991).
National Defense Authorization Act for Fiscal Year 1994, 10 U.S.C. Pub. L. 103-160 §
845 (1993).
National Defense Authorization Act for Fiscal Year 1997, 10 U.S.C. Pub. L. 104-291-201
§ 804 (1996).
National Defense Authorization Act for Fiscal Year 2016, 10 U.S.C. Pub. L. 114-92 § 815
(2015).
National Defense Authorization Act for Fiscal Year 2016, H.R. 114-102, 114th Cong.
(2015a).
National Defense Authorization Act for Fiscal Year 2016, H.R. 114-270, 114th Cong.
(2015b).
National Defense Authorization Act for Fiscal Year 2018, H.R. 2810, Pub. L. 115-91 §
863, 115th Cong. (2017).
Packard, D. (1986). A quest for excellence. President’s Blue Ribbon Commision on
Defense Management. Retrieved from https://permanent.access.gpo.gov/
gpo55581/01_PackardCommission_FinalReport.pdf
Punaro, A. (2012). Report to the Secretary of Defense: Linking and streamlining the
defense requirements, acquisition and budget process. Retrieved from https://
dbb.defense.gov/Portals/35/Documents/Reports/2012/FY12-2_Linking_
And_Streamlining_The_Defense_Requirements_Acquisition_Budget_
Processes_2012-4.pdf
Senate Armed Services Committee. (2017). Advanced policy questions for Ellen
Lord: Nominee for Under Secretary of Defense for Acquisition, Technology, and
Logistics. Retrieved from https://www.armed-services.senate.gov/imo/media/
doc/Lord_APQs_07-18-17.pdf
Smith, G. K., Drezner, J. A., & Lachow, I. (2002). Assessing the use of “Other
Transactions” authority for prototype projects. Retrieved from https://www.rand.
org/pubs/documented_briefings/DB375.html
10 U.S.C. § 2371b (2016).
32 CFR § 37.100 (2009).
32 CFR § 37.110 (2009).
35 U.S.C. § 200 (2012).
Trump, D. (2017). National security strategy of the United States of America.
Retrieved from https://www.whitehouse.gov/wp-content/uploads/2017/12/NSSFinal-12-18-2017-0905.pdf

Defense ARJ, April 2019, Vol. 26 No. 2 : 106-127

125

Other Transaction Authority: Saint or Sinner for Defense Acquisition?

April 2019

https://www.dau.mil

U.S. Government Accountability Office. (2005). Defense acquisitions: Future combat
systems challenges and prospects for success (Report No. GAO-05-442T).
Retrieved from https://www.gao.gov/assets/120/111403.pdf
U.S. Government Accountability Office. (2007). Role of lead systems integrator on
future combat systems program poses oversight challenges (Report No. GAO07-380). Retrieved from https://www.gao.gov/assets/270/261682.pdf
U.S. Government Accountability Office. (2016). Federal acquisitions: Use of ‘other
transaction’ agreements limited and mostly for research and development
activities (Report No. GAO-16-209). Retrieved from https://www.gao.gov/
assets/680/674534.pdf
U.S. Government Accountability Office. (2017a). Military acquisitions: DoD is taking
steps to address challenges faced by certain companies (Report No. GAO-17644). Retrieved from https://www.gao.gov/assets/690/686012.pdf
U.S. Government Accountability Office. (2017b). Weapon systems: Prototyping has
benefited acquisition programs, but more can be done to support innovation
initiatives (Report No. GAO-17-309). Retrieved from https://www.gao.gov/
assets/690/685478.pdf
Williams, L. C. (2018a). Why acquisition reform is about more than OTAs. FCW.
Retrieved from https://fcw.com/Articles/2018/03/15/usaf-otas-culture.
aspx?s=fcwdaily_160318&m=1&p=1
Williams, L. C. (2018b). Why the Army is wary of other transaction authority. FCW.
Retrieved from https://fcw.com/Articles/2018/03/28/ota-army-fears-williams.
aspx?s=fcwdaily_290318&p=1
Wujec, T. (2010, March 15). The marshmallow challenge. Online autodesk slideshare
presentation at 2010 Technology, Entertainment and Design (TED) Talk.
Retrieved from https://www.slideshare.net/cmcmt1391/ted2010-tom-wujecmars
hmallowchallengewebversion

Author Biography

Mr. William J. Weinig,
is a Chief of Contracting Office within the Air Force Rapid
Capabilities Office. He previously served as a contracting officer
at the F-35 Joint Strike Fighter Program Office, the Federal
Aviation Administration, and in private industry. Mr. Weinig
also served as an infantry Captain in the U.S. Army. He holds an
MS in National Resource Strategy from the Eisenhower School
and a BBA from James Madison University.
(E-mail address: william.weinig2.civ@mail.mil)

Endnotes
1
The latest publication of the Federal Acquisition Regulation (FAR) in the summer
of 2018 has 2,288 pages, the Defense Federal Acquisition Regulation Supplement
(DFARS) is 1,680 pages, the DoD Directive 5000.01 and DoD Instruction 5000.02
together top 117 pages, and the Defense Acquisition Guidebook (DAG) is
approximately 690 pages.
2

OT legislation at Title 10 U.S.C. § 2371 consists of roughly eight pages; the
PDF version of the DoD Other Transactions (OT) Guide found at https://aaf.dau.
mil/ot-guide/ is 52 pages; and the two memoranda from the Under Secretary of
Defense (Acquisition & Sustainment) and Under Secretary of Defense (Research &
Engineering), signed on November 20, 2018, are five pages combined.

3

As defined by 48 CFR 252-227-7013, Rights in Technical Data – Noncommercial
Items (2014), and 48 CFR 252.227-7014, Rights in Noncommercial Computer
Software and Noncommercial Computer Software Documentation (2014).
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This article provides insights into the current state of developmental
testing (DT) and requirements management in Department of Defense
information systems employing Agile development. The authors describe
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Developmental Test and Requirements: Best Practices of Successful Information Systems

Industry software development efforts have used Agile and development
and operations (DevOps) methodologies over the last 5 to 15 years. The
Department of Defense (DoD) has applied these methodologies to various
information system acquisition programs, and current guidance provides
a renewed interest in pursuing these methodologies. The National Defense
Authorization Act for Fiscal Year 2018 (NDAA, 2017) directs acquisition
Program Management Offices (PMO) to pursue Agile or iterative software development by establishing pilot programs to use “Agile or Iterative
Development methods to tailor major software-intensive warfighting systems and defense business systems” (§ 873) and “Software Development
Pilot Program Using Agile Best Practices” (§ 874). Similarly, the 2018 Air
Force Guidance Memorandum for Rapid Acquisition Activities (AFGM
2018-63-146-01) states that, “Agile software development and [DevOps]
is required for all new initiatives unless waived” (Department of the Air
Force, 2018, p. 9).

Background
This study was motivated by the 2018 NDAA and increased emphasis on
Agile development throughout the DoD; the lead author collected data from
April to September 2018 during a rotational assignment within
the Office of the Deputy Assistant Secretary of Defense for
Developmental Test and Evaluation, DASD(DT&E).
The purpose of the study was to collect insights and
best practices from DoD program offices practicing Agile software development methods,
some of which use the DevOps development
and deployment strategy.
The five DoD software-intensive systems shown below were selected for
this study, as they have been informally recognized as successful
development programs for their use
of Agile methodologies, integrated
testing, and/or iterative development. The authors are not aware
of any independent review that
determines if the programs are
achieving their objectives.

130

Defense ARJ, April 2019, Vol. 26 No. 2 : 128-150

April 2019

https://www.dau.mil

•

Joint Space Operations Center (JSpOC) Mission System
(JMS), Air Force

•

Distributed Common Ground System–Navy (DCGS-N)
Increment 2, Navy

•

Global Combat Support System–Joint (GCSS-J), Defense
Information Systems Agency (DISA)

•

Reserve Component Automation System (RCAS), Army

•

Catapult/ANTS (Attack the Network Tool Suite), Joint
Improvised-Threat Defeat Organization (JIDO)

Table 1 provides detailed characteristics of the programs that we surveyed
and analyzed for their Agile development and test approaches. The programs are arranged into two groups: System of Systems (SoS) and Web
Applications (Web Apps). The Acquisition Category (ACAT) is either: (a)
Automated Information Systems with the Defense Acquisition Executive
(IAM), or (b) DoD Component head (IAC), or designated delegates as the
decision authority.
TABLE 1. PROGRAM INFORMATION
Program

Description

Group

Component

ACAT

JMS

Space command and control
situational awareness

SoS

Air Force

IAM

DCGS-N
Increment
2

Tactical gateway for
Navy-unique sensor data across
the intelligence community

SoS

Navy

IAC

GCSS-J

Joint military integrated
logistics through applications
and tools

Web
Apps

DISA

IAC

RCAS

Integrated, web-based
software solutions to manage
mobilization, safety, personnel,
and force authorization
requirements

Web
Apps

Army

IAM

Catapult/
ANTS

Catapult integrates global
intelligence data; ANTS
addresses improvised explosive
device threats

Web
Apps

JIDO

N/A

The SoS and Web Apps groupings are general in nature. The web application
suites (GCSS-J, RCAS, and Catapult/ANTS) consist of one infrastructure
system feeding multiple web applications, generally with loose coupling.
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Replicating the production environment in a development ecosystem is usually straightforward. On the other hand, SoS (DCGS-N, JMS) are typically
more complex than web application suites because they likely depend on
tightly coupled, disparate systems that are sensitive to changes. Different
vendors may have developed each subsystem, which increases integration
challenges due to proprietary information or custom interfaces.

