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Business Acumen: What It Means to Logisticians
Sea  Basing: Logistical Implications for the US Army

This edition of the Journal presents two
featured articles: “Business Acumen:
What It Means to Logisticians” and “Sea

Basing: Logistical Implications for the US
Army.”

In “Business Acumen: What It Means to
Logisticians,” the authors present the case that
gaining business acumen is a ski l l  a l l
logisticians will require if they are to be effective
in future assignments. However, in spite of the
recognition of the need for greater business
acumen skills among Service logisticians, only
minimal opportunities for this kind of education
exist. The article concludes with a series of
recommendations to address this shortcoming.

The second featured article examines sea
basing from an Army perspective. Sea basing
is the rapid deployment, assembly, command,
projection, reconstitution, and reemployment of

Joint combat power from the sea, while providing
continuous support, sustainment, and force
protection to select expeditionary Joint forces
without reliance on land bases within the Joint
operations area. The author contends that the
Army should be an active participant in the
research and development of the Joint sea
basing concept and its enabling systems.
However, using Title 10 Service responsibilities
as a guide, capitalizing on the core missions of
both the Army and the Marine Corps, and
understanding that there are fiscal constraints
with future concepts, it is the author’s belief  the
Army must take a pragmatic approach to sea
basing. The Army priority for sea basing should
be on enabling systems and capabilities to
support limited deployment of Army forces,
primarily Army special forces and Air Assault,
and on Joint sustainment.

Business acumen involves the ability for logisticians

to understand how strategies, decisions, and

actions interact to impact the overall organization.

Business acumen allows one to think about these

interact ions us ing the pr inc ip les and tools

developed for use in modern corporate practices.
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Introduction

Faced with ever-changing missions, priorities, and
resources, logisticians operating in today’s complex
environment must deliver sustained logistics readiness to

the combatant commander (CCDR)
through the coordinated use of
Department of Defense (DoD),
i n t e r agency ,  and  commerc i a l
r e s o u r c e s  a n d  c a p a b i l i t i e s .
Log i s t i c i ans ,  r e spons ib l e  f o r
providing this support,  need to
understand how to coordinate efforts
to efficiently and effectively support

the commander. Joint Publication 4-0, Joint Logistics (JP 4-0),
outlines the eight key attributes any logistician should possess
which include the ability to integrate and exploit commercial
sector logistic practices. JP 4-0 also highlights the importance
of logisticians developing a mature global perspective that will
allow the prioritization of effort and enable them to make
decisions in an uncertain environment.1 These skills will become
even more important in the future, as logisticians must have the
ability to operate in an environment described in the Joint Forces
Command’s Joint Operating Environment as uncertain,
complex, volatile, and prone to conflict.2

The Joint Staff Director for Logistics, Lieutenant General
Kathleen Gainey, hosted a Defense Education Executive
Workshop in the fall of 2008, which was attended by over 20
senior leaders from DoD, academia, and industry. One of the
workshop’s objectives was to identify senior logistics leader
competencies, with a focus on leaders in the grade of 0-5 and 0-6
and civilian equivalents. Although the group initially outlined
nearly 30 potential competencies, the discussion highlighted the
need for these senior logisticians to have the ability to think
financially.3 Thinking financially is not just the ability to balance
or understand a budget, or to grasp the budgeting process. The
concept of logisticians thinking financially goes beyond
budgeting, and is better described as business acumen. Business
acumen involves the ability for logisticians to understand how
strategies, decisions, and actions interact to impact the overall
organization. Business acumen allows one to think about these
interactions using the principles and tools developed for use in
modern corporate practices. Gaining business acumen is a skill
all logisticians will require if they are to be effective in their future
assignments.

What is Business Acumen?

A variety of government and DoD organizations have attempted
to define business acumen by describing a set of competencies
that senior leaders should possess. These competencies invariably
include a set of business-related skills. From these various efforts
at identifying the minimal required business expertise, we
propose a definition of business acumen that will be useful to
defense logisticians.

The United States Office of Personnel Management (OPM)
establishes criteria for selection into the senior executive service
(SES). Based on extensive research of both public and private
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sector executives, OPM identified five interdependent executive
core qualifications (ECQ) and 22 associated competencies that
describe the leadership skills required to be successful in the SES.
The five ECQs are leading change, leading people, results driven,
business acumen, and building coalitions. The business acumen
ECQ, which is summarized as “having the ability to acquire and
administer human, financial, and information resources to
accomplish the organization’s strategic mission,” includes three
competencies—financial management, human capital
management (HCM), and technology management.4 Thus, the
successful SES must think beyond finances and consider the
broader business principles of human capital management and
technology management.

The DoD Logistics Human Capital Strategy (HCS) provides
a vision to establish a foundation for the future logistics
workforce. The HCS outlines three types of competencies, to
include 15 workforce technical competencies, such as forecasting
and demand planning, and deployment planning; six
fundamental competencies, which include skills fundamental to
all logistics personnel regardless of technical expertise; and six
overarching leadership and management competencies required
by logistic leaders and managers.5 The OPM’s five ECQs, which
includes business acumen, serve as the base for the HCS’s
leadership and management competencies. The HCS uses these
executive qualifications as fundamental leadership competencies
for all logistic leaders and managers in both the civilian and
military workforce.

In 2006, the United States Transportation Command
(USTRANSCOM) developed a Joint Deployment and
Distribution Enterprise (JDDE) Competency Model to define the
knowledge and skills needed by Joint logisticians to operate
within the deployment and distribution disciplines. The model
includes 39 competencies. Although many of the competencies
in the model are technical, three provide a broader perspective
and fall within the context of business acumen—risk
management, budget administration and financial relationship
management.6 The budget administration and financial
relationship management competencies highlight the
importance of budgets and resource constraints on logistical
practices and operational capabilities, and they represent an
explicit acknowledgment of the need for financial literacy by
logisticians. Risk management is an increasingly important tool
in corporate America and reflects the need to balance mission
need against hazards.7 Risk management involves an analytical
and often probabilistic assessment of the potential gain
associated with a specific decision in relation to the level of risk
chosen.

If business acumen identifies the set of business skills and
perspectives that a logistician requires to be successful, then
clearly it must include financial literary. It must also include an
understanding of how a business makes a profit. This focus on
the bottom line is appropriate for businesses and other
organizations since it is the ultimate measure of performance and
captures the effect of all operational efficiencies.

But business acumen is a broader construct than simple
financial literary. Indeed, this is explicit in OPM’s inclusion of
two nonfinance competencies in its specification of business
acumen. Business acumen requires an understanding of how
corporate strategies, decisions, and actions, as well as other
internal and external forces interact to determine organization
performance. Consequently, we define business acumen as the

The Department of Defense (DoD) Logistics Human
Capital Strategy, the Joint Deployment and Distribution
Enterprise  Competency model, and experienced DoD
and Joint logistic leaders have highlighted business
acumen as an important leadership competency for
senior logisticians. However, in spite of the recognition
of the need for greater business acumen skills among
Service logisticians, only minimal opportunities for this
kind of education exist. To address this shortcoming
and to better prepare future logisticians to operate in the
complex Joint environment, the authors suggest the
following.

• The Naval Supply Systems Command invests in an
executive education program to further develop their
supply corps officers when they reach captain. The
other Service and defense agencies should implement
similar education programs. While this program
requires a committed investment of time and money,
the payoff is the development of senior logisticians
better prepared to think, operate, and make decisions
at the strategic level.

• The Joint Staff J4 is currently working with the Army
Logistics Management College and the National
Defense University’s Center for Joint and Strategic
Logistics Excellence to develop a graduate level core
logistics curriculum. This curriculum will be used as
a baseline for civilian universities who partner with
this program. It should include coursework in finance,
business strategy, and strategic thinking, in addition
to the core logistic courses.

• The Services must look beyond current manpower
requirements and provide increased opportunities for
logisticians to attend graduate programs in logistics
management. Further, MBA programs should be

Whether leading logistic efforts on the
front lines or from the industrial base,
logisticians with business acumen will
have the aptitude to consider top line and
enterprise perspectives and to incorporate
various business principles such as the
time value of money, opportunity cost,
marginality, risk and return, substitution,
and fixed and variable costs within their
decisionmaking process
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set of business and financial literacies that enables a logistic leader
to understand and manage the various strategies, decisions, and
actions that impact the organization’s mission.

Using Business Acumen for Better Logistics—Several
Basic Principles
A number of principles that can be drawn from economics,
management, finance, and the other disciplines of modern business
study are available to improve the effectiveness and efficiency of
logistics decisionmaking. In this section, we will review some of
the most fundamental principles of business acumen to illustrate
how it can be applied to real-life decisionmaking. When properly
applied, these principles can enhance logistical readiness while
improving the efficiency with which DoD uses its assets. Table 1
provides a quick summary of these principles.

The idea of opportunity cost illustrates that there are trade-offs
in any decision and that choices must be made. Because resources
are always limited, decisionmakers must often choose between
mutually exclusive opportunities, and they will choose what is most
valuable or important to them. Consider as an example that the
DoD must choose between funding a new aircraft carrier and
developing a new fighter aircraft. If the aircraft is selected, the
opportunity cost of the decision is the carrier. In most simple terms,
opportunity cost represents the value of the choice or option not
selected.

Consider another example from history. Brauer and Van Tuyll
in their study of military history and economics comment on the
fact that medieval kings spent significant percentages of their
incomes on building and staffing castles—a tremendous capital
investment at the time.8 The opportunity cost of castle building
was a reduced ability to recruit and pay for a large standing army.
The static defense of a castle was chosen over the offensive mobility
of a field army.

The concept of opportunity cost is an important way of framing
a problem, as it forces us to ask whether the project or contract
selected is the best way to spend money. For example, if I am given
an unbudgeted $1M and elect to spend it on modernizing enlisted
housing, then it is not available to meet other needs, such as
purchasing communication equipment, upgrading the fitness
center, or sending personnel to schools or conferences. The
opportunity cost associated with all decisions is that money spent
in one area is no longer available to be spent elsewhere.

Table 1. Basic Principles to Build Business Acumen

considered as alternative graduate programs for
preparing the next generation of logisticians. In this
same context, graduate-level cooperative programs
that provide a combination of classroom and online
learning provide an excellent alternative to full-time
programs.

• Although online learning does not provide the same
level of education as that obtained in the classroom,
online coursework can provide a solid baseline for
understanding the basics of business acumen and
their application within the logistics environment.
A course focused on applying the basic principles
of business acumen to logistics should be developed
and provided through the Joint Knowledge Online
or another suitable learning portal. Scenario and
case analysis could serve as a significant component
of the course, emphasizing the application of these
principles across a number of different threat and
resource environments.

• Business acumen education and development
should also be expanded beyond the logistics
community and be included in the operational
environment. An introduction or a survey of basic
business acumen principles should be included in
the curriculum of the intermediate and senior
Service schools. Business acumen principles are
not only relevant to the logistician but to the
operational commander who must ration a limited
number of planes, tanks, ships, and personnel
across a theater that is expansive in scope and
possessed of multiple threats.

Article Acronyms

CCDR – Combatant Commander
DAU – Defense Acquisition University
DoD – Department of Defense
ECQ – Executive Core Qualifications
HCM – Human Capital Management
HCS – Human Capital Strategy
JDDE – Joint Deployment and Distribution Enterprise
JP – Joint Publication
MBA – Master of Business Administration
NAVSUP – Naval Supply Systems Command
OPM – Office of Personnel Management
SDDC – Surface Deployment and Distribution Command
SES – Senior Executive Service
USTRANSCOM – United States Transportation
  Command

Principle What It Really Means  
Opportunity Cost If I do this, I can't do that 

Time value of money 
A dollar today is worth more 
than a dollar tomorrow 

Risk and return 

No guts, no glory! If I want 
a higher return, then  I 
better be prepared to take 
more risk 

Marginal benefit and cost 

Think at the margin; the first 
sip of beer always tastes 
better than the second or 
third 

Fixed versus variable cost 

Variable costs increase with 
the level of activity; fixed 
costs don’t. Fixed costs are 
constant. 

Substitution  
Find a way to substitute the 
cheaper for the more costly  
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A related concept to opportunity cost is the time value of
money. The time value of money simply states that dollars
received in different years must be adjusted for the interest that
can be earned before they can be compared. Thus a project cost
that will be incurred next year cannot be directly compared to
savings that will be realized 3 years from now. For example,
assume you have the choice of receiving $1.00 today or $1.03
next year. If we compared the values of the payout and were not
impatient, we would choose $1.03. But money has an opportunity
cost. We can invest our dollars in bank savings accounts or
money market accounts and earn interest. If interest rates are 5
percent, the dollar today could be invested at 5 percent, and a
year from now, be worth $1.05—more than if we took the
nominally higher payout of $1.03 being offered next year. As a
result of the interest rate (the opportunity cost of funds) money
has a different value depending on the year it is paid out or
received—this is the essence of the time value of money.

Consider another case where you are offered $1.00 a year from
now or $0.95 today and interest rates are 5 percent. If you take
the $1.00 a year from now, you will have $1.00. If you take $0.95
today and invest it at 5 percent, you will have the approximately
same amount—$1.00 (rounded up). Hence, we say the present
value of a dollar 1 year from now at 5 percent interest is $0.95.

identifying what extra return or benefit can be expected for
accepting additional risk. If compensation appears minimal,
additional risk should be avoided.

This relationship has various implications for logistics, but
contract negotiations serve as a good example. If a service is
expected to be a greater risk due to cost overruns or delays in
delivery, then additional compensation, perhaps in the form of
product quality improvements, price discounts, or extended post
purchase warranties or service agreements, is required. The
appropriate risk-return trade-off will need to be determined, and
is often based on historical practices, current trade-offs observed
with other vendors or agencies, the risk tolerance of the
organization (which is critical), and the ability of the
organization to diversify its risks across suppliers and
contractors.

A related but different business principle is that of marginal
benefit and cost. This principle forces the decisionmaker to think
incrementally and ask, “What benefits do I get for the last dollar
that I spend?” The idea of marginal cost and benefit can be
illustrated with a simple example. Assume you have been hiking
through the desert for several hours and have exhausted your
water supply. You come upon a small shop selling bottled water
for $5.00 per pint bottle. In spite of the cost, you will most likely

We are indifferent between the two amounts although in nominal
terms $1.00 is greater than $0.95.

The importance of time value in logistics is that project
managers should accelerate the receipt of money into their project
and when the contract permits, defer payments or outflows.
Pushing payments into the future reduces their present value
while receiving payments earlier increases their present value.
Time value of money considerations are the essence of make or
buy, lease versus purchase, long term versus short term contracts,
and every capital investment decision made in corporate
America.

To illustrate the time value of money, consider a case of
barracks modernization that will result in substantial energy
savings. To generate the largest savings, the project manager
should accomplish the energy-saving changes first. This has the
effect of receiving the saving earlier, leading to a higher present
value. When possible, the manager should seek to defer cash
flows from the project since pushing them into the future reduces
their present value cost.

Another key business principle is risk and return. The concept
derives from basic finance theory and contends that as risk
increases, expected return from the venture should increase as
well. From a decisionmaker’s perspective, the issue focuses on

pay the $5.00 and buy a bottle. The marginal benefit to you of
that first bottle is very high—you will pay the outrageous price
and you might even buy a second or third bottle. But at some
point, your thirst slackens and the marginal value of the next
bottle of water declines. Although you may pay $4.00 or less for
a bottle, it is no longer worth $5.00 to you. Indeed, this
phenomenon is referred to as diminishing marginal returns, which
is that increased consumption of a good ultimately results in
decreased pleasure resulting from that good. In our water example,
the shop keeper will either negotiate a lower price per bottle of
water to sell additional bottles to you, or wait for the next thirsty
traveler who will pay the $5.00.

The essence of thinking marginally is to focus on the benefits
and costs of the next purchase, investment, or activity, not the
totality of what has preceded to that point. Consider again the
case of castles and military fortifications. A marginal cost
associated with a castle is its garrisoning. A relatively small force
can garrison a castle, thus providing a highly defensible position
that can generate an abundance of military benefits. Although
the construction of a castle was extremely expensive, its
requirement of a relatively small garrison resulted in a very high
marginal benefit to cost ratio. A similar type of marginal analysis
can be performed regarding the updating of weapon systems,

The DoD can be viewed as a monopolistic producer of units of national

security. That is, the DoD is the sole organization responsible for

providing national defense. Thus, the principle of substitution becomes

highly relevant for DoD decisionmakers. Specifically, they must decide

what is the least expensive way of producing a unit of national security.
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renovation of buildings, and the staffing of various commands
and organizations.

Fixed versus variable costs is another way the defense
logistician can think about costs. Fixed costs do not vary with
the level of output or activity, but are incurred nevertheless.
Consider the case of a base dining facility. Even if no personnel
are served, one will still need to heat the building to keep the
pipes from freezing in the winter. Regardless of whether one or a
thousand people are fed, the facility manager will incur
maintenance costs to keep the roof from leaking or contract fees
to a vector control (pest) service. In other circumstances where
civilian buildings are used, lease and insurance payments might
represent other fixed costs.

Whether the facility operates at 100 percent of capacity or 10
percent, no savings can be generated from fixed costs since they
are incurred automatically. Although there is a natural tendency
to consider fixed costs in current decisionmaking, they should
be ignored. As long as the dining facility must remain open, the
decisionmaker’s attention should be directed towards managing
the variable costs associated with operating the facility. That is,
in the short-run, logisticians should focus only on the variable
costs since the fixed costs can not be influenced by their
immediate decisionmaking. Included in these variable costs of
operating a dining facility are those for electric and other utilities
since the hours of operation can be controlled. Labor and food
costs also represent variable costs since staffing levels and the
menu can both be adjusted.

These fixed costs become relevant to the logistician when
alternatives to the current dining facility are being evaluated or
there are budget cuts. When such an analysis is required, then
the total cost of operating the current dining facility is required
and this value must be compared against that of the alternatives
under consideration. This total cost is simply the sum of the fixed
and variable costs.

The principle of substitution contends that when two goods
yield comparable benefits, users will increasingly use the less
expensive good. In other words, the cheaper good substitutes for
the more expensive good. The principle of substitution applies
in both production and consumption decisions, and the DoD
makes both kinds of choices. Let us first consider consumption
substitution. Logisticians have numerous substitution decisions
to make. Can cheaper off-the-shelf technology substitute for more
expensive custom designed goods? Are there meaningful
performance differences between the two sets of goods or are they
essentially identical? To the extent these goods are similar, the
greater the case for substitution.

In terms of production, the DoD can be viewed as a
monopolistic producer of units of national security. That is, the
DoD is the sole organization responsible for providing national
defense. Thus, the principle of substitution becomes highly
relevant for DoD decisionmakers. Specifically, they must decide
what is the least expensive way of producing a unit of national
security. Can aircraft carriers substitute for aircraft squadrons or
divisions of soldiers? How can an armed Service produce a trained
soldier, sailor, or airman? For instance, can electronic training
substitute for the more costly live-range time in the production
of qualified riflemen? As for education, is technical training for
certain specialties across the Services, such as vehicle operations,
similar enough to enable the development of a Joint technical
training class, rather than separate technical courses for each

Service? In other words, a single Joint course may prove a feasible
substitute for three or four separate Service courses currently
being taught.

Business Acumen in the
Department of Defense

Now that we have introduced and developed the idea of business
acumen, let us discuss how it can be used in logistics
decisionmaking. The Chairman Joint Chief of Staff Guidance
for 2008-2009 provides direction to the Joint Staff and the
Service Chiefs for the accomplishment of strategic objectives,
including priorities for resetting, reconstituting, and revitalizing
the armed forces. More specifically, the guidance describes the
need to conduct further cost analysis to assess the following
options regarding future DoD budgets: top line increase, no
change, or decrease.9 We select this example of Joint logistics
decisionmaking for its emphasis on top line. On a financial
statement, top line refers to the organization’s total revenue. In
this context, it refers to the overall DoD budget. Thus, logisticians
should borrow this perspective and also think in terms of the top
line, which can span multiple organizations to support a mission.
Thinking about top line budget allocations necessarily involves
considerations of opportunity costs as well as marginal benefits
and costs.

Mr Alan Estevez, Principal Assistant Deputy Under Secretary
of Defense (Logistics and Materiel Readiness), notes how “even
if we try to operate Jointly, we don’t play financially Joint …
each Service operates within its own lane.”10 Thinking about
budgets from a DoD top line perspective improves the efficiency
of allocation and ultimately is likely to enhance overall force
effectiveness.

In a deployed environment, logisticians tend to focus on
effectiveness rather than efficiency, with courses of action being
based on operational needs, not funding. Lieutenant General
Kathleen Gainey, Joint Staff, Director for Logistics, describes the
difference between these two approaches based on her assignment
as the chief of the Joint operations division at USTRANSCOM
and her role as Commanding General, Surface Deployment and
Distribution Command (SDDC). “At TRANSCOM, I was very
operationally focused. In contrast, while at SDDC, I was very
financially focused—my customer base demanded it, and I had
to provide courses of action based on funding, rather than
operations … a shift in thinking.”11 Lieutenant General Gainey’s
experience illustrates the range of tools and skills that defense
logisticians will require as they operate across a variety of
environments. Consequently, a well-developed business acumen
will enable logisticians to more effectively satisfy mission
requirements while efficiently coordinating and sharing
available resources and capabilities.

Business Acumen Education

Although business acumen has been identified as a core
competency for logistic leaders, education and development
opportunities available to logisticians in this area and at this level
of development are limited. Nevertheless, there are educational
opportunities available to logisticians to hone their business
acumen skills.

The Naval Supply Systems Command (NAVSUP) sponsors a
senior executive training program to develop more capable Navy
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business leaders who can leverage their executive education to
improve Navy, Joint, and DoD logistics. NAVSUP has partnered
with 12 universities including such prominent programs as
Northwestern University’s Kellogg Advanced Executive
Program, Columbia University’s Senior Executive Program, and
Stanford University’s Executive Program in Strategy and
Organizations. These 12 civilian academic programs vary from
2 to 4 weeks in length and emphasize strategic thinking and
decisionmaking, including sessions on financial analysis,
strategic financial management, and business strategy.
Approximately 30 Navy Supply Corps officers attend annually,
and NAVSUP’s goal is to send officers as early as possible once
selected for captain.

The JDDE Distribution Academy provides USTRANSCOM
orientation and an introduction to supply chain management
course, as well as specific courses mapped to the competencies
within the JDDE Competency Model, leveraged from multiple
sources. Although courses in budget administration and financial
relationship management are identified and available, the courses
focus primarily on introducing the general business concepts.

The Defense Acquisition University (DAU) provides training
to enable the acquisition community to better support the Joint
warfighter. DAU provides both classroom and online instruction,
with coursework emphasizing the education of the acquisition
and contracting communities. Within their curriculum, several
basic courses in business financial management and cost and risk
analysis are available. In addition, DAU offers Harvard Business
School learning modules as part of their continuous learning
curriculum (although an excellent resource, they are
familiarization and basic courses.)12

The Services also provide opportunities for advanced degrees,
sometimes on a full time basis. The Air Force currently has 28
logisticians enrolled full time at the Air Force Institute of
Technology to obtain advanced logistics management degrees,
and five Army officers are currently working on logistics
management degrees at North Dakota State. The Navy and Marine
Corps offer opportunities for their logisticians to receive
advanced degrees as well. Although these and other programs
offer outstanding opportunities for logisticians to advance their
logistic and analytical skills, such as supply chain and
transportation management, logistic information systems, and
statistics, the programs are generally management oriented and
provide little, if any, business acumen focus within the
curriculum.  In contrast, logisticians who obtain a master of
business administration (MBA) degree, rather than a master of
logistics management degree, do acquire significant business
acumen skills since the MBA curriculum includes coursework
in economics, accounting and finance, as well as management,
strategy, and marketing.

The Way Ahead

The DoD Logistics Human Capital Strategy, the JDDE
Competency Model, and experienced DoD and Joint logistic
leaders have highlighted business acumen as an important
leadership competency for senior logisticians, and we have
illustrated how these principles can improve the logistician’s
ability to make decisions. In spite of the recognition of the need
for greater business acumen skills among Service logisticians,
only minimal opportunities for this kind of education exist. To

address this shortcoming and to better prepare future logisticians
to operate in the complex Joint environment, we provide the
following set of recommendations.

The Naval Supply Systems Command invests in an executive
education program to further develop their supply corps officers
when they reach captain. We recommend the other Service and
defense agencies implement similar education programs.
Although adopting this program requires a committed investment
of time and money, the payoff is the development of senior
logisticians better prepared to think, operate, and make decisions
at the strategic level. Indeed, the cost savings from superior
decisionmaking by these individuals is likely to pay back the
cost of their training many times over.

The Joint Staff J4 is currently working with the Army Logistics
Management College and the National Defense University’s
Center for Joint and Strategic Logistics Excellence to develop a
graduate level core logistics curriculum. This curriculum will be
used as a baseline for civilian universities who partner with this
program. We recommend that this curriculum include coursework
in finance, business strategy, and strategic thinking, in addition
to the core logistic courses.

The current operational tempo has limited some full-time
graduate level academic opportunities for logisticians, yet the
company and field grade officers currently supporting operations
represent our future logistic leaders. As such, we recommend
looking beyond the current manpower requirement and
providing increased opportunities for logisticians to attend
graduate programs in logistics management. This will be an
investment that will allow us to grow our future leaders. Further,
MBA programs should be considered as alternative graduate
programs for preparing our next generation of logisticians. In this
same context, graduate-level cooperative programs that include
a combination of classroom and online learning provide an
excellent alternative to full-time programs.

Although online learning does not provide the same level of
education as that obtained in the classroom, online coursework
can provide a solid baseline for understanding the basics of
business acumen and their application within the logistics
environment. We recommend a course focused on applying the
basic principles of business acumen to logistics be developed
and provided through the Joint Knowledge Online or another
suitable learning portal. Scenario and case analysis could serve
as a significant component of the course, emphasizing the
application of these principles across a number of different threat
and resource environments.

Business acumen education and development should also be
expanded beyond the logistics community and be included in
the operational environment. We recommend that an
introduction or a survey of basic business acumen principles be
included in the curriculum of the intermediate and senior Service
schools. The principles of business acumen are not only relevant
to the logistician but also to the operational commander who
must ration a limited number of planes, tanks, ships, and personnel
across a theater that is expansive in scope and often challenged
by multiple threats.

The future operating environment will be characterized by
uncertainty, complexity, and rapid change. Logisticians must
possess skills that enable them to support the commander despite
these challenges. Whether leading logistic efforts on the front
lines or from the industrial base, logisticians with business
acumen will have the aptitude to consider top line and enterprise
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perspectives and to incorporate various business principles such
as the time value of money, opportunity cost, marginality, risk
and return, substitution, and fixed and variable costs within their
decisionmaking process. Logisticians possessing business
acumen will also be better prepared to consider logistics on a
global scale and to support operations through the more efficient
and effective sharing of finite resources and capabilities. The time
for a fuller infusion of business acumen principles throughout
the defense logistics community has arrived!
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Introduction

Predicting when and where the United States will fight future
wars is a difficult task. If we were able to predict the time,
place, and adversary we could design military forces prior

to the outbreak of hostilities that would provide us with the best
chance for success. Realistically, however, we cannot predict the
next war and we must organize, train,
and maintain military forces to
prosecute the fight in Operation Iraqi
Freedom, Operation Enduring
Freedom, and the Global War on
Terrorism. While we resource the
current fight we must do our best to
anticipate our future military needs
and attempt to design our forces with
those requirements in mind. Additionally,
as outlined in the 2006 Quadrennial Defense Review Report, “we
have set about making US forces more agile and more
expeditionary. We also have been adjusting the US global
military force posture, making long overdue adjustments to US
basing by moving away from a static defense in obsolete Cold
War garrisons, and placing emphasis on the ability to surge
quickly to trouble spots across the globe.”1

In terms of projecting Joint forces, supporting agility and
flexibility in unpredictable environments, sea basing is one of
our most important future concepts. According to Admiral Vern
Clark, sea basing provides enhanced operational independence
and support for Joint forces through networked, mobile, and
secure sovereign platforms operating in the maritime domain.
Additionally, Admiral Clark contends that sea basing is one of
three “powerful warfighting capabilities” of the Sea Power 21
strategy which “will ensure our Joint force dominates the unified
battlespace of the 21st century.”2 This article will provide an
overview of the Joint sea basing concept, define and describe
sea basing, provide a Navy, Marine, Air Force, and Army
perspective on sea basing, and analyze the logistical implications
of sea basing for the Army from the strategic, operational, and
sustainment perspectives. The Army must be an active and equal
participant in the research and development of the Joint sea
basing concept. In terms of priorities, the Army must focus on
the development of enabling systems and capabilities to support
limited deployment of Army forces, primarily Army special forces
and Air Assault, and especially Joint sustainment. Moreover, the
Army should continue to strongly support efforts to develop Joint
logistics connector systems, both materiel handling and
information management.

Future Operating Environment

The end of the Cold War era provides for many new
opportunities, as well as many new challenges for our military
forces. “Future security environments will become increasingly
complicated through changing international relationships,
increased acts of terrorism, the expanded influence of nonstate
actors, and the proliferation of weapons of mass destruction. As
the United States’ security strategy for the 21st century continues
to evolve, our nation remains committed to its global
responsibilities to ensure national security through peace,
prosperity, and freedom.”3
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This article provides an overview of the Joint sea basing
concept, defines and describes sea basing, provides a Navy,
Marine, Air Force, and Army perspective on sea basing, and
analyzes the logistical implications of sea basing for the Army.

Sea basing is the rapid deployment, assembly, command,
projection, reconstitution, and reemployment of Joint combat
power from the sea, while providing continuous support,
sustainment, and force protection to select expeditionary Joint
forces without reliance on land bases within the Joint
operations area. The sea basing concept should support major
combat operations (MCO), preemptive MCO with limited
forward access, humanitarian assistance operations, and
counterinsurgency operations in the 2015 to 2025 time frame.
Sea basing includes the closing, assembling, employing,
sustaining, and reconstituting of Joint forces from a sea base
up through sea state 4.

Such a broad and comprehensive operational concept has
several requirements above and beyond our current
expeditionary warfighting capability. Sea basing represents
a complex and difficult set of tasks for the Services. It will
require integrated capabilities, many not yet developed, to be
brought together in an effective way to support the broad
scope of mission requirements. As a Joint effort, both in design
and implementation, sea basing will require coordination
between the Services at all stages of development in terms of
technical capabilities, new equipment, training, and operating
procedures. Moreover, sea basing will require the
development and implementation of capabilities which will
be systems of other systems. Some of these systems will be
developed and implemented at different times and will have
important and independent functions separate from a sea
basing operation. Most importantly, however, is the need for
the concept of sea basing to be an ongoing initiative, Joint
and integrated at all stages, that provides the Joint Force
Command (JFC) with a tailorable and independent sea-based

The Army Capabilities Integration
Center, in their analysis and briefings on
the sea basing concept, notes that “the
Army is required by Title 10, Department
of Defense directives, and Joint
publications to provide capabilities to
competently operate from the sea,
coastal, and inland waterways incident to
combat on the land.”

The battlespace of the 21st century looks significantly different
from the battlefields of the 20th century. The change in operating
environment comes from three areas—significant advances in
military technology, interconnected economic and industrial
systems with an increased dependence on the Internet as a
business and administrative tool, and the increased power of
nonstate actors. Advances in military technology since the 1991
Gulf War have changed the way the Services fight. The powerful
capabilities found in the combination of command and control
in netcentric connected battlespace, satellite-based navigation
and communication systems, smart weapon systems, and
unmanned, remote intelligence, surveillance, and reconnaissance
allow military forces to operate in ways unknown to the
commanders of the 1980s. Interconnected economic and
industrial systems and an increased dependence on the Internet
have significantly changed the operating environment for our
military. Today, even a discussion of military exercises or
military action by the US can have an impact on current and future
markets. Finally, the emergence of increasingly powerful
nonstate actors represents a challenge for the US military. Given
the unconventional and asymmetric threat that nonstate actors
represent, our Services are reviewing their doctrine and adapting
the way they are organized and the way they fight.

Background on the Sea Basing Initiative

The sea basing concept was first formally addressed by the 31st

Commandant of the Marine Corps, General Charles C. Krulak,
in the capstone Marine Corps concept paper Operational
Maneuver from the Sea. While discussing some of the benefits
of the training and equipment provided by the Operational
Maneuver from the Sea concept, General Krulak noted that “sea
basing will free Marines from the need to set up facilities ashore
prior to devoting their full energies to relief efforts. Improvements
in ship-to-objective mobility will allow help to be delivered
directly to areas where it is needed most, including places far
from ports and airfields. The highly accurate and rapidly
responsive weapons on board the ships of the naval expeditionary
force—weapons that can be quickly employed to support
Marines on the ground—will allow a landing party to present a
less threatening appearance while not depriving it of a powerful
means of protection.”4 The Marine Corps continued to lead with
sea basing concept development and professional discussion
through the mid-1990s. Sea basing is discussed as one of three
important future capabilities in Maritime Prepositioning Force
2010 and Beyond.5 Additionally, a more comprehensive
discussion and analysis is provided in Sea-Based Logistics.6

The Joint Integrating Concept

In March of 2002, then Secretary of Defense, Donald Rumsfeld
directed the Joint Staff to review and revise a cumbersome and
inefficient Joint requirements system. Their answer was the Joint
Capabilities Integration and Development System and the Joint
operations concepts family of processes. This system and family
of procedures and documents provides for capstone, operating,
functional, and integrating concepts designed to efficiently
integrate the efforts of the Services in describing, developing,
and implementing Joint forces of the future. The Sea basing Joint
integrating concept (JIC) “describes how sea basing will
complement, integrate, and enable Joint military capabilities
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maneuver and sustainment capability rather than a finished
product that simply goes into the JFC’s tool kit.

 The author contends that the Army should be an active
participant in the research and development of the Joint sea
basing concept and its enabling systems. However, using
Title 10 service responsibilities as a guide, capitalizing on
the core missions of both the Army and the Marine Corps,
and understanding that there are fiscal constraints with future
concepts, it is the author’s belief the Army must take a
pragmatic approach to sea basing. The Army priority for
sea basing should be on enabling systems and capabilities
to support limited deployment of Army forces, primarily
Army special forces and Air Assault, and on Joint
sustainment. Additionally, the Army should continue to
work on Joint development of logistics connector systems,
both materiel handling and information management. This
approach keeps the Army focused on its core mission of
conducting operations on land, provides for sea basing of
selected Army, but primarily Marine forces, and is the most
efficient and effective use of defense funds.

Article Acronyms

AFSB – Afloat Forward Staging Base
AOR – Area of Responsibility
APS – Army Developed Prepositioned Stocks
BCT – Brigade Combat Teams
COIN – Counterinsurgency Operations
DLA – Defense Logistics Agency
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FSS – Fast Sealift Ships
HA – Humanitarian Assistance
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ISO – International Organization for Standards
JFC – Joint Force Command
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JIC – Joint Integrating Concept
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Integration

throughout the littorals with minimal or no access to nearby land
bases.”7

The JIC defines sea basing as “the rapid deployment, assembly,
command, projection, reconstitution, and reemployment of Joint
combat power from the sea, while providing continuous support,
sustainment, and force protection to select expeditionary Joint
forces without reliance on land bases within the Joint operations
area (JOA).”8 Furthermore, the JIC directs that the sea basing
concept should support major combat operations (MCO),
preemptive MCO with limited forward access, humanitarian
assistance (HA) operations, and counterinsurgency operations
(COIN) in the 2015 to 2025 time frame. Sea basing includes the
closing, assembling, employing, sustaining, and reconstituting of
Joint forces from a sea base up through sea state 4.9

Such a broad and comprehensive operational concept has several
requirements above and beyond our current expeditionary
warfighting capability. Sea basing represents a complex and
difficult set of tasks for the Services. It will require integrated
capabilities, many not yet developed, to be brought together in an
effective way to support the broad scope of mission requirements.
As a Joint effort, both in design and implementation, sea basing
will require coordination between the Services at all stages of
development in terms of technical capabilities, new equipment,
training, and operating procedures. Moreover, sea basing will
require the development and implementation of capabilities which
will be systems of other systems. Some of these systems will be
developed and implemented at different times and will have
important and independent functions separate from a sea basing
operation. Most importantly, however, is the need for the concept
of sea basing to be an ongoing initiative, Joint and integrated at
all stages, that provides the Joint Force Command (JFC) with a
tailorable and independent sea-based maneuver and sustainment
capability rather than a finished product that simply goes into the
JFC’s tool kit.

Early Efforts at Joint
Sea Basing Operations

British and US JFCs employed elements of a sea basing concept
during the Falklands War in 1983 and in Operation Uphold
Democracy in 1994. While neither effort was conducted completely
from a base at sea, each operation had challenges of a political or
geographic nature requiring the use of sea-based operations during
the introduction of forces.

In June of 1983 a British joint task force conducted operations
to retake the Falkland Islands from Argentina. Brigadier General
Raymond Bell, in his article, Joint Ground Logistics in the
Falklands, states “the victory was a spectacular exhibition of
military power by the United Kingdom’s professional armed
Services, which had to overcome many unique and difficult
challenges on the ground, at sea, and in the air.”11 Operating over
7,000 miles from England and in the geographically isolated
Falklands, the British were presented with issues in deployment,
employment, and sustainment of forces which necessitated the use
of elements of a sea basing concept.

To speed the deployment and maximize space in sea transports,
the British Army and Royal Marines loaded equipment
administratively with “no combat loading or accountability for
what items went on which ships,” requiring the British Task Force
to stop and reconfigure equipment half way to the Falklands.12 The
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British were fortunate to be able to make unopposed landings in
the Falklands away from the Argentine forces. However,
Argentine air attacks on Royal Navy ships and the subsequent
loss of British helicopters resulted in insufficient vertical lift to
sustain forces ashore or move forces from point to point inland.13

A sea basing concept, with strategic sealift of combat configured
forces, sufficient vertical and amphibious lift to employ and
sustain forces ashore, and integrated logistical information
management systems would have provided the British Task Force
an opportunity to conduct more efficient and effective operations
in the Falklands. As it was, however, the British were successful,
in large part, due to the professionalism, bravery, and dedication
of the soldiers, sailors, airmen, and marines.14

In September of 1994, the United States, under the auspices
of United Nations Resolution 940, deployed forces into Haiti.
Planning for a possible military operation into Haiti had been
considered for several years, including operational plans for a
permissive intervention and a nonpermissive invasion. Most of
the planning by the Joint Force Command, the XVIII Airborne
Corps, concerned a nonpermissive invasion utilizing 82d

Airborne Division paratroopers as the main effort. Within a few
days of the invasion, President Clinton sent former President
Carter to meet with the military dictator in Port-au-Prince. The
military junta agreed to change its hard line position and the
XVIII Airborne Corps had to quickly adapt the invasion plan into
an intervention plan.15

The 82d Airborne paratroopers were turned around during their
flight from Fort Bragg, North Carolina to Haiti. Instead of the
shock of an airborne assault, the intervention effort would be led
by the 10th Mountain Division. One infantry brigade of about
4,000 soldiers had been loaded onto the USS Eisenhower, an
aircraft carrier, sailing out of Norfolk, Virginia. The mountain
soldiers, using US Army helicopters, conducted the initial
landings into Haiti off the deck of the Eisenhower. With the
permissive environment offered by the Haitian military junta,
land-based facilities in Port-au-Prince and selected other cities
in Haiti were occupied and used for troop arrival, departure, and
logistic support bases.16 While the Joint efforts by the crew of
the Eisenhower and the soldiers of the 10th Mountain are not at
the level envisioned by the sea basing concept, they do represent

an early afloat staging base effort
that provided the JFC with flexible
access options from a secure, fully
integrated platform at sea. On the
other hand, the use of the USS
Eisenhower, a $2.5B aircraft
carrier, as a logistics support ship
for Army troop deployment, had
some disadvantages.  A less
expensive afloat staging base
would have been a better option
and would not have exposed the
aircraft carrier to substantial risks
due to its close proximity to land
without its combat air wing.

