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FROM THE CHAIRMAN AND
EXECUTIVE EDITOR

In this issue, | am pleased to spotlight
the winners of the DAU Alumni Associa-
tion’s 2011 Research Paper Competition.
The theme for this year is “Making Every
Dollar Count—Improving Acquisition Out-
comes.” The topic is directly relevant to
one of the most important initiatives in
recent years to come from Under Secre-
tary of Defense for Acquisition, Technology and Logistics Dr.
Ashton Carter: the mandate to deliver better value to the tax-
payer and warfighter by improving the way the Department
of Defense does business. Dr. Carter specifically tasked the
acquisition community to search for means to achieve pro-
ductivity growth; in other words, to do more without more.!

The winners of this year’s competition have made sig-
nificant contributions to our understanding of how defense
acquisition can become more effective and more efficient.
Ivar Oswalt and his colleagues garnered first prize with their
paper “Calculating Return on Investment for U.S. Department
of Defense Modeling and Simulation,” which describes how
modeling and simulation expenditures can be evaluated from
an enterprise-wide point of view. Second prize is awarded to
Steven Stuban and his co-authors for their article “Employ-
ing Risk Management to Control Military Construction Costs,”
which demonstrates how a formal risk management program
was effective in controlling project cost growth.

Two papers tied for third prize. Steven Maser and Fred
Thompson, in “Mitigating Spirals of Conflict in DoD Source
Selections,” explain how improved communications can
mitigate costly bid protests that often plague government
contracts. “Maximizing Federal IT Dollars: A Connection
between IT Investments and Organizational Performance,” by
Jim Whitehead and colleagues, highlights the fact that orga-
nizations investing more in IT innovation often out-perform
those in which innovation plays a lesser role in their invest-
ment portfolio.

Many other authors contributed noteworthy articles to this
competition. However, space permits us to publish only one
of those contributions in this issue: “Moving Toward Improved
Acquisition Outcomes,” by Everett Roper, which investigates
the links between organizational culture and acquisition out-




comes. To all of the contributors, we give our heartfelt thanks
for their efforts. We also thank those who reviewed the multi-
tude of articles we received, and took on the task of selecting
winning articles from a pantheon of excellent submissions.

In this issue, we add to the Defense Acquisition Profes-
sional Reading List with a review by Shannon Brown (National
Defense University) of Building the Trident Network by Maggie
Mort—an examination of how organizations, technologies, and
communities all converged to create the United Kingdom’s
Trident submarine and missile system.

On a final note, I’'m pleased to note that DAU has wel-
comed aboard its new President, Katharina McFarland, who
brings to the position a wealth of knowledge and experience
in defense acquisition.

Dr. Larrie D. Ferreiro
Executive Editor
Defense ARJ

ENDNOTE

1. Carter, A. B. (2010). Better buying power: Guidance for obtaining greater efficiency
and productivity in defense spending [Memorandum]. Washington, DC: Office of the
Under Secretary of Defense for Acquisition, Technology and Logistics.
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ACQUISITION COMMUNITY

SYMPOSIUM

The Defense Acquisition University (DAL will host
its annual Acqguisition Community Symposium
Tuesday, April 12, 201, at its Fart Belvoir Campus.
The theme this year is:

Making Every Dollar Co

unt

Through a series of speakers, panels, and breakout
sassions, the symposium will provide congressional,
federal-level, Office of the Secretary of Defense, Ser-
vice-level, and industry perspectives on implement-
ing affordability initiatives announced by the Under
Secretary of Defense for Acquisition, Technology and
Logistics in 2010. The 1-day symposium will conclude
with a dinner in the evening honoring the winner of the
201 Alumni Association's Acker Award; induction of
new DAU Hall of Fame members; and presentation of
the annual Hirsch Research Paper Competition prizes.

To register and for VTC locations,
visit www.dauaa.org or call 1-800-755-8805

Presented on behalf of DAL by

@’ /|  The Defense Acquisition University Alumni Association
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CALCULATING RETURN
ON INVESTMENT FOR
U.S5. DEPARTMENT OF
DEFENSE MODELING
AND SIMULATION

((Ivar Oswalt, Tim Cooley, William Waite,
Elliot Waite, Steve "Flash” Gordon,
Richard Severinghaus, Jerry Feinberg,
and Gary Lightner

As budgets decrease, it becomes increasingly important
to determine the most effective ways to invest in modeling
and simulation (M&S). This article discusses an approach to
comparing different M&S investment opportunities using a
return on investment (ROI)-like measure. The authors describe
methods to evaluate “benefit” (i.e., increased readiness, more
effective training, etc.) received from an investment and then
use those metrics in a decision analysis framework to evaluate
each M&S expenditure. Finally, they conclude by discussing the
importance of viewing M&S investments from a Department
of Defense (DoD) Enterprise view, evaluating investment over
multiple years, measuring well-structured metrics, and using
those metrics in a systematic way to produce an ROI-like result
that DoD can use to evaluate and prioritize M&S investments.

Keywords: Modeling and Simulation (M&S),
Investment, Return on Investment (RO/), Efficiency,
Value

image designed by Erica Kobren »







Successful Department of Defense (DoD) Enterprise modeling
and simulation (M&S) investment requires structure, persistence,
and common valuation for effective execution. The methodology
summarized in this article provides a systematic process, based
upon theoretical aspects of capital structure, by which DoD invest-
ments in M&S can be compared, evaluated, and directed to achieve
the greatest return on investment (ROI) in this “national critical
technology” (House Resolution [H. Res.] 487, 2007).

To effectively apply a technology like M&S to a DoD Enterprise,
application, or program, it is critical to define and assess rigorous
measures of merit and metrics that reflect the results of M&S appli-
cation across the relevant spectra of management, mission, and
system. Such assessments are especially critical as budgets are
reduced, opportunities for live tests and exercises are curtailed,
and acquisition time lines are shortened. Currently, most M&S value
assessments use metrics that are uneven in scope, very case-spe-
cific, do not allow consistent aggregation, or are not well structured.
Additionally, some measures that are used, like ROI, are actually
incorrectly defined; others, however, are undefined, thus making the
assertions of value at best vague, and at worst incorrect. Finally, all
too often important distinctions are not made between and among
terms critical to consistent ROI assessment, such as metrics, mea-
sure, scale, quantity, quality, cost, utility, and value.

Prior efforts to characterize the cost-benefits of M&S have
included surveys, assessments, and methodological developments.
Surveys summarize the results of efforts already conducted (Wor-
ley, Simpson, Moses, Aylward, Bailey, & Fish, 1996). Methodological
development articles provide insights into how to improve M&S
value calculation (Gordon, 2006). Assessments typically provide
insights based on one of four approaches: nominal description,
case-based, business-oriented, or multi-attribute examination.
All four have advanced the state-of-the-art in M&S assessment,
but have not yielded an overall, rigorous, and effective approach
for placing metrics in a decision analysis framework to allow the
evaluation of M&S investment. The methodology developed here
(Figure 1) is distinctive insofar as it provides prescriptive guidance
while allowing for the comparison of alternative M&S investments
(M&S compared to other M&S or M&S compared to other alterna-
tives [analysis, war games, etc.]) to support a mission or meet a goal.

It also facilitates an assessment of an M&S alternative over time
(how the capabilities provided change from the initial application to
subsequent use). Such time-considerate assessments are especially
critical in today’s environment of shrinking budgets. By viewing
investments from a DoD Enterprise view, evaluating investment over
a multiyear time line, measuring metrics developed from this view-



FIGURE 1. M&S INVESTMENT METHODOLOGY
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point, and using these metrics in a systematic way to produce an
ROI-like result, the DoD can evaluate and prioritize M&S investment.

Market Context and Business Practice

Stand-alone strategies don’t work when your company’s suc-
cess depends on the collective health of the organizations
that influence the creation and delivery of your product.
Knowing what to do requires understanding the ecosystem
and your organization’s role in it. (lansiti & Levien, 2004)

This quote from the Harvard Business Review addresses the
fundamental premise that commercial businesses exist and thrive
(or not) within the context of a business environment much larger
than exists within the boundaries of an individual firm. To succeed,
individual firms must learn to recognize and create value within
“the ecosystem” in which they exist. Translated to the domain of
DoD M&S Enterprise management, the quote, as interpreted by the
authors, could read:

Stand-alone M&S strategies don’t work when DoD’s suc-
cess depends on the collective value created across the
Enterprise, and its creation and delivery of value derived
from its investment in M&S. Knowing what to do requires
understanding DoD’s ecosystem and leadership’s role in it.