Agile Software Development
Agile Software Development Life Cycle (SDLC) methods have emerged
as industry best practices. The Agile methodology emerged in 2001 when
17 leading software developers created the Agile Manifesto to design and
share better ways to develop software. Agile values can be distilled into
four core elements:

DevOps Software Development
DevOps SDLC methodologies build upon Agile methodologies by
addressing information technology (IT) operations team deployment activities, resulting in faster deployment to the production environment—daily
or weekly instead of monthly or semiannually. DevOps works best when
the system is in sustainment, when enhancements are smaller, and when a
mature user base is established. Increased emphasis is placed on shifting
sequential processes into parallel processes and deploying capabilities to
the user faster, which entails (Cagle, Kristan, & Rice, 2015):
•

Strong use of automation (code, build, infrastructure/architecture, test)

•

Continuous development, test, integration, and demonstration
of the software throughout the life cycle

•

Focusing on small, frequent capability releases

•

Valuing working software over comprehensive documentation

•

•

Responding rapidly to changes in operations, technology, and
budgets

A high level of collaboration and integration between development, quality assurance, and IT operations

•

Static, dynamic, and fuzz testing techniques

•

Actively involving users throughout development to ensure
high operational value

•

Open source and reusable components, services, and development tools

Each of the many existing Agile methodologies (e.g., Scrum, Extreme
Programming [XP], Kanban) has its own unique processes, terms,
techniques, and timelines.

A variant of DevOps is Secure DevOps, which emphasizes security throughout the entire process. This variant is known as SecDevOps and DevSecOps,
and incorporates automated security testing, monitoring, and securely
handling deployment, typically through hashed Docker containers.

Method
A team of DASD(DT&E) staff specialists developed a 38-question survey for PMO personnel to complete between June and August 2018, which
contained questions in these areas, with specific survey questions available
upon request:
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•

Agile development, specifically method, management tools,
and structure of teams

•

Requirements tool usage

•

Documents used during actual development
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•

Test planning, test events, and test implementer (developer,
DT&E, operational test and evaluation [OT&E])

•

Greatest successes and challenges to DT&E program, and
future goals

•

Lessons learned and best practices in the areas of:
°°

Requirements

°°

Detailed planning

°°

Test events and execution

April 2019
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Additionally, the team interviewed the 45th and 47th Test Squadrons
(TS) at Eglin Air Force Base (AFB), FL, to learn more about their Agile
developmental testing (DT) efforts. The 45th TS is the principal Air Force
organization for strategic air and space, weapon platform, and business
systems software DT&E. The 47th TS is the principal Air Force organization
that evaluates cyber resiliency of both information- and avionics-based
systems. Both belong to the 96th Cyberspace Test Group (F. B. Chavers,
personal communication, June 13, 2018).

SDLC Method
Table 2 identifies each program’s SDLC method, Agile type, tools, and
method of defining requirements.
TABLE 2. PROGRAM SDLC
Program

SDLC Method

Agile Type

Tools

Requirements
Definition

JMS

Scrum/Waterfall

Hybrid

Jira, selfdeveloped

User Story

DCGS-N
Increment
2

Scaled Agile
Framework
(SAFe)

Hybrid

Jira

User Story

GCSS-J

Scrum

Agile

Rally, Jira

User Story

RCAS

SAFe, Secure
DevOps

Hybrid

VersionOne

User Story

Catapult/
ANTS

Secure DevOps

Hybrid

Jira

User Story

The programs use industry standard Agile SDLC tools, as referenced in the
12th Annual State of Agile Report, which states that 58% of self-reported
agencies use Jira, 20% use VersionOne, 9% use CA Agile Central (Rally),
and 46% use Excel (respondents could select multiple items) (CollabNet
VersionOne, 2018). Within the report, “Respondents were asked whether
they would recommend the tool(s) they are using based on their experience,”
(p. 15) with 81% recommending VersionOne, 77% recommending Jira, and
72% recommending CA Agile Central (Rally), the top three tools.

Analysis
The following sections compare and contrast the detail between the
software development methods, requirements, detailed planning, and test
events of the five programs studied. Emphasis is placed on automated testing, sprint-level testing, and user acceptance testing.
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Within the GCSS-J program, software developers use Rally for SDLC, and
the testers use Jira for user stories and wireframes (detailed diagrams)
to help design test cases. Jira provides issue/bug tracking and workflow
management.
JMS uses Jira and a self-developed tool for internal tracking of requirements,
which are user stories, workflows, and requirements documents. The user
stories are derived from workflows or checklists from current operations.
Test cases are built over a compilation of user stories that sum to a specific
functionality.
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VersionOne, used by RCAS, has a built-in requirements traceability
matrix from capability to feature, to story, to task, to test case, which is
extracted and delivered as a part of each release. The user stories contain
the acceptance criteria used to validate each story during sprint-level
testing. Teams also use various levels of workflows and conceptual design
specifications based on the need of the specific feature.
One observation by the PMO is the need to fully train personnel in tool use
to make maximum use of the capabilities provided by the tools they employ.
Without additional system configuration, many of these tools do not work
in DoD environments because of security and/or architecture limitations.
An example is a defect-tracking system that uses its own server and structured query language database, which requires more than a client side
installation.
Agile method types and scope. Table 3 summarizes the method,
timeframe, and team attributes of the programs studied, which generally
depended on the complexity and size of the project and the maturity of
the team.
TABLE 3. PROGRAM AGILE SPECIFICS
Program

Method

Iteration
Duration

# of Iterations
to a Release

Sprint Teams

JMS

Scrum/Waterfall

1 month,
2 month
integration

6 to 20
depending on
Service Pack

1 Integrator
4 to 6 Vendors
6 working in
parallel, started
with 2

DCGS-N
Increment
2

SAFe

1 month

3 sprints per
Capability,
4 per Fleet
Capability
Release

GCSS-J

Scrum

1 month

4, release
capabilities as
completed

4 in parallel

RCAS

Hybrid with XP,
Kanban and
Secure DevOps.
SAFe compliant

3 weeks

4 sprints,
quarterly
releases.
1 week release
planning

18 teams across
RCAS portfolio
8 to 14 people
per team,
2 separate
locations

Catapult/
ANTS

Hybrid Agile,
Secure DevOps

2 days to 2
weeks

1 month minor,
3 months large

N/A

The Secure DevOps PMOs (RCAS and Catapult/ANTS) stressed the
importance of teamwork and culture to support their efforts, while other
PMOs talked about the benefits of good communication and dedicated
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support from different acquisition team members. RCAS and Catapult/ANTS
PMOs both remarked on how much time it took to achieve their current
DevOps cultures. Both programs started around 2012/2013 and extensively
customized their SDLC ecosystems. Both PMOs have delivered ecosystems
that allow continuous planning, construction, integration, and delivery.

The purpose of the study was to collect
insights and best practices from DoD
program offices practicing Agile
software development methods, some of which use
the DevOps development and deployment strategy.
Catapult/ANTS PMO further noted that it has taken 6 years to transition
from waterfall to a Secure DevOps environment. Major efforts included
bringing in coaches to teach and streamline processes toward Agile (Scrum)
development approaches from 2012 through 2014, bringing in automated
operating system-level virtualization tools in 2015, and finally achieving a
continuous authorization risk management framework pipeline after 2016.