T o  s u p p o r t  t h e  n e e d  f o r
strategic power projection of
forces,  the Army developed

prepositioned stocks (APS), consisting of unit sets of equipment,
contingency supplies, and sustainment stocks. APS represents a
capability, not just equipment and supplies, as it is strategically
positioned on land and at sea, maintained for immediate issue,
and configured to support Army brigade combat teams (BCT)
and sustainment brigade deployment. The Army’s APS transition
plan supports four heavy BCTs, two sustainment brigades, and
selected supplies and ammunition afloat, organized into Army
strategic flotillas.17 This equipment is aboard eight large,
medium-speed, roll-on/roll-off ships (LMSR), and two container
ships operated by the US Navy’s Military Sealift Command
(MSC). While APS represents an important strategic support
capability, it also has some limitations. Unit sets do not have
accompanying individual items and there are no aircraft or
unmanned aerial vehicles prepositioned. The afloat equipment
is administratively loaded to maximize space. The LMSRs,
container ships, Army watercraft, and APS concept requires a
secure facility, parking space to marshal vehicles, and a
significant administrative process of several days to complete
the linkup of personnel and equipment in the reception and
staging process. To support the sea basing concept envisioned
by the JIC, APS needs to be significantly changed to support an
operationally employable, combat configured, force projection
capability.

A Navy Perspective on Sea Basing

To a certain extent, the US Navy already conducts sea-based
operations as a matter of course. Small numbers of ships operating
for long periods at sea can provide command, control, and
communications capabilities, sustained fires, and a persistent
defensive capability. Nuclear power, efficient configurations and
designs in shipbuilding, and underway replenishment make the
US Navy the world’s most powerful at sea force with the best
staying power. From a sea basing perspective the challenge arises
when all the aforementioned tasks are undertaken and we add an
additional set of tasks to project and sustain a force to fight on
land from the sea base.

An expanded concept of sea basing is a consistent theme in
any review of current US Navy considerations and strategy as
we move into the 21st century. In considering Admiral Vern
Clark’s discussion of Sea Power 21, sea basing within the triad

Figure 1. Sea Basing Overarching View10
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of sea shield, sea strike, and sea basing, is a fundamental concept
that is essential to projecting decisive Joint capabilities in the
future. “Sea-based operations use revolutionary information
superiority and dispersed, networked force capabilities to deliver
unprecedented offensive power, defensive assurance, and
operational independence to JFCs.”18

The US Navy’s Transformational Roadmap also discusses the
importance of sea basing, or enhanced networked sea basing, to
future US Navy and Joint operations. The expanded sea basing
concept will “use more employable naval forces to provide JFCs
with the ability to project and sustain multidimensional power
from the sea.”19 The Transformational Roadmap acknowledges
a “declining number of overseas bases,” assumes an “uncertain
degree of future host nation support,” and “exploits the strategic,
operational, and tactical mobility available to those who control
the sea.”20 Three central themes—independence, integration, and
synergy—emerge when considering sea basing from the US Navy
perspective. For 21st century operations, sea basing “demonstrates
the ability of the Navy–Marine Corps Team to develop and
pursue a common vision that enables and exploits the capabilities
being developed by the other Services and agencies.”21

Marine Perspective on Sea Basing

Expeditionary, amphibious operations from the sea represent the
hallmark of US Marine Corps operations. The Marine Corps
consistently organizes, plans, trains, and deploys to conduct
amphibious operations across the full spectrum of military
operations. The US Navy and the US Marine Corps complement
one another to provide the world’s most capable fighting force
employed from the sea. Task organized, trained, and forward
deployed as a combined arms team of air and ground elements,
the Marine expeditionary unit, in conjunction with an
amphibious squadron, provides a ready and capable response
force for the JFC that cannot be replicated by any other US
military Service.22

The Marine Corps is “the nation’s expeditionary force with
the purpose of projecting sustainable military power ashore”
states Marine Corps General Michael Hagee in a recent speech
at the American Enterprise Institute.23 The ability to sustain forces
from the sea, without the use of a land base for staging or support,
is of growing importance to the Marine Corps. In support of
increased independent operations, General Hagee additionally
offers “we must consider the advantages of sea basing as a
national and Joint capacity. Sea basing will provide a set of strike,
defensive, logistics, and command and control capabilities.”24

A constant theme with both US Navy and US Marine Corps
future operations is the shift from an open sea, blue water maritime
requirement toward a requirement to conduct operations in the
littorals, utilizing closely integrated maritime operations. Sea
basing of Marine forces provides an ideal operational construct
for employment. From the Marine perspective sea basing seems
to be more of a set of evolutionary improvements, rather than a
transformational leap, given the substantial amphibious assault
capability the Navy/Marine Corps team already employs. In
recent warfighter talks on amphibious requirements, the
importance of sea basing was stressed as a “key enabler in
operationalizing the Naval Operations Concept” of more widely
dispersed forces with an increased forward presence capability.25

The combined arms team of Marines in the Marine expeditionary

unit or Marine expeditionary brigade structure, with their robust
organic logistical support, is already close to ideal as a sea-based
force. From the Marine perspective, the enablers to support sea
basing will primarily come from the implementation of the
Maritime prepositioning force (future) and the development and
implementation, or improvement of strategic and operational-
level integrated connectors providing intratheater and
intertheater lift of Marines and equipment.

Air Force Perspective on Sea Basing

At first glance, a discussion of sea basing from an air perspective
seems a bit strange. Why would the Air Force have a position on
sea basing of Army and Marine forces? Does the Air Force have
a role in sea basing? The sea basing JIC mentions two areas that
may be important considerations from an air perspective—
flexibility for the JFC and the lack of secure points of
debarkation within the JOA. Sea basing’s use of strategic fast
sealift, staging at sea, and operational maneuver from the sea base
to shore (or objective) by air or sea connectors, decreases or
potentially eliminates the need for secure ports and airfields. This
reduces the requirement for intratheater and intertheater airlift
into the JOA by the Air Force. The increased airlift capacity can
then be used to support other forced entry options such as the
employment of airborne or special operations forces. The
increased airlift capacity can also be used to support the
movement of personnel, equipment, or critical sustainment
supplies to advanced, staging or supporting bases adjacent to
the JOA. The multiple deployment paths offered by sea basing
and a decreased requirement for Air Force airlift provides the JFC
with additional options and increased flexibility across the range
of military operations.

Army Perspective on Sea Basing

The US Army has changed significantly in the past 7 years. To
meet the needs of 21st century operations and the requirements
of JFCs, the Army has transformed its combat, combat support,
and combat service support structures to more deployable,
independent, modular formations. The modularized brigade
combat teams, with modular multifunctional support brigades
of aviation, fires, sustainment, reconnaissance, and maneuver
enhancement are enabled by redesigned Army installations. The
redesigned installations are configured to support rapid
deployment and reorganized division and corps headquarters
ready to accept personnel from other Services to become a Joint
force headquarters. This transformation in component structures,
combined with a transformation in training, operations, and
equipment, supports a more strategically agile, campaign
capable, expeditionary Army.

When analyzing the Army’s requirements to support future
major combat operations, preemptive major combat operations
with limited forward access, humanitarian assistance operations,
and counterinsurgency operations, the Army has shown interest
in sea basing as an enabler of expeditionary operations and
sustainment. The Army Capabilities Integration Center, in their
analysis and briefings on the sea basing concept, notes that “the
Army is required by Title 10, Department of Defense directives,
and Joint publications to provide capabilities to competently
operate from the sea, coastal, and inland waterways incident to
combat on the land.”26 Additionally, “the Army does have a stake
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in Joint sea basing that relies on the Joint interoperability of air
and surface connectors that link the sea base with the shore, the
sustainment stocks supplied from the sea base to other platforms
and to the shore, and the ability to conduct reception, staging,
onward movement and integration from the sea.”27 Given the
Army’s expeditionary requirements, Service responsibilities, and
the current and future operating environment, more discussion
and analysis on the Army’s role in sea basing is required.

Logistical Implications for the Army

Title 10  of the United States Code describes the role of the Army
as “organized, trained, and equipped primarily for prompt and
sustained combat incident to operations on land.”28 From a
s t ra teg ic  pe rspec t ive ,  the  Army normal ly  dep loys
administratively, with equipment by sea and personnel by air,
using secure sea and air ports of debarkation. Army forces need
to undergo a process of reception for personnel and equipment,
as well as staging of tracked and wheeled vehicles and aircraft,
where personnel tactically configure smaller equipment and
accompanying loads of supplies, then conduct onward
movement and integration as a combat ready, combined arms
team. With the exception of Army airborne and special forces
utilizing Air Force airlift, the Army has no strategic forced entry

To break the analysis down we will need to look at logistical
implications for the Army in terms of strategic, operational, and
sustainment considerations.

Strategic Enabling Capabilities

In considering the strategic enabling capabilities, it is useful to
look at both the deployment and assembly functions for
personnel and equipment. Unlike the continuously embarked
Marine expeditionary units, Army BCTs must prepare and
strategically deploy from their home station through a
combination of ground (road or rail), air, and sea modes of
transportation, then assemble the BCT in a secure staging area
on land prior to conducting combat operations. In order to
employ the BCT utilizing a sea-based concept, the Army must
address the lack of strategic sealift capable of handling combat
configured forces from point of embarkation to the sea base. The
Army must also consider the logistics doctrine, training, and
equipment issues found in the unfamiliar maritime environment.
Moreover, except for very short duration operations, sea basing
of Army forces will have many of the same requirements and
challenges of shore based support, to include training, berthing,
and feeding soldiers, meeting their medical and dental needs,
and providing for their equipment maintenance support.

To meet the needs of 21st century operations and the requirements of

JFCs, the Army has transformed its combat, combat support, and

combat service support structures to more deployable, independent,

modular formations. The modularized brigade combat teams, with

modular multifunctional support brigades of aviation, fires,

sustainment, reconnaissance, and maneuver enhancement are enabled

by redesigned Army installations.

capability. This administrative deployment and assembly
process may be fine in a permissive environment, or where secure
sea and air ports are available in the vicinity of the operational
area. Without these facilities, our Joint doctrine provides for a
forced entry amphibious assault and ship-to-objective capability
within the Marine Corps. In the future, the concept of Joint sea
basing would allow for the strategic and operational movement
and staging, in combat configurations, of Army and Marine
forces. As the land-based combat force, however, the Army is not
designed, equipped, trained, configured, or resourced to operate
in a maritime environment.

While sea basing is much more than a logistical capability,
logistics plays a major role in every facet of the sea basing
concept. In considering Army forces and sea basing, it is perhaps
most important to analyze the logistical implications. What
existing logistical capabilities already support sea basing? What
new logistical capabilities will the Army require? Are these
capabilities required by other Services or specific to the Army?

Current strategic sealift to the Army is provided by the US
Navy’s MSC. MSC’s LMSRs, and its fast sealift ships (FSS),
provide the US military with an outstanding global deployment
capability. However, as outlined by the Army Capabilities
Integration Center, our strategic sealift capability has limitations
that need to be addressed to support the sea basing concept. Some
of the most important limitations include a requirement for
improved sea ports of debarkation, the inability to selectively
offload equipment or immediately employable combat power,
and the inability to transport unit personnel.29

To address this requirement, the Navy is working on the initial
concept designs of the Joint high speed sealift (JHSS) ship. Army
Capabilities Integration Center data states that the JHSS, as an
intertheater strategic connector, will support the rapid
deployment of a combat configured, battalion sized force from
port of embarkation to a sea base, unimproved port, or low grade
shoreline.30 An important benefit of the JHSS is that it will support
both Army and Marine combat configured deployments with
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personnel embarked. Also, the requirements for the ship seem to
be in line with current technologies as opposed to future,
potentially cost prohibitive, technologies. The Army should
make a dedicated effort to work closely with the Navy in the
research, concept design, and development of the JHSS to
provide a Joint platform that best supports Army, Navy and
Marine operations and integrates with existing and future support
systems.

A second sea basing logistical consideration from a strategic
enabling capability perspective concerns systems to support
assembly at sea. The sea basing concept requires the intratheater
movement of personnel and equipment or intertheater movement
of prepositioned stocks and personnel linked up to the base at
sea. After the transfer from LMSR, FSS, or JHSS, the unit must
conduct assembly functions, to include precombat checks,
weapons testing, issue and storage of combat loads, and tactical
staging for final employment on some type of platform at sea.
Ideally, sea basing would utilize a fully capable afloat staging
base where personnel and equipment can conduct these assembly
functions. However, no dedicated afloat staging bases exist.
Current capabilities require an in lieu of mission and the
adaptation of a vessel, such as the carrier USS Kitty Hawk in
Operation Enduring Freedom, an amphibious assault ship such
as an LHA, or a converted container ship. With the exception of
the LHA, these platforms are not optimized to support an Army
battalion or BCT staging at sea. Also, as seen in the Operation
Uphold Democracy and Falklands War cases, changing the
mission of the carrier, LHA, or container ship prohibits each from
conducting its strike, Marine amphibious support, or container
transport mission.

To mitigate this shortfall, the Army has identified the need
for an afloat forward staging base (AFSB). The Army Capabilities
Integration Center has recently chartered an integrated
capabilities development team to examine the staging base
requirements, conduct an assessment, and produce a concept
draft. In the near term, the AFSB concept calls for the vertical
maneuver of light (wheeled) forces, with a long-term focus on
mounted, medium force (Stryker vehicle or Future Combat
System) vertical maneuver.31 In support of the Army’s at sea
assembly and staging needs, MSC is also researching the
possibility of modifying or reconfiguring ships in their inventory
or ships under contract. These initiatives are important steps
toward realizing the sea basing concept. However, there are
additional logistical implications and considerations at the
operational level that demand attention.

Operational Enabling Capabilities

Connecting physical transport systems and employing Army
forces from the sea base are two very difficult sets of tasks the
Army must address when considering the employment of a force
from a sea base. In order to physically connect and enable the
movement of Army combat configured personnel and equipment
between strategic and operational-level sealift, sea base and
amphibious or vertical maneuver platforms, every system,
regardless of service lead, must be developed in a mutually
supporting, truly Joint manner. The JHSS, for example, must be
able to connect efficiently with the AFSB to move personnel and
equipment between platforms up through sea state 4, or in 7.5-
foot waves. Moreover, any sea base to shore, or sea base to

objective transport system must be fully integrated with the
AFSB systems to effectively support operations.

Combat operations in Iraq and Afghanistan and force
protection concerns have increased the size and weight of all
Army units. For example, in a light force equipped with high
mobility multipurpose wheeled vehicles (HMMWV), four
combat equipped soldiers and their vehicle weighed
approximately 7,000 pounds in 2001. A UH-60 helicopter
(carrying up to 7,500 pounds) or a CH-47 helicopter (carrying
up to 16,500 pounds) could transport this load from an AFSB to
shore. However, mine resistant, ambush protected (MRAP)
vehicles with combat equipped soldiers may be triple or even
quadruple the HMMWV gross weight. In the medium forces,
combat loaded Stryker vehicles and the Future Combat System
(FCS) armored vehicles will likely weigh significantly more than
16,500 pounds. These combat systems exceed all Army vertical
lift capabilities.

In order to address the need to vertically move medium forces,
the Services are looking at several medium-heavy and heavy
aircraft, with the Army looking at the Joint heavy lift (JHL) aircraft
as an integral platform of the FCS. The initial concept of a JHL
aircraft includes a four blade, tilt rotor aircraft, which increases
today’s vertical lift weight and distance capabilities. The aircraft
would resolve several capability gaps, to include the following:

• The inability to rapidly maneuver a mounted combat unit into
austere environments at operational distances.

• The inability to provide single lift capability of 16 to 26 tons
for 210 to 500 nautical miles.

• The inability to transport 20-foot container or flatrack
configured loads ship to shore.32

Conceptually, the JHL provides some exciting new
capabilities. However, four-blade, tilt rotor, heavy lift aircraft
technology is still in the early stages of development and may
be extremely expensive. With the stated capabilities the JHL
would likely be a very large and very powerful aircraft. It may
easily exceed US Navy amphibious ship landing constraints and
will require specifically engineered sea-based platforms from
which to operate.

In addition to maneuvering forces by air from a sea base, the
Army must consider sea employment. Amphibious operations
to shore, while not required at any large scale since the Korean
War, still represent an additional method of maneuvering, or in
a more permissive environment, administratively moving Army
forces from a sea base. As part of Title 10 responsibilities, the
Army maintains a considerable inland distribution capacity
including two prepositioned sets of Army watercraft, one in the
United States Pacific Command area of responsibility (AOR) and
one in the United States Central Command AOR. The landing
crafts, tugs, barges, and floating causeways provide the Army with
the capability to accept cargo from ships and move cargo to port
facilities or directly to shore.33 In terms of the sea basing JIC, these
Army capabilities would support “sustaining and reconstituting
of Joint forces from a sea base.” However, to support “closing,
assembling, and employing Joint forces from a sea base” also
required by the JIC, Army forces require significant additional
amphibious assault capability, more in line with what the Marine
Corps employs or plans to employ in the future.
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Two platforms under consideration provide the connectors
to employ combat configured forces from the sea base to shore
over water. The Joint maritime assault connector (JMAC), would
offer an improvement of the capabilities found in the Marines,
or landing craft, air cushioned (LCAC). However, the Army must
also consider what’s already known to our Marines, such as
amphibious ships with well decks to store and load JMACs,
corrosion control when operating from air cushioned vehicles,
and a myriad of tactical-level amphibious assault logistical
considerations. Another connector platform that would support
enhanced combat force projection from the sea base is the Joint
high speed vessel (JHSV). With an objective range of 1200
nautical miles and a payload of 700 short tons, the JHSV would
mitigate several capability gaps and provide the JFC with
“intratheater maneuver and maneuver support of combat
configured, operationally ready units within the JOA.”34 From
an Army perspective, considering the logistical implications, the
JHSV seems very promising. The JHSV would mitigate the
reception, staging, onward movement, and integration (RSO&I)
requirement and, by employing a company sized unit with
personnel and equipment embarked, reduce the number of new
maritime logistical tasks the Army unit must master.

Enabling Capabilities to
Support Sustainment

Sustainment from the sea base is a final area of concern when
considering logistical implications for the Army in sea basing.
Our Joint doctrine defines sustainment as “the provision of
personnel, logistic, and other support required to maintain and
prolong operations or combat until successful accomplishment
or revision of the mission or the national objective.”35 In order
to conduct effective sea-based operations, the Services must
develop a high degree of efficiency in the enabling logistics
systems to support sustainment. At sea there’s simply no room
for extra gear and extra weight. Joint doctrine maintains that
“each Service is responsible for the logistics support of its own
forces, except when logistics support is otherwise provided for
by agreements with national agencies or allies, or by assignments
to common, Joint, or cross-servicing.”36 However, can we really
afford to have multiple logistics management information
systems with two or three sets of similar supplies and competing
replenishment systems when, as required by the sea basing JIC,
we are employing “Joint combat power from the sea,” “while
providing continuous support [and] sustainment,” “without
reliance on land bases within the JOA?”37

With space, speed, and flexibility at a premium, it is essential
for logistics systems to integrate to the greatest degree possible
when sea basing forces. While the Defense Logistics Agency
(DLA) and the Services have made many advances in the area of
asset visibility and common equipment and repair parts, more
work is needed. For sea basing, continuing work toward common
repair parts and repair parts software systems between Services
supports a more efficient use of space and decreases overall costs
by combining research and development efforts and reducing
stockage levels at the unit and support levels. Integrated logistics
management information support systems, or even future
common logistics management information support systems,
would also decrease software and hardware research,
development, and implementation costs for the Services.

Common systems also provide the sea-based units with the
ability to cross-level stocks and provide more efficient support
to sister Services. Understanding that this integration of systems
is much more complicated than it seems, the Army should still
make every effort to work with DLA and the other Services on
Joint logistics management and supply support.

With the fielding of the Palletized Loading System (PLS) in
the early 1990s, the Army began to make some headway into
moving supplies using integrated systems—increasing speed of
movement by decreasing handling requirements. Utilizing a
demountable flatrack trailer bed, the ability to handle standard
8 x 8 x 20 foot containers, and with a self-loading and unloading
capability, the PLS provides the Army with great flexibility in
support of accompanying loads and sustainment operations.
Taking this concept to the next level, we should consider
intermodal transfer of sustainment stocks utilizing 8 x 8 x 20
foot containers as a common platform for transportation. For
many years the civilian sector has moved cargo through road,
rail, and sea modes of transportation with International
Organization for Standards (ISO) 20 foot and 40 foot containers.
For sustainment, we should take advantage of this civilian
experience and consider containerized cargo all the way from
the depot to the objective area. Cargo could be preconfigured to
speed initial or emergency resupply of forces. Replenishment
supplies could be containerized to reduce order, ship, and unit
wait times. The Army and MSC are already using this concept in
APS with two container ships supporting ammunition and
general supplies. ISO containerization and the movement of
supplies by sealift to, through, or from the sea base would be a
more efficient process of sustaining forces.

Recommendations

A final recommendation for the Army concerning sea basing
requires a short review of the concepts, advantages, and
disadvantages. The sea basing JIC outlines several advantages
of sea basing.

• Expands access options and reduces dependence on land
bases

• Uses sea as maneuver space

• Leverages forward presence and Joint interdependence

• Provides scalable, responsive Joint power protection

• Sustains Joint force operations from the sea

• Creates uncertainty for adversaries

• Supports independent action

As with any future concept sea basing also has some
disadvantages.

• Several required systems do not exist (Joint logistics and air
and sea connectors)

• Substantial costs in a constrained budget environment

• May be limited by weather

• Decreased relationships with foreign nations as we reduce
dependence on land bases38

The sea basing concept involves a complex system of systems.
If we look closely at sea basing from an Army perspective, we
can see several logistical implications. From a strategic point of
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view, we would need to change APS, develop high speed sealift
of combat configured forces, and construct an AFSB. At the
operational level the Army would need to develop connecting
systems that integrate all forms of air and sea transportation as
well as develop platforms like the JHL, the JMAC and JHSV to
employ Army forces. Considering sustainment, the Army would
need to work closely with DLA and sister Services to develop
Joint logistics management information systems and maximize
the efficiency of containerized supply support. The approach in
each of these initiatives must be truly joint, not simply joint in
name. The Army must assign experienced and quality officers
and noncommissioned officers to Joint working groups. We must
also embrace our sister Service members when we have the lead
effort. Similar to the themes we find with Joint logistics doctrine,
breaking down traditional Service barriers and working together
will reduce redundancies between Services, reduce costs, and
increase our effectiveness through the synergy we achieve.39

Certainly sea basing represents an important future concept
in terms of force projection and flexibility for our military. The
question then becomes, does the Army need to apply these
recommendations, and consider many others, to embrace the sea
basing concept? If so, how much of the Army should we consider
for sea basing and at what cost? Given that Army combat and
support units are not trained, manned, or resourced for maritime
operations, should they be adapted to what is fundamentally a
Marine Corps mission?

Conclusion

This article provided an overview of the Joint sea basing concept,
defined and described sea basing, provided a Navy, Marine, Air
Force, and Army perspective on sea basing, and analyzed the
logistical implications of sea basing for the Army. It is this author’s
belief that the Army should be an active participant in the research
and development of the Joint sea basing concept and its enabling
systems. However, using Title 10 Service responsibilities as our
guide, capitalizing on the core missions of both the Army and
the Marine Corps, and understanding that we have fiscal
constraints with future concepts, the Army must take a pragmatic
approach to sea basing. The Army priority for sea basing should
be on enabling systems and capabilities to support limited
deployment of Army forces, primarily Army special forces and
Air Assault, and on Joint sustainment. Additionally, the Army
should continue to work on Joint development of logistics
connector systems, both materiel handling and information
management. This approach keeps the Army focused on its core
mission of conducting operations on land, provides for sea basing
of selected Army, but primarily Marine forces, and is the most
efficient and effective use of defense funds.
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Contemporary Issues in this edition
presents two articles: “Effects-Based
Performance: Bridging the Gap Between

Fighter Operations and Maintenance” and “Effect
o f  E n t e r p r i s e  R e s o u r c e  P l a n n i n g  o n
Organizational Productivity.”

In “Effects-Based Performance: Bridging the
Gap  Be tween  F igh te r  Opera t i ons  and
Maintenance” Major Shamsher S. Mann, USAF,
examines how effects-based operations (EBO)
techniques might provide a more correct measure
o f  b o t h  o p e r a t i o n s  a n d  m a i n t e n a n c e
performance. EBO advocates actions based on
the desired effects over arbitrary metrics.

Traditionally, both operations and maintenance
have focused on a myriad of statistics as a sole
means to assess performance. While necessary,
these metrics have become the final product in
performance assessment and have taken on a
life of their own. Drawing on the lessons from
effects based operations, Mann believes there is
signif icant room for improvement in how
operations and maintenance in fighter squadrons
assess themselves.

Major Julie S. Newlin, in “Effect of Enterprise
Resource  P lann ing  on  Organ iza t iona l
Productivity” provides an overview and discusses
the effects of implementing  enterprise resource
planning (ERP) systems within an organization.
ERPs are comprehensive packaged software
solutions which aim for total integration of all
business processes and functions.

According to Newlin, if time is spent on
choosing the correct tool and ensuring the data
is good, many benefits stand to be realized.
However, there are stages to an implementation,
and productivity may decline before it begins to
improve. Discounting one study’s negative
findings (Shin) on the impact on productivity,
f indings are posit ive. Studies found that
productivity improves after an initial decline, at
worst returning to pre-implementation levels.
Measurable implementation milestones should
be set so that organizations can track their
progress and quantifiably state productivity levels.
Finally, managers need to be careful in defining
success and manage each stage of the
implementation to ensure overall, long-term
improved productivity.

What we need to look at are those systems referred to
as transformational; that are going to give us an even
greater capability in the future. But you cannot get the
transformation if you try to do everything … you are
going to have to make some choices.

—David Keith (Dave) McCurdy

Effects-Based Performance: Bridging the Gap Between Fighter Operations and Maintenance
Effect of Enterprise Resource Planning on Organizational Productivity
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Introduction

The US Air Force has been a dominant force in warfare
for almost a century. Over the course of that century,
strategic thinkers have continuously reevaluated

existing methods of airpower employment to discover new
and innovative ways to optimize its use in combat. One
recent school of thought, known as effects-based operations
(EBO), advocates actions based on the desired effects over
arbitrary metrics. However, this revolutionary thinking has
focused on warfare and not on the various supporting
elements that contribute to that effort. Of these elements,
perhaps none have such a direct impact on execution as
the maintenance and repair of combat aircraft and the
tactical training of the pilots that fly these aircraft. Airpower
merely becomes jets to display or fly at air shows without
these essential elements.

Traditionally, both operations and maintenance have
focused on a myriad of statistics as a sole means to assess
performance. While necessary, these metrics have become
the final product in performance assessment and have taken
on a life of their own. Drawing on lessons from effects-based
operations, there is significant room for improvement in
how operations and maintenance in fighter squadrons assess
themselves. The two organizations share a supported and
supporting role, with the final product being a combat ready
aircrew employing a high-quality aircraft. While both
organizations need specific metrics to gauge internal

performance, there currently exists no vehicle to assess the
performance of the operations and maintenance team in the
Air Force. To successfully provide that vehicle,
consideration needs be given to altering the context within
which the metrics exist and establishing a new combined
effectiveness criteria. In the spirit of EBO, this tool should
measure the unit’s effectiveness rather than capability. The
d i f fe rence  i s  sub t l e ,  bu t  do ing  so  may  enab le
implementation within the fighter squadron of the same
innovative concepts that have enhanced warfare in recent
history.

Why Effects Based?

EBO is banging its way into the lexicon. The Air Force is
wholly committed to the concept and is attempting to lead
the other Services.1 EBO is a concept that, by definition,
relates to operations in war with seemingly no relationship
to logistics. However, the effects-based concept can be
applied to areas outside the scope of strategy and tactics in
warfare. An area that lends itself to discussion using an
effects-based framework is the interface between the flying
operations and maintenance of Air Force fighter aircraft.

One of the most fragile yet essential relationships in Air
Force fighter aviation is the relationship between the
maintenance organization and the operational flying unit.
This relationship is defined by the effects sought by both
organizations within a fighter unit. Operations flow

Shamsher S. Mann, Major, USAF
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smoothly when the two sides of the organization share similar
goals. Conversely, goals that are not mutually supportive can
result in turmoil and friction. While both operations and
maintenance use measures of effectiveness, the two organizations’
measures are often mutually exclusive and are tracked within the
respective operations or maintenance stovepipes.

Warfighting has evolved from using metrics such as tonnage
dropped or body counts as measures of merit to “operations
conceived and planned in a systems framework that considers
the full range of direct, indirect, and cascading effects.”2

Currently, tactical aircraft maintenance is heavily focused on
tracking metrics as measures of effectiveness rather than framing
the process in terms of the final effect desired.3 Like the evolution
in warfare from metrics to effects, the time has come to reevaluate
the relationship between fighter maintenance and operations
performance to de-emphasize metrics and shift the focus to the
desired effects as the overriding measure of merit.

Evolution of the Effects-Based Concept

While the current trend toward embracing the effects-based
concept is relatively new, the theory behind effects-based
thinking is not new at all. “After all, good commanders have
always kept their mind on objectives and related effects.”4 So
why the excitement about the concept and how did it come
about? “To a large extent, the EBO movement and the passion
of its advocates stem from wartime experiences of young Air
Force officers who were appalled by the frequently mindless and
ineffective use of airpower in Vietnam.”5 These officers witnessed

the all encompassing fascination with metrics and, in the case of
Vietnam, a failure to link the metrics with the military effects
desired. “Appraisal of the Bombing of North Vietnam reported
that despite 55,000 sorties and the dropping of 33,000 tons of
bombs, damage has neither stopped nor curtailed movement of
military supplies and created no evidence of serious problems
due to shortages of equipment.”6

Leadership at the time thought that sortie counts and tonnage
dropped might give them insight into the success of the air
campaign while completely ignoring the actual effect they
intended to achieve. For example, “it looks much better for the
commander and the Service concerned to show 200 sorties on
paper, even when 40 or 50 would do the same job.”7 The Vietnam
generation resolved to do it better when their time came to lead
and the culmination of their efforts resulted in the successful air
campaign during Operation Desert Storm.8 By Desert Storm,
commanders were no longer bound by sorties flown or munitions
expended. They based their warfighting efforts on targets hit and
effects achieved through their destruction with minimal numbers
of sorties and munitions.9

Parallels of EBO with Fighter
Maintenance and Operations

Broken down to fundamentals, the existence of tactical air forces
is for the sole purpose of destroying an enemy. Fighter aircraft
do not exist to generate sorties. Tactical airframes are a means to
an end. That end is to destroy targets, airborne or on the ground,
that meet the strategic and tactical objectives in a given military
operation. With that in mind, the goal of the sorties flown is to
successfully engage and destroy targets within that operations
plan. There is no artificial requirement for number of missions or
aircraft generated as a measure of merit. The sole measure of merit
is mission accomplishment. However, measures of merit and
statistics currently used by the operations and logistics
communities, while absolutely necessary to assess the internal
performance of the respective organizations, can be construed
to overemphasize statistics and sometimes take on a life and
priority of their own.

“Aircraft maintenance metrics are important. Don’t let anyone
tell you differently!”10 While this statement is not entirely
invalid, it highlights the emphasis that can be placed on metrics
over the desired effects of fighter maintenance in training and
combat. While the above quote can be taken out of context to
imply that metrics are the end in themselves, reading further in
the Maintenance Metrics U.S. Air Force illustrates that the
authors understand that effect outweighs the metrics. Metrics
“must be used correctly to be effective. Chasing metrics for
metrics’ sake is a bad thing and really proves nothing.”11 The
task of a maintenance organization “is to provide good iron to
operators when needed.”12 However, like all well intentioned
guidance from leadership, direction can be misconstrued and
emphasis can be placed on items of less emphasis.

Understanding Air Force
Maintenance Metrics

Any organization, whether business, military, or other, must
establish performance measures to gauge effectiveness of that
organization. The Air Force maintenance community is no
different, and it has established metrics used by leadership to
assess performance of the organization. Air Force Instruction
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(AFI) 21-101 highlights the importance of metrics and their use
in the Air Force.

The overarching objective of Air Force maintenance is to maintain
aircraft and equipment in a safe, serviceable, and ready condition to
meet mission needs. Maintenance management metrics serve this
overarching objective and shall be established or maintained by
Headquarters Air Force, major commands, wings and squadrons
to evaluate and improve equipment condition, personnel skills, and
long-term fleet health. Metrics shall be used at all levels of command
to drive improved performance and adhere to well-established
guidelines.13

A thorough explanation of all the metrics used by Air Force
maintenance organizations can be found in the Maintenance
Metrics U.S. Air Force handbook published by the Air Force
Logistics Management Agency. This handbook serves as an
encyclopedia of metrics used within the Air Force maintenance
community.

The vast array of metrics can be broken down into two major
categories: Leading and lagging indicators. As the names imply,
leading indicators provide predictive data while lagging
indicators provide historical data to the maintainers.14 The
combination of the two types of data is intended to provide a
good snapshot of the performance and condition of a

A high FSE rate indicates the unit has planned well and executed
the schedule. A low FSE rate may indicate needless turbulence;
however, not all turbulence is bad. When intentionally introduced
to avoid additional turbulence later, it is smart management.
Otherwise, it is nothing but added pain for the unit. It is all too easy
to get drawn into operations requirements versus maintenance
capabilities when looking at causes of turbulence. The mission is
priority number one all the time, but firm scheduling discipline is a
must for effective operations.16

This rate is calculated based on the number of deviations that
occur in the execution of the flying schedule. A high number of
deviations results in a low FSE rate while a low number of
deviations results in a high FSE.17 The deviations themselves are
caused by such things as later or earlier takeoffs than scheduled
and ground aborts (an aircraft scheduled to fly breaks before
takeoff such that it cannot fly the mission). These deviations can
be caused by any number of factors such as poor weather, air
traffic delays, pilots running late, maintenance taking longer to
prepare an aircraft, and so forth.

Total Abort Rate
This is a leading indicator that reflects aircraft reliability as well
as the quality of maintenance performed on those aircraft.18 This
metric has an inverse relationship with FSE in that a high abort

Measures of merit and statistics currently used by the operations and

logistics communities, while absolutely necessary to assess the internal

performance of the respective organizations, can be construed to

overemphasize statistics and sometimes take on a life and priority of

their own.

maintenance organization and possibly point to actions to
maintain good performance or remedy poor performance. Within
these two broad categories, many individual metrics exist, and
these are broken down further into flying-related, maintenance-
related, supply-related, shop-related, and Air Mobility
Command-only related categories. This paper focuses on the
flying related and maintenance related categories as the others
are beyond the scope of this discussion.

Flying-Related Metrics

There are several metrics that fall within the flying-related
category. These metrics are designed to provide insight into the
effectiveness of the maintenance organization in relation to the
flying operation itself. The flying-related metrics salient to this
discussion are flying scheduling effectiveness (FSE), total abort
rate (TAR), and code-3 break rate (C3BR).

Flying Scheduling Effectiveness
This metric is a leading indicator that is intended to measure “how
well the unit schedules and executes the weekly flying
schedule.”15 In simple terms, this rate is intended to show whether
a unit is planning flying and maintenance activities in relation
to actual execution of those activities.

rate (AR) leads to a lower FSE, while a low AR can contribute to
a higher FSE.19 If an aircraft malfunction causes it to miss a
scheduled sortie, that sortie is considered a ground abort.
However, if the malfunction occurs after takeoff it is considered
an air abort if the malfunction precluded the accomplishment of
the mission. As stated in the maintenance handbook, “an air abort
is really an operations call. Not all airborne malfunctions,
however, result in an air abort. If an alternate mission is flown,
then it is not an air abort.”20

Code-3 Break Rate
The final flying-related metric discussed is the code-3 break rate.
To understand this metric, the definition of the aircraft codes must
first be explained. Upon landing after a mission in a fighter
aircraft, the pilot is required to declare the landing status code.
The most commonly used codes are code 1, code 2, and code 3.
An aircraft that lands with a code 1 status is considered “fully
mission capable with no additional discrepancies.”21 An aircraft
landing with a code 2 status “has minor discrepancies but is
capable of further mission assignment within normal turn times.”22

A code 3 aircraft “has major discrepancies in mission essential
equipment that may require extensive repair or replacement prior
to further mission assignment. The discrepancy may not affect
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safety-of-flight and the aircraft may be nonmission capable
(NMC) flyable.”23

With the above landing codes explained, the code-3 break
rate can be defined. This rate is “the percentage of sorties that
land in a code 3 status.”24 This leading indicator is also an
“indicator of aircraft system reliability and, sometimes, a measure
of the quality of the aircraft maintenance performed”25 on the
aircraft assigned to that unit. A high code 3 rate can indicate a
trend in a particular system’s performance as well as a trend in
lower quality maintenance performed on that system. A low code-
3 rate can indicate a high level of quality in the maintenance
performed on the aircraft and its various subsystems.

Maintenance-Related Metrics

Much like flying-related metrics, maintenance-related metrics
are crucial to provide insight into the ability of the maintenance
organization to support the flying mission. These metrics are not
directly derived from the flying activities of the organization.
Rather, these metrics track the internal operations of the
maintenance unit, but are one step removed from the actual flight
operations. However, they are critical to understanding support
to those flying operations. These metrics include the fully
mission capable (FMC) rate, partially mission capable (PMC) rate,
mission capable (MC) rate, repeat/recur (RR) rate, 8-hour fix rate,
maintenance scheduling effectiveness (MSE) rate, and delayed
discrepancy (DD) rate.

Fully Mission Capable Rate
This rate shows whether aircraft are capable of executing all
missions, and aircraft must have no limitations based on known
system problems in order to execute those missions. In short, “the
aircraft is capable of doing all assigned missions.”26 This rate is
factored into the MC rate discussed later.

Partially Mission Capable Rate
This status is a degraded status from the FMC status and indicates
that the aircraft is neither FMC nor NMC. An aircraft in PMC
status “can accomplish one, but not all assigned missions.”27

While not FMC, the aircraft has some capability to execute some
missions. This partial condition can be caused by maintenance
or supply shortfalls. If caused by maintenance, it indicates that
maintenance has not yet fixed the problem causing the degraded
status. If caused by supply, it indicates that maintenance is
awaiting parts from the supply chain to fix the problem causing
the degraded status.