Within the DoD, many organizations influence the creation of
value from M&S investment. On an Enterprise level, the key to maxi-
mizing value is understanding who shoulders the costs and who
potentially derives value from the allocation of resources to M&S.
DoD investment strategies need to address, at a minimum, these
aspects of economic valuation:

*« Government (DoD) being the (only) buyer in many parts
of its M&S market does discriminate it from private-
sector M&S investment.




* Alack of “marketplace” from which to gauge economic
valuation often complicates DoD’s efforts to make
sound, credible valuation judgments.

e Government must account for intangible benefits as
contrasted to monetized benefits or simple revenue.

e Unlike commercial practice (e.g., corporation- or com-
pany-based), when the DoD invests, a misalignment
often occurs between the “cost bearer” (the resource
sponsor) and the “benefit accruer” (the group that
gains an advantage from the investment), especially
when the investment creates and returns value to DoD
components that exceeds the expected ROI.

The last bullet is particularly significant. In assessing a candi-
date investment, a practice or methodology does not exist in the
DoD to capture and characterize the future and extended value
accruing to users beyond the primary recipients of the investment.
Having a methodology to capture such extended benefits could
change the outcome of an investment decision from “not possible”
to “approved,” and provide a mechanism for assessing all benefi-
ciaries for their fair share of investment costs. Additional difficulties
arise in the fact that in many cases the DoD M&S investment cannot
be monetized (translating elements of value to units of dollars) in
a manner analogous to commercial business. Placing a monetary
amount on lives saved, readiness improved, or warfighters better
trained is difficult if not impossible. The DoD’s characterization of
value must often be in terms that are naturally qualitative, making
the calculation of extended benefit (analogous to the time-value-
of-money) very different than in the commercial sector.

Across the DoD, the present practice is to base investment in
M&S on a number of methods; at an Enterprise level, however, the
practice is neither systematic nor consistent. Writing in Acquisition
Review Quarterly, the Army Developmental Test Command Director
for Test and Technology C. David Brown and co-authors G. Grant,
D. Kotchman, R. Reyenga, and T. Szanto wrote:

Most program managers justified their M&S investment
based on one or more of the following: reducing design cycle
time; augmenting or replacing physical tests; helping resolve
limitations of funds, assets, or schedules; or providing insight
into issues that were impossible or impracticable to examine
in other ways. (Brown et al,, 2000)

Simply put, program managers (PMs) are under intense pressure
to complete their programs on budget and within time lines. They



lack an institutional mandate to develop or use M&S tools that may
have wider application to other programs, or that will be cheaper
to operate and sustain in the long term (Brown et al., 2000). This
focus on the program level, while potentially good for the PMs,
can be detrimental to the Enterprise at large. When considering an
allocation of resources, PMs must consider not only costs, but also
explicitly definable benefits. Equally important at the Enterprise
level are values (economies of scope), which must be assigned by
leadership to complete the process of estimating ROl and other
measures of value with respect to M&S assets. The methodology
proposed here is a step in accounting for these competing, yet
equally important value metrics.

Stakeholder and Community of
Practice Specification

Understanding stakeholders and their role-dependent sensi-
tivities within the M&S community of practice provides the context
within which to determine M&S metrics. DoD stakeholders oper-
ate within a broad M&S market, where “market” includes the full
economic landscape over which M&S products and services have
impact. DoD M&S stakeholders fall into seven categories:

1. Consumers/Users—End users of M&S-powered prod-
ucts or of M&S services

2. Buyers—Expenders of funds for M&S-powered products
or of M&S services

3. Sellers—Providers of M&S tools, data, or services

4. Investors—Providers/appropriators/deciders on expen-
ditures of funds for M&S products or services

5. Approvers/Raters—Providers of a “seal of approval” for
M&S tools, data, or services

6. Reviewers—Providers of “advice and consent” on M&S
issues, including M&S products or services

7. Promoters/Advocates—Independent providers of
“encouragement” to the development of the M&S mar-
ket for M&S-powered products or services

Each stakeholder category comes to the M&S market with a
role-dependent perspective. These perspectives are designated
as: Program, Community, Enterprise, Federal, and/or Society. For
DoD M&S investment, the first three perspectives—Program, Com-
munity, and Enterprise—are considered to be internal to the DoD.
The final two—Federal and Society—are considered to be external
to the DoD. Stakeholders provide another dimension that is useful




in characterizing DoD M&S investment considerations and elements
of value.

1.  Program stakeholders’ concerns focus on applicability,
availability, and affordability; credibility, analytic sound-
ness, user friendliness, and entertainment delivered,
as well as modularity, interoperability, and portability;
and concentrate on systems-of-systems or system-level
functionality.

2. Community stakeholders’ focus is on managing M&S
within specific areas such as acquisition, analysis, plan-
ning, testing, training, and experimentation, and is
oriented toward application-level indicators of success
or failure.

3. Enterprise stakeholders’ concerns focus on M&S capabil-
ities that apply across diverse activities of the Services,
combatant commands, and DoD agencies.

4, Federal stakeholders’ concerns focus on M&S develop-
ments across departments and agencies of the U.S.
Government.

5. Society stakeholders’ concerns focus on the role and
impact of M&S on governments, cultures, academia,
industries, and populations.

These concerns are broad and encompassing, and include stan-
dards, policies, management, tools, and people, along with reuse,
interoperability, collaboration, interactiveness, and sharing of assets
in a defense-wide manner.

Use Case

Developing and understanding use cases, including stakeholder
needs and requirements, help determine, refine, and evaluate the
process for defining M&S investment metrics. Use cases illustrate
stakeholder issues and role-dependent sensitivities together with
investment decision processes, and serve to support and guide
the definition, explanation, and evaluation of processes and metric
alternatives. We have developed a framework that encompasses a
consistent and complete set of use-case descriptions for use in the
analysis of M&S investment metrics. Table 1 lists the parameters of a
framework that provides a consistent and complete set of use-case
descriptions to help analyze M&S investment metrics. The full report
of the study details three use cases from different perspectives
(AEgis Technologies Group, 2008). The use cases examine exercise
options, Live, Virtual, Constructive (LVC) middleware choices, as



TABLE 1. M&S USE CASE FRAMEWORK

Parameter Selected Values

What/Where Investment situation, investment goal, investment
time line, asset types, asset numbers, other asset
information, geographical constraints

Who Stakeholder market category, stakeholder
perspective, stakeholder office

Why Concerns, issues, forcers, drivers, constraints

When Near-term investments, mid-term investments,

long-term investments, schedule constraints

How Costs (near term, mid term, long term)
So What Result, benefit, utility, cost savings
Data Support Sources, pedigree, availability, timeliness

well as conceptual modeling alternatives for the Missile Defense
Agency. In each of these, the steps in this process are delineated
and discussed, sample data included, and a decision recommended
based upon the given scenario. Due to space limitations, we were
unable to include them in this article.

Assets

To fully understand DoD M&S investment, it is also critical to
identify those items that DoD buys. We first define the difference
between assets (items for DoD investment) and consumables (in
accounting terms: expenses). Then we list the assets and catego-
rize them depending upon the point of view (POV). For example,
if one views assets from the DoD POV (Acquisition, Analysis, Plan-
ning, Training, Experimentation, and Testing), then the assets are
categorized one way. Alternatively, if the POV is that of the DoD
Enterprise Community (which from its M&S Vision Statement articu-
lates the categories of Infrastructure, Policies, Management, Tools,
and People), then the assets are characterized differently (AEgis
Technologies Group, 2008).

From a DoD perspective, an asset is defined as: “Something of
monetary value, owned by DoD, that has future benefit.” A consum-
able, on the other hand, is: “Something capable of being consumed;
that may be destroyed, dissipated, wasted, or spent.” The primary
difference is the concept of future benefit. “Future” in this sense is
typically thought of as more than 12 months in the future. Exam-
ples of DoD M&S assets include: F-16 simulators, the Navy’s Battle
Stations 21 simulator, and the online game “America’s Army.” Con-
sumables, on the other hand, are items such as paper, pencils, jet




TABLE 2. ASSETS LISTING

Products &
Hardware Software Networks Facilities People Procedures
Computers Models Communication Buildings Expertise Plans/Policies
Lines
Electronic Simulation Architecture Labs Experience Standards
Hardware
Hardware in  Tools Transaction Ranges Skills/ Analysis Results
the Loop (CAD/CAM)*  Protocols Education
Mock-ups Data/ Physical Operational Conceptual
Databases Models Knowledge Models
Spares Repositories Management
Processes

*Computer-Aided Design/Computer-Aided Manufacturing

fuel, printer ink—all typically used and depleted within 12 months of
purchase. In light of this, those types of items that constitute DoD
investment assets, using the DoD M&S Vision Statement and the
DoD Communities, are shown in Table 2.