Requirements Gathering
Users provide requirements to enable the PMO to build a capability
to meet the requested need. For requirements gathering, user community
functional representatives send requirements to the development team,
with details that vary based on the program’s SDLC approach (Table 2). For
GCSS-J, the PMO requirements teams meet with functional requirements
groups, and then work with the developer to craft user stories for the
program. Catapult/ANTS PMO receives new requirements in three ways:
(a) any user can submit a help desk ticket to address a software defect or new
requested functionality; (b) JIDO’s mission IT development engineers can
collect requirements from customers in the field; and (c) forward-deployed
personnel collect requirements while embedded at the intelligence analysis
centers. For example, personnel may see the value of a new requirement
in an analysis ad hoc report and turn it into an enterprise solution for all
analysis centers. The PMO also receives new mission requirements from
DoD, JIDO, or other mission-related initiatives; and then development
engineers work closely with users, Combatant Command staff members, and
embedded analysts to vet, identify, and rank new requirements. RCAS PMO
has a similar process for gathering requirements from the user, meeting
with users on-site for each sprint.
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Detailed Planning
All programs use initial iteration-planning meetings, and variations in
their processes are outlined in this section.
For JMS PMO, user stories are sent to the integrator to be approved and
executed. User stories that impact multiple requirements can be shared
across vendors. However, the cross-coordination of requirements between
vendors is a challenge.
RCAS and Catapult/ANTS PMOs both employ daily scrum meetings to
manage development through their requirements backlog. Each backlog
item has its associated tests identified as “To be built” and “To be executed.”
Stories cannot be closed until all tasks are built, all tests passed, and both
the product owner and user community accept the solution.

government testers. System Qualification Tests (SQT), or system acceptance
tests, are run by government testers. Depending on the circumstance, the
roles may be dual-hatted (i.e., developers may both code and test), or the
phases may be merged, as DevOps removes the separate integration step.
Role of the government tester during development sprints. Even
when testers are tasked with development duties, they need to ensure that
the code developed during the sprint meets the “definition of done” by
thorough automated or manual testing.
With DCGS-N PMO, government testers are assigned to each sprint team
and participate in scrums to provide their perspective, working side-byside with the developer. The 45th TS is reviewing ways to better support
development sprints, such as retraining their personnel to better support
automated testing or provide specific manual testing solutions.
Catapult/ANTS PMO has encouraged its testers to participate in other parts
of the development chain so they can learn test automation, engineering,
requirements gathering, and other disciplines.

GCSS-J PMO holds weekly and/or biweekly working-level integrated product
team (WIPT) meetings with all stakeholders to develop and document test
plans for every release. Test dates are included in the integrated master
schedule.
DCGS-N PMO assigns testers to each sprint team to participate in scrums,
which are daily stand-up meetings. Weekly internal test-planning meetings
are also held. External test and evaluation (T&E) WIPT meetings are held
with stakeholders.

Test Events and Execution
The traditional roles (developer, integrator, and government tester) and
test events are more efficient when reorganized in the Agile environment;
however, Agile and DevOps bring new challenges to test events. The
developer integration tests are typically executed by the development
team, and System Integration Tests (SIT) are executed by the integrator or
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Role of the developer during government DT. Some programs have
separate government DT in the form of SITs, SQTs, or User Acceptance
Tests (UAT), where development contractors provide subject matter
expert support during government DT. DCGS N contractors also provide
user training, technical support, maintenance, and simulation support.
JMS vendors are present during 45th TS government testing to speed up
defect turnaround, so that when a system defect is found, the vendor can
immediately understand what is happening and start to develop a solution.
Test types. The developer and government testers perform the
following levels of test: automated testing, sprint-level testing, and user
acceptance testing. This is not an all-inclusive list.
Automated software testing. Automated software testing is
conducted as required, generally at each code compilation. Programs use, or
intend to use, automated tools as much as possible because of the recognized
time and cost savings. However, the hardware and software ecosystem can
make the return on investment (ROI) difficult.
Programs with a DevOps pipeline use robust automated tools because they
are also testing for integration. RCAS and Catapult/ANTS PMOs both
note that no single tool works best, and that automation frameworks are
a collection of tools used to support automation across the Agile solution
delivery life cycle.
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Catapult/ANTS PMO has a continuous integration and deployment pipeline
that uses Jira, Jenkins, and Docker tools. Specifically, the bulleted list of
testing/quality gates is performed in the following order. If these tests are not
passed, then code deployment is halted and left in the queue for examination
(L. T. Garciga & D. Lederman, personal communication, July 2, 2018):
•

Unit Tests (Apache Maven, JaCoCo, SonarQube)
°°

•

•

•

Code Coverage Percentage

Static Code Analysis (SonarQube, Sonatype)
°°

Code Quality

°°

Refactor Opportunities

°°

Possible Injection Errors

°°

Vulnerability Scan

Exchange-to-Exchange Tests (Selenium, Protractor)
°°

Automated Integration Tests

°°

Ensure Application is Operational

°°

Stress Testing

Penetration Testing (Open Web Application Security Project
Zed Attack Proxy)

Catapult/ANTS PMO further pursues a continuous risk management
approach by providing the information assurance team with direct access
to live tools including SonarQube and Twistlock. These tools help the PMO
track and verify tasks in its plans of action and milestones, and provide
an automated lockdown that addresses 240 of 242 Security Technical
Implementation Guide (STIG) mandated controls (L. T. Garciga & D.
Lederman, personal communication, July 2, 2018). The remaining two
STIG controls must be verified manually.
RCAS PMO uses a broad variety of tools in its Secure DevOps framework,
supporting a variety of heterogeneous architectures. Key tools for the RCAS
portfolio include CodedUI, Specflow, Cucumber, Chef, Artifactory, C#,
VisualStudio, PowerShell, Selenium, NUnit, Oracle, and Moq.
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DCGS-N uses JMeter for functional testing and Stallion for automated
message and data file injection, and the other programs use similar tools
and static code analysis.
Sprint-level testing. Certain types of testing are more appropriate
for the end of the sprint. The Space and Naval Warfare Systems Command
(SPAWAR) performed additional testing during integration for JMS and
DCGS-N. DCGS-N schedules cumulative functional testing before each
Capability Drop and before each Fleet Capability Release. SPAWAR executes
an integration test for each Fleet Capability Release before the system goes
through a developmental testing/operational testing (DT/OT) cycle.
GCSS-J PMO performs developer testing at the sprint level. When sprint
drops are integrated, the government does release testing, UATs, and system
acceptance tests, which mark the formal end of government acceptance
testing for the release.
RCAS PMO performs all testing within each sprint so that each backlog item
is a potentially shippable microrelease. This testing includes functional and
nonfunctional testing; unit and integration testing; performance testing;
vulnerability testing; acceptance testing; white-box and black-box testing;
and automated unit, smoke, regression, and vulnerability testing.

When government testers collaborate
with the development team, the
sharing of test plans, test cases, test
data, and defects enhances testing and future
software development.
User acceptance testing. Government UAT has different meanings
among the programs, but usually it involves the first use by actual users
in a government-led event. Release teams generally consist of the PMO,
developer, government T&E, and user community personnel. Oftentimes,
members of these development teams are drawn from organizations outside
the PMO. The user community is a key component of the release team for
programs using Agile development methodologies. Government UAT is
generally performed at the end of a release, but earlier government test
involvement during daily, sprint, and integration testing can add value to
the effort.
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GCSS-J’s test team receives operational mission threads from each
command and incorporates them into testing. A team comprising Joint
Interoperability Test Command (JITC) OT&E personnel and DISA DT&E
personnel conducts an integrated SQT at the end of a release. If successful,
this approach avoids a dedicated release OT&E. The DISA test team
considers this working relationship with JITC and the stakeholders to be
its greatest success.
At Vandenberg AFB, CA, JMS PMO hosts a program instance that can
gain feedback from operators without their having to leave home stations.
Acquiring dedicated operators for a dedicated test event is difficult, but
this approach allows early user feedback. Additionally, JMS PMO tasks the
45th TS to provide its government DT, and the PMO prefers a smaller team
dedicated to its effort, rather than the larger team that is shared among
other 45th TS projects. For its current service pack, JMS PMO is working
to involve the 45th TS more during contractor and integrator testing. The
PMO is also involved with the Air Force OT&E Center, which provided an
OT&E perspective earlier in the project.
For RCAS PMO, the user community must accept new features and releases
during sprints for them to be considered complete. Catapult/ANTS PMO
employs users as a test group in UATs, and further monitors user feedback
after deployment through a series of engagements to monitor risks
associated with community adoptions and mission effectiveness.
Metrics. Programs monitor their testing and development activities
using manual and automated tools to track defects and test completion
metrics, depending on the level of complexity and maturity of their solutions.
RCAS PMO tracks the productivity, capacity, and efficiency of their Agile
Solution Factory (ASF) using story point analysis, which is conducted
after each RCAS quarterly release to measure performance metrics across
multiple levels from scrum teams to the enterprise level. The performance
analysis delivers transparency and predictability of the ASF to the
PMO. Other performance analysis approaches used in parallel include
sustainment analysis, Agile earned value management, story point defect
analysis to measure release quality, delivery velocity, automation ROI
analysis, and help desk ticket analysis. A combination of these approaches
allows RCAS PMO to continuously optimize the performance and efficiency
of their program.
JMS PMO tracks findings using the deficiency report processes, and JIDO
uses tools such as JaCoCo to provide test case code coverage metrics.
DevOps organizations monitor their processes with automated tools.
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Best Practices
The observed best practices are specific to each program; however, they
can be generalized to provide a guide to improve software acquisition for
other programs.