Mission Capable Rate
This rate is one of the indicators most used by maintenance
organizations to assess fleet health and thus receives the most
attention. “The MC rate is perhaps the best known yardstick for
measuring a unit’s performance. This rate is very much a
composite metric. That is, it is a broad indicator of many processes
and metrics.”28 This rate is derived from combining the FMC and
PMC rates of an organization’s aircraft.29 As stated in the metrics
handbook, “Exceeding this mark is not necessarily indicative
of poor maintenance. However, a unit with poor production
problems may consistently exceed 8-/12-hour fixes in a wide
variety of systems.”30

Repeat/Recur Rate
This metric tracks system problems that become repetitive over
time. “R/R is perhaps the most important and accurate measure

of the quality of maintenance performed in a unit.”31 The metrics
handbook further explains the difference between a repeat
problem and a recurring problem. “A repeat discrepancy is one
occurring on the same system or subsystem on the first sortie or
sortie attempt after originally reported. A recurring discrepancy
occurs on the second through fourth sortie or attempted sortie
after the original occurrence.”32 For assessment purposes, a low
number of repeat/recurs can indicate that high-quality
maintenance is being performed to fix aircraft system
discrepancies when they arise while a high number of repeat/
recurs can indicate that maintenance actions to fix a particular
problem are falling short of permanently fixing the discrepancy.

8-Hour Fix Rate
This metric is often called the 8-/12-hour fix rate. However, the
12-hour rate is used primarily in relation to tanker and transport
aircraft while the 8-hour rate is primarily used for tactical
airframes. This is a leading indicator that “shows how well the
repair process is being managed.”33 This rate is a cumulative
figure consisting of the number of code 3 breaks that are fixed
within 8 hours after landing from a mission. Repairs that exceed
the 8-hour mark count against this rate and bring it down while
a high percentage of repairs made within this allotted time results
in a high 8-hour fix rate.

Maintenance Scheduling Effectiveness Rate
The MSE rate mirrors the previously discussed FSE rate with the
emphasis being on maintenance actions and not actual sortie
production. “MSE is a measure of maintenance’s ability to plan
and complete inspections and periodic maintenance.”34 If the unit
is constantly deviating from the planned schedule, the MSE rate
is low. A high MSE rate indicates that the unit is scheduling
maintenance actions in advance and the schedule is well thought
out to preclude having to deviate severely in order to conduct
maintenance actions while simultaneously supporting flying
operations. The metrics handbook further explains the relevance
and importance of this metric.

When maintenance misses a scheduled action because an aircraft is
broken off station, that’s a reasonable occurrence. When
maintenance misses a scheduled action because the aircraft is pulled
to support the flying program, beware. A unit should schedule
maintenance first and then support the flying schedule with the
remaining aircraft available. Too often, units do it the other way
around—schedule maintenance with airframes left over after
schedulers fill the flying schedule.35

Delayed Discrepancy Rate
The DD rate simply tracks discrepancies that are delayed in being
fixed as the name implies. Many minor system malfunctions are
not critical to mission accomplishment or safety of flight.

The fixing (repair) of these discrepancies can be delayed until
the aircraft is not needed on the flying schedule because of the
minor nature of the problems. “Sometimes maintenance actions
must be deferred to a more opportune time.”36 DDs can be caused
by either maintenance time limitations or supply parts
availability. An example of such a discrepancy is cockpit
lighting. If the unit is only flying day sorties, the cockpit lighting
is not critical and the repair can be delayed until a more opportune
time. Obviously, if the unit is night flying, this is likely not a
candidate for DD status and must be repaired prior to the next
flight.
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Understanding Air Force Fighter
Operations Metrics

Like the maintenance organization, the operations organization
has its own metrics that are tracked to assess mission capability.
The operational metrics are necessarily different than those
within the maintenance organization, but they serve just as
important a function in indicating the performance and readiness
of an organization. One of the key programs used by operational
fighter squadrons is the Ready Aircrew Program (RAP). “RAP
identifies the minimum numbers of sorties that must be flown by
each category of pilot during a set time period.”37

Ready Aircrew Program
RAP drives fighter aircrew training requirements and is a system
devised by the Air Force to assess the readiness of fighter units
to accomplish assigned combat taskings. The genesis of RAP was
the collective set of observations during and following conflicts
related to aircrew performance.

Air Force combat pilots enter periods of conflict at a reduced state
of readiness and gradually increase capabilities until peaking near
the end of the conflict. After combat ceases, the readiness of the
pilots rapidly decreases back to a peacetime level. This decreased
readiness level leads to combat losses at the beginning of the next

message. This message breaks down the individual mission types
and mission elements flown by a particular unit and the number
of those missions and elements that must be flown by each pilot
in the squadron.

Initial Qualification Training, Mission Qualification
Training, and Checkrides
As stated previously, RAP makes up only a portion of a
squadron’s flying training, and it applies only to aircrews that
are already fully qualified in the unit’s combat tasked missions.
Newly arrived aircrews must go through various upgrade
programs outlined in the AFIs to gain their mission qualification.
The initial qualification training (IQT) occurs at the fighter
training units (FTU) located at various training bases. Upon
arriving at a new base, inexperienced aircrew must complete
mission qualification training (MQT) before being certified as
combat mission ready (CMR). These training sorties do not count
toward the RAP.

In addition to tracking RAP, fighter squadrons also
individually track the qualifications of all aircrew assigned
through various evaluation events at specified intervals. For
example, AFI 11-2F-16v2 requires F-16 pilots to complete
instrument qualification check flights and mission qualification
check flights every 18 months in order to maintain currency. The

It is quite evident that there is no shortage of tools to assess

performance within respective organizations. Flying organizations,

through use of the RAP, are clearly able to assess whether aircrews

have flown the required number of the various mission types and

elements required. Maintenance organizations possess even more

detailed data on the performance of the maintenance organization.
conflict. Those that survive early combat gain critical experience
that enhances the chances of later survival.38

This tendency to gain experience during a conflict was seen
as undesirable, and a program to increase combat capability
before a conflict was desired. “To decrease combat losses and
improve mission effectiveness, the Air Force created a program
designed to keep the pilots’ readiness state at a combat level even
during peacetime.”39 That program was RAP, and it was initiated
by the Air Force in 1997.40

Air Force Instruction (AFI) 11-2F-16v1 states that RAP “is
designed to focus training on capabilities needed to accomplish
a unit’s core tasked missions.”41 This program is tied to a unit’s
aerospace expeditionary force (AEF) commitment and is
designed to prepare pilots for their AEF tasked missions. “An
effective RAP training mission requires accomplishing a tactical
or building block profile. Each mission requires successfully
completing a significant portion of the relevant events as
determined by the squadron commander.”42 Therefore, the bulk
of flying training conducted in a fighter squadron is designed to
fulfill the requirements laid out by the annual RAP tasking

results of these check rides are recorded and distilled to provide
leadership the metrics to assess aircrew performance within their
respective organizations.

Metrics versus Effects

After exploring many of the metrics used by the operations and
maintenance communities in the Air Force, it is quite evident
that there is no shortage of tools to assess performance within
respective organizations. Flying organizations, through use of
the RAP, are clearly able to assess whether aircrews have flown
the required number of the various mission types and elements
required. Maintenance organizations possess even more detailed
data on the performance of the maintenance organization. Both
organizations track numbers of hours and sorties flown. A heavily
weighted indicator of fighter squadron performance is successful
execution of the RAP. A major indicator used by maintenance
as stated in the maintenance handbook is MC rate. Both
indicators are useful, but both indicators fall short when viewed
through the effects-based lens.
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Using an effects-based framework, both operations and
maintenance are arguably working toward the same goal. During
peacetime, that goal is an organization that is highly trained and
ready to execute combat taskings. During wartime, the goal is to
successfully execute that combat tasking. However, there is a
glaring disconnect between how the two sides of an effective
combat fighter organization assesses that readiness.

RAP is an imperfect tool that assumes that required numbers
of sorties flown equals desired combat capability. The Air Force
assumes that if an aircrew member executes a certain number of
missions and mission tasks, he or she is fully capable of executing
the unit’s mission tasking. While there is some validity to that
reasoning, the missing ingredient is the effect sought. Simply
because a pilot executes the required number of ground attack
missions, it does not follow that he or she is capable of effectively
engaging and destroying a ground target. There is no vehicle
outside individual squadrons to assess an individual aircrew
memember’s capability to perform his or her mission effectively.
There is no accurate method to assess at the Air Force level
whether all aircrews that executed their required RAP sorties
executed them effectively. At the unit level, programs exist to
track individual aircrew weapons effectiveness, but these
programs are often informal and inconsistent unit to unit.

Similarly, maintenance metrics also fall short of tracking
desired effects. Maintenance metrics are heavily weighted on
tracking sortie counts and maintenance status of those sorties,
but there is no method of tracking whether maintenance
performance adequately supported operational objectives other
than providing good iron to operators and how quickly the bad
iron is repaired.

The Operations and
Maintenance Disconnect

As demonstrated previously, fighter operations and maintenance
use completely separate sets of metrics to assess performance.
This separation often leads to conflicting priorities between the
two organizations. The resolution of this conflict often boils
down to individual personalities of the leaders of the
organizations. If an organization is considered successful, “the
success was totally based on a trust and confidence between the
senior maintenance officer/officer in charge (SMO/OIC) and
director of operations (DO).”43 However, in an endeavor as
important as combat readiness and training, the deciding factor
should not be personality. While the goals of the two
organizations appear complementary, the current framework
sometimes causes them to be contradictory.

Upgrade Sortie Ground Abort
As an example of this contradiction, a hypothetical situation is
presented. Although similar situations occur regularly in fighter
organizations, this example highlights the contrasting priorities
between operations and maintenance. An F-15 squadron is
conducting a flight lead upgrade mission to qualify a pilot to
lead a four-ship of F-15s in a defensive counter air mission. To
qualify a pilot to lead a flight, he must first fly an evaluation
sortie with an instructor pilot (IP) as his wingman.

The flight consists of the upgrade student as the flight leader
or number 1. The IP flies on his wing as number 2. Number 3 is a
qualified flight lead and number 4 is a qualified wingman. The

flight’s objective is to defend a target area from a separate flight
of simulated adversary aircraft attempting to attack it. The
adversary flight may consist of four or more F-15s, also from the
same fighter squadron.

A malfunction on the ground prior to takeoff illustrates two
totally different views taken by operations and maintenance. In
this scenario, number 2’s aircraft has a malfunction that prevents
it from taking off. For maintenance, that counts as a single ground
abort which impacts their FSE rate. However, for operations the
effects are more profound. If an IP is not with the student for the
flight, number 1 cannot lead the other two aircraft for the mission
as he is not yet qualified to do so. Therefore, this situation has
two possible outcomes.

The first outcome is a noneffective mission by operation
standards. Since number 1 is not yet a qualified flight lead, he
would be required to take off separate from the remainder of his
flight and fly an alternate mission than the one planned. The other
two fighters in the flight would either fly their own alternate
mission or attempt to execute the planned mission with a
significantly reduced force ratio. Regardless of which course of
action is taken, all four missions are noneffective from an
operations scheduling standpoint, since they were all scheduled
with the purpose of supporting number 1’s upgrade sortie which
did not occur.

Maintenance views this  si tuation differently.  For
maintenance, number 2’s sortie is a ground abort, and therefore
noneffective. However, if the other three aircraft take off and fly
any type of mission, maintenance tracks this as three effective
sorties, even though the desired end effect of the entire four-ship
mission was not achieved.44

The second possible outcome is more complex. In this
scenario, number 2 is the linchpin for successful completion of
number 1’s syllabus required training event. In this case,
operations might elect to have one of the other pilots shut down
his aircraft and allow the IP to take that aircraft if no spare aircraft
are available. Executing this pilot swap inevitably causes delays
and the three good aircraft (IP now in a good jet) would most
likely take off more than 15 minutes after the scheduled takeoff
time. Any takeoff greater than 15 minutes later than scheduled
departure time is considered a takeoff time deviation by AFI.45

The operations supervision displayed flexibility in an effort to
complete an effective sortie, but the situation that follows
highlights the perverse emphasis on metrics.

All the actions taken in this scenario by the operators and
maintainers are tracked in any of the several metrics. The jet that
did not take off is counted as a ground abort and detracts from
maintenance’s FSE Rate. The remaining late takeoffs are the
source of an often seen battle between operations and
maintenance. From the operations perspective, the late takeoffs
should be charged against maintenance because their root cause
was a mechanical malfunction on one aircraft. The ripple effect
of shuffling pilots to ensure an effective sortie was the by-product
of the single malfunctioning jet. Maintenance would view this
differently. From the maintenance perspective, the three late
takeoffs are an operations responsibility since operations chose
to shuffle pilots. The other three aircraft were mechanically sound
and would have been able to take off on time had operations not
chosen to swap pilots.46 Neither side is incorrect in their
conclusion, but the situation illustrates the disconnect in
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priorities often caused by the key metrics currently in place. None
of the metrics track the desired effect of this entire exercise. The
desired effect is to produce a qualified flight lead.

In-Flight Emergency
Another scenario that vividly illustrates the aforementioned
disconnect between the operations and maintenance camps
occurs when dealing with an aircraft that encounters an in-flight
emergency (IFE). In this example, an F-16 takes off for a tactical
training mission but experiences a critical systems malfunction
(hydraulics in this case) at the beginning of the mission. The pilot
then spends time orbiting over the field to burn down fuel to an
acceptable landing weight before executing an emergency
landing. The loss of his hydraulic system causes his brakes to be
ineffective and he uses the cable arresting system to safely
recover his aircraft.

For operations, this is obviously not an effective mission since
few, if any, of the tactical tasks required during the sortie were
executed. The pilot may be able to log a RAP counter sortie if
any tasks were accomplished. Also, this may count as an air abort
if operations declares it so. The maintenance implications are
different. For maintenance, this sortie contributes to their IFE rate
and would count as a code-3 mission. However, maintenance
could count it as an effective sortie since the aircraft successfully

In a hypothetical situation—for purposes of discussion—two
F-16s are scheduled for a BFM mission. However, one F-16
aborts on the ground for a mechanical malfunction. The remaining
F-16 takes off, but is unable to execute the scheduled BFM
mission because of the lack of an adversary aircraft. For
maintenance, this is one noneffective sortie since the other aircraft
was able to take off and fly an alternate mission. However, for
operations, this counts as two noneffective missions because the
RAP-tasked mission of BFM was unable to be flown. In terms of
simple statistics, this scenario provides a 50 percent effectiveness
rate for maintenance, while being 0 percent effective for
operations in terms of RAP accomplishment. This is too great a
disconnect when viewed as a means to effectively track the
combined effectiveness of the two sides of the equation to assess
combat capability.

Effects-Based Meets Metrics

The three situations discussed provide a few examples of
commonly faced metrics dilemmas by fighter operators and
maintenance. Furthermore, they highlight a potentially
disconnected set of priorities for the two organizations. In an
environment where segments of the military have begun to
embrace the effects-based concept, perhaps the time has come to

The first challenge to solving the disconnect between operations and

maintenance is a mindset change. Both organizations must embrace

the effects-based concept. Leadership on both the operations and

maintenance sides are under stress to perform, and the most visible

measure of performance is the numerous metrics briefed at daily and

weekly meetings with group and wing leadership. This stress can lead

to a myopic view that loses sight of the joint goal and focuses on the

metrics themselves.

took off and landed.47 Furthermore, the “code 3 doesn’t affect
any maintenance stats unless it exceeds their 8-hour fix rate or
sits for a while. That sortie, even though it was a launch to high
key, and slide into the cable, would still count as effective in
maintenance math.”48

RAP versus Maintenance Effectiveness
A final example highlights the disconnect between the RAP
tasking message and maintenance statistics. The draft 2008
F-16 Block 50 RAP tasking message states that inexperienced
pilots must fly 12 basic fighter maneuvers (BFM) sorties to fulfill
the requirements laid out by the message.49 BFM is essentially a
one-versus-one dogfight mission where both aircraft attempt to
maneuver to a position of advantage in a visual dogfight, and
then achieve valid weapons employment. Therefore, the mission
is necessarily flown as a two-ship.

do the same with regards to logistics and operations. Doing so
will require a change in mindset, a redefinition of the context
within which metrics exist, and the introduction of a new
simplified metric to track unit effectiveness.

Changes in Mindset
The first challenge to solving the disconnect between operations
and maintenance is a mindset change. Both organizations must
embrace the effects-based concept. The Maintenance Metrics
U.S. Air Force handbook states that, “a unit should schedule
maintenance first and then support the flying schedule with the
remaining aircraft available.”50 This statement quite literally
places the cart before the horse. The intent of the statement is to
ensure fleet health and ensure that a flying unit’s aircraft are not
flown without regard to maintenance requirements. However,
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literal interpretation of this statement can lead to an antagonistic
relationship between two partners in a critical relationship.

Both sides of this equation must realize that they share a
common goal. That common goal is to produce the best trained
aircrew flying the most reliable aircraft. To this end, the tracking
of the plethora of maintenance metrics often detracts from this
goal rather than supporting it. Even though both the metrics
handbook and AFI 21-101 warn against chasing metrics for
metrics sake,51 anecdotal evidence shows that sometimes to not
be the case. Leadership on both the operations and maintenance
sides are under stress to perform, and the most visible measure of
performance is the numerous metrics briefed at daily and weekly
meetings with group and wing leadership. This stress can lead to
a myopic view that loses sight of the joint goal and focuses on
the metrics themselves.

Redefining the Context
As stated in the metrics handbook, metrics are important. This
article does not argue that current metrics should be done away
with. However, the existing metrics should be reframed and
placed in a different context. The existing metrics need to be used
to track unit performance internally and not be used to display
unit performance to higher leadership.

AFI 21-101 states that, “the MC rate is perhaps the best-known
yardstick for measuring a unit’s performance.”52 However this
rate tells leadership little in relation to the overall effectiveness
of the unit. This rate provides a snapshot of aircraft that are
capable of executing some of the tasked missions. Referring to
the previous explanation, this rate includes aircraft that are both
fully and partially mission capable. Possessing capable jets on
the ground tells very little about whether or not those aircraft
effectively accomplished the mission. However, this statistic is
often the measure of merit used to assess whether the organization
and leadership within a maintenance unit are functioning
effectively.

Similarly, all the various metrics previously discussed provide
a good symptomatic snapshot of the maintenance units’
preparation to support flying operations, but they do little to
highlight the sought-after effects. The FSE shows how well or
poorly the schedule was executed. The code-3 rate can show how
many of the aircraft suffered major malfunctions. The RR and
ground abort rate can indicate the quality of maintenance
performed. The DD rate can show a requirement for more time to
fix minor discrepancies. However, none of these statistics truly
represent how well maintenance is supporting the end result
desired.

As a result of the emphasis placed on these metrics, flying unit
leadership finds themselves bombarded with countless statistics
and metrics that provide very little insight as to whether the
operators are able to effectively train for combat or not. The wing
commander or maintenance group commander at a fighter base
can do little to impact each individual statistic and they thus
become barely actionable data. The leadership needs to be
concerned with macro issues, such as whether the two partners
in this relationship are working well to produce an effective end
product. The metrics bombardment can often bring leadership
attention to a more micro level than required.

To prevent this leadership spiral to the micro level of
operations, the existing bounty of metrics needs to be a tool used
within the individual maintenance units to assess performance.

The micro-level statistics should be removed from the purview
of base leadership and used as internal control and performance
measures. The leadership exposure should be limited to mission
effectiveness and nothing else. Then, if desired by leadership to
investigate problem areas, the various metrics can be presented
for troubleshooting purposes. The many metrics do not help
leadership at the group or wing level unless action needs to be
taken to fix major problem areas.

Mission Effectiveness Rate
This article highlights several examples where operators and
maintenance assess effectiveness using different criteria. This
does not make sense when the two sides are so intertwined and
supposedly working towards the same goals. Mission
effectiveness should mean the same thing to a maintainer as it
does to an operator. There should be no difference as to how the
two sides view an effective sortie. Operations cannot base
effectiveness on whether certain tasks were accomplished during
the mission, while maintenance views any sortie that takes off
and safely lands as the measure of effectiveness.

To this end, perhaps a new measure of effectiveness is needed.
That measure is mission effectiveness (ME) rate. The calculation
of the ME rate needs to be extremely straightforward and focus
on the effects-based concept. Merely flying a sortie is not an
effective measure of success. Similarly, simply accomplishing a
set of tasks dictated by the RAP tasking message cannot be the
sole indicator of operational success. Both types of statistics are
similar to the sortie counts and bomb tonnage used in Vietnam
to gauge effectiveness and are, just as in Vietnam, not an accurate
portrayal of whether a fighter organization is ready to execute a
wartime tasking. As they exist currently, these metrics provide
nothing more than a square filler mentality to fighter operations.

The ME rate should consist of inputs from both the
maintenance and operations side of a fighter unit. Both units work
toward a common goal, so receiving a common report card is
not an unreasonable method of tracking performance. Under the
current system, the maintenance is graded heavily on MC rates
while operations focuses on RAP tasking accomplishment. This
divided effort can foster detached objectives that may not
complement each other. The combination of the two
organizations within a unit should then be presented to
leadership for their assessment of unit performance.

The basic construct of the ME rate should account for the
major competencies of the operations and maintenance
structures. At an individual sortie level, the effectiveness of that
sortie should be measured by one thing and one thing only. Was
the tactical objective achieved? If the tactical objective was not
achieved, then there should be an explanation as to why not. For
example, assume that a flight of four A-10s (Hog Flight) launches
on a surface attack tactics mission. The main objective set by
the flight leader is to drop all bombs within a 10-minute time on
target (TOT) window and for at least 75 percent of the bombs
carried to achieve hits. The ME rate for that sortie would be 100
percent if all four jets dropped within the TOT window and all
scored hits.

The ME rate would vary based on maintenance or operation
inputs. If one aircraft ground aborts, but the remaining three hit
the target as planned, the ME rate would be 75 percent for that
flight. In combat, operational fighter aircraft do not fly as single
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ship missions. The mission effectiveness is based on the results
of the flight and not individual aircraft of pilots. Therefore,
individual sortie ME rates should not be used in measuring
training. Leadership would be briefed that Hog Flight achieved
a 75 percent ME rate and the reason for the rate would be given
as ground abort. Conversely, if all four aircraft took off, but only
two executed effective attacks, the leadership would be briefed
that Hog Flight achieved only a 50 percent ME rate. The reason
presented for that rate would be pilot performance.

All the metrics previously discussed in this article are still
relevant and should continue to be used to fine tune the
performance of the organization. However, the final measure of
success should be the overall ME rate. This provides leadership
a macro-level tool to focus their attention. If a unit is achieving
a consistently low ME rate due to maintenance issues, the
commander should focus his or her attention on the processes
used by the maintenance organization. Conversely, if a unit
achieves a low ME rate due to pilot performance, the leadership
may consider investigating the squadron’s pilot proficiency and
training programs. The bottom line is that the ME rate gives
leadership a tool to assess overall performance and an indication
of what aspect of an organization needs attention to fix any
deficiencies.

flying squadrons. Numerous requirements exist to fly many types
of missions and to conduct specified numbers of mission tasks
during those sorties, but no true method exists to convey true
combat effectiveness to wing leadership and above.

Similarly, the maintenance organization has developed a
plethora of statistics and measures of merit to assess performance.
As stated in the many governing documents, these statistics are
designed to provide a snapshot of unit performance in relation
to the ability to provide good iron on the ramp for use by
operators. However, all these statistics fall short of truly assessing
the effectiveness of the maintenance organization to support
training and combat taskings. Just as RAP is an ineffective tool
to gauge pilot effectiveness, the maintenance statistics do not
provide an accurate measure of the support provided to operators.
The statistics merely reflect the condition of the aircraft before
and after the mission. The desired effect is not tracked by any
existing means.

Just as the US military has departed from assessing success
based on sortie counts and tonnage dropped, the time has come
to enhance assessment of fighter operations and maintenance in
terms of desired effects rather than mere statistics. Both
communities strive for accomplishing complementary goals. The
performance metrics need to measure desired effects and not

Just as RAP is an ineffective tool to gauge pilot effectiveness, the

maintenance statistics do not provide an accurate measure of the

support provided to operators. The statistics merely reflect the condition

of the aircraft before and after the mission. The desired effect is not

tracked by any existing means. The goals need to measure desired

effects and not internal metrics used to assess and modify

performance. The mission effectiveness rate meets this requirement.

Summary and Conclusion

Both the flying and the maintenance of fighter aircraft in the Air
Force have made great strides since the advent of tactical
aviation. The lethality of pilots and aircraft has grown by leaps
and bounds when compared to the young aviators flying fabric-
covered biplanes during the infancy of flight. Similarly, the
logistics community has gone a long way to codify sound
practices for repairing and maintaining tactical aviation assets.
Both communities have come a long way, but they have not
achieved the final solution yet.

The  opera t ions  communi ty  i s  too  en t renched  in
accomplishing a set number of tasks to gauge effectiveness. Far
too much emphasis is placed on the annual RAP requirements as
a means to assess training performance. Pilots are required to fly
an arbitrary number of certain types of missions to prove combat
capability. There is no current method for communicating true
performance during training missions outside the individual

internal items used to assess and modify performance. The
mission effectiveness rate meets this requirement. To implement
this concept, old paradigms for assessing performance must be
eschewed in favor of a new mentality. That mentality is the
focusing of all effort within a fighter organization to support a
single goal. That goal is the effect sought. The time has come to
modify the current measures of merit and construct a framework
that seeks desired effects in a training environment to maximize
combat capability in Air Force fighter squadrons.
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Logistics…embraces not merely the traditional functions of supply and
transportation in the field, but also war finance, ship construction, munitions
manufacture, and other aspects of war economy.

—Lieutenant Colonel George C. Thorpe, USMC

Logistics comprises the means and arrangements which work out the plans of
strategy and tactics. Strategy decides where to act, logistics brings the troops to that
point.

—General Antoine Henri Jomini

The hardest thing to change is organizations that have been successful and have
to change anyway.

—Deputy Secretary of Defense John White

New conditions require, for solution—and new weapons require, for maximum
application—new and imaginative methods. Wars are never won in the past.

—Gen Douglas MacArthur, USA

The creative leader is the one who will rewrite doctrine, employ new weapons
systems, develop new tactics and who pushes the state of the art.

—Secretary of the Army John O. Marsh, Jr
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Article Acronyms
CDG – Center for Digital Government
ERP – Enterprise Resource Planning
IGT – International Game Technology
IT – Information Technology
KPI – Key Performance Indicators

Introduction

Enterprise Resource Planning (ERP) systems are
comprehensive packaged software solutions which
aim for total integration of all business processes and

functions.1 The Center for Digital Government (CDG)2

defines ERP as “business applications used by enterprises
to manage and integrate best practice business, financial,
administrative, and operational processes across multiple
divisions and organizational boundaries.” The CDG adds
that these applications act as the backbone of the enterprise
and are designed to support and automate the processes of
an organization. ERP systems have become so widely
diffused that they are now commonly described as the de
facto standard for replacement of legacy systems in
medium- and large-sized organizations, and it is said that
some companies find it impossible to work without one.3

Organizations choose to implement ERP systems for
many reasons, ranging from the fear of what might happen
if they don’t implement to the reward for maximizing

technological opportunities in their operations and the
resulting increased efficiencies, effectiveness, and potential
profit. One study indicated that firms typically provide one
of six reasons for implementing ERP—the number one
reason was the need for a common information technology
(IT) platform.4 Parr and Shanks also point out that
organizations justify ERP implementations based on the
desire for process improvement, data visibility, operating
cost reductions, and increased responsiveness to customers
through improvements in strategic decisionmaking.5

Another study by Deloitte Consulting found that
motivations for ERP implementation fell into one of two
broad categories: a resolution of technological problems and
a vehicle for solving operational problems such as
noncompetitive business performance and ineffective
business processes.6, 7 Others choose to implement ERP
because of the seamless integration of all information flows.

ERPs evolve as they make their way through a life cycle,
usually starting with conception and ending with a new way
of doing business. Ross and Vitale8 suggest the life cycle
begins with the design phase where decisions regarding
process change and process integration are made. This is
followed with implementation, when employees start using
the system. Next is stabilization where processes are cleaned
up and organizations attempt to adjust to the new
environment. Continuous improvement follows and is
defined by adding bolt-ons, which are specialized
applications that augment the ERP system, and engaging

Julie S. Newlin, Major, USAF
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Design

Implementation

Stabilization

Continuous 
Improvement

Transformation

in process redesign to implement new structures and roles to
leverage the system. Finally, the organization enters
transformation, where use of the new system is part of everyday
operations. There is no longer management emphasis on using
the system, it is simply used. Organizational personnel have
accepted the system and processes have been modified to match
the information system if necessary. A visual representation of
their model is provided at Figure 1. Note that the line represents
productivity during the implementation. There are other models
representing ERP life cycles,9, 10 but they depict the same basic
journey.

Success of an ERP is defined in various ways, depending on
who is defining it. Success may represent staying on time or under
budget or it may represent improving the organization’s share
of the market as a result of improved IT.11 Additionally, Markus,
et al. states that success is measured in the phase following
implementation (the stabilization phase in Figure 1) by three
things:

• Short-term deterioration in key (business) performance
indicators (KPI) such as process cycle times, inventory levels,
and operation labor costs

• Length of time before KPIs and business impacts return to
normal

• Short-term negative impacts on organization’s suppliers and
customers such as average time on hold, lost calls, lost sales,
and customer satisfaction levels

When an organization moves into the final phase, it is
measured by the following:

• Achievement of business results expected for the ERP project,
such as reduced IT operating costs and reduced inventory
carrying costs

• Ongoing business improvements after expected results have
been achieved

Productivity

Productivity is a standard measure often used to assess
organizational performance. The basic productivity equation is
output divided by input, and is the backbone of all productivity

measurements and principles.12 Slight variations are used when
calculating labor, capital, and material productivity, but
basically one finds the ratio of the real economic value of outputs
in the general marketplace to the real economic value of inputs.13

Rosenbaum identified five methods for corporate management
to improve productivity.

• Change in management policy

• Altering the mix or nature of inputs

• Adding new technology

• Adding new products

• Adding new markets

The implementation of an ERP obviously falls into the third
category, but simply adding new technology does not
automatically improve productivity. An organization may need
to prepare for a decline in productivity before any improvements
are recognized.

Productivity and ERP Implementation

There are many anecdotal examples of how ERP implementations
have made an organization better. Rainer and Turban relay a story
of how International Game Technology (IGT) spent 2 years
implementing an ERP system that resulted in company-wide
benefits.14 IGT integrated its three major business functions
through a common information platform. This allowed
operations workers on the plant floor to access manufacturing
process details online at their workstations, more accurate
inventory records, and improved turnaround time for rush orders.
However, without empirically examining this situation, it is not
clear exactly how much productivity actually improved
(assuming it did) or exactly when the improvements were
recognized. For this reason, it is necessary to review studies that
have undergone a more rigorous process in arriving at conclusions
regarding improved productivity.

How productivity is measured varies based on what was
important to the organization being studied. For example,
McAfee used order-response time and on-time completion of an
order because they were two of the most important operational
performance measures in the organization studied.15 However,

as  noted  by  Stensrud  and
Myrtveit, it is hard to find
productivity indicators that
allow one to compare apples to
apples. Organizations typically
use indicators that are easy to
collect and count.16

Many companies may not see
the benefits they expect until a
year after implementation.
Typically, performance problems
are more likely to occur if the
implementation is big bang.17

Ross and Vitale found that all
firms experience an initial
performance dip,  with the
typical stabilization period
lasting 4 to 12 months with
varying intensity and length.18Figure 1. Stages in the ERP Journey
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Gattiker and Goodhue tested organization task efficiency based
on months since ERP go-live and found that performance
improves over the first year, increasing year by year but at a
decreasing rate.19 In the 111 manufacturing plants they studied,
they found that, after clearing implementation hurdles, task
efficiency, coordination improvements, and data quality led to
improved overall plant level benefits.

McAfee found performance dips during ERP implementations
mirrored those during introduction of advanced manufacturing
technology.20 Specifically, performance was significantly
different before and after ERP was in place. In his study of a
manufacturing firm, he found the production dip bottomed out
at about 30 days and then began to improve. Data was only
available for 250 days post implementation, but at that point
improvements to pre-ERP numbers were evident. Performance
had improved steadily at a decreasing rate since approximately

Markus, et al. found that all 16 companies in their study
experienced moderate to severe business disruption when their
ERP systems went live.23 He found that the companies had
difficulty diagnosing problems and then recovering from them.
The companies sometimes achieved normal operations only by
permanently increasing manning, then reducing their
expectations about labor efficiency. Overall, the companies were
unprepared physically and psychologically for the difficulties
of the shakedown phase (shakedown refers to the period of time
from going live until normal operation or routine use has been
achieved). Several companies in the final stage could not say
whether they had achieved business benefits from using ERP
with any confidence because they had not set deliberate goals.24

An interesting finding by Markus, et al. was that some
companies who claimed implementation success could be
considered failures later on.25 They had implemented on time or

ERP is a comprehensive standardized software solution that uses

industry best practices, ties an entire organization together, runs on a

common database, and shares data in real time. Studies found that

productivity improves after an initial decline, at worst returning to pre-

implementation levels. Measurable implementation milestones should

be set so that organizations can track their progress and quantifiably

state productivity levels. Managers need to be careful in defining

success and manage each stage of the implementation to ensure

overall, long-term improved productivity.

the 30 day post-ERP time frame, although it was not clear if steady
state, or transformation, had been reached. The smallest
improvement was a 26.5 percent reduction in average daily lead
time for orders without a computer and the largest was an 89.1
percent reduction in the late shipment rate for orders with a
computer. Although factors unrelated to implementation could
have contributed to this performance improvement, company
personnel expressed the strong belief that the company could
not have reached these performance levels without the new IT.21

Hitt, et al. used a Cobb-Douglas productivity function to
measure productivity, performance ratio analysis, and stock
market valuation across a broad section of organizations before,
during, and after implementation.22 Their findings show that
productivity during implementation was higher than before and
that there was a dip immediately following the implementation.
Further, performance is at least maintained and possibly
improved following ERP implementation. The data also suggests
higher performing firms tend to be the ones adopting ERP
systems. Unfortunately, there was limited data for the years
following the study and thus a limitation of their research.

within budget, but in doing so perhaps cut scope or did not
reengineer business practices and later on did not realize the
business benefits expected. The reverse also held true. An
organization that was technically a failure after implementing
only 15 percent of the planned ERP experienced substantial
inventory reductions. This finding suggests that companies
should  be  concerned  wi th  success  a t  a l l  s t ages  o f
implementation.26

Hendricks, et al. conducted a study to determine the impact
of enterprise systems, including ERP, on corporate performance
as measured by long-term stock price and profitability measures
such as return on investment and return on sales.27 By accessing
public data on firms that had announced initiation or completion
of an ERP, they tracked performance over a 5-year period—2
years of pre-implementation and 3 years of post-implementation.
The findings revealed an improvement in profitability, but not
in stock returns. Additionally, the improvement was most evident
in early adopters of ERPs and there was no evidence of negative
performance with any system.
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Shin used a production function-based econometric model to
study the business effects of enterprise applications, such as
ERPs.28 His research was focused on small businesses, with less
than 300 employees, in Korea. Contrary to the previously
discussed studies, he found ERP’s effect on productivity was
insignificant or even negative in some cases. However, as
acknowledged by the author, the fact that his study covers only
2 years of data could be a factor in this result. Perhaps the real
benefits take place several years from the adoption time, after
organizational change, education, and business processes have
been adjusted.29

Summary

ERP is a comprehensive standardized software solution that uses
industry best practices, ties an entire organization together, runs
on a common database, and shares data in real time. Today, ERP
implementation is so widespread that it has gotten to the point
where businesses are afraid of the consequences if they don’t
adopt ERP. If time is spent on choosing the correct tool and
ensuring the data is good, many benefits stand to be realized.
However, there are stages to an implementation, and productivity
may decline before it begins to improve. Discounting Shin’s
negative findings on the impact on productivity, findings are
positive. Studies found that productivity improves after an initial
decline, at worst returning to pre-implementation levels.
Measurable implementation milestones should be set so that
organizations can track their progress and quantifiably state
productivity levels. Finally, managers need to be careful in
defining success and manage each stage of the implementation
to ensure overall, long-term improved productivity.
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The way to get started is to quit talking and begin doing.
—Walter E. (Walt) Disney

… nothing is impossible for the man who does not have to do it.
—Ancient strategic aphorism

An ounce of proactive engagement protection is cheaper than a pound of
warfighting cure.

—Anonymous

The merit of an action lies in finishing it to the end.
—Genghis Khan
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Aircraft maintenance metrics
are important. Don’t let
anyone tell you differently!
They are critical tools to be
used by maintenance
managers to gauge an
organization’s effectiveness
and efficiency. In fact, they are
roadmaps that let you
determine where you’ve been,
where you’re going, and how
(or if) you’re going to get
there. Use of metrics allows
you to flick off your
organizational autopilot and
actually guide your unit. But
they must be used correctly to
be effective.

This handbook is an
encyclopedia of metrics and
includes an overview to
metrics, a brief description of
things to consider when
analyzing fleet statistics, an
explanation of data that can
be used to perform analysis, a
detailed description of each
metric, a formula to calculate
the metric, and an explanation
of the metric’s importance and
relationship to other metrics.
The handbook also identifies
which metrics are leading
indicators (predictive) and
which are lagging indicators
(historical). It is also a guide
for data investigation.
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In today’s fiscally constrained environment,
correct  inventory management has become
even more critical than in the past. In “Engine

Safety Stock: An Opportunity to Avoid Over-
Sparing Engines” Duane Anderson examines
current engine safety stock processes and levels
and makes a case for reducing stock levels.

Currently, the Air Force computes engine
safety stocks in the Propulsion Requirements
System (PRS), which computes a base safety-
stock level (BSL) with a subcomponent
including a war ready engine (WRE) target. The
BSL forms the basis of many metrics upon which
priorities are set and work around actions are
undertaken if an engine goes red (below BSL/
WRE target). The current process disregards the
aircraft availability target of the aircraft and
computes an 80 percent availability based both
on demand variation and wartime flying hours.
According to Anderson, this computation creates

Engine Safety Stock: An Opportunity to Avoid Over-Sparing Engines

a glut of engine inventory compared to the aircraft
availability (AA) target and commodity stock
levels, especially for systems with low AA targets.

Anderson proposes a decrease in engine
safety-stock levels and inductions by integrating
the D200A item-level planning process, the AA
planning process, and the engine planning
process. Then, he suggests reclaiming lost
assets and developing a burn down plan for
engines that are clearly overstocked once the
systems are more closely integrated.

War ready engines are safety stock, and the
current process, Anderson notes, results in an
overabundance of this safety stock with little effect
on actual aircraft availability and mission
capability. Not only are the targets very high
compared to the variability of engine demand, but
the Air Force often overproduces beyond the
WRE target. Engine availability targets need to be
balanced with aircraft availability, otherwise there
is negative impact on actual mission capability.

Safety stock is a term used by inventory specialists
to describe a level of extra stock that is maintained
below the cycle stock to buffer against stock outs.
Safety stock (also called buffer stock) exists to
counter uncertainties in supply and demand. Safety
stock is defined as extra units of inventory carried
as protection against possible stock outs.
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Inventory management is about two things: not
running out, and not having too much. Our desire to
not run out, along with uncertainties in demand and
supplier lead times are why we have inventory in the
first place. Essentially, inventory is a reserve system to
prevent a stock out. However, as important as it is to
prevent such a stock out, we also don’t want to hold
onto too much inventory because of holding costs. So
how do you balance the two and what is the right
amount? More importantly, when should you reorder
in order to prevent a stock out?