By comparing this categorization with that developed by cross-
mapping this list with the DoD Communities (from both mission
and organizational views), and with the DoD M&S Vision Statement
categories, we noted some interesting relationships. To start, every
listed asset correlates to more than one major DoD Community. For
example, every DoD M&S Community invests in the Asset Models.
While this is not surprising, it shows that there may be efficiencies
gained by studying the Enterprise view and how the DoD invests
in models since that investment is widespread. Also, the assets are
quite varied from the tangible items to the esoteric. This means that
some assets are easy to value, making the determination of the cost
of the investment relatively straightforward, and some extremely
difficult. Finally, it is difficult to place assets neatly into bins. All
assets cross functional, mission, organizational, M&S Community,
and DoD MA&S vision category lines, meaning an investment in any
one of these assets affects multiple commands, agencies, and per-
haps Services. All categories and sub-categories invest in multiple
assets. Because of this, to be the most effective and get the highest
RO, investing in M&S needs to be viewed at the Enterprise level,
not at an individual Community level. A true measure of investment
effectiveness cannot be achieved unless one considers all the costs
and benefits.



Asset Costs

A decision to purchase or modify an M&S asset should be based
on the needs of the customer(s) and the cost of the purchase or
modification. That cost and associated decisions are best under-
stood within the context of multiyear fiscal calculations. In looking
at costs and the ROI of those costs, it is important to again acknowl-
edge that business and government operate differently. If a business
were to purchase an asset, the business owner would likely evaluate
the impact of the asset on the bottom line: profit. The owner would
likely predict the changes in profit and the costs to purchase or
modify the asset over the useful lifetime of the asset, and then com-
pute (“discount”) all those changes in profit and asset costs back
to the current year (today’s) decision point. Different options, such
as “purchase asset A” or “modify asset B,” can be compared in this
way, even if these options have different payoff and cost streams
over varying numbers of years. The comparison of the options in
terms of current-year dollars at the time of the decision gives a
standard metric that allows a fair evaluation of the alternatives.

Government and industry cost comparisons differ in that while
government generally does not compute profit, it does compute
changes in expenses. Additionally, in government the changes one
stakeholder or one PM makes can have cost impacts on another
PM, so one PM can show cost savings while others have the burden
of increased costs because of a change in an asset. This shows
once again that considering the Enterprise perspective across all
impacted programs is essential to calculating an accurate and com-
plete value of M&S investment.

Typically, cost elements for M&S assets can be grouped into
useful classifications (Office of the Director, 2007) for evaluation of
alternatives through the calculation of current-year metrics:

¢ Infrastructure: standards, architectures, networks, and
environments

* Policies at the Enterprise level (including interoper-
ability and reuse)

* Management processes for models, simulations, and
data

¢ Tools in the form of models, simulations, and authori-
tative data

*  People (including well-trained and experienced users)

The overall study illustrated how an increased level of granular-
ity for these classifications could be tailored to the project and asset
particulars, and could be used to facilitate the calculation of costs




by year (AEgis Technologies Group, 2008). The following example
illustrates the type of M&S alternatives that could be evaluated using
a cost element structure to characterize costs of several alternatives
over several years.

Using the Cost Element Structure to
Compare Alternative M&S Courses of Action

A simulation professional was directed to
establish an annual experiment in Alaska to evalu-
ate capabilities such as the combat benefits of a
new system for position determination of friendly
ground forces. The simulationist will need to evaluate
alternative simulations for use in this annual experi-
ment. Could a different simulation be used each
year depending on what systems are being evalu-
ated, or would it be acceptable and cheaper to use a
standard core simulation over the next 5 years? The
cadre of simulation operators is limited in Alaska,
so the simulationist must also evaluate distribution
of the simulation environment from other locations.

In this first year, the position determination
system may need to be simulated or assumed. Data-
bases for geography and other environmental factors
may need to be purchased with requisite lead time.
Connectivity and simulation architecture costs will
have to be evaluated. The estimated cost of conduct-
ing the experiment, using all live forces, would be the
most costly option, and could be used to estimate
cost avoidance for the other LVC options.

Depending on the alternatives evaluated, some
may be more costly in the current year and cheaper
in the out-years; while others may be cheaper in
the current year but with a high stream of out-year.
Hence, the cost comparison of the alternatives is
evaluated based on the sum of the discounted costs
across the entire 5 years of the experiment.

Results

To understand ROI of M&S, it is necessary to accurately charac-
terize the results of its application—the return in ROI. Such results




need to be rigorously described in a manner that accounts for both
qualitative and monetary dimensions. The approach developed
and detailed in this section describes the metrics required for such
analyses, including types, variability, and application particularities.
The development of such metrics is especially important in M&S,
where the impact of investment and application is not exclusively
monetary, naturally quantitative, or sometimes even intuitively obvi-
ous. Where the word “results” appears, its use reflects the outcome
of M&S; includes both positive and negative; encompasses terms like
value, utility, contribution, benefit, and return; and allows for both
monetary and qualitative effects.

The results calculation methodology begins with a series of
assumptions and definitions. It is assumed that decision makers in a
governmental agency are rational actors who seek to optimize rel-
evant outcomes. Also, outcomes can be characterized using terms
that reflect the investment value of alternatives (meaning, no hid-
den agendas or overriding private concerns). The next assumption
is that the metrics can be accurately quantified (whether inherently
numeric [like money] or subjectively assessed). For this effort, we
define three organizing principles or perspectives that can be con-
sistently applied: Program, Community, and Enterprise. Next, it is
important to understand the scope of the results determination.
For instance, will they be used to compare alternatives in meeting
a goal (M&S to M&S or M&S to other options), or to the evolution of
an M&S capability over time? Next, in calculating results metrics, it is
important to define the term “metric” in context (Table 3). The next
step of results metric calculation is measurement or assessment.




TABLE 3. RESULTS METRICS CONTEXT

Relationships

Example

First are the classes/categories.

e.g., Technical

Associated with each group are
characteristics/terms describing features.

Maintainability, Design

Associate these with more
specific properties.

Mean Time Between
Failures, Type

Decompose these into metrics, standards
of measurement, like variables.

Hours, Days/Compiled,
Interpreted

Metrics values are relative to a scale (a

1-2-3-4-5-6-7-8-9-10 / C-I

specified graduated reference used to
measure) and may be nominal, ordinal,
interval, or ratio in type.

May range from O or no representation
to X, which X represents a complete
implementation of the areas.

Continuously for interval
and ratio data

Metrics are assigned values, based on
the features of the M&S (the act of
measurement) or mission requirement.

e.g., 9, Compiled

Values can be combined into aggregate C=2*1,1=1, Value =18

measures of merit.

The focus here is on qualitative or subjective judgments that can be
numerically characterized and indices that are naturally quantitative.
Finally, it is often very important to aggregate, calculate, or derive
an overall measure from a decision theoretic approach.

Three perspectives apply within the DoD to the derivation of
relevant M&S results metrics and the calculation of their ROI. They
are the Program perspective, which includes both M&S programs
and programs or activities that use M&S (Oswalt & Kasputis, 2006);
the Community perspective, as described in the Application Area
Descriptions (Oswalt, 2005) (i.e., the “Surfboard Chart”); and the
Enterprise perspective, as articulated in the Strategic Vision for DoD
M&S. Acknowledging these three perspectives is critical, since the
results metrics applicable to each are different (Figure 2). How-
ever, due to space constraints and the desirability to view M&S
investments from an Enterprise aspect, only Enterprise metrics are
summarized here.

The Enterprise perspective focuses on M&S capabilities that
apply “across the diverse activities of the Services, combatant
commands, and agencies” and thus presents goals that are neces-
sarily broad and encompassing. They include standards, policies,
management, tools, and people that are collaborative, interactive,



FIGURE 2. RESULTS PERSPECTIVES

Enterprise (Brain)

Leadership, Implementation, Business, Infrastructure, System of Systems

Enterprise metrics reflect orchestration and management-type
activities

Communities (Organs)

Design, Manufacturing, Sustainment, Time to Market Alternatives,
Complexity, Sensitivity, Result Time Projection, Familiarity,
Comprehensive, Decision Time, Test, Design, Augmentation,
Extrapolation, Completion Time Availability, Scenario Variation,
Experimental, Retention Time Discovery, Doctrine, Technology,
Cycle Time

Community metrics reflect more specific uses and yet can include both
enterprise-type and program-type metrics (when the program crosses
boundaries within a community or between communities)

Programs (Blood)
Applicability, Availability, Affordability, Rigorousness, Engaging,
Usability, Creditability, Technical

Program metrics reflect the key dimensions of individual M&S system
developments or M&S use within platform development of programs

and sharing of assets in a defense-wide manner that includes other
“governmental agencies, international partners, industry, and aca-
demia.” Metric categories for each were derived previously (Oswalt
& Tyler, 2008). A sample set of Leadership metrics is provided in
Table 4.