Develop a Tailored Approach with Continuous Delivery
Each PMO selected an SDLC methodology that best met its needs; no
clear linkage emerged between the program groupings and their SDLC
method. Table 4 shows the program groups and SDLCs used for each
program.
TABLE 4. PROGRAM GROUP AND SDLC
Program

Group

SDLC

JMS

SoS

Scrum

DCGS-N

SoS

SAFe

GCSS-J

Web Applications

Scrum

RCAS

Web Applications

SAFe, Secure DevOps

Catapult/ANTS

Web Applications

Secure DevOps

Drawing from the discussion in the Background section, the web application
suites (GCSS-J, RCAS, and Catapult/ANTS) are more suitable for DevOps
methodologies, as they are loosely coupled, allowing the development and
deployment of small pieces over time. SoS complexity (DCGS-N, JMS) does
not preclude the use of DevOps, but makes implementation difficult—both
PMOs noted difficulty integrating input from multiple vendors. Deployment
timing is also a factor; DCGS-N may deploy to a ship only once a year, which
limits the ROI from a continuous deployment approach.
PMOs should also consider tailored approaches based on their requirements
and time frames. Catapult/ANTS PMO uses different Agile methodologies
based on requirements characteristics. For well-defined requirements
with minimal user input, the PMO uses Agile Kanban SDLC methodologies
to deploy a solution in as little as 2 days. For vague requirements or those
that involve substantial user interaction, a traditional Agile Scrum
approach is used. Wagner and Ford (2018), in their journal article entitled,
DoD Applications of Agile Software Development Methods, also reach a
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comparable conclusion. “No single methodology is suited for all software
projects,” and “Developers, managers, and stakeholders (especially
operational stakeholders) should jointly choose an Agile method based on
project type, project size, the amount of documentation required, project
risk, and the experience level of the development team” (Wagner & Ford,
2018, p. 52).

Invite Developers and Users to Participate in Government
Testing
The key for successful DT is to communicate defect information back
to the developer as quickly as possible. Although this objective could also
be accomplished through a shorter reporting process, having the developer
present when the errors occur has been shown to be one of the best methods.

Multiple PMOs noted the merits of continuous delivery models, and JMS
and GCSS-J PMOs are working to shift their processes toward continuous
delivery models. JMS PMO specifically sees an advantage toward smaller
pieces of capability that are effective by the user community. PMOs such as
RCAS and Catapult/ANTS have implemented continuous delivery over the
last 5 years in their Secure DevOps implementation. The Defense Science
Board makes a similar recommendation that PMOs pursue a “Continuous
Iterative Development” approach, with an emphasis on identifying
Minimum Viable Product approaches and delegating acquisition authority
to the PMO (DoD, 2018).

Emphasize Obtaining Quality Feedback on Requirements
and Solutions
Agile methodologies stress the day-to-day involvement of the product
owner and/or user community. Some PMOs have embedded traditional
requirements development organization representatives within their PMO
to facilitate rapid exchange of ideas, clarification of requirements, and realtime feedback.
Several PMOs have active requirements development or gathering teams
within the PMO. The PMOs use these teams to refine requirements
provided by the functional sponsor and/or users. The team also collects new
requirements once the program has transitioned into sustainment, although
DevOps programs may also practice this approach during development. Best
practices are to delegate requirements development and refinement down to
the PMO level and maintain a constant connection between the developers
and user community.
Catapult/ANTS PMO has dedicated development engineers embedded at
user facilities with intelligence analysts at the point of need. For example,
personnel may see the value of a new requirement in an analysis ad hoc
report and turn it into an enterprise solution for all analysis centers. In
another example from Catapult/ANTS, the PMO selected an open-source
graph database supported by the community, but after implementation, the
open-source community had moved in a different direction with a different
database. The PMO readjusted and supported the new database quickly
rather than implementing a stale code release.

144

Defense ARJ, April 2019, Vol. 26 No. 2 : 128-150

Development team members provide a useful resource to the test team
during and after government testing. Their knowledge of system design can
be compared to user expectations during testing. Developer presence during
government DT provides critical feedback to support efficient and effective
defect resolution. Additionally, user involvement helps find different types of
errors because the users may use the system differently than the developer
and/or tester imagined. Government test organizations can provide test
jurisdiction with clearly defined processes and procedures in place to keep
government DT independent. When government testers collaborate with
the development team, the sharing of test plans, test cases, test data, and
defects enhances testing and future software development.
In some cases, users cannot participate in a single test event. JMS PMO
provides access to a program instance at the users’ home stations since
obtaining time from dedicated operators for the test events can be difficult.
This approach has consistently provided valuable feedback.
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The Return on Investment for Automated Testing Depends
on the Program
Several PMOs recommended pursuing automated test tools; however,
both RCAS and Catapult/ANTS PMOs note that no single tool works best
for automation tools. Automated testing involves a significant investment
in automated software testing tools and training the workforce to use them
effectively. Over time, automated software testing can reduce the time
spent on repetitive regression testing, which is essential to achieve the
flow that makes Agile software development effective. Although automated
software testing has great benefits, PMOs will likely still need some degree
of manual testing.
Each PMO team selects the appropriate tools for its development pipelines
and reevaluates as new technology becomes available. Again, program
length and type may impact the ROI.
Specifically, the Catapult/ANTS team has internal processes for validating
their automated testing, which has resulted in changes to the automation
tools that the team uses. They further mentioned that they initially
performed manual and automated testing in parallel to build confidence in
the automated tools, and noted that the automated tests hastened the process.
The program has reached the point where even most user acceptance testing
is automated, except for complex tasks. Portions of their user acceptance
testing are executed either by recording user system interactions and
replaying them, or by using a program to click through tasks.

Government DT can provide a similar process to guide and oversee automated testing. Government testers can guide automated testing by selecting
tools, processes such as design of experiments or combinatorial testing,
gates for the testing pipeline, and specify the extent of testing when configuring each tool. Once the pipeline is set up, government testers can oversee
the process as the product moves through deployment gates to determine
whether any issues arise.
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Transition to Agile is Not a Quick and Easy Process
The two DevOps programs, RCAS and Catapult/ANTS, both developed
their processes over a 3- to 5-year period. When considering Catapult/
ANTS, the JIDO Chief Technology Officer remarked on the need for
retraining testers, and JIDO’s continued move to Secure DevOps will
require “Another 30 percent change in the skillset of the workforce” (Miller,
2018, para. 20). The 45th TS is also investigating focusing their workforce
by either retraining its personnel to better support automated testing,
or providing specific manual testing solutions. The RCAS PMO noted
that the transformation to Agile at an enterprise scale requires a holistic,
structured approach across three perspectives: (a) organization and people,
(b) process, governance, and method, and (c) tools. Cultural transformations
are difficult and require leadership driving the transformation from both
the government and the system integrator.

Agile and DevOps software development
takes time and effort to implement, but
the ROI from implementing automated
procedures, requirements gathering teams, and
better collaboration can be of great benefit to most
software development programs.
For the RCAS program, both the government and the system integrator
supported the continual evolution and transformation of their ASF (O’Brian
& Green-Mack, 2018). The system integrator had a structured approach
and training to transform to Agile, implement an ASF, and scale the ASF
over time across the three perspectives noted previously. The RCAS PMO
worked with the system integrator to adapt and enhance these structured
approaches to integrate into both the RCAS PMO and RCAS mission
space. RCAS PMO noted the benefits of having the system integrator host
RCAS development and test environments, which included maximizing
ASF performance, minimizing costs, increasing product quality, and
cybersecurity. The system integrator can quickly integrate new tools within
its cloud-based development test environments to drive better performance.
Initial efforts to implement this recommendation have already started. The
Defense Acquisition University has undertaken an effort to create an Agile
program management course designed to introduce Agile development
precepts to pilot programs. This effort is not individual training, but is
intended to instill a cultural change across the program management team
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as a group. This course is being developed to fulfill requirements of the 2018
NDAA (§ 891), which will provide training on “agile or iterative development
methods to provide training for personnel implementing and supporting
the pilot programs required by Sections 873 and 874 of this Act” (NDAA
for Fiscal Year 2018, 2017).