—Charles Atkison

Introduction

Safety stock “is a term used to describe a level of stock
that is maintained below the cycle stock to buffer
against stock outs. Safety stock, or buffer stock, exists

to counter uncertainties in supply and demand.”1 It is
commonly defined as extra units of inventory carried as
protection against possible stock outs. Safety stock or buffer
stock is held to counter uncertainties in supply or demand.2

The Current Process

The Air Force computes engine safety stocks in a system
called the Propulsion Requirements System (PRS), which
computes a base safety-stock level (BSL) with a

subcomponent including a war ready engine (WRE) target.
The BSL forms the basis for many metrics upon which
priorities are set and work-around actions are undertaken if
an engine goes red (below BSL/WRE target). Engines are
very expensive to buy or repair. The current process
disregards the aircraft availability target of the aircraft and
computes an 80 percent engine availability based both on
demand variation and wartime flying hours. This
computation creates a glut of engine inventory compared
to the aircraft availability (AA) target and commodity stock
levels, especially for systems with low AA targets.

Proposed Process

This article proposes a decrease in engine safety-stock levels
and inductions by integrating the D200A item-level
planning process, the AA planning process, and the engine
planning process. It also proposes reclaiming assets and
developing a burn down plan for engines that are clearly
overstocked once the systems are more closely integrated.

War ready engines are safety stock, and the current
process results in an overabundance of this safety stock with
little effect on actual aircraft availability and mission
capability. Not only are the targets very high compared to
the variability of engine demand, but the Air Force often
overproduces past the WRE target. Engine availability
targets need to be balanced with aircraft availability,
otherwise there is negative impact to actual mission
capability.

Duane Anderson, USAF
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Hypothetical Case

For example, let’s look at an engine we will call the F-333, used
in a single engine fighter. There are 160 planes in the fleet using
the F-333 and the BSL target is 40. The actual BSL is 25, and
thus 62.5 percent of the target—below target by 15 engines, and
considered red.

Though the F-333 logistics personnel are running around
expediting actions and incurring extra cost to correct the red
status, the reality is that the aircraft using the F-333 are in very
little danger of not being able to complete assigned missions
because of the lack of WRE. There is actually a positive inventory
position of 25 working engines. This equates to 16 percent safety
stock, on a red program, assuming the aircraft has an availability
rate of 100 percent for nonengine parts. If the availability target
of the aircraft is 65 percent excluding engine parts, the safety
stock is even higher, since the engines will not make the aircraft
mission capable anyway. In this hypothetical case, if the WRE
was 40, the simple safety stock percentage would be 25 percent.
However, there are also spare line replaceable units (LRU) and
shop replaceable units (SRU) (major components) that are not
installed on engines, providing additional safety stock. Finally,
there are perhaps half or more installed serviceable engines on
the remaining 35 percent of the fleet (17 more engines). To
quickly convey the type of cost savings if we integrated PRS
with aircraft availability targets, the F-333 program could keep
25 spares and cost avoid repair of 33 engines in one inventory
turn. The typical cost for an engine repair is between $1M and
$3M, so this cost avoidance is significant.

Pipeline

In addition to savings from integrating AA to PRS, the PRS
pipeline is also based on an 80 percent engine availability target.
Engines are typically onetime buys at the beginning of programs,
but as programs get older the pipeline and the AA target decrease.
This provides an opportunity for reclamation of the spare
unserviceable engines using temporary work orders to avoid
costly new procurement. Using our hypothetical example,
assume the F-333 used to have an AA target of 80 percent, and a
calculated pipeline of 73 unserviceable engines. Now, having
dropped somewhat, the pipeline is only 40 engines. This leaves
33 possible engines available for reclamation, each of which
could easily avoid $1M in piece-part buys or even repairs.

Real World Case—F-101 Engine3

The F-101 engine was red, since its major command-negotiated
WRE requirement is 28 and the program only had 25 WREs. Four

engines go on each aircraft, and the active fleet size is 66 (264
engines). Thus, the negotiated requirement basically equates to
11 percent safety stock (66 aircraft divided by 6 sets of 4 engines).
In addition to the active inventory, there are approximately 40
F-101s at the Aerospace Maintenance and Regeneration Group
(AMARG) that can be utilized as risk mitigation, as well as over
230 serviceable installs. At the time of this study, the F-101 had
121 other spare engines, many of which could be broken down
to provide LRU and SRU safety stock, as well as spare LRUs and
SRUs.

This information is shown to illustrate that the F-101 engine
is over-safety stocked. There is virtually no effect on the mission
if the WRE is at 25 or 12 due to the speed of lateral support and
how quickly an engine can be put on or taken off a wing
(estimated 40 to 80 hours or $3,200 dollars per engine). Even if
the BSL was to drop to 9 (10 percent of the BSL target of 87), the
worst case scenario would be to use mothballed engines from
AMARG, which although difficult (because of policy), is more
than possible, or to take an engine from one aircraft and put it on
another aircraft.

The aircraft availability goal of the B-1 is 58.5 percent, thus
illustrating the effect of the delta between PRS (80 percent plus)
and the AA (58.5 percent). The cost of repairing an F-101 engine
(or any other engine) simply to create unnecessary safety stock
is astronomical. Incidentally, as of February 2009, further
research shows the F-101 is still listed as red, but actually has a
BSL of 87, and 87 serviceable spares.

Using a recognized commercial method of creating BSL using
historical variation is required. Minimum and maximum policy
would drive planners to hit the target within a defined percentage,
but they would be discouraged from going too far over or under
the decreased environment. Engine programs have already
adopted parts of this too green philosophy, but the tie-in to actual
production does not appear to be lowering the amount of WRE.
Further, the metric does not appear to be strong enough to change
the existing mindset. Nevertheless, this new process, called WRE
banding, has been a success, but does not directly impact many
of the associated problems.

Repair Issues

Another object of concern is how engines are driven into
production. Production schedules of full-up engines are
generally negotiated. A program might plan to produce 20
engines at depot in 1 fiscal year. They do this regardless of the
health position of the aircraft or the engine. Although the
terminology is blunt, the current system buggy-whips engines.
Engines are not driven by the Execution and Prioritization of
Repair Support System (EXPRESS), and thus the piece-parts
required for repair are also suboptimally prioritized. For example,
programs that are green have MICAPs [mission capable] for piece-
parts that have a higher priority in EXPRESS than programs that
are below AA targets. This issue has been discussed with
EXPRESS subject matter expert Mr Steve Roberts, and he
confirms EXPRESS does have the capability to account for this
situation. The users have simply chosen not to turn it on.

Expected Benefits

A significant cost avoidance (at least $1B over 3 years) can be
realized over time by reducing long inventory turn times.

Article Acronyms
AA – Aircraft Availability
AMARG – Aerospace Maintenance and Regeneration
  Group
BSL – Base Safety-Stock Level
EXPRESS – Execution and Prioritization of Repair
  Support System
LRU – Line Replaceable Units
MICAP – Mission Capable
PRS – Propulsion Requirements System
SRU – Shop Replaceable Units
WRE –  War Ready Engine
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Lean methodology, as outlined in such notable books as The
Toyota Way, Lean Thinking, and Streamlined: 14 Principles
clearly outline the benefits of adjusting for variation in demand
by capacity rather than inventory. Extra inventory may include
shelved assets for programs that have additional safety stock at
locations such as the AMARG. While there is a cost to reconfigure
AMARG engines up to current configuration, it is much cheaper
to modify the engine than to expend the unit repair cost of the
engine.

To illustrate, at a micro level, the cost avoidance on another
engine, a single HPT rotor on the F-110-129 engine has a unit
repair cost of $137,000. For this single LRU, the cost avoidance
for a reduction of 12 LRUs (major component) would result in a
$1.65M cost avoidance. A simple look at D200 shows the Air
Force continues to repair LRUs and SRUs even when engines
are 10 to 20 percent over target.

The B-1 and F-101 programs were used as an examples, since
they are supposedly red. Other engine programs are even worse.
For example, the F-110-100 recently had an authorization of 75

serviceable, but had 131 serviceable assets on hand. Although
the F-110-100 is undergoing a Service Life Extension program,
this type of overproduction results in uneven support to the
warfighter and a waste of money without benefit to the customer
or to the mission.

Put in very simple Lean and Theory of Constraints terms, 125
percent engine availability plus 60 percent aircraft availability
equals 60 percent weapon system availability and 65 percent
engine waste.

Notes

1. Definition of safety stock, Wikipedia, [Online] Available: http://
en.wikipedia.org/wiki/Safety_stock#cite_note-0.

2. Safety stock discussion, supplychaincasestudies, [Online] Available:
http://supplychaincasestudies.com/resources_knowledge.html.

3. 26 September 2008 data used.

Duane Anderson is currently a program manager for the
Transformation Technology Team, 429th Supply Chain
Management Squadron, Tinker Air Force Base, Oklahoma.
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The Impact of OPTEMPO on Intentions to Depart the Air Force:
Does the Increase of OPTEMPO Cause Action?

Nathan P. Olsen, Captain, USAF
Sharon Gibson Heilmann, PhD, Lieutenant Colonel, USAF

Introduction

Turnover, defined as the act of an employee leaving an
organization, has assumed crisis proportions for many
employers who struggle to retain people in their

organization.1 Because turnover costs can range from 93 percent
to 200 percent of the leaver’s annual salary, both public and
private organizations are doing all they can to minimize the loss
of their employees.2 The military is not immune to the tremendous
cost of turnover as the Government Accountability Office review
reported approximately 62 percent of enlisted personnel and 40
percent of officers intend to leave the military once their active
duty service commitments are complete.3 In 2007, the armed
forces reduced their overall total force by over 8,000 members
with a common explanation for leaving being the increase in
military operations, commonly referred to as operations tempo
(OPTEMPO).4, 5 As the military downsizes, the OPTEMPO is
likely to increase, thus there is a need to determine the effect of
OPTEMPO on voluntary turnover.6

Previous studies on the impact of OPTEMPO on military
turnover have generated inconsistent findings.7 Some findings
have indicated a high OPTEMPO is consistent with a greater
intention to leave, 8, 9 while other findings have noted the
opposite effect.10, 11 The intent of this study is to evaluate the
effects of OPTEMPO on intent to turnover in the United States
Air Force (USAF) using secondary data from the 2004 Status of
Forces Survey of Active Duty Members.12

Review of Literature

Turnover in the military setting has been evaluated in much the
same way as in the civilian sector. Military turnover studies have
primarily focused on the systematic evaluations which are

determined by the individual’s perceptions about the job.13

Although the research has been centered on the same areas, the
military is faced with some unique differences. For example,
military members do not have as much autonomy in career
decisions as their civilian counterparts. Civilians are able to
leave their profession generally at any time, while military
members are required to fulfill their commitment before they
are allowed to terminate their service in the military.14

Developments in the world have caused the US military to
be deployed in a magnitude and duration never seen before. Not
only has the military been involved in typical military
operations, but it has also been involved in an increasing amount
of peacekeeping and small-scale contingencies such as in Haiti
in 1994 and Somalia in 1993.15 With the increase in military
operations, the amount of time away from primary duty stations
has dramatically increased. Military members are often away
from their homes to attend military schools, train for war, conduct
humanitarian aid, carry out peacekeeping missions, and take part
in combat operations.16 In addition to deployments, military
members often work more than 50 to 55 hours a week.17 With
the increase in deployments and work hours, it is important to
determine if the strain placed on the troops is a factor for
increased turnover.

OPTEMPO is a relatively new construct that has not been
evaluated extensively in regards to its influence on turnover.
OPTEMPO has been defined in many different ways, but for the
purpose of this study, the research will be based on the
OPTEMPO definition provided by Huffman, Adler, Dolan, and
Castro.18 OPTEMPO was considered a multifaceted construct
that needed to reflect a military member’s duties in garrison,
training, and deployed environments.19 Huffman, et al., defined
OPTEMPO as the rate of military operations as measured by
deployments, training exercises, temporary duty (TDY)
assignments, and work hours.

With all of the conflicting information about the effect of
OPTEMPO on turnover, Huffman, el al. attempted to establish a
consistent definition of OPTEMPO and determine its effect on
turnover. The study team used the combined measures of
deployments, training exercises, TDY assignments, and work
hours as the definition of OPTEMPO.20 They team believed a
method of understanding OPTEMPO’s effect on turnover was
to use a consistent definition throughout all additional studies.
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The common definition would help future researchers address
possible explanations for the inconsistent data being reported
in the area of OPTEMPO. The data used by the research team
was collected from the US Army Europe from May 1999 to
January 2001.21 The following three instruments were used to
assess OPTEMPO and career intentions: 22

• An OPTEMPO survey (N=288)

• A career decision survey (N=288)

• An OPTEMPO interview (N=177)

The study provided evidence that role overload related to
work hours was tightly linked with turnover, and that the relation
between OPTEMPO and turnover is curvilinear.23 Basically, a
soldier who does not have high OPTEMPO is likely to depart
the organization, while a soldier with too high OPTEMPO is also
likely to leave the organization. Analysis of the study would
suggest that it is important to find the ideal amount of OPTEMPO
in order to avoid unwanted employee turnover. Most studies
analyzed the OPTEMPO and turnover relationship as a simple
linear association.24 Recent research has shown the relationship
is more complex and should be evaluated as a curvilinear
relationship. A curvilinear relationship would suggest there is
an optimal level of OPTEMPO which maintains unit readiness
and maximizes an individual’s intention to remain in the
military.25 A curvilinear relationship also suggests turnover
intentions will increase when OPTEMPO levels are either very
low or very high.

Hypothesis 1: The relationship between OPTEMPO and
turnover intentions is curvilinear. At moderate levels,
OPTEMPO measures will be associated with low turnover
intentions. At both low and high levels of OPTEMPO,
however, turnover intentions will be high.

Another aspect of employee and organizational linkages
receiving considerable attention from managers and researchers
is the topic of organizational commitment.26 There are several
reasons why organizational commitment has been studied so
extensively, but one of the main reasons is that it has proven to
be a fairly reliable predictor of behaviors such as turnover.27

Overall, research has suggested that an employee’s level of
commitment has an effect on commitment-related phenomena
such as turnover.28 When an employee is considered to be
committed to the organization, he is more likely to remain with
the organization. Although organizational commitment has been
an area of vital concern to the military, there have been very few
organizational commitment studies conducted on military
personnel.29 The studies conducted in this area have been
grounded in the idea that members’ lack of job satisfaction and
commitment are central to their decision to leave the military.30

Because of the relationship between organizational commitment
and employee retention, the military has been interested in the
connection between these two variables. Generally, strongly
committed employees are less likely to leave the military than
weakly committed personnel.31 Hom and Hulin supported this
belief by successfully predicting that organizational
commitment affected reenlistment intentions and reenlistment
behavior.32 Several other researchers supported the same
correlation between organizational commitment and turnover
intentions.33,34 Similar to many constructs, organizational

commitment is hard to define and is affected by numerous outside
influences. For example, prior research has established a negative
relationship between tenure, age, and organizational
commitment.35 It has been noted in some cases that experienced
employees withdraw commitment to the organization and go
through the motions until retirement.36 Due to the influence
between the moderating variables of age and tenure, it is
important to take into consideration moderating variables when
evaluating organizational commitment.

Previous research has indicated organizational commitment
has a negative relationship with turnover intentions. As an
individual increases in organizational commitment, his or her
intentions to leave the organization decrease. The field of
OPTEMPO has not addressed the impact organizational
commitment has on OPTEMPO. Evaluating the effect
organizational commitment has on the OPTEMPO and turnover
relationship will help further necessary research.

Hypothesis 2: Organizational commitment will moderate
the curvilinear relationship between OPTEMPO and
turnover intentions such that increased organizational
commitment will result in a decreased impact of OPTEMPO
on turnover intentions.

Due to the great importance of job satisfaction to individuals
and their well-being, job satisfaction has been studied since the
1930s.37 A lack of job satisfaction can lead to many individual
issues as well as organizational issues. On an organizational
level, lower job satisfaction is linked with higher turnover rates
in an organization.38 There have been numerous theories and
models proposed on the subject of job satisfaction. The majority
of studies can be categorized into two fields: content theories
and process theories.39 Content theories focus on individual
characteristics and experiences that control the behaviors of
employees. Process theories focus on how behavior is initiated,
directed, maintained, and terminated.40 Due to the differences
between the employment environments of civilians and the
military, many studies have been conducted to compare levels
of job satisfaction between the two.41 Generally, these studies
have shown job satisfaction in the military is lower than job
satisfaction in the civilian sector.42 It has been suggested that
job satisfaction in the military may be unique because of the
unique stressors and compensation associated with military
work.43 Some of the unique aspects of the military that were
suggested as reasons for this difference are separation from family,
friends, and a familiar environment; dangerous and unpleasant
conditions; long and irregular hours; low pay; and frequent
rotation. Overall, the difference in job satisfaction and the
military can be attributed to the influence of the work
environment on the individual.44 As many of the suggested
reasons for the lower levels of job satisfaction reported are also
measures of OPTEMPO, the moderating relationship between the
two variables will be tested.

Hypothesis 3: Job satisfaction will moderate the curvilinear
relationship between OPTEMPO and turnover intentions
such that increased job satisfaction will result in a
decreased impact of OPTEMPO on turnover intentions.

Extensive research on the effect of gender and turnover has
had inconclusive results. Hom and Griffeth45 conducted a meta-
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analysis of 15 studies that concluded that females were no more
likely to leave any organization than males. Earlier research
conducted by Cotton and Tuttle46 concluded there is strong
confidence in their meta-analysis that women are more likely to
leave an organization than men. Cotton and Tuttle47 did note
that their research revealed fewer studies found gender differences
than found no differences at all, and one study reported that males
were more likely to leave than females. In more recent research
Stroh, Brett, and Reilly48 studied 488 male and 127 female
managers who had been transferred by 20 Fortune 500
companies. The study found during a 2-year period, women were
more likely to leave an organization than men.49 In contrast, a
study of US federal civil service found there were no gender
differences in turnover.50 An even more recent study by Lyness
and Judiesch51 found that men were more likely to turn over than
females. The recent studies show that there are still inconclusive
results in the field of gender and turnover. Some researchers feel
it is important to understand the relationship between gender and
turnover in order to combat the statistical discrimination theory.
The statistical discrimination theory states that employers’
perceptions about groups, such as the perception that women
resign more than men, can lead to discrimination against
members of the group.52 The current research on OPTEMPO and
turnover has not studied in depth the demographic of gender.
Kelley, Hock, Bonney, Jarvis, Smith, and Gaffney53 also
addressed the issue of gender and turnover by evaluating whether
deployment experiences of active duty Navy mothers caused them
to leave the organization. No differences were reported between
female members with children and females members without
children as related to intentions to reenlist; however, satisfaction
with the Navy did affect retention decisions. In order to fully
understand the relationship gender has with OPTEMPO and
turnover, it is important to study it more in depth.

Hypothesis 4: The relationship between OPTEMPO and
turnover intentions is moderated by gender. Specifically,
the curvilinear relationship between OPTEMPO and
turnover intentions will decrease for males and increase for
females.

Method

With the lack of consistent findings of OPTEMPO and turnover
studies, this study attempted to replicate the findings of Huffman,
et al., and further the research in the area of OPTEMPO and
turnover. The study used the definition of OPTEMPO developed
by Huffman, et al. which focuses on the measurement of
deployments, training exercises, TDY assignments, and work
hours. The study also followed the advice of Huffman, et al., and
used a sample that is more representative of US military personnel.
In addition to using a more representative population of military
personnel, the data is more current and should better reflect
attitudes of military personnel in the post-September 11, 2001
military, which has seen a dramatic increase in OPTEMPO. The
data used for this study is secondary data obtained from the
Defense Manpower Data Center (DMDC) August 2004 Status of
Forces Survey. The survey focused on the personnel issues of
overall satisfaction, retention intention, perceived readiness,
stress, tempo, permanent change of station moves, the Global War
on Terrorism, details on retention, deployments, assignments,

organizational commitment, satisfaction with aspects of military
life, member’s health, compensation, and tuition assistance
programs.54

Data for the August 2004 Status of Forces Survey were
collected via an online 144-item questionnaire completed by
randomly selected military members chosen from the DMDC
Active Duty Master Edit File. The survey process began on 12
July 2004, when the DMDC mailed out notification letters to
38,112 military members selected to participate. The target
population for the Status of Forces Survey consisted of all active
duty members of the Army, Navy, Marine Corps, and Air Force.55

The participants must have had at least 6 months of military
service and been below flag rank.56 In order to obtain a random
sample of the population, the DMDC used single-stage,
nonproportional stratified random sampling procedures.57 All
members of the population were categorized into homogenous
groups based on available demographic variables. Of the 38,112
sample members, 13,396 completed surveys were returned to the
DMDC. The sample for this study used consisted of the 2,171
Air Force members that responded to the survey. Every survey is
subject to potential sources of bias.58 The secondary data set from
the DMDC survey was used to measure four variables and the
individual characteristics of the survey respondents. The four
variables used were OPTEMPO, career intentions, job
satisfaction, and organizational commitment. The individual
characteristics used from the secondary data were rank and
gender.

OPTEMPO
OPTEMPO is a term defined in many ways, but for the purpose
of this study it was evaluated based on the definition of Huffman,
et al., OPTEMPO is the rate of military operations and was
measured by deployments, training exercises, temporary duty
(TDY) assignments, and work hours.59 The relevance of
OPTEMPO as a cause of turnover first emerged in the early 1990s
when there was a decrease in military personnel and a dramatic
increase in military operations.60 Members who took the survey
reported on number of deployments, number of nights away from
permanent duty station because of military duties in the past 12
months, and the number of days worked longer than a normal
duty day in the past 12 months. The number of nights an
individual was away from their permanent duty station because
of military duties in the past 12 months was measured in survey
item number 29 (n = 2,150, M = 2.34, and SD = 1.12). The number
of nights an individual was away from their permanent duty
station because of military duties in the past 12 months provided
information on the number of days the member has been
deployed, taken part in training exercises, and been given TDY
assignments. The final measure of OPTEMPO, work hours was
measured by survey item 28 (n = 2,141, M = 4.28, and SD = 1.64).
The number of days an individual worked longer than a normal
duty day in the past 12 months was added to the number of nights
away from the member’s permanent duty station because of
military duties in the past 12 months to determine the OPTEMPO
of the military member. The use of the member’s reported
information on their estimated workload can be a trusted
reporting measure because studies have shown that perceived
workload correlates reliably enough with archival records.61 The
reported coefficient alpha for the composite OPTEMPO scale for
this sample was .48 (n = 2,141).
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Career Intentions
A military member’s decision to remain in the military will be
the result of the perceived balance between personal cost of
workload and the personal benefit of their OPTEMPO.62 Once a
military member has decided that the levels of OPTEMPO
experienced are no longer worth remaining in the military, they
may begin to have feelings that cause them to lean toward leaving
the organization. The data provided on career intentions is
considered reliable because a positive relation exists between
stated career intentions and actual behavior (for example, 95.7
percent of the soldiers in the study who stated that they intended
to stay did indeed stay, whereas only 59 percent of the soldiers
who stated they intended to leave military service actually did
leave).63 According to the work of Mobley, intent to stay with
the organization has been the closest explanation for turnover
in the causal chain. 64, 65 When scholars choose to study turnover,
they tend to focus on the intent to stay because its relationship
with turnover is moderately strong with a Pearson r = .50.66 The
career intentions of the survey respondents were measured in item
23 (n = 2,167, M = 3.70, and SD = 1.30). Item 23 asked the
respondents to comment on whether or not they would stay on
active duty if they were required to make a decision on it. The
participants were required to answer the question on a scale with
very likely as the highest possible answer, and very unlikely as
the lowest possible answer. For the purposes of this research, a
single-item measure was used to determine the career intentions
of military members. The use of single-item measures is often
discouraged in scholarly research, but recently work on single-
item measures has challenged the skeptics.67 Gardner, Cummings,
Dunham, and Pierce68 attacked the criticisms of single-item
measures with the argument that one good item can be better than
many bad items.69 Wanous and Hudy concluded single-item
measures have an estimated reliability of .82 for group-level data
and a reliability of .7 for individual level data. 70 Generalizing
from these results, it is possible to hypothesize that single-item
measures might be better than multiple measures in some cases.71

Studies have also shown that single-item measures provide a way
for researchers to address methods variance concerns.

Job Satisfaction
Military personnel who report a higher level of job satisfaction
are more likely to stay or indicate an intention to stay in the
military.72 By understanding the effect of job satisfaction on
turnover, it may be possible to take steps to ensure the military
retains valuable service members.73 Job satisfaction was measured
in the survey using a single-item measure in question 21 (n =
2,171, M =3.76, and SD = .93). Respondents were asked to
determine how satisfied they were with the military way of life.
They answered based on a 5-point scale anchored by very satisfied
and very dissatisfied.

Organizational Commitment
The military is striving to develop more committed service
members and families so they are more likely to stay in the
military.74 As the service members’ commitment grows, they are
less likely to be absent from their jobs and leave the military.75

The respondents’ perceived level of organizational commitment
to the military was measured in multiple ways. Respondents were
asked to state how much they agreed with a list of statements on
organizational commitment using a 5-point scale anchored by

strongly agree (5) and the lowest score corresponding to an
answer of strongly disagree (1). An example of the statements
the individual was asked to remark on is, “I would not leave the
military right now because I have a sense of obligation to the
people in it.” The coefficient alpha for the study was .89.

Gender
The current research lacks information on the effect of the
demographic of gender on OPTEMPO and turnover. Price and
Kim76 found that, in general, men intend to stay in the Air Force
less often than women.77 Respondents were asked to indicate their
gender (n = 2,208: Male [0] = 1,196; Female [1] = 1,012).

Results

The complexity of the model studied required the hypotheses to
be evaluated using multiple regression to assess the variance
OPTEMPO explains with regard to intent to leave. Multiple
regression analyses were also used to evaluate whether or not
organizational commitment, job satisfaction, rank, and gender
moderated the influence of OPTEMPO on intent to turnover.

The descriptive and correlation analysis of the independent
and dependent variables resulted in evidence that job
satisfaction and organizational commitment were correlated to
turnover intentions. Job satisfaction and organizational
commitment were negatively related to turnover intentions
(r -.57 and -.62, p<.001, respectively). For the purpose of this
study, organizational commitment and job satisfaction were
evaluated as moderators in the OPTEMPO turnover model.

OPTEMPO and rank were moderately correlated (r = .34, p
<.001). These two variables were expected to be correlated
because as military members increase in rank, their scope of
responsibility increases. With an increase in responsibility comes
increased time at work, which would increase the OPTEMPO of
higher ranking military members. In a study on OPTEMPO
conducted by Huffman, et al., the work hours per day increased
from 11.1 hours per day for junior enlisted to 11.9 hours per day
for noncommissioned officers (NCO), and 12.9 hours per day for
officers. A similar trend was evident with days worked per week
with junior enlisted working 5.2 days per week, senior NCOs
working 5.6 days per week, and officers working 6.0 days per
week.78 Similar support was found for the negative correlation
between gender and OPTEMPO (r = -.17, p < .001), which is
understandable because the assignment of deployments, TDYs,
and work hours in the military are not dependent on the
individual’s gender. All OPTEMPO-related measures are
theoretically assigned equally between men and women. An
alternate explanation of the negative correlation is that women
are not generally assigned to combat units, and the type of unit
often determines the levels of OPTEMPO experienced.79

Hypothesis 1 tested whether OPTEMPO would have a
curvilinear relationship with turnover intentions such that
individuals with low OPTEMPO would have a high turnover
intention and individuals with high OPTEMPO would have a
high turnover intention. To test this hypothesis, one step-wise
regression was computed with the control variables rank and
gender placed in separate blocks. The subsequent blocks of the
regression were comprised of the remaining variables and were
entered in the following order: job satisfaction, organizational
commitment, OPTEMPO and OPTEMPO2. (Note: OPTEMO2 was
created by squaring the term causing the term to be a curved
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shape, and if the regression also had a curved shape it would mean
that OPTEMPO was curvilinear). Use of the step-wise method
allowed for the individual assessment of the relationship between
OPTEMPO and turnover intentions. The first step in the
regression analysis was to evaluate the change in R2 to determine
the amount of incremental variance accounted for by the
independent variables. Additionally, the significant change in
F-values was evaluated to determine if the independent variables
had a significant influence on the dependent variable turnover
intentions. The variance accounted for by each of the
independent variables was significant, except for OPTEMPO and
OPTEMPO2 (rank   �R2 = .05, p < .001, �F = 28.19; gender �R2

= .00, p < .001, �F = 7.76; job satisfaction �R2 = .29, p < .001, �F
= 906.29; organizational commitment �R2 = .13, p < .001, �F =
513.29). Model 1 produced an overall R2 = .48 and an adjusted
R2 = .47 which accounted for the total variance due to the
independent variables of gender, job satisfaction, organizational
commitment, OTEMPO, and OPTEMPO2. In Model 1 gender (�
= .05, p = .00), job satisfaction (� = -.29, p = .00), and
organizational commitment (� = -.44, p = .00) were significantly
related to turnover intentions. Because there was no statistical
significance associated with the OPTEMPO and the OPTEMPO2

variables, the results did not support the presence of a curvilinear
relationship between OPTEMPO and turnover intentions. In
summation, the data did not support Hypothesis 1, and there was
no curvilinear or linear relationship between OPTEMPO and
turnover intentions.

Hypothesis 2 was assessed in model 2. The test of Hypothesis
2 examined the negative moderating effect of organizational
commitment on the relationship between OPTEMPO and turnover
intentions. To test this hypothesis, one regression was computed
with the control variables rank and gender. The subsequent
blocks of the regression were comprised of the remaining
independent variables and were entered in the following order:
job satisfaction, organizational commitment, OPTEMPO,
OPTEMPO2, OPTEMPO X organizational commitment, and
OPTEMPO2 X organizational commitment. The step-wise
method of entering the variables allowed for the analysis of the
possible moderating effects of job satisfaction on the relationship
between OPTEMPO and turnover intentions. The standardized
regression coefficient and the significant change in F-values for
the moderating variable organizational commitment were
evaluated to determine if there was a significant influence on
turnover intentions. Model 2 produced an R2 = .48 and an
adjusted R2 = .47. In Model 2, gender (� = .05, p = .00), job
satisfaction (� = -.29, p = .00), and organizational commitment
(� = -.55; p = .00) were significantly related to turnover intentions.
The results of the linear regression indicated there was no
significant relationship between the moderating variable of
organizational commitment and the relationship between
OPTEMPO and turnover intentions. The standardized regression
coefficient and change in F were not found to be significant for
the moderating variable, organizational commitment (� = -.05,
p > .1). Therefore, the results provided no support for Hypothesis
2. There was no moderating relationship between organizational
commitment and the relationship between OPTEMPO and
Turnover Intentions.

In order to test Hypothesis 3, a new independent variable
comprised of the product of job satisfaction and OPTEMPO was
created. Hypothesis 3 was assessed in model 3. The test of

Hypothesis 3 examined the negative moderating effect of job
satisfaction on the relationship between OPTEMPO and
Turnover Intentions. To test this hypothesis, one regression was
computed with the control variables, rank and gender. The
subsequent blocks of the regression were comprised of the
remaining independent variables and were entered in the
following order: job satisfaction, organizational commitment,
OPTEMPO, OPTEMPO2, OPTEMPO X job satisfaction, and
OPTEMPO2 X job satisfaction. The step-wise method of entering
the variables allowed for the analysis of the possible moderating
effects of job satisfaction on the relationship between OPTEMPO
and Turnover Intentions. The standardized regression coefficient
and the significant change in F-values for the moderating term
were evaluated to determine if there was a significant influence
on Turnover Intentions. Model 3 produced an R2 = .48 and an
adjusted R2 = .47. In Model 3, gender (� = .05, p = .00), job
satisfaction (� = -.28, p = .00), and organizational commitment
(� = -.44, p = .00) were significantly related to Turnover
Intentions. The standardized regression coefficient and change
in F were not found to be significant for the moderating variable
job satisfaction (� = .03, p > .1). The results provided no support
for Hypothesis 3.

Hypothesis 4 was assessed in model 4. The test of Hypothesis
4 examined the negative moderating effect of gender on the
relationship between OPTEMPO and turnover intentions. To test
this hypothesis, one regression was computed with the control
variables rank and gender. The subsequent blocks of the
regression were comprised of the remaining independent
variables and were entered in the following order: job
satisfaction, organizational commitment, OPTEMPO,
OPTEMPO2, OPTEMPO X gender, and OPTEMPO2 X gender.
The step-wise method of entering the variables allowed for the
analysis of the possible moderating effects of job satisfaction on
the relationship between OPTEMPO and Turnover Intentions.
The standardized regression coefficient and the significant
change in F-values for the moderating term gender were
evaluated to determine if there was a significant influence on
Turnover Intentions. Model 4 produced an R2 = .48 and an
adjusted R2 = .47. In Model 4, job satisfaction (� = -.29, p = .00)
and organizational commitment (� = -.44, p = .00) were
significantly related to Turnover Intentions. The standardized
regression coefficient and change in F were not found to be
significant for the moderating variable gender (� = .02, p > .1).
Therefore, the results provided no support for Hypothesis 4. There
was no moderating relationship between gender and the
relationship between OPTEMPO and Turnover Intentions.

The analysis of the data indicated that none of the research
hypotheses were supported, which leads to an additional
question, does OPTEMPO have a significant relationship with
Turnover Intentions when job satisfaction and organizational
commitment are not present? In order to test this additional
research question, two models were tested to examine the
relationship between OPTEMPO and Turnover Intentions and
OPTEMPO2 and Turnover Intentions without the presence of job
satisfaction and organizational commitment. To test this
additional research question, two regressions were computed with
the control variables, rank and gender. The subsequent blocks
of the regression were comprised of OPTEMPO for the first
regression and OPTEMPO and OPTEMPO2 for the second
regression. The standardized regression coefficient and the
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significant change in F-values OPTEMPO and OPTEMPO2 were
evaluated to determine if there was a significant influence on
Turnover Intentions. Model 6 produced an R2 = .06 and an
adjusted R2 = .06. In Model 5, OPTEMPO (� = .07, p = .00) was
significantly related to Turnover Intentions. Therefore, the linear
regression indicated there was a significant relationship between
OPTEMPO and Turnover Intentions. Although there is a
significant relationship, the low R2 value suggested the amount
of variance explained by the model was very low. There are
additional constructs that influenced an individual’s turnover
intention. Model 7 produced an R2 = .06 and an adjusted R2 =
.06. In Model 6, OPTEMPO (� = .12, p > .05) and OPTEMPO2

(� = -.05, p > .05) were not significantly related to Turnover
Intentions. Therefore, the linear regression indicated there is not
a significant relationship between OPTEMPO2 and Turnover
Intentions. The results are inconsistent with the results provided
by Huffman, et al. which reported a curvilinear relationship
existed between OPTEMPO and Turnover Intentions.

Discussion

The principal finding is that OPTEMPO does not have a
significant curvilinear relationship with Turnover Intentions
when accounting for job satisfaction and organizational
commitment. Therefore, there is no evidence supporting the idea
that individuals with low OPTEMPO will have a high Turnover
Intention and individuals with high OPTEMPO will have a high
Turnover Intention. This finding is in contrast to the finding
reported by Huffman, et al., who suggested the relation between
OPTEMPO and Turnover Intentions might be curvilinear.80

Further findings indicated there is no significant relationship
between OPTEMPO and Turnover Intentions when accounting
for job satisfaction and organizational commitment. These
findings are consistent with the findings of Castro, et al.81 and
Reed and Segal82 who found OPTEMPO either to be related to a
soldier’s intentions to stay in the military or had no effect at all.
It is possible that the results of this study are caused by military
members self-selecting into the military because they desire to
have an occupation with high OPTEMPO. Individuals joining
the military know deployments, TDYs, training exercises, and
long work hours will be part of the occupation. These individuals
feel high OPTEMPO is a positive aspect of the job and are willing
to accept the consequences of a high OPTEMPO occupation.
Individuals who have positive feelings about OPTEMPO are not
likely to leave the military when OPTEMPO increases. The
second key finding of the study was that job satisfaction and
organizational commitment did not have a moderating effect on
the relationship between OPTEMPO and Turnover Intentions.
This result supports the evidence that there appeared to be no
relationship between OPTEMPO and Turnover Intentions when
accounting for job satisfaction and organizational commitment.
Results did support the relationship organizational commitment
and job satisfaction have on turnover, and because of this, these
variables would be expected to have an influence on the
independent variable of OPTEMPO and its effect on turnover.
Support for this finding is found in the significantly negative
relationship between job satisfaction, organizational
commitment and Turnover Intentions (r = -.57 and -.62, p < .001,
respectively). Namely, as job satisfaction and organizational
commitment increased, Turnover Intentions significantly
decreased.

The third key finding of the study was that rank and gender
did not have a moderating effect on the relationship between
OPTEMPO and Turnover Intentions when accounting for job
satisfaction and organizational commitment. The data did not
support prior research which had shown junior enlisted members
were more likely to report they intend to leave the service than
NCOs and officers.83 It, in fact, suggested the opposite, as rank
increased, it did not significantly decrease the likelihood of
turnover. This demonstrates that rank does not play a role in
determining the relationship between OPTEMPO and turnover.
Although the data did not show an effect on turnover, it did
demonstrate an increase in OPTEMPO as individuals increased
in rank. E1 to E4s in the Air Force experienced an OPTEMPO
level of 5.57, while 04 to 06s experienced an OPTEMPO level
of 7.56. This increase in OPTEMPO did not increase an
individual’s intent to turnover. Prior research had demonstrated
inconsistent results on the effect of gender on turnover. This
research demonstrates that gender does not have a significant
effect on OPTEMPO or Turnover Intentions.

Limitations

Existing research in the field of OPTEMPO has used many
different definitions of the term. The differing definitions have
been identified as one of the reasons for conflicting results on
the effect of OPTEMPO on turnover. In order to provide a
consistent definition for this study, the definition introduced by
Huffman, et al. was used. Their definition focused on the rate of
military operations as measured by deployments, training
exercises, TDY assignments, and work hours.84 The archival data
set used for this study did not have an item that measured each
of the measures in the OPTEMPO definition individually. The
archival data only contained information on the number of days
an individual had worked longer than a normal duty day (Item
Number 28) and how many nights an individual had been away
from their permanent duty station because of military duties (Item
Number 29).85 For the purpose of the study, the item used to
measure nights away from the individual’s permanent duty
station was used to measure a combination of deployments,
training exercises, and TDY assignments. In order to gain a better
understanding of the separate influences on OPTEMPO, it would
be important to have an individual measure for each of the areas
mentioned. This is also a limitation of other studies which have
found that certain aspects of OPTEMPO are more significantly
related to turnover than others, for example Huffman, et al. found
that TDY days and turnover had a significant link.