ROI Methods

In financial analysis, the concept of return is critical and is prin-
cipally used to measure the change in “value” over time. As such,
return is used by the Financial Community to determine two impor-
tant concepts: (@) whether or not the benefit of an investment (or
similar action) was positive or negative—this is the “direction” of
the change; and (b) how positive or negative the change was—this
is the “magnitude.” Financial analysts typically calculate only one
value by which both direction and magnitude can be ascertained.
The use of a single value is possible because analysts usually com-
pare changes in a single, same quantity: U.S. dollars. The two most
common ways to measure return are as a percentage increase in
a holding’s value between two time periods. Return consists of (@)
the income and the capital gains relative to an investment. It is usu-




TABLE 4. ENTERPRISE METRIC SAMPLE

Enterprise Perspective

Sample Metrics

Term
(characteristics)

Definition

Quality

Monetary

Leadership (class/category)

Leadership Statement of vision #/currency of vision % alignment of
and associated and resulting/ funding to vision
advocacy/support supporting docs Savings from
of timely actions (metric) reduced unused sunk
needed for an ° senior leaders costs
effective enterprise adopt vision within
(property) their (other) areas

Empowerment Developers, # innovative ideas Reduction in costs
managers, users forwarded without to get new M&S
that are engaged, solicitation concepts
asked, able to % M&S decision Savings from
make significant makers attending innovative M&S use
contributions key meetings

Situational Decision maker’s and # meetings, Reduction in costs

Awareness users' understanding conferences, to finding good M&S
and awareness of repositories, Web information
M&S standards, tools, portals Cost savings
etc. % critical information from reduction of

exchanged among duplicative efforts
communities

Management Human Capital % M&S billets staffed Unnecessary
Management for with M&S qualified training/retraining
recruiting, assigning, people costs
career development % M&S qualified Cost-effective M&S
of M&S workforce personnel promoted/ decisions

retained
Processes Adoption of rigorous, # promulgated Reduced labor,

timely, and relevant
standardization
and certification of
M&S policy, tools,
workforce, etc.

processes
consistently adopted
Decreased product
(policy, tool, etc.)
generation time

travel, and software
reworks

Savings from error-
rate reduction

ally quoted as a percentage (INVESTOPEDIA® 2010); and (b) as the
amount of cash (or revenue) generated from a set, fixed asset base,
expressed as a percentage of investment. Examples of this include
Return on Equity, Return on Assets, Return on Common Equity, or



FIGURE 3. DIAGRAM OF MADM PROCESS FOR DoD M&S
INVESTMENT ORGANIZED BY DoD COMMUNITIES
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Return on Invested Capital. Both of these methods typically use
dollars as the unit of measure.

So how do we apply the concepts of financial analysis to DoD
M&S projects? The concepts of magnitude and directionality men-
tioned previously are essential to this endeavor. To make a decision
between a finite set of options, a relative sense of order is needed,;
that is, to be able to distinguish which project is better than the
others. Therefore, while we might not assign a specific dollar value
to the benefit of one choice over another, by using directionality
and magnitude, we can arrive at a “relative ranking” that will let us
compare those options among which we are seeking to decide.
Additionally, the notion of “internal consistency” in evaluating dif-
ferent options is vital. If we are not able to gain an absolute value
(such as, say 83 percent), but are to rely on relative values (A is
better than B, which is better than C), we must make sure that we
are consistently applying the same evaluation criteria to all the
potential choices. The methodology for evaluating DoD M&S invest-
ment described in the following discussion meets these criteria and
is completely consistent with the manner in which financial analysis
seeks to evaluate return.

Investment Decision Process

Having now determined metrics for the costs and results asso-
ciated with an investment, we are in a position to decide whether
or not to make the investment using these metrics and others. Our
goal is to employ a decision process that takes into account the data
gathered, does not rely upon chance, is fundamentally simple to
explain and defend, and is consistent (would give the same answer
each time with the same data).




Rational actors, when faced with a decision, will choose the
option that maximizes their gain by some measure. In previous
sections, we presented methods to evaluate the costs and results
of an M&S investment; noted that monetization of these metrics
may be difficult, if not impossible, to perform for the DoD; and
discussed ROl methods, including key financial analysis elements.
Given this environment with its constraints, we developed a deci-
sion process that produces an ROI-like quantitative result for use
in M&S investment evaluation. We used assessed metrics as input
to a Multi-Attribute Decision Making (MADM) network, which has
the qualities of being robust, relatively explainable, objective, con-
sistent, and once established, can be executed fairly simply. MADM
(Figure 3) is not new and has been shown to work well in structuring
complex decisions involving a multidimensional decision space. In
its simplest form, MADM is a weighted sum. The total utility score
is calculated by multiplying each attribute’s normalized input score
by its relative weighting (which would be assigned earlier) and
summing all the products. This process is repeated at every layer.
While other formulae can be employed to calculate a utility score,
the weighted linear method is most often used due to its simplicity
and transparency (Tompkins, 2003). In this case, multilayers are
desirable for a few reasons.

First, it allows for the higher level DoD decision makers to put
different emphasis on certain communities by assigning different
weights to each community. Additionally, multilayers are desirable
for transparency since grouping the metrics by community makes it
easier to see how certain measures impact the overall utility score.

It should be noted that attributes measured should be mutually
exclusive (no overlap) to prevent one attribute from influencing
the final score by a higher amount than intended. Additionally, the
weights are typically set by a team of subject matter experts, which
should consist of experts from every area affected by the deci-
sion under consideration, and these weights should be reviewed
regularly. Finally, risk for an investment can be incorporated in this
process either as its own category or as a cost metric input to the
framework.

Conclusions

By viewing investments from a DoD Enterprise perspective,
evaluating investment over a multiyear time line, measuring metrics
developed from this POV, and using these metrics in a systematic
way to produce an ROI-like result, the DoD can evaluate and pri-
oritize M&S investment. The process outlined in this article meets
these criteria and is robust, consistent, and adaptable. If followed,



the prescribed methods and guidelines should allow the DoD, and
similar types of organizations, to make M&S investment decisions
that result in an increased ROl when compared to the current state.
An important next step in the development and use of this meth-
odology is its application. Whether as an assessment technique for
a historical examination or an approach for future M&S investment
analysis, the techniques described herein would provide rigorous
and useful insights.
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Systems acquisition inherently contains elements of uncer-
tainty that must be effectively managed to meet project
cost, schedule, and performance objectives. While the U.S.
Department of Defense has a record of employing systems
engineering technical management processes (including
risk management) to address these uncertainties for major
weapon systems acquisition, the application of risk manage-
ment to Military Construction (MILCON) projects is a recent
development. This research studies the use of a formal risk
management program on a MILCON project and assesses
whether such use influences the project’s total cost growth
relative to that of U.S. Army Corps of Engineers’ historical
data. A case study methodology is employed assessing the
National Geospatial-Intelligence Agency (NGA)’s multibillion
dollar NGA Campus East program.

Keywords: Risk Management, Military Construction
(MILCON), Construction, U.S. Army Corps of
Engineers (USACE), National Geospatial-Intelligence
Agency (NGA)
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Risk on a Military Construction (MILCON) project has gener-
ally been addressed through the use of contingencies/reserves,
specified bonding and insurance requirements, and inclusion of
appropriate contract clauses at the onset of a project (Khadka &
Bolyard, 2010). The design, construction, and commissioning of a
facility is, however, a dynamic process engaging numerous par-
ties. Adhering solely to relatively static measures could adversely
constrain the project team’s ability to achieve overarching cost,
schedule, and performance objectives.

While DoD has provided its acquisition professionals ample
guidance on the need for implementing risk management through-
out a project’s life cycle, it does so in the context of major weapon
and automated information systems (Bolles, 2003). As was noted by
a former Director of Military Program, U.S. Army Corps of Engineer
Joe Tyler, this guidance has only recently been adapted in the realm
of facility acquisition accomplished through MILCON projects (J. J.
Tyler, personal communication, July 13, 2009).