Conclusions
The DoD continues to pursue Agile and DevOps software development
methodologies, based on strategic guidance, and the potential for cost and
schedule efficiencies. Although not all program types may benefit from these
development techniques, the paradigm is shifting, and program managers
and testers need to be aware of the circumstances where Agile or DevOps
methods could benefit their programs. This study surveyed five acquisition
programs in the areas of Agile development, requirements gathering, test
planning, and test execution. The analysis summarizes their Agile and
DevOps SDLC methodologies and the software development strategies.
Each program uses unique management software, such as Jira, to track
and manage software development. Requirements gathering and test event
detailed planning are explored, and the specific test events and executions
are covered with an emphasis on what is different during Agile and DevOps
software development. The final section distills the findings into lessons
learned and best practices. Agile and DevOps software development takes
time and effort to implement, but the ROI from implementing automated
procedures, requirements-gathering teams, and better collaboration can
be of great benefit to most software development programs.
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MULTIPLE INCENTIVE

CONTRACTS RESULT IN

Increased Costs—

OR DO THEY?
Robert J. Muretta, Jr.
Department of Defense (DoD) incentive contracts usually contain a
predetermined formula for profit or fee adjustment based upon the actual
cost outcome. Additional incentives can also be included, provided that
a cost incentive (or constraint) also exists. Historically, DoD incentive
contracts containing multiple incentives exceeded their cost targets 20%
more frequently than those containing only a cost incentive. The author
conducted a factor analysis to compare incentive contract outcomes between
the DoD and other government agencies to determine if any underlying
factors exist. One factor identified that the frequency in which schedule
incentives and penalties are utilized is agency-centric, and increased use
correlates to better schedule outcomes. Moreover, cost outcomes are not
associated with that factor. The non-DoD agencies in this sample used
predetermined cost constraints coupled with schedule incentives and/or
penalties versus cost-plus incentive/fixed-price incentive (CPI/FPI) cost
sharing structures with additional incentives.
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Multiple Incentive Contracts Result in Increased Costs—Or Do They?

Incentive contracts can result in a win-win scenario for both the government and the contractor should expectations be exceeded at the end of
performance. Each can also be negatively impacted if the outcome is less
than favorable. Accordingly, the use of incentive contracts can be beneficial
in terms of aligning the interests of the government and the contractor based
upon contract outcomes, but this alignment can come at a cost. For example,
if too many competing incentives exist, a contractor could become more
focused on attaining a delivery or performance incentive at the expense of
a cost incentive. This research will review the basic parameters of incentive
contracts and compare the outcomes of different incentive arrangements
over time. Next, incentive contracts from government agencies outside of
the Department of Defense (DoD) will be quantitatively contrasted against
those from within to search for underlying trends. Finally, a discussion of
the results and recommendations for future research will be presented.

Background
According to Federal Acquisition Regulation subpart 16.4 (FAR 16.4),
incentive contracts are appropriate when a firm-fixed-price contract is
not appropriate and the required supplies or services can be acquired
at lower costs and, in certain instances, with improved delivery
or technical performance. This is done by relating the
amount of profit or fee payable under the contract to the
contractor’s performance by including appropriate
incentive arrangements designed to discourage
contractor inefficiency and waste, and motivate
contractor efforts that might not otherwise be
emphasized. For the U.S. Government, the two
basic types of incentive contracts are fixedprice incentive (FPI) and cost-reimbursement
incentive where a profit or fee adjustment formula
based upon cost outcome is included. The latter
is often referred to as a cost-plus incentive
fee (CPIF) or cost-plus incentive (CPI)
contract. Award-fee contracts are
also a type of incentive contract,
which will not be included in
this research.
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Incentive contracts usually only include cost incentives with the
aforementioned profit or fee adjustment formula, which is intended to
motivate contractors to effectively manage costs. Moreover, no incentive
contract may provide for other incentives without also providing a cost
incentive (CPI/FPI) and/or constraint (e.g., firm fixed-price contract with
a delivery incentive). That said, once an incentive contract has satisfied
this requirement, performance (sometimes called technical) and delivery
(sometimes called schedule) incentives can also be included. When these
additional incentives are included, it is called a multiple-incentive (MI)
contract. It should be noted that incentive arrangements may include not
only a reward structure, but also a penalty (sometimes called disincentive)
structure beyond the impact of not attaining the reward. In any case, a
properly structured MI arrangement should both motivate the contractor to
strive for outstanding results in all incentive areas and also compel tradeoff decisions in that regard.

If too many competing incentives exist,
a contractor could become more focused
on attaining a delivery or performance
incentive at the expense of a cost incentive.
This proper structure can be difficult to craft and also elusive after the
award of a contract that was believed to be structured optimally. Countless
examples exist of high-profile incentive contracts where cost targets were
greatly exceeded (i.e., overran) irrespective of success in other incentive
areas or even successful completion of the contract itself. According to
previous studies dealing with incentive contracts (Belden, 1969; GAO, 2017a,
2017b; Parker, 1971), little has changed in the aggregate over the last 50 years
with respect to the cost outcomes of incentive contracts. As noted in Table
1, roughly 30% of incentive contracts with only cost incentives overran
their cost targets in both periods. Conversely, the presence of additional
incentives in MI contracts resulted in over 50% of the contract actions
resulting in overruns during the same periods (i.e., MI contracts resulted in
a negative impact to cost outcomes by an increased frequency of over 20%
compared to contracts with cost incentives only). Given the nearly identical
result to cost outcomes between studies nearly 50 years apart, it seems like
a foregone conclusion that adding any incentives beyond the cost incentive
would result in a predictable and significant impact to the cost outcome of
DoD contracts.
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TABLE 1. HISTORICAL DOD INCENTIVE CONTRACT COST OUTCOMES
ACCORDING TO INCENTIVE STRUCTURE
Incentive
contract
arrangement

Cost incentive
only
Multiple
incentives
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Contract
outcomes
during years

Percent of contracts
that achieved the
cost target
(at or below)

Percent of
contracts that
exceeded the cost
target (overran)

1963 - 1970

69.8%

30.2%

2005 - 2015

66.7%

33.3%

1963 - 1970

45.2%

54.8%

2005 - 2015

47.4%

52.6%

Many questions emerge from this trend. For example, does this trend in
incentive contract cost outcomes in relation to the presence of additional
incentives exist in other federal agencies and in lower forms of government
or is there another pattern in those domains? What about other aspects of
incentive contract arrangements and outcomes from other domains (e.g.,
schedule outcomes, the presence of penalties, or evidence of misestimated
contract costs prior to award)? Summarily, the question that this research
will try to address is “What are the underlying factors that impact incentive
contract outcomes across dissimilar procuring agencies?”

Data Collection and Coding
Six variables that were measurable and common across the sample
were coded according to outcome: agency (0 = SHA, 1 = DoD), presence of
a schedule incentive (0 = no, 1 = yes), and presence of a schedule penalty (0
= no, 1 = yes), cost outcome (-1 = below target cost, 0 = at target cost or cost
constraint in contract, 1 = over target cost), schedule outcome (-1 early
delivery or completion, 0 = on time delivery or completion, 1 = late delivery
or completion), and whether evidence existed that the target cost was
overstated or understated at award as compared to a previous government
estimate (-1 = understated target cost, 0 = no evidence, 1 = overstated target
cost). The initial intent was to also include variables related to performance
incentives and penalties; however, not all of the source references contained
information concerning performance outcomes so these variables were
omitted. Finally, the presence of a cost incentive was not included as a
variable because all DoD contracts with multiple incentives must have a
cost incentive or constraint (FAR, 2018, §16.402-1[a]).

Methodology
To explore the underlying trends or patterns of the data, a multivariate
data reduction form of analysis was employed. Factor analysis is a
quantitative technique that is used to reduce a large number of variables
into fewer numbers of factors. Through the interpretation of the factors,
patterns that would otherwise be hidden may emerge. Moreover, this method
demonstrates how those patterns overlap and indicates the level of either
positive or negative correlation.

Sample
A search was conducted for contract-specific information concerning
government incentive contract outcomes since 2000. Information was
obtained from U.S. Government Accountability Office (GAO) reports and
peer-reviewed publications using the ProQuest search database. Four
sources (GAO, 2017a, 2017b; Shr & Chen, 2004; Sun, Mackley, & Edara, 2013)
were available that detailed 67 incentive contract outcomes. Thirty-two
contracts were from DoD and 35 were from the Florida and Missouri State
Highway Agencies (SHA).
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Data Screening
The minimum amount of data for a multivariate factor analysis was
satisfied, with a final sample size of 67, providing a ratio of over 11 cases per
variable when it is commonly believed that between five (Bryant & Yarnold,
1995) to 10 (Garson, 2013) cases per variable is considered adequate. Initially,
the factorability of the variables was examined using several well-recognized
criteria for determining the appropriateness of factor analysis. Primarily,
the Kaiser-Meyer-Olkin measure of sampling adequacy was 0.65385, above
the commonly recommended value of 0.6 (Tabachnick & Fidell, 2007).
Next, the Bartlett’s test of sphericity was significant (p < .001). Finally,
the communalities of five of the six variables were above 0.6 and the mean
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value of commonalities in the aggregate is above 0.7, further confirming that
each item shared some common variance with other items (MacCallum,
Widaman, Zhang, & Hong, 1999). Given these overall indicators, factor analysis was deemed to be suitable with all six variables.