Contributions

The results presented in this article contribute to the research
available on the impact of OPTEMPO on Turnover Intentions,
and also contribute to the findings of Huffman, et al. Initial
findings suggest that OPTEMPO has no effect on turnover when
accounting for job satisfaction and organizational commitment.
Individuals who have high job satisfaction and high OPTEMPO
are not likely to demonstrate high Turnover Intentions. Similarly,
individuals with high organizational commitment and high
OPTEMPO are not likely to display high Turnover Intentions. It
can be implied from these findings that organizations with high
OPTEMPO should focus on increasing job satisfaction and
organizational commitment in order to retain their employees.
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It is also implied that people in the military self-select into the
armed forces because they realize there will be high OPTEMPO
and assume the risks associated with high OPTEMPO before
entering the military. The findings of this article lay the
foundation for steps the Air Force may take to overcome turnover
during periods of high OPTEMPO. One suggestion includes
acknowledging the increased OPTEMPO as a way of life in the
Air Force and other branches of the military. Realistic job
preview has undergone extensive academic evaluation to
understand its effect on reducing turnover.86 Extensive and
realistic information about a new job to prospective and new
employees may improve their likelihood of remaining with the
organization.87  Individuals may be searching for a career
possessing a high OPTEMPO because they perceive it as a
desirable or at least, an expected way of life.88  When individuals
searching for high OPTEMPO jobs enter the Air Force, they are
more likely to be satisfied and committed because their job
expectations are met. Future research could focus on the specific
measures of OPTEMPO, job satisfaction, and organizational
commitment in order to identify additional ways to influence
turnover decisions.
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Introduction

The fielding of the Integrated Logistics Support-Supply
(ILS-S) Enterprise Solution-Supply (ES-S) capabilities
over the past several years provided Air Force logistics

managers with numerous capabilities for more effectively
managing the Air Force supply chain. The fielding of those
capability improvements also prompted ES-S users to suggest
ways the application could be enhanced to yield additional
process improvements. In fact, the 754th Electronic Systems Group
(ELSG/ILSS) has accumulated a list of over 100 documented
suggestions for enhancing ES-S functionality. Those
improvement ideas, coupled with the recently identified needs
for the improved tracking of Air Force nuclear weapons related
material (NWRM) assets, prompted the development of
additional functionality and enhanced features via the ILS-S ES-
S component. The Air Staff and the major commands (MAJCOM)
worked together to prioritize and obtain approval and funding
to enable the development, testing, and implementation of the
most beneficial of the suggested enhancements.1  The remainder
of this article describes the key ES-S enhancements that will be
fielded in the coming months via ILS-S (ES-S) Version 3.1 and
Version 3.2.

Overview of ILS-S (ES-S)
Version 3.1 Enhancements

Several of the MAJCOM- and Air Force Global Logistics Support
Center (GLSC)-recommended enhancements will  be
implemented via ILS-S (ES-S) Version 3.1 and fielded for
worldwide use in August 2009. The Version 3.1 enhancements
can be generally grouped into five general categories. Those
categories are as follows:

• Shipment Tracking and Management. Version 3.1 provides
capabilities to better track base-level inbound and outbound
shipments ,  including ser ia l ized t racking,  shipment
destination record management, and supply discrepancy
reporting.

• Data Management Capabilities. ILS-S (ES-S) Version 3.1
provides three new data management features. First, it enforces
a higher degree of system and data access to address security

and proprietary data issues. Second, the application query
capabilities have been expanded to enable users to query
authoritative interchangeable and substitute group (I&SG)
data. Finally, modifications were made to improve the
performance of the application’s audit trail query feature to
ensure users continue to have access to historical data without
any negative impact on software performance.
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• Physical Asset Management.  The new version provides users
the ability to manage warehouse validations, inventory
counts, centralized repair facility (CRF) reparable asset
inductions, and to print bin labels via ES-S rather than via
the legacy capability in the Standard Base Supply System
(SBSS).

• Excess Equipment Redistribution. Version 3.1 implements a
new capability to efficiently identify and redistribute excess
equipment consistent with competing enterprise equipment
priorities.

• Order Management Capabilities. Two new order management
capabilities are provided in Version 3.1. First, a new exception
requisition processing (A0E/5) capability enables managers
to electronically capture and transmit part-numbered
requisitions. Second, the new version implements a capability
to process redistribution orders (RDO) directly through ES–S
to more effectively determine and communicate shipment or
denial action.

ILS-S (ES-S) Version 3.1 New Capabilities

In August 2009, we fielded Version 3.1 of ES-S.  The following
paragraphs provide high-level summaries of the new capabilities
enabled via the release.

• Shipment Tracking and Management.

• Inbound Shipment Tracking. The inbound shipment
tracking capability automates the current manual SBSS
tracer action required process. ES–S programmatically
identifies (up to 2 weeks earlier) late inbound, serviceable
shipments based upon existing delivery time standards
and manages those shipments by creating and updating
internal late inbound shipment records. For each late
inbound serviceable shipment identified, ES-S logic
initiates queries of the Global Transportation Network
(GTN) system for updated shipment status and, when
applicable, generates shipment status transactions to
update the ILS-S SBSS component. Additionally, ES-S
generates specific late inbound shipment reports that
prompt the user to select appropriate actions to resolve
late inbound shipments.

• Outbound Shipment Tracking.  The ES-S manage
outbound shipment component was initially fielded in
August 2008. The component provides the capability to
manage ES-S base outbound shipment records for SBSS
accounts. This capability consists of two parts as illustrated
in Figure 1. The first part focuses on ensuring base supply
outbound shipments are planned and executed within
expected time frames by transportation management
office personnel. The second part provides managers with
shipment receipt information to confirm and ensure timely
delivery to the shipment destination. Two new features
were added in Version 3.1. First, the application directly
interfaces with the GTN system. This interface enables
automated, rule-based, and manually launched queries to
provide managers with current shipment information or
status for any (not just ILS-S-initiated) base outbound
shipment  wi th  a  t ranspor ta t ion  contro l  number .
Additionally with this release, the ES-S outbound
shipment records are programmatically appended with
serial number data for any SBSS shipment of a serially
tracked asset. This will enable managers to know at all

times where shipments of serially controlled items are
located.

• Shipping Destination Record Management. Version 3.1
implements a new capability that allows ES-S users to view
and manage all of  the shipment destination records stored in
the SBSS. An SBSS shipment destination record is the source
of data for obtaining the delivery address for ship to locations
associated with specific Department of Defense activity
address codes (DoDAAC). This new capability eliminates the
need for SBSS users to schedule and process the Shipping
Destination Record Cleanup program. This improvement also
significantly simplifies the process for updating the shipping
destination data by eliminating the need to access legacy
SBSS data input screens and consolidating previous multiple
ES-S data input screens. Further, ES-S logic programmatically
converts user screen inputs to generate and process the SBSS
legacy transactions (as applicable) to update SBSS shipping
destination data.

• Supply Discrepancy Reporting. ES-S Version 3.1, Manage
Supply Discrepancy Report (SDR) capability automates the
SDR submission process to the Department of Defense (DoD)
Web SDR system. Additionally, this new capability allows
users to manually submit and manage SDRs to the DoD Web
SDR appl icat ion.  Figure  2  i l lus t ra tes  the  new SDR
functionality.

The ES-S SDR application programmatically identifies
discrepant receipt transactions, regardless of the controlled
item identification code or dollar value, processed within the
SBSS and creates an SDR record for each discrepant receipt.
Users may also manually create an SDR record within ES-S
for discrepant receipts that are not detected via the system’s
embedded business rules. The application compiles a list of
these SDR records and presents them to the user. The user can
select individual SDR records to accomplish the following
actions:

• Review the ES-S SDR records

• Update the SDR records prior to submission

• Delete SDR records altogether

Once the user submits an SDR, the ES-S component will send
the record to the DoD Web SDR application for subsequent
routing to the appropriate shipper. The ES-S SDR application
will also receive and process responses from the DoD Web
SDR system and update the applicable ES-S SDR record.
Additionally, the ES-S SDR application will automatically
perform initial follow-up actions and will allow users to select
SDR records that require manual or MAJCOM follow-up. As
an added benefit, accessing the DoD Web SDR via ES-S
negates the need for enterprise managers to obtain a user
identification for the Web SDR system.

• Data Management Capabilities.

• Increased Access Restrictions. Version 3.1 access
restrictions capability implements a higher degree of
control over system and data access to address rising
securi ty and proprietary data concerns.  The new
restrictions primarily affect contractor inventory control
points (CICP), Nonstandard (for example, United
Kingdom) accounts, and read-only users. However, with
the implementation of Version 3.1, all users are initially
restricted from accessing ES-S until they have an
established account and their user type has been identified
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in  the i r  use r  p rof i l e .  Th i s
reverses the previous practice of
automatically granting any user
with an ES-S or logistics portal
r o l e  a u t o m a t i c  r e a d - o n l y
access. Additionally, system
administration capabilities were
modified in Version 3.1 and
new user attributes were created
to support the new restrictions.
Further modifications were
made to systematically enforce
a three- t ier  adminis t ra t ion
c o n c e p t  a n d  l i m i t
administration within assigned
a d m i n i s t r a t i v e  g r o u p s .
Effect ive  with Version 3.1
implementation, each ES-S user
will be assigned to one of four
U S E R  T Y P E  c o d e s :  D o D
military or civilian, support
c o n t r a c t o r ,  C I C P ,  o r
nonstandard user.  Based on the
USER TYPE, system access and
restrictions are applied.
W h e n  V e r s i o n  3 . 1  i s
implemented, DoD military or
civilian users must agree to the
i n f o r m a t i o n  s y s t e m  ( I S )
agreement when signing on to
t h e  E S - S  c o m p o n e n t .  I n
addition to an IS agreement,
s u p p o r t  c o n t r a c t o r  u s e r s
m u s t  accept a nondisclosure
agreement for proprietary data.
In addition to accepting the
agreements, CICP users will be
restricted from accessing other
CICP source of supply data, but
will be able to view other DoD
and government sources of data
( for  example ,  a i r  logis t ics
centers ,  Defense Logis t ics
A g e n c y  [ D L A ] ,  G e n e r a l
Services Administration, and
other Services). Certain other
capabilities are not allowed and
are unavailable via the menus,
so that only stock number and
transaction history queries are
a l l o w e d .  I n  a d d i t i o n  t o
accep t ing  the  agreements ,
nonstandard users are restricted
e x c l u s i v e l y  t o  d a t a  a n d
p r o c e s s i n g  a g a i n s t  t h e i r
DoDAAC, and no enterprise
capabilities are enabled (for
e x a m p l e ,  q u e r y  a s s e t ,
q u e r y  order, auto sourcing).
Nonstandard user processing
capabilities and transactions
are limited to accomplishing
only tasks associated with the

Figure 1. ES-S Version 3.1 Outbound Shipment Tracking Capability

Figure 2. ES-S Version 3.1 Supply Discrepancy Report Process Flow
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receipt, issue, stock, and store operations. Nonstandard
users do not have access to ES-S requisition or shipment
capabilities, nor can they send or receive data through
ES-S-enabled external system interfaces.

• I&SG Query. The ES-S Version 3.1 release provides users
a new query capability (in addition to the existing asset,
audit trail, order, and serial number query capabilities) to
view I&SG data. ES-S receives I&SG data from Air Force
Data Services (AFDS) (data originated from the AFMC
[D043] catalog data system). The user is able to query by
a specific stock number, subgroup stock number, or master
stock number, and view the applicable I&SG data as
reflected in D043.

• AFDS Audit Trail Query. Another new data management
capability is included in Version 3.1 that is transparent to
the user, but worth noting. ES-S will programmatically
offload to AFDS on a daily basis, audit trail records that
are over 180 days old. This allows the removal of large
numbers of records from ES-S data storage, thus precluding
data overload that could potentially slow ES-S response
times. Records less than 180 days old will continue to be
maintained in ES-S. Whenever a user processes an audit
trail query with a date range exceeding 180 days, audit
record results for the entire queried date range will be
displayed. However, behind the scenes, ES-S will
simultaneously extract records less than 180 days old from
ES-S and records over 180 days old from AFDS, merge the
data, and present all the results to the user in a single
integrated view. This is done in near real time and users
will notice no change from the current process.

• Physical Asset Management.  The new ES-S version provides
users additional physical asset management capabilities. In
Version 3.1, users will be able to manage warehouse
validations, manage  inventory counts, and print bin labels
via ES-S.

• Warehouse Location and Validation Management. The
warehouse  loca t ion  and val ida t ion  management
capability provided in Version 3.1 allows users to validate
SBSS warehouse location records when ILS-S data
indicates a dead (unused) warehouse location, serviceable
materiel is received and no warehouse location exists for
the item, suspect warehouse locations exist and a
warehouse location validation is required. Additionally,
the 3.1 update provides a single user input screen for
updating and deleting warehouse locations. Providing
these features via Version 3.1 eliminates the need for SBSS
users to schedule and process the current SBSS Warehouse
Location Validation program.

• Inventory Count Capability. The current base-level
inventory count process requires each person conducting
an inventory to have a logon identification to the SBSS.
Further, unless individuals complete an entire inventory
count in a single session, they must log into the SBSS
again and again until the inventory count and any
required recounts are completed. Version 3.1 inventory
management capability is designed to replace the need
for a persistent connection to the SBSS. In fact, when using
the inventory count capability users do not need to log
directly onto the SBSS at all. Rather, after identifying the
segment of warehouse locations that needs to be counted,
the entire inventory count data entry process can be
conducted within ES-S. This new inventory count

capability allows users to print the products required to
conduct the inventory count, enter and process the counts
and recounts, determine inventory counts requiring
additional research, enter comments, process inventory
adjustments, and obtain an inventory completion notice.
The new capability reduces the administrative overhead
associated with obtaining and maintaining SBSS system
connection software passwords, and it enables base-level
personnel greater flexibility in completing and recording
inventory count data. Once the inventory count is
completed via the new ES-S capability, the counts are
programmatically entered into the SBSS to update base
supply system inventory records. Unfortunately, this new
capability does not yet interact with the hand held
terminals used by the Supply Asset Tracking System
(SATS) and the upcoming asset management capability.
The requirement to enable this automated information
technology (AIT) interaction is still unfunded.

• Manage CRF Reparable Asset Inductions. In an earlier ES-
S release, we fielded a capability that enabled ES-S to
interface with the Execution and Prioritization of Repair
Support System (EXPRESS) to obtain and implement
optimal reparable asset induction quantities by national
stock number. In ES-S Version 3.1, we further enhanced
that capability by using the daily EXPRESS induction
quantities, which are often for quantities greater than one,
to format and programmatically process singular SBSS
legacy transactions that implement the total EXPRESS-
recommended quantities. This improvement eases user
workload by programmatically implementing the
EXPRESS induction quantities in a way that conforms to
Air Force requirements for tracking individual repair
actions via unique due in from maintenance detail records.

• Label Printing. Base supply warehouse locations are
marked with bin labels showing what property, in what
condition is stored in each location. Under current
processes, replacement bin labels for serviceable items can
only be generated by inputting a transaction into the SBSS
and waiting for the label to be printed during end-of-day
processing. Further, the current process does not provide
the capability to produce bin labels for unserviceable
items. Those bin labels must be hand written. ES-S Version
3.1 includes the capability to generate and print bin
labels, complete with bar codes, for serviceable and
unserviceable storage locations. An example of an ES-S-
produced bin label is shown in Figure 3. The ES-S-
produced bin labels are written in a portable document
file format that can be sent to any printer loaded with bin
label sheets.

• Excess Equipment Redistribution. Version 3.1 implements
important new enterprise-based equipment management
capabilities. As illustrated in Figure 4, the excess equipment
redistribution capability programmatically matches excess
equipment assets to unfilled existing requirements and
facilitates the user’s ability to redistribute the asset based on
enterprise priority needs. The ES-S receives requisition and
requirements data from the Air Force Equipment Management
System—Equipment Requirements System, and asset and
other data from AFDS. The ES-S application then applies
business rules to the data to determine whether and where to
redistribute the excess equipment based upon all competing
needs for the item across the Air Force. The application then
calculates and presents the user with a view of recommended
matches of excess assets to unfilled requisitions. The
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application also provides the user with the option to accept
or modify the recommended match. Once the user confirms
his redistribution decision, the ES-S application does a final
check of available assets and needs, then executes legacy data
system redistribution transactions to initiate the asset
shipment.

• Order Management Capabilities. ES-S Version 3.1 provides
three new order management capabilities: an exception
requisition processing capability, expanded auto sourcing
capabilities that detect and source upgraded requisitions and
high-priority requisitions from forward supply locations
(FSL), and the capability to process RDOs directly through
ES-S.

• Part Number Exception Requisition Management (A0E/
A05). The manage part number (exception) requisitions
capability allows users to electronically submit part-
numbered requisitions and the associated item descriptive
data to DLA. Where the current process for submitting part-
numbered item requisitions to DLA is a manual, message-
based process, the new ES-S Version 3.1 capability enables
users to electronically generate and transmit the exception
requisitions. The new process electronically intercepts
SBSS (A0E/A05) requisition transactions that result from
the current customer issue request process and writes the
requisition transactions to a file. The users then select the
exception requisitions they want to manage and enter the
descriptive data required to complete the requisition. Once
the user enters the descriptive data, ES-S submits both the
military standard (MILS) transaction and descriptive data
to DLA in near real time (via the Defense Automatic
Addressing System [DAAS]) in a single transaction.

This capability improvement was made possible via a new
modernized Defense Logistics Management Standard
(DLMS) format that accommodates exception requisition
data, including the item descriptive data. The DLA
Enterprise Business System is DLMS enabled and can
readily receive and interpret the DLMS requisition
transaction. It is important to note that the 754th ELSG’s
in i t i a l  exper ience  in
t r ans fo rming  l egacy
ILS-S transactions into
D L M S  f o r m a t t e d
transactions was funded
v i a  D L A ’ s  J u m p
Star t  i n i t i a t i ve .  The
knowledge gained via
that initial experience
enabled us to develop
t h i s  i n n o v a t i v e
capability, which can be
easily expanded to send
part-numbered orders to
add i t iona l  sou rce  o f
supply systems as they
become DLMS enabled.

• Order Redistribution.
The new RDO capability
implemented via ES-S
Version 3.1 is designed
t o  i n t e r c e p t  R D O s
(A2A/1) that normally

flow from Air Force inventory control points through
DAAS to SBSS accounts. Within Version 3.1, the incoming
RDO transactions are processed through ES-S and either
acknowledged or denied based on ES-S automatic
sourcing asset release rules. The automatic sourcing logic
within ES-S considers the priority of the RDO with respect
to the need for the available asset at its current location
and either directs shipment or denial appropriately. Since
the incoming RDO is processed through ES-S, an audit
entry will be recorded in the ES-S audit trail. The
capability also includes several reports to assist with the
management of problems associated with RDOs.  For
example, users can create a list of all RDO suspense details
from any SBSS account,  list any rejects associated with
RDOs, determine if RDO rejects were cleared but not
reprocessed, and determine if an RDO shipment was
reverse posted.

Overview of ILS-S (ES-S) Version 3.2
Capability Enhancements

The ES-S Version 3.1 functional improvements will be quickly
followed by further capability enhancements via ES-S Version
3.2. Version 3.2, which will be fielded for worldwide use in

Figure 3. Example of an ES-S-Produced Warehouse Bin Label

Figure 4. ES-S Version 3.1 Enterprise Equipment Redistribution Capability Process Flow
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October 2009, consists of three general functional capabilities.
The first involves an extension of the ES-S automatic sourcing
feature to accommodate FSL requirements. The second new
capability will exploit modern electronic messaging capabilities
to improve the speed and content of data communication between
the SBSS and the DoD Cargo Movement Operations System
(CMOS). The third functional improvement that will be delivered
via Version 3.2 is a modernized capability for using AIT to
manage base material warehousing processes.

ILS-S (ES-S) Version 3.2 New Capabilities
Version 3.2 capabilities will enable automatic sourcing of FSL
requirements sourcing capabilities, and improve the quality and
accessibility of data used to view and manage the enterprise
movements of shipped and warehoused assets.

• Auto Sourcing for Upgraded Requisitions and Priority FSL
Needs. A previous version (3.0) of ES-S includes an automatic
sourcing capability designed to systematically determine the
best source for the fulfillment of selected high-priority
requisitions, and process the appropriate legacy transactions
to obtain the assets from lateral sources. However, the ES-S
Version 3.0 automatic sourcing feature only reacts to selected
high-priority (mission capable [MICAP], Joints Chiefs of Staff
(JCS) project coded, and awaiting parts [AWP]) requisition
(A0A/A01) transactions. Version 3.1 expands this automatic
sourcing capability to also react to requisitions that are
upgraded to MICAP, JCS project coded, and AWP priorities
after initially requisitioned. The automatic sourcing feature
was  a l so  upda t ed  t o  hand l e  FSL  r equ i s i t i ons  and
modifications (denoted by project code 196 or 720). The ES-
S asset release rules for FSL requisitions and requisition
modifications were carefully designed to correctly account
for the primary supply point in the sourcing sequence.

• Modernized Base Supply-to-Transportation Electronic
Communication. The Air Force requires the capability to
maintain positive inventory control for all NWRM as the items
move throughout the supply chain. To ensure seamless
positive inventory control data is available for tracking
NWRM items, SBSS serial number data must be electronically
communicated to the CMOS data system in near real time
when asset shipments are initiated. Current SBSS-to-CMOS
legacy system transactions do not support this requirement.
The CMOS data system is currently undergoing update to
enable the receipt, transmission, and processing of DLMS
transactions.  The migration to the new business information
standard of the DLMS is an effort to implement modern,
commercial transaction sets and eliminate the legacy MILS
transactions.  Passing data using these modernized DLMS
transactions enables the near real time communication of all
required SBSS shipment data—plus asset serial numbers—
that is currently passed via legacy system transactions. This
is not a new start for ES-S development because, of the Jump
Start initiative (discussed earlier in this article). Thanks to this
initiative, the capability to format and pass DLMS transactions
is already resident in the ES-S component of ILS-S.

The development of this new capability will benefit Air Force
logisticians in a number of important ways. First the use of
DLMS transactions to communicate asset serial numbers
between base supply and base transportation data systems
will close a long-standing data air gap and reduce the
manpower associated with manually capturing serial number
data via handwritten shipment document notes and external

tracking tools. In addition to significantly improving serial
number tracking processes, the implementation of this
requirement will enable enterprise-wide near real time
visibility of NWRM and other assets as they move through
the supply chain via existing portal-based Logistics
Information Management System—Enterprise Visibility
Fusion Center capabilities that are already in development.
Finally, the successful implementation of this capability will
enable the Air Force to DAAS as the sole data communication
path between SBSS and CMOS, thus negating the occasional
performance problems associated with the current legacy
interactive communications interface.

• Modernized Warehouse Management AIT. Warehouse
management functions generally consist of those processes
involving the receipt, storage, issue, and delivery of materiel
to base maintenance personnel and other base organizations.
Air Force base supply activities currently use AIT capabilities
provided by the ILS-S SATS component to perform these
processes. SATS facilitates the collection of data from
warehouse processes, the input of SBSS transactions, and the
processing of materiel issue forms, notices to stock, and reject
or management notices captured from SBSS.  SATS AIT
capabilities enable legacy input and output transaction
processing, the bar coding of assets and warehouse locations,
and the use of portable label printers and HHTs with built-in
bar code reader and radio frequency data collection features.
However, when the Air Force-mandated implementation of
the Vista operating system occurs in December 2009, the ILS-
S SATS component will no longer function. Therefore, the
functionality that currently exists in SATS will be completely
replaced and enhanced via the ES-S Version 3.2 release. In
addition to providing all the features of SATS, Version 3.2
will store transaction in a centralized database that can be
viewed in near real time by enterprise logistics managers. That
enterprise transaction data visibility will significantly
improve Air Force supply chain management capabilities.

Summary and Conclusion

The ES-S component of ILS-S has provided Air Force logistics
managers an effective IT platform for developing and
implementing Web-based, enterprise logistics management
capabilities. The initial deliveries of ES-S capabilities have
successfully fielded vital functionality enabling the Air Force
GLSC to centrally view and manage supply chain resources. The
additional capabilities being delivered via ES-S Version 3.1 and
Version 3.2 (in October 2009) will further improve the Air Force’s
ability to effectively and cohesively manage limited logistics
resources, and assist in further refining the evolving Air Force
logistics functional requirements for future implementation via
the Expeditionary Combat Support System.

Notes

1. The remaining functional improvement suggestions are under Air Staff
review and consideration for implementation via future ILS-S (ES-S)
updates.

Gerald R. Tosh, Antoinette Y. Briggs, Robert K. Ohnemus,
Angelo I. Wilson, Allen G. Pratt, Peter D. Talamonti,
Richard G. Alford, Jr, Olaf L. Mitchel, Scott A. Hunter, Phil
Waugh, and Steven B. Reynolds are all integral members
of the design, development, and fielding team for ES-S.
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Quotes Boxed Set:
What You Need,

When You Need It!

Why a set of quotations for Air

Force Logisticians? An obvious

answer is there isn’t one. But

that’s not the only reason, and

it’s certainly not the most

important reason. The primary

reason for producing this set

was to provide a teaching

resource that can be used in

classrooms, education, training,

and mentoring programs for Air

Force logisticians. It is a tool that

can be used by instructors,

teachers, managers, leaders, and

students. It is also a tool that can

be used in research settings and

a resource that should stimulate

comment and criticism within

educational and mentoring

settings. Copies of the set are

provided free of charge to any

Air Force logistician, educational

institution, teacher, instructor,

commander, or manager.

Generating Transformational
Solutions Today; Focusing the

Logistics Enterprise of the Future

AFLMA
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The C-5 TNMCM Study II proved to be a stern

test of AFLMA’s abilities and perseverance.

Considering the numerous potential factors

that impact TNMCM rates as well as the

C-5’s historical challenges in the areas of

availability and achieving established

performance standards, the study team was

determined to apply new thinking to an old

problem. The research addressed areas of

concern including maintaining a historically

challenged aircraft, fleet restructuring,

shrinking resources, and the need for accurate

and useful metrics to drive desired enterprise

results. The team applied fresh perspectives,

ideas and transformational thinking. As a

result, the study team developed a new

detailed methodology to attack similar

research problems, formulated a new

personnel capacity equation that goes

beyond the traditional authorized versus

assigned method, and analyzed the overall

process of setting maintenance metric

standards. AFLMA also formed a strategic

partnership with the Office of Aerospace

Studies at  Ki r t land AFB in order to

accomplish an analysis of the return on

investment of previous C-5 modifications and

improvement initiatives. A series of articles

was produced that describes various portions

of the research and accompanying results.

Those articles are consolidated in this book.

Generating Transformational
Solutions Today; Focusing the

Logistics Enterprise of the Future

AFLMA

Study Results:
What You Need,

When You Need It!
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You won’t find lots of fancy words in the pages
that follow. As you’ll soon notice, this review
gets right to the point. That’s part of our
commitment to you—the most demanding
customers in the world need to know what we’re
doing to solve their problems, and they need to
know now.

GENERAGENERAGENERAGENERAGENERATING TRANSFORMATING TRANSFORMATING TRANSFORMATING TRANSFORMATING TRANSFORMATIONALTIONALTIONALTIONALTIONAL
SOLSOLSOLSOLSOLUTIONS TUTIONS TUTIONS TUTIONS TUTIONS TODODODODODAAAAAYYYYY; FOCUSING THE; FOCUSING THE; FOCUSING THE; FOCUSING THE; FOCUSING THE

LLLLLOGISTICS ENTERPRISE OF THE FUTUREOGISTICS ENTERPRISE OF THE FUTUREOGISTICS ENTERPRISE OF THE FUTUREOGISTICS ENTERPRISE OF THE FUTUREOGISTICS ENTERPRISE OF THE FUTURE
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Generating transformational solutions
today; focusing the logistics
enterprise of the future is what the

Air Force Logistics Management Agency
is all about. This statement conveys our
strength and energy.

Our track record puts us in the lead in
delivering robust, tailored answers to the
most difficult and complex Air Force logistics
problems. This can be seen in our efforts and
partnerships that are turning expeditionary
airpower support concepts into real-world
capability. It also can be seen in our work in
making dramatic improvements to the Air
Force supply system and developing high-
impact logistics publications as well as

our leadership in planning and making
logistics play in wargames, simulations,
and exercises truly meaningful. It’s also the
reason the Agency is a key player in Air
Force logistics transformation and in our role
as the enterprise architect and analytical
checkpoint for the supply chain sustainment
process. The message is also loud—we work
the important projects that shape tomorrow’s
Air Force, and we deliver what our customers
need today!

The Agency continues to aggressively
reach out to its customers. We’re not just
attending conferences and meetings—in
many cases, we’re leading them. We have
enhanced our World Wide Web (WWW)
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 R. Dean Golden, DPA, Director

site to improve customer support, and we’ve
made many of our products available on other
WWW sites. At the same t ime, we’ve
expanded our role and  efforts associated
with Expeditionary Logistics for the 21st

Century and provided critical support to the
Logistics Transformation Office.

In addition, many of the logistics education
publications created by the Air Force Journal
of Logistics staff have become best sellers
Department of Defense (DoD)-wide. Of
particular note is Contingency Contracting: A
Joint Handbook for the 21st Century, which
has become the standard contingency

contracting handbook across the DoD. Other
AFLMA publications are used as course
materials in professional education settings.
We  have even had requests from several of
our allies to use some of these materials in
their  professional mi l i tary educat ion
programs.

We’ve continued our work with LMI in
transforming and modernizing supply chains
and with RAND in developing expeditionary
airpower support concepts. The AFLMA will
have a key role in shaping and implementing
transformation within the Air Force Logistics
community.

We’ve del ivered on commitments to our

customers, we’ve partnered with academia and

industry, we’ve had high impact in shaping the

support concepts of tomorrow, and the Air Force

is benefiting from the synergy of our efforts.

We’ve been on target—you can count on that

continuing.

Generating Transformational Solutions Today;
Focusing the Logistics Enterprise of the Future
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Since its inception, the Air Force Logistics
Management Agency has grown to be
recognized for its excellence—excellence in
providing answers to the toughest logistics
problems. And that’s our focus today—
tackling and solving the toughest logistics
problems and questions facing the Air
Force. It’s also our focus for the future.

Since its inception, the Air Force Logistics
Management Agency has grown to be
recognized for its excellence—excellence in
providing answers to the toughest logistics
problems. And that’s our focus today—
tackling and solving the toughest logistics
problems and questions facing the Air
Force. It’s also our focus for the future.
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In accomplishing the AFLMA mission stated above,
the AFLMA will fulfill Air Force Mission Directive
[MD] 33 (13 November 2002) which states:

The mission of the AFLMA is to consult, conduct
studies, manage Air Force logistics wargaming
participation, and develop DoD [Department of
Defense] and civilian partnerships to support the
development of policy and identify the resources
needed to deliver ACS across the full spectrum of
operations. The AFLMA produces solutions to
logistics problems and designs new and improved
concepts, methods, and systems to improve
overall logistics and combat capability. Also, the
AFLMA publishes the Air Force Journal of
Logistics and other publications on logistics issues.

Mission

To sharpen agile combat support (ACS)
capabilities by generating enterprise supply chain
solutions, supporting logistics transformation
through research, analysis, wargames, and
publication of ACS literature.

The mission of the AFLMA flows directly from the Air
Force mission “to fly, fight and win … in air, space and
cyberspace.” While supporting all Air Force goals, the
AFLMA mission will contribute specifically to Air
Force Strategic Plan goals 2) “sustain air, space, and
cyberspace capabilities” and 7) “foster Air Force Smart
Operations across the Total Air Force.” The AFLMA
mission is also a direct reflection of the AF A4I mission.
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Our goal to tackle tough Air Force logistics issues remains

the cornerstone of the AFLMA. Generating transformational

solutions today; focusing the logistics enterprise of the

future conveys our strength and our commitment.

R. Dean Golden, DPA, Director

In order to meet the logistics needs of a transforming
Air Force, AFLMA’s mission has expanded beyond
the mission stated in MD 33 in 2002. The Air Force
Logistics Board of Advisors (LBOA) has directed that,
while continuing to perform the core functions
described in MD 33, AFLMA will also become the
owner of the Logistics Enterprise Architecture
(LogEA). As the Air Force implements various
initiatives under Expeditionary Logistics for the 21st
Century (eLog21), the AFLMA will ensure
compliance of those initiatives with the tenets of
LogEA.

The expanded mission of the AFLMA incorporates
four focus areas: 1) supporting Air Force enterprise
logistics transformation (as owner of the LogEA), 2)

studies and analyses which generate logistics
solutions, 3) support for wargames, and 4) publishing
ACS literature. As the Expeditionary Combat
Support System is developed and implemented,
AFLMA will continue to transform toward its
primary future mission of supporting Air Force
enterprise logistics transformation as the owner of the
Air  Force LogEA. During this  per iod of
development, the AFLMA will perform studies and
analyses, with the primary focus being on eLog21
processes. AFLMA will generate high-quality
studies, reports, and analyses designed to enhance
Air Force enterprise logistics efficiency and
effectiveness. Through the research and analysis
missions, the AFLMA will design concepts,
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methods, and systems to improve Air Force-wide
logistics and thus increase worldwide readiness and
overall combat capability. To accomplish this portion
of the mission, the AFLMA will provide decision-
quality recommendations which will sharpen ACS
capabilities and shape future Air Force logistics policies
and processes. At the same time, through enterprise-
focused research experience and specialized training,
AFLMA team members will develop and hone the
competencies needed to skillfully execute the mission
of LogEA ownership.

The AFLMA will continue to provide logistics
support for wargames. It has been the AF A4 logistics
executive agent for Air Force Title X wargames since
1997. In this portion of the mission, the AFLMA’s
primary role will be to improve logistics play and to
develop and execute DCS, Logistics, Installations, and
Mission Support (AF A4) objectives in Air Force Title
X wargames. More specifically, the mission of the
Wargames Division will include: 1) assist AF A4 and
the Wargame Action Agency to ensure ACS logistics
capabilities are accurately portrayed in wargames, 2)
provide game design and modeling or simulation
assistance, 3) ensure use of relevant logistics
information and data in wargames, 4) observe and
participate in Title X and other major wargames, and
5) provide pre- and post-wargame assessment, and
assistance in adjudication of Title X and other major
wargame events. Wargames will be fully integrated
with the other aspects of the AFLMA mission.
AFLMA’s wargame activities will serve as an
instrument for testing and honing Air Force enterprise

logistics concepts and processes toward eLog21
transformation. Similarly, logistics issues revealed
during wargames will be considered as potential
subjects for further research through AFLMA’s studies
mission.

The AFLMA will also continue to publish ACS
literature. It will develop, prepare, produce, and publish
the Air Force Journal of Logistics—the professional
logistics publication of the Air Force. The Journal
provides an open forum for presenting research,
innovative thinking, and ideas and issues of interest to
the Air Force and civilian logistics communities. In
addition to the primary Air Force audience, the Journal
will serve a secondary audience throughout the DoD
and US government and a tertiary audience in industry,
academia, and foreign nations. The AFLMA will also
develop, prepare, produce, and publish books,
monographs, and handbooks or guides to meet the needs
of the Air Force logistics community at large,
professional military education programs, continuing
education programs, and mentoring. As with all
AFLMA activities, the publishing mission will support
Air Force accomplishment of eLog21 initiatives.
AFLMA publications will  serve the change
management role of communicating eLog21
transformation to the entire Air Force logistics
community.

 The AFLMA serves a variety of Air Force
customers. From the highest echelons of the Air Staff’s
senior decisionmakers and the Air Force LBOA, to the
warfighting major command headquarters, to
logisticians in the field implementing policy decisions,
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AFLMA Goals for 2009

• Target  act iv i t ies to  improve ACS

capabilities

• Develop our total force core values,

professional skills, and quality of life

• Streamline internal processes and

sharpen external logistics capabilities

through the application of continuous

process improvement principles

• Promote AFLMA as a world-class studies

and analysis support center

• Develop AFLMA to accomplish supply

chain process sustainment

the AFLMA serves each as a consumer or user of the
Agency’s outputs. The products and services provided
to these customers come in many forms, which include,
but are not limited to, studies and analyses, guidebooks,
policy and procedural recommendations, wargaming
support, model or simulation creation and updates, and
publications. Every product and service of the Agency
will be focused on sharpening ACS capabilities as
AFLMA transforms along with the Air Force
enterprise.

Vision

Generating transformational solutions today;
focusing the logistics enterprise of the future.

The AFLMA vision is to be an agent of change,
generating Air Force enterprise solutions in order to
transform and sharpen ACS for the warfighter now and
into the future. As the architecture evaluator and
analytical checkpoint for LogEA, the Agency expects
to be the primary provider of solutions to the complex
problems facing Air Force logisticians who are engaged
in vital combat support. The AFLMA will be successful
to the degree that its recommended solutions result in
leaner, more effective and efficient logistics processes,
improved delivery of resources to the warfighter, and a
more economical sustainment of Air Force systems—
in sum, sharpened ACS. The AFLMA will concentrate
on transforming itself to provide the skill sets,
competencies, capability, and capacity to execute the
future mission of sustaining the Air Force supply chain
process architecture.

In order to accomplish the vision, the AFLMA will
capitalize on the core competencies of its members.
These competencies include: 1) a highly qualified,
educated, experienced, cross-functional workforce, 2)
objective, in-depth, relevant analysis, 3) a rigorous
internal process yielding high-quality products, and 4)
strong strategic partnerships. The Agency serves a
crucial and unique service to the Air Force logistics
community by objectively analyzing information in
order to develop solutions which will continue to shape
the Air Force logistics enterprise.
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There are many ways to measure mission

success. One of them is the count—how

much did we do, how much got done,

what did we complete? A second way

to measure success is meeting our

customers’ needs. That means three

things: first, understanding what the

problem really is; second, giving our

customers a great, workable solution; and

third, meeting Air Force study priorities

and needs.
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R. Dean Golden, DPA, Director

Generating TGenerating TGenerating TGenerating TGenerating Transformational Solutions Transformational Solutions Transformational Solutions Transformational Solutions Transformational Solutions Today;oday;oday;oday;oday;
Focusing the Logistics Enterprise of the FutureFocusing the Logistics Enterprise of the FutureFocusing the Logistics Enterprise of the FutureFocusing the Logistics Enterprise of the FutureFocusing the Logistics Enterprise of the Future

Introduction
The Air Force Logistics Management Agency (AFLMA) is a field operating agency
of Headquarters Air Force (AF) located at Maxwell AFB, Gunter Annex, Alabama.

We serve under the direction of the Director of
Transformation (AF A4I), Deputy Chief of Staff
(DCS), Logistics, Installations, and Mission
Support (AF A4/7). In accordance with Air
Force Mission Directive 33, we focus on four
principal missions: 1) studies and analyses
which generate logist ics solut ions, 2)
supporting Air Force enterprise logistics
transformation (owner of the Logistics
Enterprise Architecture [LogEA]), 3) support for
wargames, and 4) publishing  literature related
to agile combat support (ACS). The Agency
assumed the LogEA mission in March 2008.
As the Air Force implements various initiatives
under Expeditionary Logistics for the 21st

Century (eLog21), the AFLMA will ensure
compliance of those initiatives with the overarching LogEA.

We have approximately 40 logistics researchers, analysts, other specialists, and
support staffers on hand whose sole purpose is to deliver to you—our customer—the
best possible analyses of logistics issues and challenges in order to improve ACS for
the warfighter. This Year in Review will give you a summary of our activities over the
past year.

The AFLMA is uniquely positioned to be a leader in logistics transformation efforts and
the logistics go to problem solver for the US Air Force. If we get a request for assistance
that we can’t handle, then we will refer the requester to one of our strategic partners.
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Figure 1. Completed AFLMA Studies 1999-2008

Simply  s ta ted,  we want  to  be the
f i r s t  r e s p o n d e r s  w h e n  A i r  F o r c e
organizations have logistics problems. We
also want  to  make Ai r  Force Smart
Operations (AFSO21) principles a way of life
both internally and externally for all of our
research activities.

A Brief Overview of AFLMA
Activities in 2008

Studies and Analyses. A major charge of
the AFLMA is to study and analyze Air Force
logistical processes. This is accomplished
through the generation of high-quality
studies, reports, and analyses that are
designed to enhance logistics efficiency and
effectiveness. Through these reports, the
AFLMA designs concepts, methods, and
systems to improve Air Force logistics and
thus increase readiness and overall combat
capability. To accomplish this portion of the
mission, the AFLMA provides decision-
quality recommendations which sharpen
ACS capabilities and shape Air Force
logistics policies. In 2008, the Air Force
Logistics Management Agency completed

51 studies. This continued our practice of
completing  40 to 50 projects each year
(F igu re  1 ) .  F igu re  2  s t ra t i f i es  ou r
studies by project sponsor.