Additionally, a structured approach to risk management from
a cost, schedule, and performance perspective has recently been
incorporated into the Defense Acquisition University (DAU)’s Level
[l certification course for the Facilities Engineering career field
(DAU, 2010).

A 2008 survey of construction industry professionals revealed
that respondents are managing project risks roughly 61 percent
of the time, and it may be interpreted to mean that the corner
may have been turned regarding use of formal risk management
processes (FMI Corporation, 2008). But with billions of dollars com-
mitted annually to MILCON projects, one must ask not only if DoD’s
current level of formal risk management processes is adequate, but
also if it is relevant.

The authors of this research used a case study format in assess-
ing the application of risk management processes on the National
Geospatial-Intelligence Agency (NGA) Campus East program. In
doing so, they sought to define the process that was employed and
to assess whether it was effective in controlling the cost growth of
the facility component of the NGA program.

Background

NGA is a combat support agency in the Department of Defense
(DoD) and a member of the Intelligence Community. NGA’s mis-
sion is to provide geospatial intelligence in support of U.S. national
defense, homeland security, and safety of navigation. Presently
headquartered in Bethesda, Maryland, with principal facilities based
in the St. Louis, Missouri, and Washington, DC, metro areas, NGA



is in the process of consolidating its National Capital Region facili-
ties to comply with a Base Realignment and Closure (BRAC) 2005
decision.

BRAC 2005 Recommendation 168, which was enacted into law
in November 2005, directed the following activity:

Close National Geospatial-Intelligence Agency (NGA) Dale-
carlia and Sumner sites, Bethesda, MD; Reston 1, 2, and 3
leased installations in Reston, VA; Newington buildings 8510,
8520, and 8530, Newington, VA; and Building 213, a leased
installation at the South East Federal Center, Washington,
DC. Relocate all functions to a new facility at Fort Belvoir,
VA. Realign the National Reconnaissance Office facility,
Westfields, VA, by relocating all NGA functions to a new
facility at Fort Belvoir, VA. Consolidate all NGA National
Geospatial-Intelligence College functions on Fort Belvoir
into the new facility at Fort Belvoir, VA. (DoD, 2005)

NGA responded by establishing an NGA Campus East (NCE)
Program Management Office (PMO) early in 2006 and immediately
developed a plan to meet this BRAC mandate (NGA, 2010). While
these initial efforts were underway, Fort Belvoir updated its facility
Master Plan and completed an Environmental Impact Statement to
address how NGA- and other BRAC-impacted organizations would
be accommodated at Fort Belvoir (U.S. Army Corps of Engineers
[USACE], 2007). Both called for locating NGA at Fort Belvoir’s
Engineer Proving Ground (a site adjacent to I1-95 in Springfield, that
has since been renamed the Fort Belvoir North Area [FBNA]), and
with the signing of the Record of Decision on Aug. 7, 2007, FBNA
was officially designated as the future home for NGA.

Program Scope

The NCE effort included facility, information technology (IT),
security, and deployment as primary executing elements. Focusing
on the facility component, its scope called for the design, construc-
tion, and commissioning of a 2.4 million gross square foot (gsf)
campus able to accommodate 8,500 personnel. As the initial design
took shape, these requirements were satisfied with a Main Office
Building (MOB), Central Utility Plant (CUP), Technology Center
(TC), Garage (structured parking), Visitor Control Center (VCC), and
Remote Inspection Facility (RIF) (NGA, 2009a). The MOB (indicated
as structure “1” in Figure 1) consists of two 8-story office buildings,
each roughly 900 feet long with 1 million gsf of capacity, and con-
nected by an enclosed atrium structure. The CUP (structure “4”)




FIGURE 1. NGA CONSOLIDATION
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is approximately 89,000 gsf and houses the utility services that
are distributed to the campus facilities. The TC (structure “2”) is a
4-story structure roughly 140,000 gsf in size. The Garage (structure
“3”) is a 6-level pre-cast concrete structure providing 5,100 parking
spaces (in compliance with the National Capital Planning Commis-
sion guidelines). The VCC (structure “5”) is an 8,300 gsf facility
located on the campus perimeter and allowing access control over
visitors. The RIF (not depicted in Figure 1) is a separate 10,000 gsf
structure located adjacent to a main access point to FBNA,; it allows
for security screenings of all inbound deliveries to the NCE.

Facility Acquisition Strategy
The NCE effort is an enormous undertaking, and due to the

language of the BRAC directive, not only did the facility need to
be designed, constructed, and commissioned by the mandated



FIGURE 2. FACILITY ACQUISITION STRATEGIES
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deadline, but the requisite enterprise IT architecture and security
management systems had to be designed, installed, tested, and
placed into operation; and NGA had to deploy 8,500 personnel and
the missions they performed at the NGA legacy sites to the NCE by
the September 15, 2011, suspense. Assessing early schedules of the
program’s activities revealed that the facility effort was on the criti-
cal path and key to the program’s success. As the program’s other
efforts were dependent on the facility being in-place, an acquisi-
tion strategy had to be determined that would deliver the facility
component as rapidly as possible.

When acquiring facilities through new construction, the acqui-
sition strategy (Figure 2) typically follows one of two forms: a
Design-Bid-Build (D-B-B), or a Design-Build (D-B). In the case of a
D-B-B, a facility designer is contracted, a design is completed, and
then a construction contract is awarded to build the facility. A D-B-B
strategy employs sequential activities and usually represents the
longest amount of time to deliver a usable facility. A D-B strategy
calls for a single contract that awards both a design and construc-
tion scope. The project time (duration) savings occur not only from
a single contract source selection (vice two in a D-B-B), but also
potentially from the selected contractor’s ability to integrate its
design and construction efforts (this second variant is sometimes
referred to as a D-B “Fast Track”).




At the onset, the NCE PMO settled upon a D-B facility acquisi-
tion strategy. As the architect progressed toward a 35 percent level
of design that would be used to secure a D-B contractor to com-
plete the project, the NCE PMO recognized that if it were to maintain
this course, the facility might be completed in time, but even with
incremental acceptances of completed work, minimal time was
allotted to complete the remaining scope of the program prior to
the BRAC suspense. The NCE PMO and the Baltimore District of
USACE agreed upon an alternate strategy—that of Early Contractor
Involvement (ECI). Similar to the Construction Manager at Risk (CM
@ Risk) strategy gaining usage in the private and commercial sec-
tors, ECI calls for the awarding of separate design and construction
contracts, with the construction contract award occurring very early
in the design development (at a 10 to 15 percent development of
the design). This strategy maximizes the construction contractor’s
ability to influence the design itself and the packaging of design
elements to facilitate a rapid initiation of construction efforts (Peck,
Stuban, Bagshaw, & Calloway, 2010).

As for the construction contract type, given the relative immatu-
rity of the design and a need to control cost, a “Fixed Price Incentive
with Successive Targets” format was chosen in accordance with
Federal Acquisition Regulation 52.216-17. Doing so allowed for
establishment of target and ceiling prices for the various elements
of work and incentivizing cost containment (Peck et al., 2010).

Program Governance

The NCE PMO managed the totality of the program effort, but
executing prime contractors were controlled by an assortment of
contract management teams, many of which were external to NGA.
The facility efforts were managed by the USACE Baltimore District;
the security management system and construction surveillance
technician contracts were managed by the U.S. Navy Space and
Naval Warfare Systems Command; and the site security, IT, and
deployment contracts were managed by NGA.

In addition to these efforts internal to the program, the program
was also dependent on the substantial efforts of a number of ele-
ments external to NGA and the NCE PMO: the Virginia Department
of Transportation for a number of roadway improvements adja-
cent to the FBNA; the Fort Belvoir Garrison staff for infrastructure
improvements to the FBNA; commercial utility providers for gas and
electric service improvements to the FBNA; and several telecom-
munications providers for wide area network connectivity.

To enhance communication and coordination between these
various parties, the NCE PMO established a 3-tiered management



structure termed the “One Team” (NGA, 2009b). At the founda-
tional level, the Project Leadership Teams (PLTs) are focused on
efforts underway at their discrete project level (the MOB, CUP, TC,
etc.). The PLT membership consists of representatives from all ele-
ments engaged in delivering a completed, occupied, and operational
project, and includes facilities (design and construction), IT, security,
deployment, Ft. Belvoir Garrison, and operations and maintenance
staff. Mid-level governance is provided by an Executive Leadership
Team (ELT), co-chaired by the PMO’s Deputy Program Director—Site
and Baltimore District’s program manager for the NCE effort. ELT
membership is comprised of the PMO’s deputy and assistant pro-
gram managers, and the program/project managers (both
government and contractor) of each executing element. Top-level
governance is provided by a Program Board (PB), co-chaired by
the NCE PMO’s program director and the Baltimore District com-
mander. Like the ELT, membership consists of executives (both
government and contractor) of each executing element (Figure 3).