Factor Analysis Results
A principal components analysis (PCA) was used because the sole
purpose was to reduce the variables into identifiable underlying factors
(i.e., components) of multiple incentive contracts and associated outcomes.
PCA was used versus searching for a potential causal relationship between
underlying latent variables and measurable variables because such a search
would be better suited for exploratory factor analysis. Given that the variables
in this model are dichotomous or ordinal, the intent was to use polychoric
correlations (Timmerman & Lorenzo-Seva, 2011; Tran & Formann, 2009);
however, the ordinal distributions were fairly symmetric so Pearson
correlations were utilized (Muthén & Kaplan, 1985). Initial eigenvalues
indicated that the first three factors explained over 77% of the variance (C1 =
43%, C2 = 18%, and C3 = 16%). Moreover, a three-factor solution was preferred
because the eigenvalues fell below 1.0 for the fourth and subsequent factors
(i.e., a leveling of eigenvalues occurred after three factors). The unrotated
factor-loading matrix is presented in Table 2. Subsequently, a varimax
rotation was used to simplify factors for interpretation. It should be noted
that rotation does not change the results of the unrotated analysis, but rather
makes those multivariate results easier to interpret quantitatively. The
rotated factor-loading matrix is presented in Table 3.
TABLE 2. UNROTATED FACTOR LOADINGS AND COMMUNALITIES BASED
ON A PRINCIPAL COMPONENTS ANALYSIS (N = 67)
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VARIABLE

C1

C2

C3

Communality

Agency

-.933

.039

-.035

.873

Cost Outcome

.029

-.927

-.251

.924

Schedule Incentive

.811

-.253

-.004

.721

Schedule Penalty

.719

.093

-.077

.532

Schedule Outcome

-.740

-.274

-.038

.625

Under/overstated
Costs

-.006

.244

-.965

.991
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TABLE 3. FACTOR LOADINGS AND COMMUNALITIES BASED ON A PRINCIPAL
COMPONENTS ANALYSIS WITH VARIMAX ROTATION (N = 67)
VARIABLE

Schedule
Outcomes

Agency

.931

Cost Outcome

Cost
Outcomes

Over or
Understated Costs

.961

Schedule Incentive

-.801

Schedule Penalty

-.722

Schedule Outcome

.749

Over/understated
Costs

.995

Note. Loadings lower than .400 omitted.

Typically, at least three variables per factor are needed to adequately
interpret any factor (Costello & Osborne, 2005). Consequently, the only
interpretable factor from a standpoint of statistical validity deals with
schedule outcomes, which entails contract terms for both schedule
incentives and penalties in relation to schedule outcomes by agency.
Explicitly interpreted, the use of schedule incentives and penalties is
agency-centric and directly influences schedule outcomes (i.e., the greater
use of both schedule incentives and penalties by SHAs resulted in better
schedule outcomes). Although interpreting the two other factors would pose
a threat to validity given that they are each loaded by one variable (evidence
of under- or overstated costs and cost outcomes), it is noteworthy in itself
that the corresponding variables didn’t load with the interpretable factor,
which will be discussed in detail later.

Discussion and Future Research
In this dataset, SHAs achieved better schedule outcomes by using
schedule incentives and schedule penalties more frequently than the DoD,
but not to the same extent. The use of schedule penalties by the DoD is
negatively correlated when compared to SHAs (-0.722), but an even greater
negative correlation of schedule incentives exists (-0.801). More explicitly,
the sample displayed more instances where DoD multiple incentive
contracts contained only schedule penalties versus contracts that contained
schedule incentives or the combination of both schedule incentives and
penalties. The GAO (2017b) report detailed eight multiple incentive Navy
contracts without schedule incentives; however, each contained a penalty of
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up to a 100% reduction in the cost incentive if the schedule criteria were not
met. Incidentally, the same penalty to the cost incentive was present for not
meeting technical parameters in light of not having a technical incentive.
In all eight cases, the necessary schedule and technical performance
outcomes were achieved and officials reported being satisfied. In terms of
cost outcomes, five contracts were reported as underruns ranging from just
under target cost to 7.7% under target cost. Of the three contracts reported
as overruns, two were slightly over target (0.1% and 0.2%, respectively) and
the other overrun was reported at 2%. At first glance, it appears that the
presence of a penalty associated with not meeting schedule criteria seems
to be effective in terms of both schedule and cost outcomes, especially when
comparing the cost outcome results with the historical outcomes in Table 1.
Notwithstanding these favorable results, the factor analysis results indicate
that SHAs use schedule incentives and penalties more frequently than the
DoD and also achieve better schedule outcomes.

To be sure, this sample (or any sample) may not be entirely generalizable
to the universe of incentive contracts due to the differing nature of the
contracting efforts and methods. For example, SHAs procure highway
construction projects where cost estimating is straightforward based
upon countless historical projects versus the DoD, where many incentive
contracts are for innovative research and development programs, and cost
estimating can be difficult at best. That said, all contracts are executed with
a firm-fixed price, distinct cost target, and/or not to exceed constraint that
should be reflective of fair and reasonable consideration for the given effort,
regardless of the scope or structure. Moreover, what is generalizable to the
universe of incentive contracts is how the outcome(s) of any given contract
compare to the original terms at award. Concisely, this study is targeted
at the broad comparison between incentive contract structures and the
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corresponding outcomes by agency versus the idiosyncrasies associated
with the efforts and methods at a lower level of analysis, which could be
addressed by future research.
Accordingly, the cost outcomes associated with the schedule incentive
structure by agency depicted in Table 4 are noteworthy. Twenty-four of
the 35 SHA contracts observed are referred to as Incentive/Disincentive
(I/D) contracts for having both incentive and disincentive provisions for
completion (i.e., schedule incentives and penalties). Twenty-three of the 24
I/D contracts were completed within the targeted timeline and 20 of those
23 earned an incentive. An additional six SHA contracts are referred to as
A+B contracts or cost-plus time contracts. The abutted words “cost-plus”
may seem like a misnomer to someone familiar only with federal contracts.
To clarify, “A” is the predetermined labor and materials constraint and “B”
is the amount of time that the contractor bid to complete the effort and to
which incentive or penalties will be assessed for early or late completion. All
of the A+B contracts completed early and five of the six earned an incentive.
The remaining five contracts are termed “no excuse bonus projects”
because the contractor only earns an incentive if the original completion
timeline from the bid was met regardless of otherwise excusable delays
in terms of default (e.g., weather, government-caused delays). All five of
these contracts were completed early, but only four earned an incentive.
In the aggregate, 97% of SHA contracts met the schedule expectations and
82% earned incentives for exceeding them. All SHA contracts concluded
within cost expectations; however, this could be due to the differing nature
of the contract requirements and the predictability of the associated costs
between agencies as noted previously.
TABLE 4. CONTRACT COST OUTCOMES BY AGENCY AND SCHEDULE
INCENTIVE STRUCTURE NOTING THE NUMBER OF
LATE SCHEDULE OUTCOMES
Agency

Achieved Cost
Target
(at or below)

Cost
Constraint

Above Cost
Target

SHA

0

5

0

DOD

2

0

6 (6 late)

SHA

0

0

0

DOD

5

0

3

Schedule Incentive
and Penalty

SHA

0

30 (1 late)

0

DOD

1

0

0

No Schedule
Incentive

SHA

0

0

0

DOD

10

0

5

Schedule Incentive
Structure
Schedule Incentive
Schedule Penalty
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Concisely, SHAs used schedule incentives and/or penalties more frequently
than the DoD and experienced better schedule outcomes without exceeding
cost parameters. The difference appears to be in the use of predetermined
cost constraints coupled with schedule incentives and/or penalties versus
CPI/FPI cost sharing structures with additional incentives. This is further
evidenced within the DoD given the previously mentioned Navy contracts
that penalized cost incentives for schedule infractions and achieved
favorable outcomes, especially when compared to the results of typical
CPI/FPI multiple incentive contracts within the DoD. This is not to say that
the use of CPI/FPI contracts should be restricted in a wholesale fashion,
but rather that the structure of CPI/FPI contracts could potentially be
modified to compel improved outcomes. For example, CPI/FPI contracts
with multiple incentives could be structured with aggressive cost share
lines both below and above the target cost. Such structuring could provide
a very lucrative incentive for a contractor to underrun and make any
overrun scenario as consequential as possible, irrespective of the delivery
or performance incentives.