Examples of our studies include retrograde
Spares Supply Chain Management, Nuclear
Weapons-Related Materiel Research,
Prepositioning Of Small-Arms Weapons in
the Area of Responsibility (AOR), and
developing and publishing an updated Joint
contingency contracting handbook.

Retrograde Spares Supply  Chain
Management—the Air Force for some time
has aggressively monitored the prioritized
distribution of newly repaired parts from its
repair depots to base-level users.  However,
it has not closely monitored the retrograde of
unserviceable carcasses from the base to
higher echelon repair depots. Estimates
indicated some 7,000 assets worth $232M
are in the retrograde pipeline at any particular
time. To correct this deficiency, the AFLMA
developed an enterprise system (supply
application) to track unserviceable parts
between the bases and the repair depots. As
part of this effort, the Agency also conducts
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Figure 2. Completed Studies 2008

periodic reviews to resolve discrepancies
between transportation and shipping data
and the supply data at both the bases and
depot. The increased visibility of assets
improves requirements calculations, repair
scheduling, and overall supply support to the
warfighter.

Nuclear Weapons-Related Materiel
(NWRM) Research—in 2008 the Secretary of
Defense directed a complete worldwide
inventory of NWRM assets. To support this
requi rement ,  AFLMA prov ided data
extraction and analysis for the inventory
review, as well as the lead analyst for the
Comprehensive Assessment of Nuclear
Sustainment review. The Agency’s efforts in
this area continued into 2009.

Prepositioning of Small-Arms Weapons in
t h e  A O R — t h e  A i r  S t a f f  a p p r o v e d
prepositioning of small arms in the AOR. As
a result, units were tasked to leave their
weapons in the AOR and this caused
shortages at home stations. These shortages
affected unit-level readiness levels. To

respond to the problem, AFLMA developed
a methodology to ensure those units that
were tasked to leave weapons in the AOR
could be backfilled in an appropriate manner,
taking into account mission requirements
(special operations, and outside the
continental United States units) and public
laws (as pertains to the Air National Guard
and the Air Force Reserve). We then
developed a methodology to assess Air
Force-wide mission capabilities associated
with these weapons.

J o i n t  C o n t i n g e n c y  C o n t r a c t i n g
Handbook—during 2006 and 2007 AFLMA
developed the first Joint handbook—
Contingency Contracting: A Joint Handbook.
This award-winning book was expanded and
updated in 2008 to produce Contingency
Contracting: A Joint Handbook for the 21st

Century. Major enhancements included in
the new handbook inc luded cr i t ica l
information checklists, updated tools,
templates, training scenarios, and interactive
games. In addition, all the information
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provided on the handbook DVD was
uploaded to a Web site accessible to
contingency contracting officers in the field or
at home station.

Other projects provided decision support
fo r  AFSO21 in i t ia t i ves ,  in fo rmat ion
t e c h n o l o g y  d e v e l o p m e n t  a n d  d a t a
management projects, and cost studies.

Logistics Transformation. To fully meet
the Agency’s role in transformation, we’ve
reorganized our division structure, and the
AFLMA has been brought  under the
Directorate of Transformation (AF A4I) (see
Figure 3). To support logistics transformation,
AFLMA is working closely with Information
Technology (AF A4IS), Transformation
Management (AF A4ID), and Logistics
Transformation (AF A4IT). These divisions,
along with AFLMA, are developing a
partnership to further transformation through
research and implementation of eLog21
initiatives. Examples of major transformation
activities are as follows: 1) LogEA (contract
data requirements list  review, Expeditionary
Combat Support System (ECSS) Systems
View-8, and architecture compliance), 2)
ECSS (source selection participant and
blueprinting—subject matter experts and
quick-turn analysis), and 3) Research (data
integrity, operations flying hour information
technology systems and ECSS touch points,
and metrics data for ECSS operation, test,
and evaluation).

Wargames. The AFLMA has been the AF
A4/7’s logistics executive agent for Air Force
Title X wargames since 1997. The AFLMA’s
primary role is to improve logistics play and
to develop and execute DCS, Logistics,
Installations, and Mission Support objectives
in Air Force Tit le X wargames. More
specifically, the mission of the Wargame
Division includes: 1) assisting AF A4/7 and
other wargame action agencies to ensure
logistics capabilities are accurately portrayed
in wargames, 2) providing game design and

modeling and simulation (M&S) assistance,
3) ensuring use of relevant logistics
information and data in wargames, 4)
observing and participating in Title X and
other major wargames, and 5) providing pre-
and post-wargame assessment, and
assistance in adjudication of Title X and
other major wargame events as required.
AFLMA’s role in logistics M&S is increasing.
As a key advisor to the AF A4I-led Logistics
M&S Integrated Product Team, the Wargame
Division directly supports the development of
both a strategic plan and implementation plan.
The plans are aimed at forming a strategic
framework from which to acquire, develop,
manage, and operate logist ics M&S
solutions. These solutions will enable the Air
Force to organize, train, equip, and employ
current as well as future air, space, and
cyberspace forces for the Joint warfighter. In
2008, we supported three major activities:  1)
Senior Decision Making Exercise 2008,  2)
Global Mobility Wargame 2008, and 3)
Unified Engagement 2008.

Publications. The fourth mission focus
area for the AFLMA is publishing ACS-
related literature. The AFLMA develops,
prepares, produces, and publishes four times
per year the Air Force Journal of Logistics—
the professional logistics publication of the
Air Force. This peer-reviewed journal
provides an open forum for presenting
research, innovative thinking, and ideas and
issues of interest to the Air Force and civilian
logistics communities. In addition to the
primary Air Force audience, the Journal
serves a secondary audience throughout
the Department of Defense (DoD) and US
government, and a tertiary audience in
industry, academia, and foreign nations. Of
note during 2008 was the Journal AFSO21
special edition. The AFLMA also develops,
prepares, produces, and publishes books,
monographs, and handbooks and guides to
meet the needs of the Air Force logistics
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community at large, professional military
education programs, continuing education
programs, and mentoring. In 2008, without
question, the most significant publication
was Contingency Contract ing:  A Joint
Handbook for the 21st Century. This pocket-
sized handbook and its accompanying DVD
directly facilitates the training and support of
all acquisition professionals from all branches
of Service. More than 10,000 copies were
produced to support the DoD requirement. It
contains Joint contingency contracting
doctr ine and describes the mil i tary’s
capabilities, best practices, and fundamental
principles that guide the employment of US
contracting forces in a Joint environment.
Other major publishing projects were
Maintenance Metrics U.S. Air Force, Logistics
Dimensions 2008, and C-5 TNMCM Study II.

Special Mention
• Seven AFLMA personnel were deployed

during 2007 to Iraq and Afghanistan: five
logistics readiness officers (LRO), one
contracting officer, and one analyst. For

most of the LROs, these rotations and 365-

day TDYs were preceded by 8 weeks of

training with the US Army.

• We collaborated with faculty and students

at a number of DoD schools including

Defense Acquisition University-South, Air

War College, Air Command and Staff

Col lege, the Air  Force Inst i tute of

Technology (AFIT) School of Systems

and Logist ics,  the AFIT School of

Engineering and Management, the

Advanced Logistics Readiness Officer

Course, and the USAF Maintenance

Group Commanders’ Course.

• We strengthened ongoing strategic

p a r t n e r s h i p s  w i t h  t h e  L o g i s t i c s

Management Institute, ICF International,

and RAND.

Conclusion
If you can’t find the logistics knowledge you
need in our publications or on our Web site,
let us know. We’ll work with you to find that
knowledge.

Figure 3. Current AFLMA Organizational Structure
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Contracting

• LC200626200, Standardize Contingency

Contracting Training Plan

• LC200631101, Joint Contingency

Contracting Handbook

Maintenance

• LM200815800, Air National Guard Global

Wing Restructure Test

• LM200817000, AIT LRS IN CHECK VSM

• LM200712100, Maintenance Data Integrity

Study

• LM200835802, 1970s Legacy Logistics IT

Systems

• LM200714400, Bill of Materials Initiative for

Incorporation

• LM200835801, Weapon System Availability

Potential

• LM200829800, USAF Munitions Logistics

Enterprise

Readiness/Transformation
• LR200715100, Equipment Retention

Analysis

• LR200724902, Supply Chain Operations

Design Team (SCO DT)

• LR200700706, COLT Metrics: DLA Demand

Data

• LR200700702, National Stock Number Level

Issue and Stockage

• LY200817300, Comprehensive Assessment

of Nuclear Sustainment

• LR200623000, Adjusting Supply Chain Data

to Support RE21

• LR200700703, Alternative Demand Data

Sources for Readiness

• LR200700701, Air Force Total Ownership

Cost (AFTOC) Data

• LR200729700, Forward Stocking of AF

Managed Items at DDKS

• LR200733409, Transportation Requirements

for AOR Assets

• LR200725000, Supply Chain Process

Sustainment (SCPS) Entity

• LR200725304, Enterprise Assessments for

Equipment

• LR200733403, Review of F-22 Spares

Forecasting Techniques

• LR200810200, Item Accountability—Part 1

• LR200818200, RBL Quarterly Computation

Analysis Support

• LR200733413, Review of F-22 Spares

Forecasting Techniques—Part 1

• LR200725301, Enterprise Assessments for

Spares

• LR200803900, Initial Implementation for

Forward Stocking AF

• LR200729600, Review of F-22 Spares

Forecasting Techniques—Part 2

• LR200723400, Developing a Standard

Methodology to Forecast

• LR200729000, Supply Data Integrity (RAMP

vs SBSS)

• LR200804300, Review of DAAS Edits for

Suspected FAD 1

• LR200733412, Review of F-22 Spares

Forecasting Techniques—Part 3

• LR200812000, Inventory Analysis of Nuclear

Weapons Related Materiel

• LR200808700, Transportation Requirements

for the AOR

2008 Completed Projects
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Total 2008 Completed Projects
• 51  Studies

Completed Expeditionary
Airpower and Agile Combat

Support Studies and Research

2008 Completed Projects
• LC200626200, Standardize Contingency

Contracting Training Plan

• LC200631101, Joint Contingency
Contracting Handbook

• LM200815800, Air National Guard
Global Wing Restructure Test

• LM200712100, Maintenance Data
Integrity Study

• LM200835802, 1970s Legacy Logistics
IT Systems

• LM200835801, Weapon System
Availability Potential

• LM200829800, USAF Munitions
Logistics Enterprise

• LR200715100, Equipment Retention
Analysis

• LR200724902, Supply Chain Operations
Design Team (SCO DT)

• LR200700706, COLT Metrics: DLA
Demand Data

• LR200700702, National Stock Number
Level Issue and Stockage

• LR200623000, Adjusting Supply Chain
Data to Support RE21

• LR200700703, Alternative Demand Data
Sources for Readiness

• LR200700701, Air Force Total
Ownership Cost (AFTOC) Data

• LR200729700, Forward Stocking of AF
Managed Items at DDKS

resultsresultsresultsresultsresults at a glance
• LR200809400, Review of the Criteria for

Using the Heuristic in RBL

• LR200727803, Measuring the Effectiveness

of the CHPMSK+

• LR200809401, D200A EOQ Additive

Requirement

• LR200818300, RBL Quarterly Computation

Analysis Support

• LR200725300, Using COLT for GSD

Management

• LR200733100, Logistics Enterprise

Architecture (LogEA)

• LR200830300, Computing IRSP Off-Set

Levels for FY10 Kits

• LR200829400, PACAF F-16 Aggressors

CHPMSK

• LR200821400, RBL Quarterly Computation

Analysis Support

• LR200822100, AF Subscale Aeriel Target

Spares Requirements

• LR200829401, Adjusted Stock Level

Reconciliation for AF

• LR200815806, CHPMSK+ for C-130s at

Bagram Air Base

• LR200815802, Analysis of SBSS Shipment

Suspense Details

• LY200605800, Bench Stock Implementation

Support

Wargames
• LX200713500, Futures Capabilities 2007

• LX200808000, Strategic Decision Making

Exercise (SDME) 2008

• LX200726203, Global Mobility (GLOMO)

2008
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• LR200733409, Transportation Requirements
for AOR Assets

• LR200725000, Supply Chain Process
Sustainment (SCPS) Entity

• LR200725304, Enterprise Assessments for
Equipment

• LR200733403, Review of F-22 Spares
Forecasting Techniques

• LR200810200, Item Accountability—Part 1

• LR200818200, RBL Quarterly Computation
Analysis Support

• LR200733413, Review of F-22 Spares
Forecasting Techniques—Part 1

• LR200725301, Enterprise Assessments for
Spares

• LR200803900, Initial Implementation for
Forward Stocking AF

• LR200729600, Review of F-22 Spares
Forecasting Techniques—Part 2

• LR200723400, Developing a Standard
Methodology to Forecast

• LR200729000, Supply Data Integrity (RAMP
vs SBSS)

• LR200733412, Review of F-22 Spares
Forecasting Techniques—Part 3

• LR200812000, Inventory Analysis of Nuclear
Weapons Related Materiel

• LR200808700, Transportation Requirements
for the AOR

• LR200809400, Review of the Criteria for
Using the Heuristic in RBL

• LR200727803, Measuring the Effectiveness
of the CHPMSK+

• LR200725300, Using COLT for GSD
Management

• LR200733100, Logistics Enterprise
Architecture (LogEA)

• LR200830300, Computing IRSP Off-Set
Levels for FY10 Kits

• LR200829400, PACAF F-16 Aggressors
CHPMSK

• LR200822100, AF Subscale Aeriel Target
Spares Requirements

• LR200829401, Adjusted Stock Level
Reconciliation for AF

• LR200815806, CHPMSK+ for C-130s at
Bagram Air Base

• LX200713500, Futures Capabilities 2007

• LX200808000, Strategic Decision Making
Exercise (SDME) 2008

• LX200726203, Global Mobility (GLOMO)
2008

• LY200605800, Bench Stock Implementation
Support

Major Publishing Projects

Contingency Contracting: A Joint Handbook for
the 21st Century

Maintenance Metrics U.S. Air Force

Logistics Dimensions 2008

C-5 TNMCM Study II

Cumulative Index: Air Force Journal of Logistics,
Eighth Edition

Information for Contributors:  Air Force Journal of
Logistics

Information Book: Air Force Journal of Logistics

AFLMA Advertising Material

Air Force Journal of Logistics—four editions

Agency Folder and Brochure

Project Manager’s Handbook

Strategic Plan: AFLMA

AFLMA Year in Review 2007

Agency Booth and Display
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Contingency contracting

support has evolved from

purchases under the

simplified acquisition

threshold to major defense

procurement and interagency

support of commodities,

services, and construction for

military operations and other

emergency relief. Today, this

support includes

unprecedented reliance on

support contractors in both

traditional and new roles.

Keeping up with these

dramatic changes, while

fighting a global war on terror,

is an ongoing challenge.

This pocket-sized handbook

and its accompanying DVD

provide the essential

information, tools, and training

for contracting officers to

meet the challenges they will

face, regardless of the mission

or environment.

Generating Transformational
Solutions Today; Focusing
the Logistics Enterprise of
the Future

AFLMA

Guidebooks:
What You Need,

When You Need It!
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Major Shirley Crow, AFLMA

In 2008, the Air Force Logistics Management
Agency (AFLMA) continued to impact more than
just Air Force logistics by participating in four

significant Joint efforts: developing, distributing, and
updating a Joint contingency contracting handbook,
the Strategic Decision Making Exercise 2008, the
Unified Engagement 2008 wargame, and the Global
Mobility 2008 wargame. The Agency also initiated
several opportunities to work with the Joint community
into 2009 and beyond.

Contingency Contracting: A Joint Handbook was
published in December 2007 to provide contracting
information, tools, and templates to all contingency
contracting officers. It supported Department of
Defense (DoD) contingency contracting officers from
all the Services and more than 10,000 copies were
produced in three printings. On 28 February 2008, the
Air Force Deputy Assistant Secretary for Contracting/
Assistant Secretary for Acquisitions directed all Air
Force contracting units to implement a standardized
contingency contracting plan. A memo from the

Director for Defense Procurement and Acquisition
Policy followed the Air Force directive, mandating the
use of the handbook for training all the Services.
Sharing the handbook and centralizing publication
prevents duplication of effort and saves the
government an estimated $34K per year in publishing
costs. Internally to Defense Acquisition University, the
Contracting 234 curriculum was revamped in 2008
based on the information
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included in the handbook. A new and expanded version of the
handbook, Contingency Contracting: A Joint Handbook for the
21st Century, was distributed to the field in June 2009. It includes
major updates and 12 critical checklists on common contracting
processes for ease of use in the field.

In March 2008, two members of the Wargame Division
attended the Army’s Strategic Decisionmaking Exercise at New
Carlisle, Pennsylvania. The exercise is the capstone event at the
Army War College, designed to provide resident students the
opportunity to integrate and apply knowledge acquired during
the academic year through a simulation-driven experiential
event. The Agency has provided Air Force logistics subject matter
experts to the exercise for a number of years. The subject matter
experts served primarily in the capacity of exercise controllers
in a control cell. Their primary responsibilities were answering
student questions and requests for information; logistics focus
areas such as mobilization, deployment, sustainment, and
reconstitution; defense resourcing and budgeting; and managing
master scenario events lists. Strategic Decisionmaking Exercise
2008 provided an excellent opportunity to showcase AFLMA’s
subject matter expert capability in Air Force logistics and team
up with the Army to educate DoD’s future senior leaders.

The Wargame Division also participated in two Joint/
coalition wargaming events in 2008. Unified Engagement is the
Air Force’s event in the DoD Title X wargame series. Unified
Engagement takes place every other year and generally alternates
between the European and Pacific theaters. This year the game
was held in Germany, with a scenario in the European theater in
the year 2020. A team of four personnel from the Agency attended
Unified Engagement: a logistics readiness officer (LRO), an
operations research analyst, a munitions specialist, and our
resident wargames contractor. Some of their tasks included
tracking and supporting all Joint operations with appropriate
munitions requirements; evaluating primary and alternate air and
sea ports of debarkation for ability to support munitions
movements based on possible scenarios; ensuring host nation
support for security, fuel, and vehicles for passenger and cargo
movement; creating beddown maps for personnel, equipment
and aircraft; tracking daily theater-wide fuel requirements for all
Joint forces; evaluating ramp space at all bases to ensure parking
availability for aircraft beddown; and addressing the possible
use of alternate fuels. All four members of the team were
recognized and coined for their contributions to the game.

The precursor to Unified Engagement was Air Mobility
Command’s Global Mobility game. The Global Mobility
wargame series explores logistics and mobility concepts,
capability, and planning not typically analyzed with any level
of fidelity in Title X games. It provides the logistics realism that
the game would otherwise lack. The work performed in the
planning and execution of Global Mobility ensures that logistics
isn’t assumed away at the Title X wargame. At Global Mobility
2008, Air Force logistics and mobility experts evaluated the Air
Force force deployment portion of the Unified Engagement game.
There isn’t enough time at Unified Engagement to evaluate the
details of the force deployment, but there is value in examining
it to determine the Air Force’s effectiveness in handling the
deployment and redeployment of personnel and equipment. The
game explored the requirements, threats, limiting factors,
mobility, and agile combat support issues involved in supporting
Unified Engagement 2008.

In early 2009 the Wargame Division participated in the Army’s
Title X wargame, Unified Quest. They also took part in the
planning and execution of the Future Capabilities 2009
wargame. Held every other year, the objective of the Future
Capabilities series games is to understand the logic of the
situation that will drive the nature of war and the American way
of war at a future date, usually 20 to 25 years in the future.
Participants utilize a toolkit of conceptual weapons systems to
find the powerful drivers that shape the nature of future war and
the systems or concepts of operations that exert especially high
leverage on the conduct of future war.

The Logistics Innovation Studies Division also initiated Joint
projects in 2008 that continued into 2009. The Readiness
Branch explored the possibility of teaming with representative
agencies of the other Services to perform Joint research on topics
that cross Service lines. An LRO met with the US Army Logistics
Innovation Agency in December 2008 to introduce the Agency
to its Army counterpart and to discuss possible Joint research
topics. The Logistics Enterprise Architecture (LogEA) team met
with the US Army personnel responsible for the Army enterprise
architecture. Participating in an advisory role, the LogEA team
helped Army personnel resolve issues they are having with their
architecture and the implementation of the Army’s Enterprise
Resource Planning tool.

Despise the enemy strategically but take him seriously tactically.
—Mao Tse Tung

Never discount randomness.
—Benjamin Franklin

It will not do to leave a live dragon out of your plans if you live near one.
—John Ronald Reuel Tolkien

In preparing for battle I have always found that plans are useless, but planning is
indispensable.

—Dwight D. Eisenhower
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R o u t i n e

AFLMAAFLMAAFLMAAFLMAAFLMA
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Our efforts and partnerships are turning expeditionary
airpower support concepts into real-world capability.
Further, our work is making dramatic improvements to
the Air Force supply system, and our leadership in
planning is making logistics play in wargames,
simulations, and exercises truly meaningful. We also
are playing a major role in Transformation planning and
implementation.
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Change isn’t one.

has its reasons.

501 Ward Street
Maxwell AFB, Gunter Annex,

Alabama 36114-3236

DSN: 596-4511

Commercial: (334) 416-4511

http://www.aflma.hq.af.mil



Air Force Logistics Management Agency92

So how did Air Force Logistics Management Agency (AFLMA) maintain its level
of performance while deploying a major portion of  the staff?  It turns out the
staff at AFLMA practices what they preach. Part of what AFLMA brings to the
fight is the ability to understand and, more importantly, apply Air Force Smart
Operations for the 21st Century and other LEAN practices along with the ability
to critically analyze data to make informed decisions. By conducting numerous
efforts focused on fine-tuning the study process, Agency members streamlined
the management overhead and introduced procedures to ensure each project
stayed on course.

Major Shirley Crow, AFLMA

Supporting Transformation, Analysis, and Deployments

Over the course of 2008, seven AFLMA
officers were deployed to the United States
Central Command (USCENTCOM) area of

responsibility (AOR). Five of the deployers were
logistics readiness officers (LRO), one was a
contracting officer, and one was an operations
research analyst. Here are their stories:

Lieutenant Colonel Kirk A. Patterson deployed for
365 days to the Air Force Central Command
(AFCENT) Combined Air Operations Center. He was
the Chief, Requirements Section, Air Mobility
Division (AMD) and one of three officers and three
enlisted personnel who schedule movement for all
passengers and cargo throughout the AOR in support
of Operation Enduring Freedom, Operation Iraqi
Freedom, and Combined Joint Task Force Horn of
Africa. His primary responsibilities were to lead and
train a team of 90 AMD personnel responsible for
intratheater movement of passengers and cargo
throughout the USCENTCOM AOR; to prepare and
publish the command’s 5-day cargo and passenger
preview and daily air tasking order for 50 C-130,
C-17, and IL-76 aircraft; and to interface with Joint
and combined components to ensure effective and
efficient logistics throughout the AOR. During his
time at the AMD, Lieutenant Colonel Patterson
spearheaded the movement of  308 Afghan
commandos in response to a prison break. His team’s
effort helped to suppress a Taliban uprising. He also
coordinated and planned the immediate movement
of more than 500 Allied combat troops that greatly
facilitated the suppression of insurgent activity after
a major uprising in Iraq.

Major Chris Boone deployed for 6 months as the
operations officer for the 586th Expeditionary
Logistics Readiness Squadron in Kuwait. The unit
provides the Air Force’s only line-haul convoy
mission, supporting Joint Logistics Task Force
(JLTF) 28 and providing 50 percent of the JLTF’s
line-haul capability. The unit has two medium truck
detachments (MTD) that perform convoy missions
throughout Kuwait and Iraq. Each MTD is made up
of approximately 160 personnel, representing 8
different Air Force specialty codes. The Airmen
operate and maintain approximately $70M worth of
Army equipment: 140 up-armored M915 tractors,
140 M872 trailers, and 4 heavy expanded mobility
tactical truck (HEMTT) wreckers. The M915 tractors
are equipped with electronic countermeasures and
passive infrared defense against improvised
explosive devices (IED) and explosively formed
penetrators (EFP). The average convoy operation
involves 40-plus vehicles, takes 9 to 18 days, and is
commanded by an Air Force technical sergeant. Over
the past 3 years, the unit has operated 1,105 combat
convoy missions spanning 65 million miles,
encountering 300 small arms, IED and EFP attacks,
and has had 3 personnel killed in action and 8
personnel wounded in action. The average round-trip
convoy carries 253 pallets of supplies, the
equivalent of 42 C-130 missions. From April to
November 2008, the task force transported 647,900
tons of equipment into and out of Iraq, of which
302,250 tons were delivered by the Air Force.
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Major Shirley Crow served 6 months as aerial port flight
commander for the 386th Expeditionary Logistics Readiness
Squadron, also in Kuwait. Her team of 2 officers and 83 air
transportation specialists operated one of the busiest aerial ports
in the AOR, moving an average of 65,000 passengers and 8,000
tons of cargo, mail, and baggage each month in support of
Operation Enduring Freedom, Operation Iraqi Freedom, and
Combined Joint Task Force Horn of Africa. During her tenure,
the port expedited the movement of 175 mine-resistant ambush
protected (MRAP) vehicles to bases in Afghanistan. Identified
as the Department of Defense’s highest priority, MRAPs are
replacing up-armored high mobility multipurpose wheeled
vehicles (HMMWV) in the AOR because of their increased
capability to survive IED attacks and ambushes. The port also
supported the movement of more than 2,000 State Department
passengers and more than 50 light-armored sedans and sport
utility vehicles for the US Embassy in Baghdad, Iraq. In
cooperation with US Army, Navy, and Marine Corps personnel
as well as contingents from the Japanese Air Self Defense Force,
Republic of Korea Air Force, and Royal Australian Air Force,
the aerial port provided support for Joint and coalition operations
throughout the AOR.

Major Gerald Morris deployed for 365 days as the deputy A4
for the Coalition Air Force Transition Team (CAFTT), which is
being redesignated as the 321st Air Expeditionary Wing. His job
was primarily a headquarters staff position that supported the
mission to train and build the Iraqi Air Force in two ways: first,
by training and advising the Iraqi Air Force headquarters staff
and secondly, supporting the CAFTT personnel who advise and
train the Iraqi Air Force units at Kirkuk, Taji, Basrah, Rustimiyah,
Al Kut, and New Al Muthana Air Base (Baghdad). The Iraqi Air
Force A4 staff works on supply, transportation, fuels, foreign
military sales, and civil engineer issues. Their core function is
assisting CAFTT base support units and advising Iraqi Air Force
headquarters with logistics support. They provide guidance to
resolve logistics issues for the Iraqi Air Force throughout the AOR
by ensuring problems at the bases are being routed up to the
headquarters staff via Iraqi channels. The advisors at the bases
and the CAFTT A4 work in parallel to Iraqi channels to help Iraqi
Air Force organizations communicate with each other and
develop their own staffing system. These parallel efforts involve
a variety of issues such as dining facility support, custodial
support, supplies, uniforms, water, vehicle maintenance, and
generator maintenance. The CAFTT A4 staff also provides
guidance to develop credible Iraqi Air Force logisticians by
providing oversight for developing training pipeline and
technical school courses. They steer development of Iraqi Air
Force logistics capabilities and have developed a strategic plan
and identified capabilities that the Iraqi Air Force needs to
develop in order to operate without US Air Force assistance.

Captain Dennis Clements deployed to Kirkuk Air Base, Iraq
for 365 days as a contingency contracting officer. Kirkuk is home
to one of the 15 regional contracting centers under Joint
Contracting Command-Iraq/Afghanistan (JCC-I/A). The JCC-I/
A operates in a truly Joint and dynamic environment with
representatives from all the Services as well as State Department,
foreign dignitaries, and local nationals working together. Their
focus is now shifting to the reconstruction of Iraq. The transition
to Iraqi self-reliance requires the establishment of effective
contracting and procurement processes within the Iraqi Ministry

to build and sustain self-sufficient security forces and economic
stability. In support of the economic stability portion, Joint
Contingency Contracting–Kirkuk awarded a $1.79M contract
for the purchase of 3,711 metric tons of grain for livestock
producers who are currently without an economically viable
source of livestock feed. The grain sustains the viability and
improves the overall health of the livestock, which will enhance
market prices and boost the economy in rural and agricultural
areas near Kirkuk. Another contract worth $699,250 was awarded
for the Provincial Reconstruction Team to pave a road in
Hawijah, Iraq, to improve transportation within the city and
develop credibility with the local populace. Under the same
program, JCC is in the process of awarding a $437,500 contract
to upgrade the transmitter and antenna for the local television
station, IMN-TV. The upgrade provides the province a neutral
media outlet that can broadcast provincial specific programming
dedicated to the citizens of Kirkuk. In support of the troops in
the area, JCC has awarded a $14.9M requirements contract for
the printing and delivery of the Stars & Stripes newspaper to
Kirkuk, Tikrit, Mosul, and Erbil Iraq, providing the newspaper
to troops at forward locations.

Captain John Flory deployed for 4 months as an operations
research analyst supporting the Allied Forces Central Europe
Combined Air Operations Center AMD. His responsibilities were
twofold. His primary responsibility was reporting all data
pertaining to the state and effectiveness of air mobility operations
(operational assessments). An important component of this was
combining multiple, disparate information sources into a single
sight picture of air mobility operations. Also important was his
development of new measures of effectiveness to track mobility
attributes that were previously overlooked. He was not only
responsible for weekly reports to senior leadership, such as the
combined force air component commander, but was also the
AMD data touch point for the data requirements of outside units
as well as other Services. Captain Flory’s other major
responsibility was evaluating future AMD strategy and courses
of action to mitigate long-term, potential mission impacts. This
included evaluating diverse topics such as possible actions to
compensate for a reduction of air assets, as well as increases in
mobility requirements.

Captain Elise Strachan served 6 months as the Commander,
332d Expeditionary Logistics Readiness Squadron, Detachment
1 at a base in western Iraq. The primary mission of Detachment 1
is to transport cargo supporting military operations throughout
Al Anbar province and consists of 50 Air Force personnel to
include air transportation, vehicle maintenance, aerospace
ground equipment maintenance, command post and transient
alert. Detachment 1 personnel work alongside Marine Corps,
Navy, and Army counterparts to coordinate the seamless flow of
both cargo and personnel. Detachment 1 is also a leading
participant in the Theater Express Program in which
commercially contracted carriers transport cargo throughout the
AOR on behalf of the Department of Defense, augmenting
American military or grey-tail assets such as the C-5 or C-17 with
contract aircraft such as the Russian IL-76 or AN-124. From
September 2008 through March 2009, Detachment 1 saved Air
Mobility Command $33M by maximizing usage of the Theater
Express Program, thus quantifying the magnitude of this critical
force multiplier.
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• Quick responses for high-

value studies and analyses

• Broad range of skills—can

develop new specialized

skills

• Enterprise-wide perspective

• Workforce with recent field

experience

• Cross functional point of view

• Always high-quality work

AFLMA’s Advantages!
Your Transformation, Logistics Studies, and Analysis Connection!

AFLMA
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Partnering, partnerships, strategic partnerships—those are some
interesting words. You’ve probably heard them bantered about
frequently during the last few years. Likewise, you’ve probably seen
a variety of briefs, books, pamphlets, or handouts where
organizations told you about their partnerships.

Have you ever found yourself thinking yeah, right? Or saying all eyewash? Simply renaming
a traditional relationship with another organization does not make a strategic partnership.
Merely identifying our daily efforts with another Air Force organization as teaming up is

not our approach. Rather, we recognize partnerships as a needed tool to make things such as
transformation, agile combat support (ACS), and expeditionary airpower a reality.

We use partnerships to give us the capabilities we don’t have, and we use them to be able to do—
or do better—some of the things listed below.

• Finding those private sector practices that benefit Air Force logistics
• Finding ways to improve resource management
• Integrating new or emerging technology
• Making Air Force logistics streamlined and more responsive
• Improving Air Force logistics modeling and simulation

The Right Team
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Our strategic partnerships include three of the
most well-known research corporations: RAND,
ICF International, and the Logistics Management
Institute (LMI). These partnerships are well-
established and growing. We’re working with
RAND on a variety of ACS expeditionary
airpower issues and problems. Our efforts with
LMI are making Air Force supply systems leaner
and more responsive. Our partnership with ICF
International will improve wargaming and logistics
modeling and simulation support. This partnership
was essential to our support of Global Engagement,
Unified Engagement, and Joint Expeditionary
Force Experiment. It will be just as valuable as we
design the logistics play for future exercises and
wargames.

Look into your crystal ball. What do you see?
Do you see change? We think we do. We think
we see and increased tempo to the kind of change
we’ve seen the last 10 years: the Secretary of
Defense-directed sweeping program to reform
the business of the Department of Defense;
defense reform initiatives that mandated adoption
of business pract ices used by American
industry to become leaner, more flexible, and
more competitive; the National Military
Strategy; Global Engagement; Joint Vision 2010
and  2020 ;  a g i l e  c o m b a t  s u p p o r t ;  a n d
transformation. Our partnerships help us respond
to change, and perhaps more important, they
help us anticipate change.

Major Strategic Partners

Expeditionary Airpower Studies
RAND

Wargames and Exercises
ICF International

Inventory and Supply Chain
 Management

Logistics Management Institute



992008 Year in Review



Air Force Logistics Management Agency100



1012008 Year in Review

We use a broad range of

functional, analytical, and

scientific expertise to produce

innovative problem solutions and

design new or improved concepts,

methods, systems, or policies that

improve peacetime readiness and

bu i ld  war -w inn ing  log is t i cs

capabilities. Delivering on what we

promise makes us the study and

analysis agency of choice for

command and staff organizations

throughout the Air Force.
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Anyone can submit a proposed project, problem, or area for study
to the AFLMA, but it must be channeled through the appropriate
command Director of Logistics (A4) or one of the Air Staff
directors. Before a study or research effort can be started, it must
be sponsored by a command A4 or Air Staff director.

You’ve just had your fifth call in the last
month about why the wings can’t get
spare parts for the zamboni loader (the

zamboni loader is used to move hardened
phasetrons, and phasetrons are no good if you
can’t move them). Your boss is screaming, his
boss is screaming, the wing commanders are
screaming, the major command commander now
knows you personally, and to make matters worse,
your dog even gives you dirty looks when you
come home. You’ve checked with your
operational analysis folks and some of the
operational analysis folks in the wings, and no one
has any answers. During your last call, the chief
of analysis mentioned something called the
AFLMA. After you hang up, you find yourself
wondering: What’s an AFLMA? How do I get the
AFLMA to take on this problem? How much will
it cost? How long will they take? What do they
produce?

First of all, the AFLMA—Air Force Logistics
Management Agency—is located at Maxwell
AFB, Gunter Annex, Alabama. We’re a logistics
problem-solving agency. Within the Agency, we
have  three p roduc t  d iv i s ions :  Logistics
Studies, Logistics Transformation, and Logistics
Wargames,  along with the Business Operations
and Logistics Analysis divisions. The Logistics
Analysis Division provides state-of-the-art and
leading-edge analysis and modeling and simulation
capabilities.

Anyone can submit a proposed project,
problem, or area for study to the AFLMA, but it
must be channeled through the appropriate

command director of logistics A4 or Air Staff
director. Before a study or research effort can be
started, it must be sponsored by a command A4 or
Air Staff director. Upon receipt, the proposed
study undergoes an extensive preliminary
analysis and is submitted to the Director,
AFLMA for approval. If we can’t accomplish the
project, we’ll suggest other agencies that may be
better suited for the task. When a project is
accepted for study, one of our project managers
assembles a cross-functional team to study the
problem. Together, the functional experts and
analysts ensure project results are sound, logical,
and practical. Additionally, a multidisciplined
approach helps prevent functional suboptimization.
We don’t want a proposed solution to a
maintenance problem to create supply or
transportation problems. As part of the project
effort, we regularly update the organization or
activity that proposed the study, along with the
project sponsor. When the project is completed, the
Agency provides the project sponsor with a
detailed report that outlines the problem, provides
a solution or solutions, and makes specific
recommendations. The sponsor is responsible
for implementing the solution or recommendations.
Al l  our  se rv ices  a re  f ree  to  Ai r  Force
organizations.

We produce a variety of products, including
process improvement studies, consulting studies,
software prototypes, computer models, policy
evaluations, handbooks or guides, and CD-ROM-
based materials. Study length varies with each project.
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Why a set of quotations for
Air Force Logisticians? An
obvious answer is there isn’t
one. But that’s not the only
reason, and it’s certainly not
the most important reason.
The primary reason for
producing this set was to
provide a teaching resource
that can be used in
classrooms, education,
training, and mentoring
programs for Air Force
logisticians. It is a tool that
can be used by instructors,
teachers, managers, leaders,
and students. It is also a tool
that can be used in research
settings and a resource that
should stimulate comment
and criticism within
educational and mentoring
settings. Copies of the set
are provided free of charge
to any Air Force logistician,
educational institution,
teacher, instructor,
commander, or manager.

Generating Transformational
Solutions Today; Focusing
the Logistics Enterprise of
the Future

AFLMA

Quotes Boxed Set:
What You Need,

When You Need It!
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LM200835805
ECSS Perfect Order Fulfillment Key
Performance

Enable and support the Air Force Operational Test and
Evaluation Center in the performance of the Expeditionary
Combat Support System (ECSS) operation, test, and
evaluation

LR200824700
Acquisition Logistician Modeling and
Simulation

Identify modeling and simulation tools that could be
used to support the acquisition logistician

LR200827502
Back-to-Basics Logistics Readiness
Squadron (LRS) and Aerial Port Squadron
(APS) Commander Handbook

Subject matter expert review of handbook

LR200911800
Fuels and Refueling Maintenance Skill Set
Consolidation Implementation Review Phase II

Review of progress in consolidating refueler vehicle
maintenance and refueler maintenance

LR200821307
ECSS End Item Maintenance Scheduling

ECSS will manage complex requirements such as
program depot maintenance and modifications—
understand full extent of similar systems

LR200725700
Readiness-Based Leveling (RBL)  Version
Testing

Updated RBL code must be tested and validated
independently of the person making the coding changes.

LR200910002
High-Velocity Maintenance (HVM) Scheduling

Evaluation of scheduling business rules and survey to
define functional requirements for a maintenance
scheduling system

LR200912812
Equipment Joint Chief of Staff (JCS) Project
Code Policy

Document current policy and the problems it is causing

LR200801703
Information Requests 2008

Respond to frequent requests for information

LR200801600
Air Force Spares Budget Analysis (SRRB)

Quarterly data feed for spares budget

LR200801700
Air Force Customer Wait Time Metrics (CWT)

Provide Air Force retail supply transactions to the Air Force
Materiel Command Materiel Systems Group and the Logistics
Management Institute to be included in the Air Force
component of the Department of Defense CWT system

LR200801702
National Stock Number Level Issue and
Stockage Effectiveness Data Feed—IE/SE (2008)

Ongoing stopgap data feed and consulting effort

LR200801701
Air Force Total Ownership Cost (AFTOC) Data

Provide data for Air Staff study on total cost of ownership

LR200815807
AF Retention Policy

Evaluate current Air Force retention policy given that
excess items are being created at base level for which there is
no demand or forecasted need

LR200827600
LRS Metrics

What metrics should be used at the LRS, major command,
Air Staff-levels to measure success of base supply,
transportation, fuels, logistics planning

LR200827500
Inventory of Weapons in the Area of
Responsibility (AOR)

Transfer M16 and M9 weapons to the AOR to prevent Air
Force personnel from hand carrying weapons

LR200903401
Reducing Volatility in Requirements and Levels

Analyze and recommend methods to reduce the impact of
RBL level changes from one quarter to the next

Active Projects
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Pro ject  Focus
A c t i v e  S t u d y  a n d  A n a l y s i s  E f f o r t s

LR200809403
Review of F-22 Spares Forecasting
Techniques—Part 6 Strategic Repair
Requirements Model

Demonstrate how Aircraft Sustainability Model can be used
to compute repair requirements and forecast repair budget
requirements

LR200909803
Working Capital Fund for Second Destination

Recommend whether to establish a working capital fund for
second destination transportation.