FIGURE 3. NCE GOVERNANCE STRUCTURE
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PLTs meet on a weekly basis (or more frequently depending on
emergent issues), the ELT meets biweekly, and the PB meets once a
month. Each PLT has its own decision space and authority. So long
as the PLT’s decisions do not adversely impact another program
element, perturb a program-level milestone, or exceed their budget
authority, they can directly manage their project’s effort. Activities
that may adversely impact other program elements, or are outside
the PLT’s decision space, are elevated to the ELT (or PB if necessary)
for resolution (NGA, 2009b).

Risk Management

The PMO has from the onset of the program employed standard
program management and systems engineering technical manage-
ment processes to execute the program within established cost,
schedule, and performance constraints. Many of the techniques




FIGURE 4. NCE RISK QUAD TEMPLATE
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employed (requirements management, schedule management,
change management, etc.) were commonly understood by all mem-
bers of the One Team and were summarily described in the NCE
Program Management Plan (PMP). When the NCE program was initi-
ated in 2006, risk management as a means to contain cost, maintain
schedule, or ensure performance had only recently, however, been
adapted on MILCON projects. Drawing upon NGA’s enterprise risk
management process and the DoD’s Risk Management Guide for
DoD Acquisition, the PMO crafted a Risk and Opportunity Manage-
ment Plan (ROMP) and tool set, approved by the NCE program
director (PD), which was incorporated into the NCE PMP and used
across the One Team to facilitate the management of risk.

A Risk and Opportunity-focused Integrated Process Team (IPT)
was established. Like the PLTs, its membership included representa-
tion from all of the program’s executing elements and is facilitated
by the PMO’s government and contractor Program Integration
staff. Employing standard Microsoft Office applications, the IPT
formalized a “Risk Quad Chart” template (Figure 4) to capture the
essential elements of information necessary to assess a potential
risk, opportunity, or issue.




Starting with the upper left quadrant and moving counter-
clockwise, an “If-Then” formatted statement is utilized to identify
the root cause of a potential future situation, which, if mitigated,
would preclude a potential adverse consequence. The “Decision/
Trigger Points” line notes when decisions may need to be made
between alternative courses of action or in furtherance of the
intended mitigation plan. The “Closure Criteria” define what con-
stitutes successful mitigation of the potential risk. The “Mitigation
Plan” section chronologically outlines the discrete steps to be
taken in mitigating the potential risk. The “Context” line provides
for further background information as to the development of the
potential risk. The “Status” line allows for entry of relevant recent
information. The “Risk Score with Analysis” allows for entering the
assessed “probability” or likelihood of the risk occurring as well
as the consequence or adverse impact assessments from a cost,
schedule, and performance perspective.

The Risk Scoring is based on a standard 5x5 matrix and prob-
ability definitions/percentages (DoD, 2006). The consequence
definitions are specific to the NCE program.

Similar quad charts and scoring rubrics were developed for
assessing “opportunities” (potential future conditions that, if
exploited, could result in positive consequences for the program)
and “issues” (existing conditions that were having an adverse impact
on the program).

With development of the ROMP and tool sets, and conduct of
refresher training, the PLTs were allowed to manage risks, issues,
and opportunities at their level. If the PLTs determine that addi-
tional resources may be required to successfully mitigate a risk or
if mitigation is outside their defined decision space, the risk has to
be coordinated via the Risk IPT and elevated within the program.

The Risk IPT meets on a biweekly basis and serves as the forum
in which anyone associated with the program could suggest an
NCE program-related risk, issue, or opportunity. The IPT consid-
ers suggested matters and aids in drafting an associated quad
chart. Once drafted and coordinated across the IPT’s membership,
the IPT determines what recommendation should be made to the
program’s Risk and Opportunity Management Board (ROMB). The
ROMB meets monthly and is chaired by the NCE PMO PD. The PD
is briefed on the proposed risk and the IPT’s recommendation, and
then renders a decision as to whether the risk should be placed in
a “watch” status (to allow for validation of the potential conditions
that are suspected), “opened” and actively mitigated, elevated
to NGA’s enterprise-level risk management board, or returned to
the IPT for further coordination. Risks that are opened, elevated,
or placed on a watch status are then tracked in a Risk Register (a







FIGURE 5. COST GROWTH

NCE Baseline Cost Final Cost
Facility ContractValue Growth Contract Growth
Project (Base + Options) Amount Amount (%)
cup $99,961,243 $7,503144  $107,464,387 7.51

TC $77,996,108 ($5,645,069) $72,351,039  (7.24)
Garage  $76,729,943 ($4,443,661) $72,286,282 (5.79)
vCC $5,880,734 $79,397 $5,960,131 1.35

spreadsheet chronologically detailing every mitigation step of every
risk) and statused monthly at the ELT and PB sessions.

To date the NCE PMO has handled nearly 150 separate risks,
issues, and opportunities above the PLT level.

Cost Growth Record

Have the NCE program’s active risk management activities
made any difference in the cost growth realized on the MILCON
component of the program? To assess this possibility, a t-test for
independent samples was performed (Salkind, 2009). In this test,
a comparison was made between the cost growth realized on
several of the NCE program’s facility projects that were at or near
a substantial completion point and the cost growth realized on a
sample of USACE MILCON projects completed prior to FYO6 (a
timeframe when active risk management as employed on the NCE
program was not practiced) (J. J. Tyler, personal communication,
July 13, 2009).

MILCON projects completed by USACE in FYO4 and FYO5 were
assessed (earliest complete fiscal year data available from USACE)
(USACE, 2010). From this sample set, projects completed outside
the continental United States (CONUS) were excluded due to exter-
nal impacts that could influence the true cost growth (material
shipping costs, material and labor availability, currency exchange
rate fluctuations, construction in military theaters of operation,
etc.). This yielded 15 projects completed in FYO4 and 38 projects
completed in FYO5 (a total sample size of 53), ranging in value from
roughly $1.4 million to nearly $45 million. Comparing each project’s
baseline contract and options amount to its final contract amount
(determined after all construction was complete and the contract
was financially closed-out) revealed the cost growth realized on the
projects. Assessing the cost growth on all 53 projects revealed a
sample mean cost growth equaling 7.493 percent, with a standard
deviation of 9.728.




Four NCE facility projects were included in the comparison
sample: the CUP, TC, Garage, and VCC. The financial details for
these projects are shown in Figure 5.

Assessing the cost growth of the four projects listed in Figure
5 revealed a sample mean cost growth equaling -1.04 percent with
a standard deviation of 6.824.

Translating this into cost totals, had the NCE program experi-
enced the average cost growth of the historical sample, it would
have incurred $22,234,270 in additional costs.

The NCE program unqguestionably managed to better control
costs relative to that of the historical sample. To assess whether it
was statistically significant—that the NCE sample was indeed dif-
ferent from the historical sample and not simply an outlier—a t-test
for independent samples was performed. The NCE sample’s t, was
calculated as 1.715 (Walpole & Myers, 1978). This £, value was plot-
ted on a t-distribution of the historical sample. The distribution’s
805,55 value equals 1.673; this is the point at which 95 percent of
the distribution with the appropriate 55 degrees of freedom lies
to the left. Focusing on this point revealed that ¢, in this case lies
to the right (it is in the critical zone). This signifies that the mean
cost growth realized on the NCE projects is statistically significant
relative to that of the USACE sample of FYO4 and FYO5 (Salkind,
2009). As the NCE cost growth is lower than that of the USACE
sample, it is preferred, and whatever characteristic(s) made the
NCE sample distinct from the USACE sample would be preferred
as well. It is suggested that an active risk management process is
at least one of the characteristics that sets the NCE projects apart
from the way historical MILCON projects have been managed, and
is a process that should be employed on all MILCON projects (if not
already underway) where controlling cost growth is an objective.