Explicitly interpreted, the use of schedule
incentives and penalties is agencycentric and directly influences schedule
outcomes (i.e., the greater use of both schedule
incentives and penalties by SHAs resulted in better
schedule outcomes).
In any case, the improved outcomes associated with multiple incentives
and/or penalties in this sample present compelling implications for practice.
It should be noted that extraneous factors exist that challenge the feasibility
of employing such practices universally across agencies or even across
contracts within an agency or service. For example, a requirement could
be satisfied from a highly competitive market (i.e., numerous sources).
Conversely, the requirement may be satisfied by a limited field of competitors
or even a sole source in some instances. Such an approach would greatly
impact the amount of leverage that the buying agency would have in getting
the contractor’s cooperation in accepting penalties or cost constraints in a
multiple incentive arrangement, regardless of the level of performance risk
associated with the effort. Nevertheless, these results provide a powerful
impetus for future research that may result in actionable knowledge for
structuring multiple incentive contracts.
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In terms of additional future research, the variables associated with cost
outcomes and misestimated costs prior to award explain over 34% of the
variance in the factor analysis model. Nevertheless, neither of those variables
explains any underlying relationships between the type of agency, schedule
incentives, penalties, or schedule outcomes in this study (i.e., data reduction
to an underlying factor did not occur). Both of those variables seem to explain
some underlying factor that is unique to itself; therefore, more research is
needed in this realm to yield a valid and interpretable factor structure that
explains the relationships among cost outcomes, misestimated costs, and
other variables.
In addition and as mentioned earlier, this study did not include any variables
related to performance incentives due to the limited amount of homogenous
information concerning outcomes. Research in this realm has the potential
to be very enlightening when compared to its relation to the cost incentive.
More explicitly, delivery incentives tend to correspond directly to cost
incentives in an underlying fashion as a result of variable costs (i.e., if time
is reduced, so are costs and if time is exceeded, so are cost targets). This is
not the case with performance incentives. Such incentives tend to operate
independently of the cost incentive and, some believe, inversely in some cases
where the contractor is in a position where no incentive remains to control
costs, but incentive is still available (e.g., cost-plus fixed fee [CPFF], cost-plus
incentive fee [CPIF] at minimum fee). More research is needed in this realm
to verify such beliefs and uncover any underlying trends in that regard.
Finally, utilizing information from databases such as the Federal
Procurement Data System (FPDS), Contractor Performance Reporting
System (CPARS), etc., would allow a researcher to capture contract-specific
terms and contrast those with the outcomes. Moreover, utilizing information
from government contract databases would potentially allow for much
larger data sets across the various agencies of the federal government.
This would not only increase the reliability of any future research, but also
could be used for further exploration of the underlying factors of multiple
incentive contract outcomes to include performance incentives.

Summary
Incentive contracts can be a useful tool in aligning the interests of the
contractor and the government in an acquisition context. Most DoD contracts
include only a cost incentive with a predetermined formula for profit or fee
adjustment based upon the actual cost outcome in relation to a target cost.
That said, other incentives can also be included, provided that a cost incentive
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(or constraint) also exists. Previous studies, however, spanning over 50 years
of contract outcomes (Belden, 1969; GAO, 2017a, 2017b; Parker, 1971) indicate
that multiple incentive contracts in the DoD exceed their target cost over half
of the time and 20% more often than contracts with a cost incentive only. This
research investigated incentive contract outcomes from within and outside
of the DoD in order to use multivariate statistics to contrast the results and
determine if any underlying factors exist. One valid and interpretable factor
demonstrated that the frequency in which schedule incentives and penalties
are utilized is agency-centric and increased use correlates to better schedule
outcomes. Moreover, cost outcomes as a variable is not associated with that
factor, which is noteworthy given the documented history of DoD multiple
incentive contracts incurring higher costs. SHAs tend to use predetermined
cost constraints coupled with schedule incentives and/or penalties versus
the typical DoD approach of using cost sharing structures with multiple
incentives. More research is needed that examines the relationship between
cost outcomes and other multiple incentive variables across a larger and
more diverse sample of completed contracts. Moreover, research is needed
that examines performance (or technical) incentives and performance
outcomes in relation to other multiple incentive variables.
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Featured Book
The Lean Startup: How Today’s
Entrepreneurs Use Continuous Innovation
to Create Radically Successful Businesses
Author: Eric Ries
Publisher: Crown Business
Copyright Date: 2011
Hard/Softcover/Digital:
Hardcover, 336 pages
ISBN-10: 0307887898
ISBN-13: 978-0307887894
Reviewed by: Dr. David L. Gallop, Director,
Defense Acquisition University Leadership
Learning Center of Excellence

The Department of Defense leadership expects the acquisition
community to be more innovative, to fail fast, and to learn quickly. The
question is—how? Eric Ries offers a proven method to deliver the right
solutions at the speed of relevance. The Lean Startup is a radical new
approach characterized by extremely fast cycle times of building, measuring,
and learning. Significant effort is taken early-on to learn what customers
need (without asking them) and using a scientific approach to validate
that learning. The Lean Startup team uses minimum viable products
(MVP) to test hypotheses about the customer, the customer’s problem,
and proposed solutions. An MVP is a simple and inexpensive product that
tests a fundamental feature. An MVP can be as simple as a wiring diagram
or a workflow. The idea is to get the MVP in front of real customers and
iterate quickly. When the team is unable to validate fundamental business
hypotheses through MVP testing, leadership should consider a pivot in the
solution’s approach where prevailing program management puts its faith
in well-researched plans. Should a pivot fail, end the approach. The value
in the Lean Startup approach is not in the stuff the team creates, but rather
the validated learning.
An organization that follows the techniques that Eric Ries outlines in his
book will become more adaptive—using smaller teams and working on
shorter cycle times. The organization will learn to leverage the wisdom
of its workers. Empowering teams and workers is a critical component to
remaining lean and rapid. This adaptability is not just for the typical Silicon
Valley startup. Large organizations such as General Electric have adopted
the Lean Startup methods to facilitate innovation.
Defense acquisition can benefit from the Lean Startup techniques in the
requirements generation process too. The United States has unprecedented
abilities to produce warfighting capability. The challenge is defining what
should be produced. The Lean Startup approach of fast and inexpensive
learning cycles can help the Defense Acquisition Workforce define what
it should produce quicker, with a higher level of confidence in meeting
or exceeding warfighter needs. In summary, the Lean Startup is a guide
for delivering performance at the speed of relevance, how to organize for
innovation, and how to employ streamlined, rapid, and iterative approaches.
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Academics and practitioners from around the globe have long
considered defense acquisition as a subject for serious scholarly research,
and have published their findings not only in books, but also as Doctoral
dissertations, Master’s theses, and in peer-reviewed journals. Each issue
of the Defense Acquisition Research Journal brings to the attention of the
defense acquisition community a selection of current research that may
prove of further interest.
These selections are curated by the Defense Acquisition University (DAU)
Research Center and the Knowledge Repository. We present here only
the author/title, abstract (where available), and a link to the resource.
Both civilian government and military Defense Acquisition Workforce
(DAW) readers will be able to access these resources on the DAU DAW
Website: https://identity.dau.mil/EmpowerIDWebIdPForms/Login/KRsite.
Nongovernment DAW readers should be able to use their local knowledge
management centers and libraries to download, borrow, or obtain copies.
We regret that DAU cannot furnish downloads or copies.
We encourage our readers to submit suggestions for current research to
be included in these notices. Please send the author/title, abstract (where
available), a link to the resource, and a short write-up explaining its
relevance to defense acquisition to: Managing Editor, Defense Acquisition
Research Journal, DefenseARJ@dau.mil.
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Defense Cooperation 		
Agreements and the 		
Emergence of a Global 			
Security Network
Brandon J. Kinne

Abstract:
Bilateral defense cooperation agreements, or DCAs, are now the most
common form of institutionalized defense cooperation. These formal
agreements establish broad, defense-oriented legal frameworks between
signatories, facilitating cooperation in such fundamental areas as defense
policy coordination, research and development, joint military exercises,
education and training, arms procurement, and exchange of classified
information. Although nearly a thousand DCAs are currently in force, with
potentially wide-ranging impacts on national and international security
outcomes, DCAs have been largely ignored by scholars. Why have DCAs
proliferated? The author develops a theory that integrates cooperation
theory with insights from social network analysis. Shifts in the global security environment since the 1980s have fueled demand for DCAs. States use
DCAs to modernize their militaries, respond to shared security threats, and
establish security umbrellas with like-minded states. Yet, demand alone
cannot explain DCA proliferation; to cooperate, governments must also
overcome dilemmas of mistrust and distributional conflicts. The author
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shows that network influences increase the supply of DCAs by providing
governments with information about the trustworthiness of partners and
the risk of asymmetric distributions of gains. DCAs become easier to sign
as more states sign them. The author also identifies two specific network
influences—preferential attachment and triadic closure—and shows that
these influences are largely responsible for the post-Cold War diffusion of
DCAs. Novel empirical strategies further indicate that these influences
derive from the proposed informational mechanism. States use the DCA
ties of others to glean information about prospective defense partners, thus
endogenously fueling further growth of the global DCA network.
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Why Buy American? The International
Politics of Fighter Jet Transfers
Srdjan Vucetic and Atsushi Tago

Abstract:
When it comes to buying military aircraft, what leads states to prefer
one supplier over the other? This article explores this question from the
perspective of international relations theory. First, the authors use social
network analysis to map out fighter jet transfers during and after the Cold
War and examine the extent to which historical structures of international
hierarchy shape contemporary supplier-receiver relationships. Next, they
use a basic probit model to analyze the origins of fighter jets in the world’s
air forces today to evaluate the effect of interstate orders of superordination
and subordination on sourcing patterns. All things being equal, the more a
state is embedded in U.S. security and economic hierarchy, the more it is
likely to buy American-made fighter jets.