LR200911900
Analysis of JCS Project Code Usage by
Contingency Bases

Determine whether contingency bases are misusing JCS
project codes and what effect this has on the Air Force

LR200821302
Worldwide Inventory Assistance

Provide recommendations and assist in the development of
the templates, tools and policy necessary to perform a
worldwide inventory.

LR200912803
Back Orders versus Requisitioning Objective
Holes for Execution and Prioritization of Repair
Support System (EXPRESS)

Comparison of requisitioning objective holes to back
orders

LR200910003
Equipment Unsatisfactory Substitutes
Requirements Analysis

Determine how much effect having unsatisfactory
substitutes for equipment is having on AF requirements

LR200912802
Equipment Agile Combat Supply Groupings for
LIMS-EV

Grouping equipment into the Agile Combat Support
categories

LR200902600
Contingency High-Priority Mission Support Kit
(CHPMSK) Reviews in 2009

Determine expected impact of including Air Force-
managed items in a contingency high-priority mission support
kit

LO200718401
Support for QANTTAS 5.0 - 2007

Provides a central location to store evaluation and mishap
data for the quality assurance offices

LO200718400
Support for WLCMT - 2007

Updates personnel load records and produces a look at who
is currently certified to load weapons, who is due
recertification, and who is overdue

LX200913901
Logistics Modeling And Simulation Strategic Plan

Plan for AFLMA to become a center of excellence for
modeling and simulation

LX200909801
Air Force Modeling and Simulation Conference

Attendance at Air Force Modeling and Simulation
Conference—education

LX200909800
Solo Challenge

Capstone event for Air War College—provide controllers
and subject matter experts

LX200908401
Joint Land Air And Sea Simulation

Capstone event for Joint and combined students at military
war colleges

LX200909802
Future Mobility (FUMO) Planning Conference

Attend planning conference for FUMO wargame—prepare
for logistics play

LX200913900
Air Force Supply Chain System Vulnerabilities

Help determine information technology vulnerabilities in
the supply chain—prepare for wargaming

LY200835807
Support Assets Management Potential within
ECSS

Identify which legacy systems ECSS integrators must be
cognizant of when building or modifying ECSS equipment
management modules

LY200420200
Information Requests

Answer requests for previous studies, current efforts, and so
forth
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Major Anthony Antoline, AFLMA

Logistics Enterprise Architecture (LogEA)

LogEA is designed to be the single authoritative source of processes

and systems models for Air Force logistics. It establishes the process

framework, standards, and guidelines to define the environment in

which future state systems can be identified, acquired, or built. It aims to serve

as a catalyst for developing doctrine, policies, and organizational structure

to position the Air Force for efficient and effective logistics support. LogEA

will be an aggregate of graphical depictions of Air Force logistics processes,

information, and their interaction that will provide a capability to plan, model,

and simulate future logistic visions (see Figure 1). This will help plan

investments, give insight to redundancies, suboptimizations, and guide

further transformation within the logistics domain.



Air Force Logistics Management Agency108

>>>> Transforming Logistics

Knowledge ,  spec i f i ca l ly
information, is power. The Air
Force is transforming itself to
meet the new challenges faced
today, as well as the ones to be
faced tomorrow. One of the key

elements to support our continued superiority in air, space,
and cyberspace is information. Real-time access to
information or data will  allow leadership an
unprecedented advantage when engaging the enemy.
Colonel John Boyd described the Observe, Orient,
D e c i d e ,  A c t  ( O O D A )  L o o p ,  a  c o n c e p t  o f
decisionmaking, that when utilized, allows one to act
before the enemy, and thus positively affect the outcome
of an engagement. Access to data and information in a
single system that describes the Air Force logistics
community will allow the warfighter to reap the benefits
Colonel Boyd described. The Air Force chose an
enterprise resource planning (ERP) strategy to define that
system.

For years Airmen have been devising solutions to
problems as they arose.  At the time, the solutions were
necessary and good for a specific community. The
drawback was that functional stovepipes were built
inadvertently, and we have become accustomed to
operating within their constraints. One term to define this
is accidental architecture. With the enterprise mindset
now becoming a necessity, those stovepipes are in need
of being torn down. LogEA is the concept and future tool

to accomplish this. The system to enable
the tool is the Expeditionary Combat
Support System (ECSS). The Air Force
Logistics Management Agency (AFLMA)
has established a division to focus on
transformation efforts in the logistics
community, heavily focused on LogEA
and ECSS.

The Air Force made the determination
that the maintenance and care for all of the
legacy systems that currently support
logistics are too costly and manpower
intensive to proceed with business as
usual.   The need for a system to bring the
agility, speed, and flexibility of Global
Reach and Global Power, with an
enterprise view, is vital. A system that
allows all levels and organizations to see
at any time the critical data elements that
the logistics community uses to support the
warfighter is coming. ECSS will deliver
this type of capability to our leaders.

AFLMA Organizational
Change

AFLMA has been brought under the
Directorate of Transformation (AF A4I)
led by Mr Grover Dunn. To support
logistics transformation, AFLMA is
working closely with Information
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Technology (AF A4IS), Transformation Management
(AF A4ID), and Logistics Transformation (AF A4IT).
These divisions, along with AFLMA, are developing
a dynamic team to further transformation through
research and implementation of Expeditionary Logistics
for the 21st Century (eLog21) initiatives. The
implementation of the ERP solution has uncovered
some unique challenges for which AFLMA is proud
to add to the body of knowledge used in finding
solutions to these dilemmas.

AFLMA Bringing Research
to the Fight

The Air Force is on a journey that will be demanding.
The time has come for an enterprise-level view of
logistics processes as endorsed in the eLog21 campaign.
The AFLMA is fully engaged in these and other efforts
that strive to transform the logistics community, and help
usher in a new era with the focus resting on the
enterprise.

Figure 1. Components and Use of Architecture (Source: LogEA CONOPS)
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Introduction

Since inception, the Air Force munitions Afloat
Prepositioned Fleet (APF) has been, and will remain
a key pillar of the Department of Defense (DoD)

Global Force Management and prepositioning. The Global
Force Management construct supplements prepositioned
theater munitions with war reserve materiel (WRM) swing
stocks to meet a variety of missions throughout multiple
theaters. Prepositioning p r o v i d e s  t h e  b r i d g e
between the early warfighting requirements in a particular
theater and the strategic mobility assets required to
move these requirements. The primary purpose of Air Force
munitions prepositioning is to provide responsive and
effective agile combat support (ACS) by positioning
munitions where the combatant commander (CCDR) needs
them to accomplish the mission.1

The Air Force Munitions APF has undergone drastic
changes over the last few years; specifically, going from a
four-ship construct to a two-ship construct. Another change
was allowing each CCDR to utilize both vessels for
planning purposes. The transformation that APF has
undergone was not only driven by fiscal realities but, more
importantly, enhanced ACS will be provided to the CCDRs
by enabling an end-to-end enterprise distribution system
utilizing the inherent movement capacity of the APF.2 This
transformation caused an excess in International
Organization for Standardization (ISO) containers
throughout the major commands (MAJCOM) and the APF.

Headquarters Air Force (AF) A4MW, Munitions and
Missile Maintenance Division, requested a study from the
Air Force Logistics Management Agency (AFLMA) to
recommend an economic strategy comparing the use of the
common commercial ISO pool to total ownership of ISO
containers to meet Air Force contingency munitions
needs. Addi t ional ly ,  the  AFLMA was asked to
make recommendations that would effectively reduce APF
excess ISO container investment. This article documents
the relevant background information, problem, objectives,
methodology, research, and findings associated with this
effort. It concludes with recommendations to realize the
cost savings associated with AFLMA’s findings.

Let’s begin with some background on what ISO really
means. ISO is the world’s largest developer and publisher
of international standards for a large majority of products
and services. ISO is a network of the national standards
institutes of 157 countries, with one member per country.
A central secretariat in Geneva, Switzerland coordinates
the system. It is a nongovernmental organization that forms
a bridge between the public and private sectors. On one
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Rapid response swing stocks are
used to help f i l l  the differences
between the theater’s minimum
munitions stockpile requirements and
on-hand stocks.

Currently, the Air Force has ownership of 5,428, 20-
foot ISO containers to support Afloat Prepositioned
Fleet (APF), retrograde, and refresh operations. With

APF operations now at a two-ship construct, the need for
containers has been significantly reduced. Current operations
would require 200 at each major depot: Tooele Army Depot,
Crane Army Activity, Bluegrass Army Depot, and McAlester
Army Ammunitions Plant. The two remaining vessels (MV
Fisher and MV Bennett), will carry 1,301 containers, which
includes the 391 empty containers currently loaded on the
MV Bennett. Thirty containers will be kept at Kadena Air
Base to carry out refresh operations and an additional 100
at Military Ocean Terminal Sunny Point as spares. The total
number of containers required to carry out these operations
is approximately 2,231, a difference of 3,197 containers from
current total ownership.

Annual cost of repair for the current balance of 5,428 is
approximately $52K annually. Reducing the on-hand number
of containers to 2,231 would reduce the annual cost of repair
to $22K annually, a savings of $30K. Excess containers,
approximately 3,197, could then be transferred to the Army
Intermodal Distribution Platform Management Office
(AIDPMO) to be utilized by any Department of Defense (DoD)
agency requiring these type containers. AIDPMO will pay
for transportation costs to locations that possess the
capability to inspect, repair, and maintain serviceable
containers. AIDPMO will also accept unserviceable
containers and transport them to a repair facility for
inspection and repair. Containers deemed not repairable
could be turned in to Defense Reutilization and Marketing
Service for resale or scrap.

AIDPMO has agreed to accept responsibility of all excess
containers turned over to their agency to include all
transportation costs. The APF and Air Force Materiel
Command should coordinate this directly through AIDPMO.
The DoD gain of the approximate 3,197 excess containers
transferred from APF operations to AIDPMO will reduce the
number of containers that the DoD currently leases, while
creating significant cost avoidance for the Air Force. Since
September 2006 the Air Force has leased 1,874 containers.
With the additional 3,197 ISO containers turned in by APF

hand, many of its member institutes are part of the governmental
structure of their countries or are mandated by their government.
On the other hand, other members have their roots uniquely in
the private sector, having been set up by national partnerships
with industry associations. Therefore, ISO enables a consensus
to be reached on solutions that meet both the requirements of
business and the broader needs of society.3

 These standards are used when selecting containers for
transporting munitions over international waters, thereby
conforming to worldwide safety standards.

Since APF’s inception in 1997, there have been considerable
changes to the APF structure. Fiscal realities and Pacific
Command concerns prompted accelerated consideration of the
two-ship APF construct. AF A4MW conducted a detailed value
analysis of APF costs and benefits and concluded that a two-ship
APF fleet in the short-term is best served by Motor Vessel (MV)
Fisher and MV Bennett. This analysis was validated by Military
Sealift Command planners and AF A4/7 (Logistics and
Installations). The decision was made to take an additional APF
vessel off-lease at the end of fiscal year (FY) 2008. The MV
Chapman went off-lease in FY07. The MV Pitsenbarger
discharged select assets in-theater, picked up retrograde, and
sailed to the Military Ocean Terminal Sunny Point (MOTSU) and
discharged in mid-September 2008.4

The US Air Force APF carries required munitions assets in a
forward-based environment. This gives theater commanders
greater deployment flexibility by reducing early munitions airlift
requirements and allowing rapid movement from region to region
as priorities or circumstances change. This supports the Air Force
policy of global engagement, enabling quick response to needs
of an engaged theater commander or an air component
commander worldwide. Rapid response swing stocks are used to
help fill the differences between the theater’s minimum munitions
stockpile requirements and on-hand stocks. The APF program is
a component of rapid swing stock. The APF weapons mix
provides both bomber and tactical fighter support for a variety
of missions. The APF program is part of the Global Asset
Positioning program. From lessons learned in the Gulf War, the
munitions community began working on ways to enhance port
handling and intratheater transportation capabilities. The effort
centered on the use of ISO 20-foot side opening containers to
transport and store munitions earmarked for contingencies. To
support this effort, the APF began working with Military Sealift
Command to replace bulk cargo vessels with vessels capable of
handling containerized munitions.5

The Air Force munitions logistics enterprise owns 5,428 ISO
containers and treats them as WRM assets. These containers are
prepositioned at various munitions hubs to load immediately to
meet any global contingency tasking. The containers also
represent a very large inventory investment that essentially
doesn’t move except on infrequent occasions (see Figure 1). From
a cost and effort perspective, should the Air Force continue to
maintain ownership of intermodal ISO containers or use a lease
option through the Army Intermodal Distribution Platform
Management Office (AIDPMO)? What is the best course of action
to deal with excess containers generated from the discharge of
two APF vessels?

Objectives
This article will address the following objectives:
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USAFE, 1,349, 25%

PACAF, 1,469, 27%

CENTCOM, 561, 10%

ACP, 4, 0%

APF, 2,045, 38%

to DoD stockpile (controlled by AIDPMO), leasing
containers for munitions movements would be virtually
eliminated.

In accordance with Air Force instructions, units will
maintain containers in serviceable condition for munitions
redistribution or storage at all times. The Convention for
Safe Containers certification on all Air Force-owned
containers must be kept current. The cost to manage and
maintain Air Force-owned ISO containers is minor
compared to the cost of leasing containers to support these
operations. It would be in the best interest of the Air Force
to maintain total ownership of sufficient containers to
support APF operations and any required retrograde. It is
also recommended that the Air Force turn over all excess
containers to AIDPMO to manage and maintain. This
significantly reduces the storage space, manpower,
equipment, and consumables required to maintain
serviceable containers.

By reducing the ISO container inventory by 57 percent
the repair savings is approximately $150K over the first 5
years. Additionally, transferring excess containers to
AIDPMO will allow DoD to utilize over 3,000 ISO
containers it would have otherwise had to lease
commercially. Furthermore, maintaining ownership of
containers required to support the APF mission will help
provide responsive and effective ACS by allowing the
flexibility total ownership provides and cost avoidance of
approximately $16M.

Article Acronyms
ACS – Agile Combat Support
AF – Air Force
AFLMA – Air Force Logistics Management Agency
AFMC – Air Force Materiel Command
AIDPMO – Army Intermodal Distribution Platform

  Management Office
AMST – Agile Munitions Support Tool
APF – Afloat Prepositioned Fleet
CENTCOM – Central Command
CCDR – Combatant Commander
DoD – Department of Defense
FY – Fiscal Year
ISO – International Organization for Standardization
MAJCOM – Major Command
MOTSU – Military Ocean Terminal Sunny Point
MV – Motor Vessel
PACAF – Pacific Air Forces
PEC – Program Element Code
US – United States
USAFE – United States Air Forces in Europe
WRM – War Reserve Materiel

• Identify the major sources of costs associated with ISO container
ownership and management with leasing options.

• Identify areas to exploit cost savings by reducing inventory.

• Provide recommended changes to achieve cost savings.

• To the extent possible, quantify potential savings realized
through the adoption of the recommended changes.

Assumptions
This article will assume the following:

• Data collected is accurate and complete.

• Historical data is representative of future operations.

Methodology was based on personal interviews conducted by
AFLMA with APF program management personnel, both past and
present, via telephone and e-mail. Interviews were also conducted
with AIDPMO, Air Force item managers, and equipment specialists
associated with ISO containers. Summaries of the interview
responses are given in this report. Container data is extracted from
the Combat Ammunition System, Agile Munitions Support Tool,
and Asset Inventory Management System.

Research and Findings

The discharge of the MV Chapman and the MV Pitsenbarger left
an excess of approximately 3,100 Air Force-owned, 20-foot ISO
containers throughout four MAJCOMs.

This resulted in excess containers left static at numerous
locations throughout the Air Force utilizing precious space,
manpower, equipment, and consumables in an attempt to maintain
serviceable containers. Required container certifications are not
properly managed due to lack of qualified personnel at container
locations and lack of funding to secure contractors. This has
resulted in 643 unserviceable containers to date.6 Locations with
empty containers do not have certified personnel capable of
inspecting or repairing current stocks.

Future requirements for the MV Fisher and MV Bennett require
approximately 910 containers.7

The lease cost for these containers is based on a maximum lease
period of 5 years with an approximate cost of $3.3M for both vessels
with container repair as part of the lease. This equates to $3,636
per container over a 5-year period. The initial purchase cost of a
single container is $6,684;8 therefore two 5-year leases would

Figure 1. ISO Distribution
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exceed the original purchase price of a container. The cost
required to manage and maintain all Air Force owned ISO
containers, based on 2 years’ worth of data from the APF office
equates to approximately $9K annually which is $45K over a 5-
year period. This cost is primarily attributed to damage the
containers may receive during loading and unloading operations.
The vessels are climate controlled; therefore no additional
weathering damage is incurred.

Conclusions and Recommendations

Recommendations
Currently, the Air Force has ownership of 5,428, 20-foot ISO
containers to support APF, retrograde, and refresh operations.
With APF operations now at a two-ship construct, the need for
containers has been significantly reduced. Current operations
would require 200 at each major depot: Tooele Army Depot,
Crane Army Activity, Bluegrass Army Depot, and McAlester
Army Ammunitions Plant. The two remaining vessels (MV
Fisher and MV Bennett), will carry 1,301 containers, which
includes the 391 empty containers currently loaded on the MV
Bennett. Thirty containers will be kept at Kadena Air Base to
carry out refresh operations and an additional 100 at MOTSU as
spares.9 The total number of containers required to carry out these
operations is approximately 2,231, a difference of 3,197
containers from current total ownership (see Table 1).

Annual cost of repair for current balance of 5,428 is
approximately $52K annually.10 Reducing the on-hand number
of containers to 2,231 would reduce the annual cost of repair to
$22K annually, a savings of $30K. Excess containers,
approximately 3,197, could then be transferred to AIDPMO to
be utilized by any DoD agency requiring these type containers.
AIDPMO will pay for transportation costs to locations that
possess the capability to inspect, repair, and maintain serviceable
containers. AIDPMO will also accept unserviceable containers
and transport them to a repair facility for inspection and repair.
Containers deemed not repairable could be turned in to Defense
Reutilization and Marketing Service for resale or scrap. See Table
2 for current container quantities, locations, serviceability, and
associated value.

AIDPMO has agreed to accept responsibility of all excess
containers turned over to their agency to include all
transportation costs.11 The APF and Air Force Materiel Command
should coordinate this directly through AIDPMO. The DoD gain
of the approximate 3,197 excess containers transferred from APF
operations to AIDPMO will reduce the number of containers that
the DoD currently leases, while creating significant cost
avoidance for the Air Force. Since September 2006 the Air Force
has leased 1,874 containers.12 With the additional 3,197 ISO
containers turned in by APF to DoD stockpile (controlled by

AIDPMO), leasing containers for munitions movements would
be virtually eliminated.

In accordance with Air Force instructions, units will maintain
containers in serviceable condition for munitions redistribution
or storage at all times. The Convention for Safe Containers
certification on all Air Force-owned containers must be kept
current. Maintenance, repair, and inspection of ISO containers
is a program element code (PEC) 28030 expense (PEC 55396F
for Air Force Reserve Command).13 The cost to manage and
maintain Air Force-owned ISO containers is minor compared to
the cost of leasing containers to support these operations. It would
be in the best interest of the Air Force to maintain total ownership
of sufficient containers to support APF operations and any
required retrograde. It is also recommended that the Air Force
turn over all excess containers to AIDPMO to manage and
maintain. This significantly reduces the storage space,
manpower, equipment, and consumables required to maintain
serviceable containers. See Table 3 for owning versus leasing
cost analysis breakdown.

Benefits
By reducing the ISO container inventory by 57 percent the repair
savings is approximately $150K over the first 5 years.
Additionally, transferring excess containers to AIDPMO will
allow DoD to utilize over 3,000 ISO containers it would have
otherwise had to lease commercially. Furthermore, maintaining
ownership of containers required to support the APF mission will
help provide responsive and effective ACS by allowing the
flexibility total ownership provides and cost avoidance of
approximately $16M.
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No form of transportation ever really dies out. Every new form is an addition to,
and not a substitution for, an old form of transportation.
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1152008 Year in Review



116 Air Force Logistics Management Agency

>>>>

Captain Alice Marie Long AFLMA

Introduction

The Air Force is continually taking measures to
institutionalize enterprise architecture (EA).
However, many in the Air Force have a limited

concept of what an EA is, how it works, and most
importantly, why it is needed. The purpose of this article is
to discuss these key questions, to present some guidelines
for implementation of EA, and make the reader aware of
some of the possible pitfalls of EA development.

To begin a discussion of enterprise architecture, it is
important to first obtain an understanding of architecture
in general. Architecture is the structure of components, their
relationships, and the principles and guidelines governing
their design and evolution over time.1 Architecture is
known to be essential when considering the design of a new
building or a community; however, architecture is equally
necessary when considering the design and creation of
complex systems within organizations. Whether a new
community is being planned or a business is expanding,
several of the same issues must be considered: integrated
services, interoperable systems, and efficient operations.
The end objective of architecture is the alignment of
components under common standards that facilitate
change management and ensure integrated and effective
operation.

The concept of architecture is comparable at the
enterprise level. The Federal Chief Information Officers

(CIO) Council regards an enterprise as an organization
supporting a defined business scope and mission and
comprised of interdependent resources (people,
organizations, and technology) who must coordinate their
functions and share information in support of a common
mission (or set of related missions).2 Enterprises exist within
commercial businesses and industry, private institutions, as
well as in areas of governance. Governmental enterprises
are unique because their purpose is not the generation of
revenue. These organizations are concerned primarily with
the maintenance of basic security and public order.
Nevertheless, the federal government is a single enterprise
with shared strategic objectives, a common authority
structure, integrated management processes, and consistent
policies. As is the case in other enterprises, the goal is to
optimize resource allocations across the organization to
achieve common goals, whether at the local or national
level.3

Legislation
Aside from simply being a good tool for business,
architecture within the government has been mandated by
legislation. In 1996, the Clinger-Cohen Act (CCA) was
established to improve the way the federal government
acquires and manages information technology (IT). The
idea was that acquisition, planning, and management of
technology should be treated as a capital investment, exactly
as a profitable business would be operated. The CCA directs
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all federal agencies to establish a comprehensive approach to
manage the acquisition, use, and disposal of IT. Though
architecture is not prescribed by name in the CCA, it does promote
a coordinated, interoperable, secure, and shared governmental
infrastructure.4 A legislative measure that formally mandates the
development of architecture for government programs is
described in Circular A-130, Management of Federal
Information Resources. This publication prescribes the
development and maintenance of an enterprise architecture to
promote the appropriate application of federal information
resources.5 This mandate is intended to establish capital planning
and investment control processes that link mission needs,
information, and IT in an effective and efficient way. The circular
also establishes architecture as grading criteria for acquisition

of new systems. In that, architecture is used for the certification
of any federal business system modernization effort that exceeds
$1M.6

One of the most significant Department of Defense (DoD) level
instructions is Chairman of the Joint Chiefs of Staff Instruction
3170.01, Joint Capabilities Integration and Development System
(JCIDS). JCIDS is intended to identify shortfalls and
redundancies in national defense and to develop solutions
(materiel and nonmateriel) through a joint collaboration using
integrated architectures among the Services. The focus is to
resolve military capability gaps with solutions that are born Joint
with architecting consideration given to uses across the spectrum,
not a single Service or mission area. The future state of JCIDS
implementation is fully integrated defense networks that
eliminate waste and optimize system usage.7 There are several
other DoD directives governing the use of architecture, but at
the Air Force level, enterprise architecture is prescribed in Air
Force Policy Directive 33-4, Enterprise Architecting. The
directive assigns architecture development and management, a
governance process, as well as the establishment of a repository
for architecture products. The Air Force enterprise architecture
is to be used as a decision support tool, and guide all IT and
National Security System investments.8

Architecture Frameworks
To facilitate the completion of required architecture, a framework
is necessary. A framework addresses architecture components,
such as methodology, product descriptions, reference models,
categorization, and classification. An overview of the most
common architecture frameworks follows.

The Zachman Framework

One of the first and best known standards for classifying the
descriptive models that comprise enterprise architecture is the
Zachman Framework. This methodology was based on the belief
that a common architectural schema could be used to represent
any complex entity. It is depicted as a grid (see Figure 1) that
consists of six functional focuses (columns), and then considers
those focuses from the perspectives of the stakeholders (rows).
The Zachman Framework does not prescribe a particular
architecting methodology, and is used to categorize primitive
enterprise architecture information. However, the tool can be
used to organize data on the enterprise, to define which artifacts
to produce and to describe processes.9 Zachman applied to the
Air Force logistics enterprise would include an organization chart
to define the high level who portion of the framework. At a lower
level would be a description of the physical data resident in the
logistics enterprise. This framework would be helpful in defining
and describing processes associated with the logistics enterprise
and provide a good way to determine which artifacts are
necessary to model the system.

The Open Group Architecture Framework

Another framework that provides a detailed comprehensive
approach to design, planning, and implementation of
architecture is The Open Group Architecture Framework
(TOGAF). TOGAF is designed to support four common subsets
of an overall enterprise architecture: business architecture, data
architecture, application architecture, and technology
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Figure 1.  Zachman Enterprise Architecture Framework

architecture. This method originated from the Technical
Architecture Framework for Information Management developed
by DoD. TOGAF is an architectural process that can be used to
complement Zachman’s taxonomical approach. Like Zachman,
however, TOGAF does not prescribe architecture products, but
instead promotes an architecture development method (ADM)
that gives guidelines for architecting. The stages of the
development cycle outlined in the ADM provide guidance to
the architect. These phases are further decomposed into steps.
The ADM cycle is an iterative process, requiring frequent
validation of results against the original expectations.10

The Federal Enterprise Architecture

A third architecture framework is tailored to a more specific
enterprise; the federal government. The federal enterprise
architecture (FEA) is a business approach aimed at developing a
more customer focused government that simplifies processes and
unifies efforts across agencies. The FEA has evolved from its
original form, with significant changes occurring in 2007 and
2008. Currently, three core principles guide the strategic
direction of the FEA: the federal enterprise must be business
driven, proactive, and collaborative across the federal
government; and the architecture must improve the effectiveness
and efficiency of government information resources (see Figure 2).11

The FEA is comprised of an interrelated set of five reference
models, all focused on developing a common language for the
enterprise. The first model is the Performance Reference Model
(PRM). The PRM is a performance measurement focused on the
business of government at a strategic level and assesses the
impact of IT investments at this level. It is designed to show the
link between inputs and outputs, as well as to identify the
practices of effective and efficient organizations within the
enterprise. This type of analysis facilitates decisionmaking
regarding resource allocation.

The next model is the Business Reference Model (BRM). This
model facilitates a functional view of the enterprise rather than
an organizational one. Standard business capabilities are
identified without regard to what agency is completing them,
and a business functions view is defined. The importance of this
model lies in proper implementation. The BRM must be
incorporated into the architectures and management processes
of governmental agencies in order to help accomplish strategic
goals of the enterprise.11

The Service Component Reference Model (SRM) is a business
driven, functional framework used to classify individual service
components according to how they support both the performance
and business objectives. The SRM helps to recommend service
capabilities that will maximize reuse of business and technical
capabilities. The Technical Reference Model is a component-
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Figure 2. FEA Reference Models

driven model that categorizes standards and technologies. Again,
the focus is to identify and reuse the best solutions.

Finally, the Data Reference Model (DRM) is a more flexible,
standards-based model that facilitates information sharing among
government agencies. The DRM objective is the standardization
of data management processes across federal, state, and local
organizations as necessary to enable the repeatability of the best
processes across agencies by establishing a common language.
In support of this objective, DRM contains three standardization
areas: data description, data context, and data sharing.11

Another issue critical to FEA is the measurement of success.
Federal agencies are rated in three main capability areas:
completion, use, and results. The completion capability area
measures the completion maturity of an EA’s artifacts with
respect to performance, business data, services, and technology.
The enterprise’s architectures should be well-defined and show
traceability among the layers of architecture and artifacts. The
use capability area deals with the actual implementation and use
of the architecture as it measures the policies and procedures
necessary for an organization to develop and manage its EA. The
results capability area measures the effectiveness and value of
the EA by assigning performance measurements to the EA
processes and using these measures to complete analysis of the
architecture. The results of this analysis are used to update
practices and guidance for the EA. Following measurement in
each of these three areas, agencies are assigned a success rating
based on a green, yellow, and red coding system.12

DoD Architecture Federation

Figure 3 depicts the architecture federation of the federal
government as it pertains to the Air Force specifically. It is
relevant to note the horizontal portions of Figure 3. Each Air
Force component is broken down into three subenterprises: agile
combat support, warfighting, and infrastructure. The Air Force
decomposition is further depicted in Figure 4, showing several
mission and major command (MAJCOM) architectures. The Air
Force Logistics Enterprise (LogEA) is a subenterprise of the agile
combat support mission, and evaluation of the LogEA
architecture products is one of the newly chartered mission areas

of the Air Force Logistics
Management Agency (AFLMA).
The AFLMA is charged by A4I
(Directorate of Transformation)
with guaranteeing compliance of
archi tecture  to  prescr ibed
s t a n d a r d s ,  a n d  e v e n t u a l
management of the LogEA.

Air Force Enterprise
Architecture and the

DoD Architecture
Framework

The vertical columns of the
Federal Architecture Federation
depict the guidance setting
architecture requirements for the
DoD and the individual military
services. As seen here, the Air

Force has its own enterprise architecture framework (AF EAF).
The AF EAF uses the same reference models as the DoD’s FEA,
but provides context focused on Air Force strategy and missions.
The correlation between the FEA and the AFEA is illustrated in
Figure 4.

AFPD 33-04 establishes the AFEA as the method for managing
change and understanding complexity in the Air Force
environment. The AFEA is ultimately intended to act as a tool
to  a id  i n  dec i s ionmak ing  th rough  suppor t ing  key
decisionmaking processes (capabilities based planning and
analysis; planning, programming, budgeting, and execution;
acquisitions; and portfolio management), and guiding all IT and
National Security Systems investments. Additionally, the AFEA
assigns responsibility for the development, evolution, and
management of the EA, and institutes a governance process. Air
Force MAJCOMs directed to establish enterprise architectures
must institute policies, procedures, and guidelines for
architecture activities, appoint an architect, and develop and
maintain architecture products. Throughout this process these
products must be approved and certified as prescribed in Air
Force Instruction 33-401, Implementing Air Force Architectures.

It was determined by the Defense Science Board that one of
the key means for ensuring military systems are interoperable
and effective is to establish comprehensive architecture
guidance for the entire DoD.13 The Department of Defense
architecture framework (DoDAF) was developed to give direction
as to how architecture products should be developed.

The DoDAF is an evolution of the Air Force command,
control, communications, computers, intelligence, surveillance,
and reconnaissance (C4ISR) architecture framework which
originally addressed the interoperability of C4ISR specific
capabilities. It consists of three volumes. Volume I offers a
general overview of the DoD architecture concept and provides
guidance for the development and management of DoD
architectures. Volume II delves more deeply into the concept,
outlining the specific details for the individual framework
products. Finally, Volume III shifts in focus to the data for
architecture and its uses. The overarching DoDAF structure is
organized into four unique views: all (AV), operational (OV),
systems/services (SV), and technical standards (TV). The
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Figure 3.  Federal Architecture Federation

architecture products associated with each of these views serve
specific purposes.

The OV captures the operational nodes of an architecture, their
tasks and activities, and interactions and information exchanges
required to accomplish DoD operational concepts. The SVs
outline the physical systems, required system functionality, and
their data exchanges for supporting the operational views. As
the architecture matures, the TVs are needed to communicate
standards, protocols, technologies, and interfaces to ensure the
system will satisfy its operational requirements. Though not
depicted in the graphic below, the AV represents aspects of the
architecture related to all three views. While the AV products
don’t present a distinct view of the architecture, they provide
information relevant to the architecture as a whole (see Figure
5).13

The architectural products outlined in the DoDAF flow
naturally from the reference models contained in the FEA, and
subsequently the AFEA. The relationship between the AFEA and
DoDAF is seen in the developing Air Force LogEA. One of the
DoDAF architectural models representing the Performance
Reference Model is the AV-1. In LogEA, this product acts as a
concept of operations, providing strategic level information
including assumptions, constraints, and limitations of the
logistics enterprise. Representations of the Business Reference
Model are the OV-5 activity models. The OV-5 describes the
operations that are generally conducted in the course of

executing the logistics mission. The DoD Supply Chain Material
Management Regulation 4140.1 outlines the primary activities
resident in the logistics enterprise high-level OV-5; Plan, Source,
Make, Deliver, and Return. All lower level activities in the
logistics supply chain result from decompositions of these key
activities. The Air Force Systems/Service Component Reference
Model is represented in the DoDAF SVs. For LogEA, the
Systems/Services views are resident in the Expeditionary
Combat Support System—the system that supports the logistics
supply chain.

Observations and Case Studies

The frameworks presented here employ different approaches to
architecture. While each method has its own focus, some
frameworks could be used in complementary ways, and the
combination of methodologies can result in synergistic effects.
For example, TOGAF describes how to architect. Products
outlined in the DoDAF could be employed to document the
architecture decisions made in TOGAF methodology. The
Zachman Framework can be used to check for completeness in
architectural elements and to determine whether or not processes
are sufficiently examined. This type of combination often
provides a better result than attempting to fit everything into a
single framework. The important issue is to find the method (or
methods) that works well within the organization’s goals and
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Figure 5.  DoDAF Views and Linkages
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constraints, always keeping in mind that the focus of using these
tools is to unite the resources of the enterprise, and not to
overcomplicate the effort.

Though an overarching view of EA has been presented, the
concepts and various methodologies can still seem a bit
nebulous. A few case studies where enterprise architectures have
been implemented will now be examined. The hope is to clarify
and give relevance to the discussion, and to highlight the realized
advantages as well as some of the difficulties associated with
architecture implementation. The following examples illustrate
uses of EA within government agencies.

Case 1
The Food and Drug Administration (FDA) is the operating
division of the Department of Health and Human Services (HHS),
and is charged with ensuring foods, drugs, and cosmetics are safe
and properly labeled; drugs and medical devices are safe and
effective; blood is safe and in adequate supply, and equipment
that uses radiant energy is safe.14 In response to the President’s
2002 Management Agenda, the HHS established its own
initiative to consolidate, streamline, and standardize
administrative programs. The FDA faced a few key challenges
associated with the mandate: necessary alignment of information
technology with business strategy, limited funding and resources,
lack of standardized processes, and a culture resistant to change.15

The FDA began by adding a chief enterprise architect (CEA)
position to its strategic IT management staff to oversee this
undertaking. The CEA established an EA working group made
up of representatives from each of the eight FDA center offices.
Technical training was required to ensure personnel could
adequately build and use EA frameworks, so representatives from
the center offices received Federal Enterprise Architecture
certification. The FEA reference models were chosen for
architecture development in order to facilitate cross-agency
analysis and the identification of duplicative investments, gaps,
and opportunities for collaboration within and across the agency.
The resulting products created a standardized architecture
framework which served as a foundation to develop both
baseline and future target EAs. Common governance structures
were defined, ensuring each of the departments supported the
FDA’s goals and objectives. Additionally, an office of shared IT
services was developed to provide better alignment between
business and IT. This helped the agency to reuse and consolidate
applications where possible. This office also enabled the FDA
to track IT investments across the entire enterprise.

Though a significant investment was made to develop and
maintain an enterprise architecture, benefits were soon realized.
The budget for the maintenance of the EA is $350K to $500K
annually, but the FDA projected a $10M savings over the first 5
years. This savings comes primarily from eliminating redundant
IT costs. The infrastructure now helps to drive consolidation
activities across the enterprise. With the transparency of the
system, communication and efficiency were improved, leading
to improved decisionmaking as well.14

The FDA provides a good example of enterprise architecture
implementation. Today, the EA working group acts as a review
board, selecting IT investments based on the FDA mission and
objectives. As a continuing component of the IT strategy, the
FDA’s EA framework is reducing costs, and improving mission
performance.

Case 2
The next case study involves US Customs and Border Protection
(CBP). CBP is a component of the Department of Homeland
Security and is primarily responsible for keeping terrorists and
their weapons out of the US. The scope of this mission is threefold:
covering border control, trade, and travel within the US. Presently,
CBP employs 41,000 personnel who enforce hundreds of US
regulations, including immigration and drug laws.16

Not all implementations of enterprise architecture are as clear-
cut or initially successful as the FDA example. CBP encountered
significant problems in earlier stages of its architecture
development. Beginning in 1997, the US Customs Service
planned to invest over $1B in a modernization effort to create
an automated commercial environment (ACE) focused on certain
core missions. In 1999, the Government Accountability Office
(GAO) found that CBP was not managing this effort in a cost
effective way. The GAO found serious weaknesses in
architectural definition, investment management, and software
development and acquisition. It was recommended that Congress
withhold funding until these deficiencies were resolved.

CBP began preparing a new strategy starting with the
development of the US Customs Modernization Program
management organization. The organization is charged with
establishing an EA systems concept for the ACE. The goals of
the concept were to govern the modernization processes, align
investments with strategic goals, and turn the CBP into a more
performance based organization. A task force consisting of a
planning group and a technology and architecture group (TAG)
were created. The TAG was responsible for developing the
enterprise architecture. The EA was a collaborative effort and
involved stakeholders from each CBP business unit. A cost
analysis, along with a metrics program to measure the benefits
of implementing the EA was considered from the onset. The GAO
worked in conjunction with CBP, validating their efforts
throughout the process.

CBP’s architecture ensures that IT investments are properly
aligned with the architecture. Similar to the FDA, focus was
placed on increasing IT standardization, minimizing
duplication, providing better justification for IT spending,
increased efficiency, and better responsiveness to customer
needs. CBP produced the architecture using the four FEA
reference models, and System Architect was used for modeling
purposes. Further, the EA framework has evolved and, like the
Air Force’s AFEA, an enterprise-specific Treasury Enterprise
Architecture Framework (TEAF) now defines all artifacts
contained in the CBP EA.

CBP met with many of the same obstacles to architecture
implementation as did the FDA. Initially, a major culture change
was required within IT. Systems developers were not optimistic
about compliance with new processes, standards, and controls.
Development of an EA was also a major time commitment, taking
18 months to realize the initial functioning EA. There was also
an upfront cost of $5M associated with the effort, and a
continuing cost of $2M annually to update and maintain the EA.

Though CBP had a rocky start in developing EA, eventually
the management weaknesses identified by the GAO were
resolved and funding was restored. In addition to this, benefits
are now realized. Evaluation processes have confirmed that over
a $30M return on investment has been made, with over $5M of
these savings resulting from the elimination of duplicative
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systems. The IT infrastructure is much less complex now, and
stovepiping of data, technology, and systems has been
eliminated. Finally, change management is also facilitated, with
the development of a to be architecture blueprint ushering in
several new systems acquisitions.