Conclusions

Risk, issues, and opportunities are ever-present and require
proactive management approaches throughout an acquisition to
ensure that a program’s cost, schedule, and performance objectives
are met. In that DoD acquisition takes many forms, including facility
acquisition via MILCON projects, leveraging all the management
tools and technigues that may be available appears to be the most
prudent course of action. An active risk management program, par-
ticularly applied throughout the project’s delivery phase (the design,
construction, and commissioning of the facility), is one such tool.
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MITIGATING SPIRALS
OF CONFLICT IN DoD
SOURCE SELECTIONS

qisteven M. Maser and Fred Thompson

Government contracting is rife with opportunities for miscom-
munication and misperception. This can undermine trust and
fuel spirals of conflict. For this article, the authors interviewed
participants and analyzed Government Accountability Office
(GAO) bid protest decisions involving Department of Defense
source selections. They found agency, vendor, and GAO prac-
tices that trigger and fuel these spirals. Contracting agencies
and GAO can take steps to improve communication, reduce
inconsistencies, and reduce perceptions of bias, thereby miti-
gating costly bid protests.

Keywords: Source Selection, Bid Protests, Alternative
Dispute Resolution, Dispute Systems Design
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In 1984, Congress gave its investigatory arm, the General
Accounting Office, or GAO (renamed the Government Account-
ability Office in July 2004), authority to decide protests of source
selection decisions under the Competition in Contracting Act.
Judicial forums for resolving protests, such as the Court of Federal
Claims (COFC) or Circuit Courts, are adversarial by design. GAO
is not. It is an alternative dispute resolution (ADR) mechanism,
designed to be fast, inexpensive, and flexible.

How well does this process work? The response to this ques-
tion evokes not one, but two answers. If the question means:
Does it handle protests efficiently? the answer is clearly “yes.” If
it means: Does it fix the root causes of the conflicts that lead to
protests? the answer is less clear. To answer the question, we apply
concepts from the theory of dispute-systems design (Costantino
& Merchant 1996; Slaikeu & Hasson, 1998; Stitt, 1998; Lynch, 2007;
Conbere, 200T1; Lipsky, Seeber, & Fincher, 2003; Shariff, 2003;
Bordone, 2008).

During Fall 2009 and Winter 2010, we used a protocol designed
to diagnose conflict (Ury, Brett, & Goldberg, 1988) to interview over
25 members of the acquisition community:

 Four attorneys at GAO

e Executives and in-house counsel at four prime
contractors

* Four outside bid protest counsel

e« Contract managers at two small subcontractors

e Current and former officials in the Office of the Secre-
tary of Defense

« Officials and in-house attorneys at three military com-
mands—Air Force Materiel Command, Naval Air Systems
Command, and Defense Logistics Agency

¢ Senate Committee staff

* Executives—typically, former DoD contracting officers
with industry trade or professional associations such
as the Aerospace Industries Association, the National
Contract Management Association, the Professional
Services Council, and TechAmerica.

These are not a representative sample, but rather a network that
expanded as respondents recommended others who could share
their perspectives. Their insights are suggestive, not definitive.

We also analyzed GAO bid protest decisions related to DoD
source selections between 2001 and 2009. Our interlocutors gener-
ally agree that source selection procedures, although often onerous
for everyone involved, are basically fair and bid-protest processes



effective. They also expressed concern about insufficient informa-
tion, inconsistency, and bias.

Insufficient Information

In the absence of information, innocuous matters can grow into
spirals of conflict. Miscommunication and misperception trigger
distrust and sometimes hostility even though the procedures for
resolving disagreements seem clear (Carpenter & Kennedy, 2001).
For example, an offeror, having made a significant investment in
the process, seeks information or acknowledgement of a problem.
The contracting agency, also having made a significant investment,
resists. Negotiating does not resolve the problem. The offeror per-
ceives the agency to be stonewalling. The agency perceives the
offeror to be seeking a competitive advantage.

After protesting informally, an offeror might protest formally
within the contracting agency or skip the formal, agency-level
review and go directly to GAO. Other parties begin to take sides.
Elected officials, for example, step in, perhaps directing affected
constituents to pursue the protest at the GAO. The contract winner
may step in to support the agency.

GAO procedures are fairly well defined and managed, often
resolving the dispute. However, a company dissatisfied with GAO'’s
decision can go to COFC or pursue the matter in Congress or
with other decision makers at DoD or elsewhere in the Executive
Branch—a relatively unmanaged process. As the conflict escalates,
communication becomes fraught; misunderstandings multiply. Zeal-
ots replace moderates and invest resources to win rather than to
resolve disagreements. Perceptions distort, parties lose objectivity,
gray areas become black or white, or seemingly innocuous behav-
iors become meaningful as distrust and suspicion grow.

To generate more complete and accurate information, govern-
ment establishes regulations, typically in the Federal Acquisition
Regulation (FAR) and Defense Federal Acquisition Regulation
Supplement (DFARS). In the Federal Acquisition Streamlining Act of
1994, Congress made agency debriefings mandatory upon request.
Rejected offerors may request information from the agency about
the basis for its selection decision and contract award. A potential
benefit of conducting a debriefing is to prevent a bid protest by
explaining the reason for agency decisions so the rejected offeror
will see that the agency acted within the bounds of its discretion
and consistent with its evaluation plan.

If an agency gears its standard of disclosure to surviving the
protest at GAO, which can result in the agency sharing less infor-
mation, the offeror, anticipating this, might start bringing attorneys




to debriefings to elicit more information. The engineers, attorneys,
or head of a business unit want to explain to the team that spent
time working on a proposal why the company lost. Executives to
whom they report want to know, as well. The agency might perceive
the presence of attorneys as a threat (Szeliga, 2008). In a classic
illustration of a conflict spiral, the dissatisfied offeror files a protest
and contracting agency executives have to explain to their team,
who also invested time working on the source selection, why the
company filed a protest, and, potentially, why GAO sustained it.

Where an agency discloses in a debriefing as much to rejected
offerors as it would to the Source Selection Authority, some offerors
will be grateful and satisfied. However, some rejected offerors will
comb the information to find bases for challenges. A business con-
sultant and contactor said, “Even if you give a contracting officer a
script for the debriefing, written by an attorney, a rejected offeror
can find a problem in a gesture or a phrase.” A prime contractor
executive said, “If the agencies are becoming paranoid because
attorneys are involved earlier so agency people become more
cautious in what they say, remember the old saying: Just because
you’re paranoid doesn’t mean someone isn’t out to get you.”

Agencies fear rejected offerors will exploit their every word, so
utter fewer of them. Businesses fear agencies will utter fewer words,
so try to pry more out of them. In a spiral of conflict, perception
matters more than substance. Reciprocating reactions create an
adversarial tone.

Inconsistencies

Ironically, postaward debriefings can contribute to a climate of
distrust because the FAR gives a contracting officer discretion in
the content of debriefings. At one agency, a vendor might receive a
10-minute review, scripted by an agency attorney, with a contract-
ing official showing one Powerpoint slide containing the minimal
amount of information required by the FAR and minimal opportunity
for the rejected offeror to ask questions. At a second, the vendor
might receive an analysis of what the contractor did or did not do
that was problematic. At a third, the vendor might receive a 2-day
review by multiple members of the source selection team, including
engineers and attorneys, presenting essentially the same informa-
tion conveyed to the Source Selection Authority; the agency will
ask the winner for permission to explain to rejected offerors why
the agency selected the winner, albeit with competitive informa-
tion redacted. The rejected offeror has ample opportunity to ask
questions. Even within the same agency, people disagree on which
debriefing approach to implement.



Not knowing what they will encounter, businesses prepare for
the worst. Conversely, while some business executives maintain
resolutely that they attend debriefings to find reasons not to protest,
agencies cannot necessarily discriminate them from executives who
attend to prepare to protest. Reflecting the cost of inconsistency, a
protest attorney believes agencies build 3 months into their sched-
ules for large contracts to account for bid protests, and companies
build the expected cost of a protest into their overhead.

After companies file protests, disclosure practices also can be
inconsistent across agencies. Anticipating a protest, one agency
might have documented every step it took from the outset and
prepared to reveal all. Another might not create a file, as in a legal
discovery process, until the protest has been filed. If the bid protest
targets a particular part of the selection process, an agency might
focus its disclosure on only the protested part. If a rejected offeror
is unable to distinguish an agency that will disclose more postpro-
test from one that will disclose less, it has an incentive to challenge
multiple, interrelated parts and, prior to that, to mine debriefings
for information that could provide the basis for protests, increasing
the costs to the agency and irritating its decision makers.

A perception of inconsistency afflicts decision making at GAO,
as well. GAO attorneys discriminate frivolous from legitimate
protests—those that point out an error in a contracting agency’s
processes. They also differentiate among legitimate claims those
that are material—meaning the outcome of the source selection
might have been different but for the agency’s error—from those
that are immaterial. In that sense, GAOQ, in effect, applies a standard
of reasonableness in its bid protest decisions and works to maintain
that standard with consistency.