Three Competing Options for
Acquiring Innovation
Daniel E. Schoeni

Abstract:
The DoD’s technological edge is eroding. Since 2015, the department has
pursued a strategy to regain the lead. During the Obama administration,
it was called the Third Offset. The Trump administration has abandoned
that nomenclature, but it is pursuing the same objective. The DoD seeks
dominance in robotics, artificial intelligence, autonomous systems, and
three-dimensional printing, among other fields. It recognizes, however, that
such innovation will not come from the usual sources—government labs
or the defense industrial base. Nondefense firms have a decisive lead: the
center of gravity in cutting-edge, military-applicable research is shifting
abruptly away from the defense establishment to relatively new commercial
firms. Keiran Walsh’s three alternatives, defense economists Parker and
Hartley explain, correspond to coercion, competition, and long-term partnering. Of course, the same option needn’t be chosen for every procurement,
and perhaps different alternatives may work better in some cases than in
others. But the DoD must choose from these options as it determines how to
buy innovation from nondefense commercial suppliers and perhaps should
identify a default that works best in most cases.
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Schoeni, D. E. (2018). Three competing options for acquiring innovation. Air &
Space Power Journal, 32(4), 85–93. Available from ProQuest Dissertations &
Theses Global. (2153563476). Retrieved from https://search.proquest.com/
docview/2153563476?accountid=403900
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•

First prize is $1,000. Second and third prizes, if
awarded, are each $500.
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Papers are to be submitted to the DAU Director of
Research: research@dau.mil.
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•

The format of the paper must be in
accordance with guidelines for articles
submitted for publication in the Defense
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•
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Directors and the DAU Director of
Research.

•

Award winners will present their
papers at the DAU Acquisition
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Defense ARJ Guidelines

FOR CONTRIBUTORS
The Defense Acquisition Research Journal (ARJ) is a scholarly
peer-reviewed journal published by the Defense Acquisition University
(DAU). All submissions receive a blind review to ensure impartial
evaluation.

IN GENERAL

MANUSCRIPTS

We welcome submissions from anyone involved in the defense
acquisition process. Defense acquisition is defined as the conceptualization,
initiation, design, development, testing, contracting, production,
deployment, logistics support, modification, and disposal of weapons
and other systems, supplies, or services needed for a nation’s defense and
security, or intended for use to support military missions.

Manuscripts should ref lect research of empirically supported
experience in one or more of the areas of acquisition discussed above. The
Defense ARJ is a scholarly research journal and as such does not publish
position papers, essays or other writings not supported by research firmly
based in empirical data. Empirical research findings are based on acquired
knowledge and experience versus results founded on theory and belief.
Critical characteristics of empirical research articles:

Research involves the creation of new knowledge. This generally requires
using material from primary sources, including program documents, policy
papers, memoranda, surveys, interviews, etc. Articles are characterized by
a systematic inquiry into a subject to discover/revise facts or theories with
the possibility of influencing the development of acquisition policy and/or
process.
We encourage prospective writers to coauthor, adding depth to manuscripts.
It is recommended that a mentor be selected who has been previously
published or has expertise in the manuscript’s subject. Authors should be
familiar with the style and format of previous Defense ARJs and adhere
to the use of endnotes versus footnotes (refrain from using electronically
embedded endnotes), formatting of reference lists, and the use of designated
style guides. It is also the responsibility of the corresponding author to
furnish any required government agency/employer clearances with each
submission.
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•

clearly state the question,

•

define the research methodology,

•

de scr ib e t he re sea rch i n s t r u ment s (e . g ., prog r a m
documentation, surveys, interviews),

•

describe the limitations of the research (e.g., access to data,
sample size),

•

summarize protocols to protect human subjects (e.g., in surveys
and interviews) , if applicable,

•

ensure results are clearly described, both quantitatively and
qualitatively,

•

determine if results are generalizable to the defense acquisition
community,
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•

determine if the study can be replicated, and

•

discuss suggestions for future research (if applicable).

Research articles may be published either in print and online, or as a Webonly version. Articles that are 5,000 words or fewer (excluding abstracts,
references, and endnotes) will be considered for print as well as Web
publication. Articles between 5,000 and 10,000 words will be considered
for Web-only publication, with an abstract (150 words or fewer) included in
the print version of the Defense ARJ. In no case should article submissions
exceed 10,000 words.

Book Reviews
Defense ARJ readers are encouraged to submit book reviews they believe
should be required reading for the defense acquisition professional. The
reviews should be 500 words or fewer describing the book and its major
ideas, and explaining why it is relevant to defense acquisition. In general,
book reviews should reflect specific in-depth knowledge and understanding
that is uniquely applicable to the acquisition and life cycle of large complex
defense systems and services.
Audience and Writing Style
The readers of the Defense ARJ are primarily practitioners within the
defense acquisition community. Authors should therefore strive to demonstrate,
clearly and concisely, how their work affects this community. At the same time,
do not take an overly scholarly approach in either content or language.
Format
Please submit your manuscript with references in APA format (authordate-page number form of citation) as outlined in the Publication Manual
of the American Psychological Association (6th Edition). References should
include Digital Object Identifier (DOI) numbers when available. The
author(s) should not use automatic reference/bibliography fields in text
or references as they can be error-prone. Any fields should be converted to
static text before submission. For all other style questions, please refer to
the Chicago Manual of Style (16th Edition).
Contributors are encouraged to seek the advice of a reference librarian in
completing citation of government documents because standard formulas
of citations may provide incomplete information in reference to government
works. Helpful guidance is also available in The Complete Guide to Citing
Government Information Resources: A Manual for Writers and Librarians
(Garner & Smith, 1993), Bethesda, MD: Congressional Information Service.
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Pages should be double-spaced in Microsoft Word format, Times New
Roman, 12-point font size and organized in the following order: title page
(titles, 12 words or fewer), abstract (150 words or fewer to conform with
formatting and layout requirements of the publication), two-sentence
summary, list of keywords (five words or fewer that do not appear in the title
of the manuscript), reference list (only include works cited in the paper), and
author’s note or acknowledgments (if applicable). Manuscripts submitted
as PDFs will not be accepted.
Figures or tables should not be inserted or embedded into the text, but
submitted as a separate file in the original software format in which they
were created. For additional information on the preparation of figures or
tables, refer to the Scientific Illustration Committee, 1988, Illustrating
Science: Standards for Publication, Bethesda, MD: Council of Biology
Editors, Inc. Restructure briefing charts and slides to look similar to those
in previous issues of the Defense ARJ.
The author (or corresponding author in cases of multiple authors) should
attach a signed cover letter to the manuscript that provides all of the authors’
names, mailing and e-mail addresses, as well as telephone and fax numbers.
The letter should verify that the submission is an original product of the
author(s); that all the named authors materially contributed to the research
and writing of the paper; that the submission has not been previously
published in another journal (monographs and conference proceedings
serve as exceptions to this policy and are eligible for consideration for
publication in the Defense ARJ); and that it is not under consideration by
another journal for publication.

COPYRIGHT
The Defense ARJ is a publication of the United States Government and
as such is not copyrighted. Because the Defense ARJ is posted as a complete
document on the DAU Website, we will not accept copyrighted manuscripts
that require special posting requirements or restrictions. If we do publish
your copyrighted article, we will print only the usual caveats. The work of
federal employees undertaken as part of their official duties is not subject
to copyright except in rare cases.
Web-only publications will be held to the same high standards and scrutiny as articles that appear in the printed version of the journal and will be
posted to the DAU Website at www.dau.mil.
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In citing the work of others, please be precise when following the authordate-page number format. It is the contributor’s responsibility to obtain
permission from a copyright holder if the proposed use exceeds the fair use
provisions of the law (see the latest edition of Circular 92: Copyright Law
of the United States of America and Related Laws Contained in Title 17 of
the United States Code, Washington, DC: U.S. Government Printing Office).
Contributors will be required to submit a copy of the writer’s permission to
the managing editor before publication.
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Copyright release form
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copyright requirements:
•

The author cannot obtain permission to use previously
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The author requires that usual copyright notices be posted
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To publish the article requires copyright payment by the
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high resolution JPEG or Tiff file no fewer than 5x7 inches with
a plain background in business dress for men (shirt, tie, and
jacket) and business appropriate attire for women. All active
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