Members of the acquisition community on both the government
and the business side believe GAO’s standards of reasonableness
and materiality have eroded, encouraging more protestors to file
protests and more protests to involve frivolous and immaterial
claims. GAO disagrees that its standard of reasonableness has
declined. An independent legal analysis might confirm that it has
not. What nourishes spirals of conflict, however, is the perception
that it has.

Similarly, some agencies and legal practitioners expect GAO
to follow precedent but perceive that it does not. Others believe
GAO exercises discretion in the areas where it chooses to rule and
on the direction of its rulings, by ignoring facts in one case that
are the same as in another case and should be determinative in
both. When a new area of dispute arises, such as organizational
conflicts of interest in the early 2000s, GAO will choose to find
merit in claims in the new area and begin sustaining them until the




acquisition community adapts to the likelihood of those claims pre-
vailing. A protest attorney might argue less on precedent relevant
to the main issue in a protest than on attracting GAO’s attention
to a minor issue that could set a new one. For good or ill, GAO’s
pursuit of its multiple missions—third-party intervener, educator,
and promoter of competition—can contribute to a perception of
its inconsistency.

Perceptions of Bias

The acquisition community’s perception of bias takes several
forms. For example, few of our business interviewees found agency-
level reviews to be efficacious (Troff, 2005) because they believe
agencies become defensive. A bid-protest attorney asks why an
agency would correct its own mistake? “It’s more likely to circle the
wagons. An agency review is a single filing, no discovery, and you
wait for an agency to decide.” He recommends against it.

An informal agency review involving one-on-one conversations
can make an agency nervous that a company will try to influence
the definition of requirements or the evaluation scheme to favor
the proposal it intends to submit. One trade association official
described this as “a Kabuki dance.” After agencies publish solicita-
tions, businesses believe the agencies have vested interests in them
and tend to be dismissive of inquiries from companies. Frustrated
offerors do not see agencies as neutral venues.

Vendors hear agencies say that protests are part of the source
selection process and they do not and legally may not treat a
protestor with prejudice during a subsequent selection. But, as a
consultant to many offerors put it: “The contracting community
lives in fear of retribution for protesting.” A vendor protests, then
loses a subsequent contract and attributes the failure not to its
unresponsive bid, but to the agency seeking retribution. Or, vendors
experience retribution for poor performance in the business world
and project it into the government world. Offerors believe that
protests impact careers in the agency, leaving its decision makers
with prejudice.

The business executives’ fears are not necessarily misplaced. A
former contracting official described the ease with which an agency
can exact revenge. Suppose a contracting official wishes to punish a
vendor who protested and subsequently plans to bid on a contract
to be performed outside its geographical area in competition with
vendors close to the location of performance. The contracting offi-
cial specifies in the solicitation that expenses will not be reimbursed
for travel in excess of 50 miles, effectively denying the target offeror
an opportunity to bid.



Some members of the acquisition community perceive that
Democratic administrations favor particular firms, Republicans
others, that defense agencies have their pets, and that the GAO
decisions reflect congressional preferences. A few cited specific
examples that confirmed their suspicions, but most were based on
little more than hearsay. What is remarkable about these responses
is the distrust the participants expressed about the source selection
process, despite the fact that, when queried about their own expe-
riences, they often described the officials they had direct contact
with as open, helpful, and informative.

Several factors bear on this. First, a rejected offeror, not hav-
ing achieved its objectives, will blame the process. This is human
nature, a “self-serving attribution” (Malhotra & Bazerman, 2007,
p. 135). As a trade association official put it: “When you’ve lost,
you distrust the system and believe the decision was wired for
someone else.”

Second, the inherent subjectivity of the decisions made by
agencies induces distrust of the process by business participants.
Evaluating “best value,” for example, requires balancing price,
performance, and other characteristics, which is problematic. A
contracting agency official said: “Even big companies believe gov-
ernment looks only at lowest price, not at best value.” Business
executives concur (Schofield, 2009, p. 53).

Third, smaller companies, who comprise the majority of offerors
and a disproportionate source of protests, are less sophisticated.
They might not devote resources to obtaining contracting expertise
or in-house or outside counsel. The company errs but believes the
government did. A small company might protest because it believes
an injustice has been done. Indeed, it might perceive a bias based
solely on its size, a view expressed by a business executive at a
smaller firm who said, “No one gets fired for hiring Raytheon, but
someone can get fired for hiring [my companyl.” In contrast, a large
company with multiple product lines makes a business decision to
protest based on assessing the potential outcome versus the cost
of pursuing the protest.

Given the high cost of understanding these processes, a visible,
sustained protest on a high-value contract, like the KC-Tanker, sends
a signal throughout the contracting community, triggering new spi-
rals. According to a bid protest attorney: “Lots of contractors now
think that if they work hard, turn in a good bid, and protest vigor-
ously, they might win, as Boeing did. [My firm] has handled twice
as many protests during the past two years as in the previous two.”
Decision makers assign outsized significance to low-probability
events with significant impact, like a sustained protest on a high-
value contract.




Fourth, companies create advantages for themselves, some-
times in ways that undermine confidence in the contracting process.
For example, a company buys expertise about the contracting pro-
cess by recruiting contracting officers from government agencies.
Competitors believe that these contracting officers will trade not
only on their expertise, but also on their relationships with decision
makers in the contracting command.

Fifth, contracting commands need expertise from their suppliers
to define requirements. Not all suppliers have the access, experi-
ence, and resources to respond. The result can be requirements that
preclude some suppliers from qualifying. Regulations designed to
create fairness can have the opposite effect because of their com-
plexity. According to a business executive: People who know how
to play the game will prevail.

Sixth, although GAO maintains that it operates on professional
principles, immune from political influence by members of Congress,
people in the business world do not believe it. A legal practitioner
at a prime contractor said, “No matter what the issue, you can find
GAO opinions on either side. GAO tries to keep the politics out of
it. | don’t know how they do it when their bosses in Congress are
calling them in to testify at hearings.”

Businesses seek congressional assistance in securing a contract
or in protesting failure to win. GAO believes members of Congress
like being able to direct their constituents to GAO for a neutral hear-
ing, rather than having to do battle over the matter with another
member (McCubbins & Schwartz, 1984). Nonetheless, as elected
officials are wont to do, they will take credit for GAO decisions that
favor their constituents, damaging perceptions of GAO’s neutrality.

Recommendations

In general, agency officials agree with industry executives and
attorneys: What an agency does to conduct a good source selection
is also what will avoid a protest. However, given the root causes we
found to be associated with spirals of conflict in source selections,
we recommend changes that increase the flow of information,
improve consistency, and reduce perceptions of bias. The recom-
mendations implement principles of dispute-systems design (Ury
et al., 1988).

Principle No. 1: Put the Focus on Interests

To short circuit a spiral of conflict, focus the parties on solving
a mutual problem, face-to-face, in a relatively informal process that
they help to shape (Carpenter & Kennedy, 2001, pp. 26-29). The
parties at the lowest level will have the best information, be able to



respond most quickly, and be more likely to satisfy their underlying
interests—the reasons why each party is participating in the source
selection process—so they are less likely to perceive bias. That
would be agency-level review.

At the Defense Logistics Agency (DLA), contracting officers
respond when there are source selection problems. Sometimes, they
educate offerors. Other times, if an offeror is correct, the contract-
ing officer rectifies the situation. If an offeror formally protests to
DLA, it can choose to go to either the contracting officer or to the

chief of the contracting officer, but not both. DLA’s internal alterna-
tive dispute resolution (ADR) process employs trained mediators.
No appeal within DLA is possible; the next step is GAO. Since 2004,
DLA has had a lower rate of protests at GAO than the Army, Navy,
Air Force, or DoD (Maser, Subbotin, & Thompson, 2010).
Procurement agencies have not been aggressive in implement-
ing an executive order requiring agencies to create ADR systems
(Nabatchi, 2007). First, it was a relatively new concept, so agencies
were not convinced that it served their organizational interests. Sec-
ond, few internal pressures existed to use it, and external actors were




not clamoring for it. Third, agencies had little empirical evidence of
its merits. However, the concept is no longer new. The likelihood
of increasing numbers of protests that forestall execution makes
agency-level reviews more efficacious. The success of DLA’s and
GAOQO'’s processes testifies to the merits of ADR on principle. From
an incentive perspective, requiring agency-level reviews would give
agencies added incentives to document their decisions, and thereby
improve disclosure, especially if their responses become part