Air Force Logistics Enterprise
Architecture and the AFLMA

The AFLMA was recently given responsibility for the evaluation
of LogEA. LogEA is intended to guide the transformation of the
Air Force supply chain, and to stand as the single authoritative
source of process and system models for this logistics chain. The
current system must evolve into a rapid response, dynamically
reconfigurable, integrated network, supporting the expeditionary
aerospace forces (EAF) concept at home and in deployed
locations.17 Ultimately, the intent of LogEA is to deliver mission
capability while maintaining affordability.

Several transformation initiatives have been implemented as
part of the EA execution plan. This campaign, known as
Expeditionary Logistics for the 21st Century (eLog-21), is
intended to capture both the future vision and the transformation
path for the Air Force logistics enterprise. LogEA is the
operational and systems architecture that will communicate and
guide the vision of the eLog-21 campaign.16 The impact of these
eLog-21 initiatives is measured against the high-level goals to
improve operational capability while minimizing costs.

The elog-21 transformation initiatives are divided into 11 cost
categories.

• Depot maintenance

• Depot level reparable

• Aviation fuels

• Consumables

• Sustaining engineering

• Contract service

• Military personnel

• Civilian personnel

• Software maintenance

• Other operations and maintenance

• Critical space operations

Each of the eLog-21 initiatives is classified as IT or non-IT,
and architecture requirements are determined according to this
classification. Artifacts are submitted to AFLMA for a review to
verify LogEA compliance, according to the published LogEA
Compliance Plan. The result of this process is an integrated set
of enterprise-wide priorities which will reduce costs by
improving the planning and execution of procurement and
production activities.16

Challenges

It is clear that the lack of a system architecture can contribute to
increased costs and subsystem problems, but even in successful
architecture developments, common difficulties seem to arise.
As the AFLMA manages LogEA, it is valuable to highlight some
of these challenges.

Strategy
The cornerstone of a successful architecture begins with a
strategic vision. This point is reflected in the AFEA Performance
Reference Model. This model prescribes a roadmap for the entire
architecture development as well as performance measures to
calculate the success of the effort. This involves well-defined
direction from the key sponsors and stakeholders that is directly
traceable to the Air Force mission area under consideration. As
illustrated in the case studies, the vision and scope for both efforts
were clear, and architecting teams had focus and, most
importantly, a shared concept of the effort. The CBP case study
specifically illustrates the implementation of performance
measures and metrics to calculate the benefit of implementing
architecture. Cost/benefit analysis is a vital point in the decision
to develop architecture. An organization must be willing to invest
in the underlying organizational and cultural structures to
support the EA, and be absolutely certain that these investments
will pay dividends in the future.

Culture and Senior Commitment
Senior stakeholder commitment is also essential to initiating
architecture development. Though policy direction ensures
commitment from Air Force leadership regarding architecture
development, other associated issues arise. It is crucial that
organizations are creating artifacts with the strategic vision in
mind and not simply to fulfill requirements and meet deadlines.
The purpose of architecture can be summed up in one idea:
optimizing limited resources. If focus shifts from this idea to
simple fulfillment of requirements, the benefits of architecture
will never manifest. To help guarantee effectiveness, the mandate
to develop enterprise architecture should also provide for
resources toward additional personnel, education, and training
for those developing and evaluating architecture, and reasonable
deadlines. Ideally, enterprise architecture development should
focus first on understanding the existing process (as-is), and then
the desired future state (to be). This practice lends support to the
change management capability of EA. Products should be
incremental and iterative, not a static set of artifacts to be archived
and then forgotten.

Cost
With these ideas in mind, another issue comes to light; that is,
architecture costs money. As shown in the case studies, both the
FDA and CBP established a start-up budget as well as an annual
maintenance budget for development and continuing
management of the EAs. Many eLog-21 initiatives employed
contractor support for architecture development. Attention
should also be given to sustainment of the architecture products
either internally, or with persistent contractor support. Ideally,
contractor support can effectively be used to initiate enterprise
architecture development when conducted in conjunction with
permanent party personnel who can exercise continuing
maintenance of the EA. Many architecture projects are
overstaffed at the onset if critical architectural work needs to be
expedited, which may indicate that an organization is not
investing sufficient time in the architecture analysis and
development. 18 DoDAF version 1.5 warns that the architectural
views are not important; the key issue is the integrity of the data
used to produce the views.
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Because of my wartime experience, I am insistent on the point that logistics know-
how must be maintained, that logistics is second to nothing in importance in warfare,
that logistics training must be widespread and thorough.…

—Vice Adm Robert B. Carney, USN

Communication
The nature of enterprise architecture is to capitalize on horizontal
integration; standardizing processes and eliminating
redundancies; which leads to another possible pitfall:
communication. Some organizations charged with development
of LogEA artifacts display a lack of communication across
organizations, and cross flow of information among
geographically separated organizations is an ever present issue.
Without adequate communication between eLog-21 initiatives,
systems that need to be integrated and interoperable may not
achieve the overall goal. Some of the initiatives are so expansive
that several large architecture teams are employed in disparate
locations for artifact development. Significant differences in
process understanding and even architecture styles are evident
in many artifacts submitted for approval. If processes cannot be
standardized within a single organization, it is easy to see how
communicating vital information between agencies would be
difficult. This problem of standardization is apparent throughout
all levels of LogEA.

Standardization
Though all architecture products are measured by their adherence
to the DoDAF by way of the LogEA Compliance Plan, there is
no prescribed methodology or software package for architecture
modeling. Though different product suites were used to develop
enterprise architecture in each of the case studies, there was
standardization of software and training for each project. Software
integration and interoperability is a key element of enterprise
architecture, so it would seem appropriate to ensure the same
interoperability for all architecture developments. This is
problematic as artifacts are approved and certified. Original
products cannot be maintained in a central repository due to the
lack of standardization among software, and it is a point of
discussion how maintenance and archiving of the LogEA will
be accomplished.

Conclusion

It has been said that the architecture of an enterprise exists,
whether it is explicitly developed or not. By virtue of process,
system, and technical make up, architecture is inherent in all
organizations, even if it is not formally defined. The discipline
of enterprise architecting allows the capitalization of the
potential effectiveness and efficiency of an organization, while
minimizing cost. A well established EA also guides acquisition
of new technologies and facilitates change management and
transformation. The institution of enterprise architecture has
emerged as common practice within commercial industry, and
is mandated now for all federal enterprises. Though enterprise
architecture is not a topic requiring expertise for every member
of an organization, it is valuable to have a fundamental
understanding of what it is and why it is being used. This article

was intended to provide the reader with a fundamental
understanding of the background, practices, and possible
complications associated with enterprise architecture. Though
it is a relatively new mandate within the Air Force, EA will offer
substantial benefits if properly implemented throughout the
enterprise.

Notes

1. EEE-SA, IEEE Standard Glossary of Software Engineering
Terminology, New York, NY: IEEE, 2004.

2. Federal Chief Information Officer Council, “A Practical Guide to
Federal Enterprise Architecture,” [Online] Available: www.enterprise-
a r c h i t e c t u r e . i n f o / I m a g e s / D o c u m e n t s /
Federal%20Enterprise%20Architecture%20Guide%20v1a.pdf, 2001.

3. Federal Chief Information Officers Council, “Architecture Principles
for the US Government,” [Online] Available: www.cio.gov/documents/
Architecture_Principles_US_Govt_8-2007.pdf , 2007.

4. US President, Presidential Documents, “Federal Information
Technology – Clinger-Cohen Act,” Federal Register, 61, no. 140, 19
July 1996, 37657-376621.

5. Office of Management and Budget, Circular A-130, Management of
Federal Resources, Washington, DC: Office of Management and
Budget, 1996.

6. US Congress, “FY 05 National Defense Authorization Act,” [Online]
Available: http://www.ndia.org/Content/NavigationMenu/Advocacy/
Action_Items/FY05_NDAA.htm, 13 October 2004, accessed 3
September 2008.

7. Chairman of the Joint Chiefs of Staff Instruction (CJCSI) 3170.01F,
Joint Capabilities Integration and Development System, 1 May 2007.

8. Air Force Policy Directive (AFPD) 33-4, Air Force Enterprise
Architecting, 27 June 2006.

9. R. Sessions, MSDN Architecture Center Library, [Online] Available:
http://msdn.microsoft.com/en-us/library/bb466232.aspx, accessed 4
September 2008.

10. “The Open Group Introduction to the ADM,” [Online] Available: http:/
/www.opengroup.org/architecture/togaf8-doc/arch/, accessed 9
September 2008.

11. US President, “FEA Consolidated Reference Model Document,”
Version 2.3., [Online] Available: www.whitehouse.gov/omb/
asset.aspx?AssetId=470, October 2007

12. Executive Office of the President of the United States, “Federal
Enterprise Architecture Program EA Assessment Framework 2.1.,”
[Online] Available: http://www.whitehouse.gov/omb/e-gov/fea/, 2006.

13. Department of Defense, DoD Architecture Framework Version 1.5.,
[Online] Available: jitc.fhu.disa.mil/jitc_dri/pdfs/dodaf_v1v2.pdf, 23
April 2007.

14. US Food and Drug Administration, US Food and Drug Administration
Homepage, [Online] Available: http://www.fda.gov/, accessed 28
October 2008.

15. Federal Enterprise Architecture Program Management Office,
“En te rp r i se  Arch i t ec tu re  in  Ac t ion , ”  [On l ine ]  Ava i l ab le :
www.egov.gov, accessed 29 October 2008.

16. US Department of Homeland Security, US Customs and Border
Protection Homepage, [Online] Available: www.cbp.gov, accessed 31
October 2008.

17. Deputy Chief of Staff for Installations and Logistics Directorate of
Transformation, “US Air Force Logistics Enterprise Architecture
Concept of Operations,” Washington DC: AF A4I, 2007.



Air Force Logistics Management Agency126

Lieutenant Colonel Kirk Patterson, AFLMA

We have all heard the phrase, “flexibility is the key to airpower,” but today, never
has it been so vital to supporting the Air Force. During this critical time of
change and increased deployments, flexibility is the tool needed to support the

Air Force’s logistics research needs. In 2006, we reorganized by combining the Logistics
Studies Division with the Logistics Innovation Division. The reorganization was in
response to changing Air Force needs, and thus enabled us to better manage personnel.
However, we have recently split those divisions again, as A4I has tasked us to take the
lead on numerous activities. This reorganization allows a small group of
people to focus on the increasing number of studies and activities
surrounding the Expeditionary Combat Support System and the
Logistics Enterprise Architecture. An additional external stimulus
impacting our ability to support the Air Force has been the number
of deployed AFLMA members in 2008.

Despite the challenges of 2008, we continued our tradition of
providing innovative solutions to some of the Air Force’s most
difficult and complex logistical problems. For example, we
completed a study on the management of the excess
International Organization for Standardization containers after
the Air Force munitions Afloat Prepositioned Fleet was reduced
from four ships to two ships. Our analysis indicated that 57
percent of the containers could be removed from the Air Force
inventory, and if transferred to Army Intermodal Distribution
Platform Management Office, $16M in expenditures could be
avoided. Another tremendous success the Agency is proud of is
the completion and publication of the second edition of the
Contingency Contracting: A Joint Handbook. The latest edition
incorporates material from Silver Flag, Defense Acquisition University
(DAU), and many other sources and thus has become a source for training both
new and experienced contracting officers. In fact, DAU changed the curriculum of several
contracting classes to match the subject matter contained in the handbook.
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The Deployable Distribution Center organization consists of two main
components—a forward deployed warehouse (FDW) and a theater consolidation
shipping point (TCSP). It was developed as a fully deployable organization,
modular and scalable in design and comprised of Defense Logistics Agency
employees and equipment. The FDW provides the combatant commanders and
the Services with the required sustainment inventory needed to accomplish their
missions. The TCSP component provides cross-docking and distribution
operations required to keep sustainment and retrograde stocks flowing into and
out of theater.

Donald G. Weir, Turn Around Factor Inc.
Major Ben Skipper, AFIT

Captain Jason Wolff, AFLMA
Dale Watkins, ICF International

Defense Logistics Agency

This article provides an overview of an
emerging Defense Logistics Agency (DLA)
sustainment capabili ty known as the

deployable distribution center (DDC; designated as
DDXX). This article describes how the DDC provides
improved theater distribution support to combatant
commanders (CCDR).

The Air Force recently conducted a Title X
Wargame known as Unified Engagement 2008 (UE
2008) to examine the challenges facing commanders
in the 2020 time frame and to examine new concepts
expected to be in use at that time. UE 2008 provided
DLA with an excellent opportunity to showcase the
DDC concept  by highlighting i ts  intended
capabilities and demonstrating what DLA could
deliver. As a result of game play, the DDC proved to
be an invaluable asset to the CCDR by providing
uninterrupted sustainment flow from the seaport of
debarkation (SPOD) and the aerial port of debarkation
(APOD) in support of ground, naval, and air
operations.

The Distribution Challenges

During the first Gulf war, Operation Desert Shield/
Desert Storm (DS/DS), the Services experienced
numerous theater distribution problems resulting in
a massive buildup of cargo containers at the ports.
As forces continued their rapid buildup in Saudi
Arabia, sustainment flow slowed dramatically

because of an inability to efficiently identify and
process cargo containers arriving at aerial and sea
ports of debarkation (A/SPOD). Consequently, as the
number of containers began to surge, the volume
produced an iron mountain of frustrated cargo. There
were many problem areas that caused the huge system
back log  inc lud ing  ca rgo  documenta t ion ,
uncommunica t ed  changes  to  ope ra t iona l
requirements, and multiple fiefdoms within a single
process. In short, there was little visibility of what
was sent, where it was in the pipeline, or when (or if)
it was received by the ultimate customer.

Immediately after DS/DS, the United States
Transportation Command (USTRANSCOM) and the
Services began work on identifying and solving
theater distribution problems. Initial efforts to solve
intransit visibility challenges focused on technology
solutions, such as the use of radio frequency
identification (RFID) tags and movement tracking
systems. Intransit visibility of the movement of cargo
from the factory to the foxhole remains an issue today
and continues to be worked throughout the
Department of Defense (DoD).

While dramatic improvements in this area have
been made, lessons learned (some old and some new)
from Operation Iraqi Freedom (OIF) and Operation
Enduring Freedom (OEF) once again highlighted the
need for improvements in the theater distribution
process. As the United States began to deploy forces
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into Kuwait (a prelude to OIF), and later in Iraq as offensive
operations began, it again experienced theater distribution
problems, receiving materiel faster than it could be processed.
As a result, the customer wait time (CWT) was greatly extended
while many items never reached the customer at all. Conversely,
retrograde proved to be an equally daunting challenge in that
there was little visibility of the serviceable excesses generated
in-theater and minimal systems for redistribution. Also, the
disposal of excess or unserviceable property, including
demilitarization, proved more complicated than originally
anticipated.

In addition to the DS/DS and OIF/OEF lessons learned, the
Focused Logistics Wargame (FLOW) 2003 emphasized the need
for improvements in theater distribution. The FLOW 2003
Executive Summary concluded, in part, that:

Strategic and theater distribution systems need to be better
synchronized in order to improve operational effectiveness. DoD
needs a flexible, predictive, and visible distribution pipeline that
begins at the source of supply, goes to the point of consumption or
use, and then back again.

This led to a recommendation that:

DLA should pursue the development of a fully deployable strategic
distribution capability (personnel and equipment) and work with
the CCDRs’ planning staffs to leverage this improved logistics
support in the contingency planning process.

These comments point to a solution that is bigger than simply
applying new technology to the problem and that a more holistic,
systemized solution is in order.

Finding a Solution

In response to identified DoD theater distribution problems, DLA
leveraged its core competencies by building a Deployable
Distribution Center capable of solving many past distribution
challenges (see Figures 1 and 2).

The Deployable Distribution Center organization consists of
two main components—a forward deployed warehouse (FDW)
and a theater consolidation shipping point (TCSP). It was
developed as a fully deployable organization, modular and
scalable in design and comprised of DLA employees and
equipment. The FDW provides the CCDR and the Services with
the required sustainment inventory needed to accomplish their
missions. The TCSP component provides cross-docking and
distribution operations required to keep sustainment and
retrograde stocks flowing into and out of theater and to preclude
the age-old problem of building the infamous iron mountain.

The organization was designed with expeditionary flyaway
packages that quickly deploy into theater and can be operational
within a matter of hours upon arrival. The expeditionary package
is inserted into the timed-phased force deployment data (TPFDD),
arriving early in the force flow into the Joint operations area
(JOA). Its impact upon force flow is minimal in that by having
sustainment freight in-theater early, it maximizes the airlift
capability available to move the fighting force. In effect the
system customizes logistics strategy by pushing a relatively small
amount of inventory to a known point, near the ultimate demand,
and allowing deployed forces to pull requirements as necessary.

This new process actually addresses two problem areas seen
in DS/DS and OEF/OIF. First, it eliminates the shipment of mass
quantities of multiple items with little knowledge of demand (the
iron mountain). The expeditionary packages are, in effect,

customized to meet mission requirements with items that are
expected to be in high demand. Second, by pushing the packages
forward (closer to the customer), the lead time for customer orders
is dramatically reduced. The Deployable Distribution Center
packages can deploy from continental United States DLA depots
directly to the JOA. It reduces the customer wait time through
improved control, management, and visibility of sustainment
material flowing from national sources into the theater.
Additionally, the Deployable Distribution Center will greatly
increase materiel availability within the theater thereby reducing
the Services in-theater logistics footprint.

The DLA Deployable Distribution Center’s participation in
UE 2008 demonstrated that it is a viable and valuable component
of the Joint theater distribution team providing world-class
sustainment support to the warfighter. In the UE 2008 scenario,
forces were required to move quickly into position, fight, and
sustain for an extended period of time. Several restrictions were
intentionally placed on the logistics and supply chain strategy
for the event, including APOD/SPOD availability, threatened
lines of communication, and even attacks on information
networks that provide intransit visibility. The availability of the
DLA DDC expeditionary packages enabled the sustainment
during reconstitution of operational forces and ensured the
success of the entire operation.

While there is always room for continued improvement, the
DLA DDC is taking a major step towards increasing operational
effectiveness and efficiency in deployment operations.
Experience, garnered through real world contingencies, as well
as wargames (such as UE 2008), offers the opportunity to fine
tune innovations and build upon today’s capabilities for
tomorrow’s warfighter.

Figure 1. Deployed Distribution Center in the Field

Figure 2. Deployed Distribution Center in Operation
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The development of a

handbook benefits not only the

Air Force, but the entire

Department of Defense

contracting community by

synchronizing and

accelerating contingency

contracting transformation

efforts of all four Services.

Technical Sergeant Amy Young,
AFLMA

Contingency Contracting: A Joint
Handbook for the 21st Century

Introduction

Since the invasion of Iraq and the ongoing operations against
terrorism, contingency contracting operations have taken on
a whole new perspective. Air Force contingency contracting

officers now comprise approximately 70 percent of the military
contracting capability postured to support the Department of Defense
(DoD). However, most of these taskings are not in direct support of
Air Force missions. In fact, most were in support of the Army or
operations in a Joint environment. In light of the Air Force’s high
operations tempo and coupled with the fact that contracting is a
stressed career field, the Air Force sought to find a way to better meet
the overall requirements of the national defense strategy. To meet
this challenge, the Office of Under Secretary of Defense for
Acquisition, Technology and Logistics, Defense Procurement and
Acquisition Policy (OUSD [AT&L] DPAP) sponsored the Air Force
Logistics Management Agency (AFLMA) in the development of a

Joint contingency contracting handbook. The
fol lowing paragraphs  wi l l  h ighl ight
AFLMA’s efforts to produce the first and
second editions of the handbook.

In the Beginning

In June of 2006, AFLMA began exploring the
idea of publishing a new contingency
contracting guide. AFLMA last published the
Air Force contingency contracting guide in
2 0 0 3 ,  a n d  s i n c e  t h e n ,  c o n t i n g e n c y
contracting has changed dramatically and has
taken on a whole new meaning. Recent
deployments to Iraq, Djibouti, Afghanistan,
Pakistan, and other countries had been
anything but Service-specific. Rather, most
deployments were centered around a truly
Joint Service environment. Not only had this
aspect of contingency contracting changed,

but deployments were leaning toward operating in a more sustained
environment. With this in mind, AFLMA built a briefing to introduce
its concept to OSD for a new Joint contingency contracting
handbook.

OUSD [AT&L] DPAP had already been working with Secretary of
the Air Force, Acquisition (SAF/AQC), as part of a Joint Contingency
Contracting Working Group (JCCWG), to develop Joint contingency
contracting policy. This new policy was envisioned to lay the
groundwork for Joint contingency contracting operations and the
deployment of a Joint framework for contingency contracting
during current and future contingency contracting operations.
AFLMA’s vision was directly in line with what OSD was working to
accomplish, except AFLMA’s time line provided an end product to
the warfighter faster. AFLMA briefed their vision to OSD and
received sponsorship to participate in the JCCWG and to develop a
new Joint contingency contracting handbook for the DoD
contracting workforce. The working group had two main objectives.

• Develop Department of Defense Federal Acquisition Regulation
Supplement  (DFARS) 218 Procedures ,  Guidance,  and
Information (PGI)



1332008 Year in Review



Air Force Logistics Management Agency134

• Develop a pocket-sized Joint contingency contracting
handbook

By working on the JCCWG, AFLMA was able to capitalize
on the research performed by the group. Additionally, the
JCCWG became a Joint conduit to facilitate the development of
the first edition of the handbook.

Evolution of the Joint Contingency
Contracting Handbook

AFLMA initially proposed to OSD that the handbook be called
a “Joint Contingency Contracting Guide.” However, the first
objective of the working group was to develop Department of
Defense Federal Acquisition Regulation Supplement (DFARS)
218, Procedures, Guidance, and Information (PGI). It was
completed in January of 2007, and was labeled as a guide. The
AFLMA guide became known as the “Joint Contingency
Contracting Handbook” and later became Contingency
Contracting: A Joint Handbook.

AFLMA began specifically focusing on the research and
development of the pocket-sized handbook in February of
2007. Prior to the handbook initiative, no standardization existed
within DoD as to how each Service trained its contingency
contracting officers (CCO). Each Service had its own contingency
contracting handbook and training plan, which was in many ways
unique and tailored to the individual Service it supported. As a
result, CCOs showed up to the fight with different training
backgrounds and experience. This equated to a twofold problem
for the warfighter: lack of training standardization and
deployment experience—two significant factors contributing to
past US Army procurement problems in the United States Central
Command (USCENTCOM) area of responsibility (AOR).

Major William Long of the AFLMA devised an innovative
plan that would standardize contingency contracting and fulfill
the Joint training needs across the entire DoD. The plan included
accompanying the JCC handbook with an electronic DVD filled
with hundreds of contingency contracting tools, templates,
checklists, Web site addresses, and standardized training modules
that maximizes available resources for deployed CCOs. An
integrated approach was stressed, which earned DoD-wide
support and aligned future budgets and planning functions
towards a unified strategy. By focusing all four Services toward
a unified strategy, the time and cost savings generated by the
initiative would be significant and repeatable year after year.
More importantly, this standardized training approach ultimately
provides deployed CCOs with a more robust, efficient, and
effective means of supporting the warfighter.

Developing and Publishing the First
Edition Handbook

A team of functional experts from across DoD was established to
form two Joint Contingency Contracting working groups. The
red team, which assisted in the review of the handbook and the
training team, which assisted in the development of the training
portion of the handbook. The AFLMA-led training team
developed more than 350 standardized contingency training
modules and 230 plus test questions aiding the unit training
managers in the performance of monthly CCO training. This
proved critical for the highly stressed and deployed career field
with little or no time to develop and implement unit level CCO

training programs. The team also collaborated with sister Services
and linked the handbook DVD back to 90 other Service
contingency guides and handbooks for Service-specific
guidance.

Contingency Contracting:
A Joint Handbook

The first edition of the handbook—Contingency Contracting:
A Joint Handbook was published in December 2007 and would
go through three printings—more than 10,000 copies  The
handbook and its accompanying DVD facilitated the training
and support of acquisition professionals from all branches of
Service averaging over $5B a year in contingency spending to
support the warfighter. It captured Joint contingency contracting
doctrine and described the military’s capabilities, best practices,
and fundamental principles that should guide the employment
of US contracting forces in a Joint environment. The versatility
of the handbook and DVD provided CCOs the flexibility to train
while in garrison or on the battle front, allowing CCOs to hit the
ground running and travel lighter and more lethal than ever
before. It was a history-making publication and the development
team has been recognized with several awards. Contingency
Contracting: A Joint Handbook was recognized as a world-class
training tool shaping the future of DoD contingency contracting
and it would form the basis for the second edition handbook.

The handbook was lauded by the Director for Defense
Procurement and Acquisition Policy as an “interagency solution”
to US Army procurement problems in Iraq, Afghanistan, and
Kuwait. In fact, the impact of handbook was immediately noticed
by the Gansler Commission, a 45-day commission on US Army
acquisition and program management reform, citing it as a “key
recommendation” in their final report to Congress.

Crafting the Second Edition—
Contingency Contracting: A Joint

Handbook for the 21st Century

The ink was hardly dry on the first edition of the handbook when
the AFLMA team began coordinating the production of the
second edition of the handbook. To do this, feedback from users
of the book was collected, additional research performed,
workgroups were established, and workshops scheduled. As with
the original handbook, functional experts from across the DoD
would participate in creating the new handbook.

Two workshops were held to develop Contingency
Contracting: A Joint Handbook for the 21st Century. The first
was held in June 2008 in Montgomery, Alabama and the second
in September 2008 in Colorado Springs, Colorado.

Activities for the first workshop focused on the following:

• Reviewing templates and training used in the field to prepare
for deployments

• Reviewing and agreeing on new material to be included in
the new handbook

• Activities to transform the existing handbook from an Air
Force-centric handbook to a more Joint handbook

 At the conclusion of the first workshop, the AFLMA team
consolidated and validated every comment or idea developed
during the working group. A working draft of the second edition
was then developed.
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For the second workshop many of the same representatives
from the first working group attended. However, other
representatives were invited to provide a fresh perspective on
the concepts and materials being developed.  A significant result
of this workshop was integrating the majority of changes and
updates that were identified during the first working group.

Other handbook enhancements were developed during the
second workshop. These were as follows:

• Critical CCO training was identified and redundant training
removed from the document bank

• Event-driven scenarios were developed. In addition to the 150
individual training scenarios available in the first edition of
the handbook DVD, 4 event-driven training scenarios were
developed. The event-driven scenarios included several
subscenarios that address natural disasters.

Following the second workshop, the AFLMA team reviewed
and evaluated the tabled discussions and revised the handbook
draft to include changes required by the revised Joint Publication
(JP) 4-10, Operational Contract Support, released October 2008.
At the same time, the editorial staff at the AFLMA completed
the layouts, charts, tables, and graphics to be used.

One of major changes during the production of the second
edition was to upload all the information provided on the
handbook DVD to a Web site accessible to CCOs in the field or
at home station. Suzanne White (50th Contracting Squadron,
Shriever AFB Colorado), Mary Peate (LMI, DPAP), and the
AFLMA development team began the process of filtering all the
data from the new DVD to a public Web site owned by DPAP in
December 2008. The information made available through this
process included critical information checklists, updated tools,
templates, training scenarios, and interactive games. The Web
site is located at: http://www.acq.osd.mil/dpap/pacc/cc/jcchb/
index.html.

Following an extensive review and peer review, the new
handbook was published and printed in June 2009. The initial
press run was more than 10,000 copies. Delivery of the handbook
to the contracting community was completed in July 2009.

  What’s New in the Second Edition and
Accompanying DVD

• Expanded chapters and extensive new information.

• New or expanded cultural awareness training, antiterrorism,
and force protection  modules.

• Seventy-f ive  core  competency process  checkl is ts
incorporated on the DVD.

• DVD linked to more than 275 Web sites that address situations
a CCO may encounter in the field.

• DVD enhanced and more than 180 additional questions added
to the games. The Machery/Jeopardy game has a total of 15
categories that will randomly be selected for each game
played. A Combat ACE game is now associated with each
chapter. These interactive games enhance the contingency
contracting learning environment.

The most significant addition to book, however, is a selection
of 12 critical checklists in the back of the book. These checklists
provide a quick decision tool for deployed CCOs.

The Way Ahead

Since 2001, contingency contracting has been all about change.
Over the past 8 years, contingency contracting support has
evolved from purchases under the simplified acquisition
threshold to major defense procurement and interagency support
of commodities, services, and construction for military
operations and other emergency relief, such as Hurricane Katrina.
Today, this support includes unprecedented reliance on support
contractors in both traditional and new roles, including private
security and contracting support. Keeping up with these dramatic
changes, while dealing with situations around the globe, is no
doubt an ongoing challenge.

The latest edition of the handbook provides a pocket guide
that complements training already received through other
sources, enhances support for multiple environments, and
streamlines training across the DoD. As deployed and disaster
environments change, the handbook needs to evolve to match
the demands of those environments. The way ahead for the
handbook is to ensure that it is updated or revised in a timely
manner.

Conclusion

The development of a handbook benefits not only the Air Force,
but the entire DoD contracting community by synchronizing and
accelerating contingency contracting transformation efforts of
all four Services. Both editions of the handbook eliminated
redundancy and standardized core contingency contracting
training for the DoD.
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Has it been a year already? It doesn’t seem possible.
For the Wargame Division, the past year was
extremely busy. It was also an amazingly productive

year because of an unprecedented level of teamwork and
cooperation with key Air Force, Joint, and coalition
partners.

Sun Tzu once wrote, “During peace, think war.” We are
certainly not a nation at peace. However, the need to think
about future conflicts remains vitally important. This need
to focus on future conflicts is the source of the Wargame
Division’s mission.

Captain Jason Wolff, AFLMA
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>>>> Realism in the Games and Exercises

The mission of the Wargame Division is to develop and
execute agile combat support (ACS) objectives in Air
Force  and  Jo in t  exe rc i ses ,  wargames ,  and
experiments (EXWAREX). Thus, the Wargame
Division is on the leading edge of logistics transformation
as it assists with the examination of evolving ACS
concepts and supports doctrine development. In today’s
ever increasing Joint environment, the AFLMA doesn’t
do this in isolation. We rely on support from a growing
team—major command staffs, Air Force Institute of
Technology, Defense Logistics Agency, the Royal
Canadian Air Force, sister Services, and contractors.

The events below and articles that follow highlight a
few of the Wargame Division’s activities and
accomplishments during 2008.

Senior Decision Making
Exercise 2008

The Senior Decision Making Exercise (SDME) is held
at the Army War College located in Carlisle,
Pennsylvania. The aim of SDME 2008 was to reinforce

earlier core curriculum learning objectives
and allow the student participants to: work
effectively in highly complex, ambiguous
environments; deal with problems which
have not one, but multiple solutions;
succeed based on spirit of cooperation and
consensus ;  be  involved  in  Jo in t ,
i n t e ragency ,  i n t e rgove rnmen ta l ,
multinational, international, and private or
nongovernmental organizations and issues;
and communicate complex concepts
effectively and persuasively, both verbally
and in writing. There are 17 scenarios
played out on a compressed  time line.

Global Mobility
Wargame 2008

Air Mobility Command’s Global Mobility
(GLOMO) 2008 wargame was held 16-20
June 2008 at the Air Mobility Warfare
Center, Fort Dix, New Jersey. GLOMO



1392008 Year in Review

2008 served as a precursor to the Chief of Staff of the
Air Force-sponsored Title X Wargame, Unified
Engagement (UE) 2008, and as a venue to address
specific logistics and mobility issues that could not be
fully explored during UE 08.

Unified Engagement 2008
The UE 2008 capstone event was held 29 Oct – 5 Nov
2008 at the Edelweiss Conference Center, Garmisch-
Partnekirchen, Germany. UE is the Chief of Staff of the
Air Force’s Title X Wargame that highlights future air,
space, and cyberspace warfighting concepts and
capabilities in Joint, coalition, and interagency
environments. The intent of the event is to execute
multiple moves on a compressed time line and explore
the future doctrine and force management concepts to
validate and drive future applications and requirements.

Modeling and
Simulation

The Wargame Division also
suppor ted  the  Air  Force
initiative to improve the use and
management of modeling and simulation. As a key
advisor to AF A4I-led logistics modeling and simulation
efforts, we assisted with the development of strategic
and implementation plans to guide the integration and
application of these tools.
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Future logistics support of wargames could be greatly enhanced through the
development of a suite of integrated modeling and simulation (M&S) tools to
support the logistics wargame planners. Using these tools in the preparation
and execution of a wargame will enable participants to more effectively evaluate
the effects of and countermeasures for enemy actions. This means every effort
should be made to provide the clearest picture of logistics capabilities.
Identifying and developing appropriate M&S capabilities to support logistics
participation should be given greater priority.

Captain Jason Wolff, AFLMA
Dale Watkins, ICF International

Capabilities to Enhance Logistics Wargames

Introduction

Do you ever wish you had a crystal ball? Just
ask it a question and get an instant answer?
This would come in real handy when the Air

Force Logistics Management Agency (AFLMA)
starts the preparations to support the Air Force’s Title
X Wargames. Unfortunately, we don’t have a crystal
ball, but with the right logistics modeling and
simulation capability we can address the complex
challenges warfighters will face during future combat
operations. Modeling and simulation (M&S) tools
will help us provide insight to the logistics
capabilities the Air Force will need to have to support
those operations.

An effort to determine logistics modeling and
simulation requirements was recently initiated by the
Directorate of Transformation (AF A4I). A Logistics
M&S integrated product team (IPT) has been formed
to establish processes for determining logistics M&S
capabilities. The AFLMA, along with Air Force
Global Combat Support (AF A4/7Z), have been
designated the lead organizations to manage M&S
in support of wargames and exercises. The wargames
and exercises sub-IPT will seek to integrate Air Force
logistics concepts development, operational

logistics decision support, and logistics analysis by
identifying and using M&S techniques that emulate
the full spectrum of Air Force logistics capabilities
into wargame, exercise, and experiment events.

Wargames and experiments (WAREX) M&S will
accomplish the following:

• Provide the ability to robustly examine real time,
near-, mid-, and long-term logistics impacts on
operational concepts

• Improve the logistician’s ability to develop and
examine logistics concepts needed to support the
operational mission

• Provide ground truth situational awareness of
logistics resources (organic, prepositioned, other
Service, coalition, and host nation) available and
in the pipeline (time-phased force deployment
data, sustainment, and retrograde) needed to
support and sustain the mission

• Provide the ability to what-if logistics scenarios
and identify both positive and negative impacts
to mission success

Finally, a comprehensive WAREX M&S program
will greatly improve the fidelity of logistics
capabilities presented during WAREX events and
provide the operational warfighter with an accurate
assessment of logistics support capabilities.
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An example of this need for a comprehensive logistics M&S
suite of tools was experienced by the logistics participants at the
Future Capabilities (FG 2007) Game event held during October
2007 at Maxwell Air Force Base, Montgomery, Alabama.

The purpose of the FG 2007 was to assess the capability and
capacity of an alternative Air Force force structure utilizing
futuristic, yet plausible, concepts to generate the required
military effects within and from the air, space, and cyberspace
domains in the 2030 time frame.

FG 2007 Objectives

FG 2007 objectives are as follows:

• Force Structure. Gain insights into the employment of an FG
force which utilizes emerging technologies and revised
operating concepts to provide a campaign winning Air Force
which fully exploits the mediums of air, space and cyberspace.

• Command, Control,  Communications, Computers,
Intelligence, Surveillance, and Reconnaissance (C4ISR).
Examine the capability of a futuristic C4ISR constellation to
autonomously find, identify, and track friend and foe, then
transfer information to the appropriate decisionmaker.

• Global and Persistent Precision Strike. Examine the ability
of a future offensive force to generate and assess integrated,
timely, precise, lethal, nonlethal, and persistent effects.

• Global Mobility and Agile Combat Support (ACS). Examine
the ability of a rapid global mobility force to position, sustain,
and substantially reinforce distributed air and land forces.

• Force Protection. Examine the capability of a force protection
concept to defend deployed forces against attack from a wide
variety of actors and threats.

For FG 2007, the designed problem statements looked at that
capability and capacity the Air Force will require to control and
exploit air, space, and cyberspace; generate campaign winning
precision effects at range and in time; and what force structure
the Air Force will require to remain potent and relevant in the
2030 time frame.

In preparation for FG 2007, the Future Concepts and
Transformation Division (AF A8XC) held a series of pregame
events to immerse players in the FG 07 scenario and develop red
and blue force operational campaign plans. During these events,
participants conducted a thorough mission analysis and
developed courses of action for both irregular warfare and major
combat operations, familiarized themselves with the wargame
tool set, and finalized operational plans in preparation for the
capstone event.

The logistics participants were significantly challenged
throughout the FG 2007 process because of the lack of appropriate
M&S tools to enable them to provide substantive quick-turn
analyses to support the objectives of the game. The lack of
integrated databases specifically populated with the information
needed by these participants forced them into a back of the
envelope mode. This situation was frustrating, knowing one
could do a better job of supporting the game but lacking the tools
to do so. An effort was made by the participants to identify some
of the M&S shortfalls.

The following is a discussion of the types of activities
logistics participants are required to perform in support of
wargames and exercises.

• Build Combat Support  (CS)  Time-Phased Force
Deployment Data (TPFDD). The operational TPFDD is
provided to the ACS planner to conduct a CS requirements
analysis and identify the unit type codes (UTC) needed to fully
support the operational requirement. The standard Air Force
force module is the basis for determining the CS deployment
requirement. The ability to tailor the force module is limited
to the ACS planners’ knowledge of specific force module UTC
capabilities. Develop a database with rules for identifying
specific force module UTC capabilities. Planners need to be
able to see type unit characteristics level detail of UTCs and
be able to tailor at that level.

• Air Base and Beddown Feasibility Analysis. The ACS
planners must identify and conduct a beddown feasibility
analysis for those forward operating locations (FOL)
identified by the operational planner as preferred deployment
locations. ACS planners must also be prepared to offer
multiple alternatives to the operational planner should their
choice be unsuitable. Develop a comprehensive airfield
database and rules to determine beddown feasibility (need to
show a quantifiable impact from force module application).

• Deconflict and Tailor Combat Support Movement
Requirements Among Deployed Units. Multiple operational
units are identified for deployment to FOLs. The ACS planners
must determine and identify the units which will deploy force
module UTCs. Rules which automatically identify the lead
unit’s CS deployment requirements are developed.

• Fuel Sourcing and Consumption.  ACS planners are
responsible for identifying on-base fuels receipt, storage, and
dispensing capabilities and availability of fuels throughout
the theater. Develop an updateable database to link on-base
fuels requirements with theater fuels resources. Establish
capability to forecast consumption based on operational need
and identify the resupply source and the rate of resupply.

• Munitions Sourcing and Consumption. ACS planners are
responsible for establishing the worldwide inventory and the
initial distribution of munitions assets during pregame
planning. Planners are responsible for tracking munitions
consumption and establishing sustainment for each operating
location during game execution. Develop an updateable
database to link on-base munitions stocks with worldwide
munitions inventories. Establish capability to forecast
consumption based on operational need and identify the
specific sustainment source. The sustainment requirement
should be output as a transportation requirement for
movement to the FOL.

• Follow-On Sustainment. ACS planners should be able to
identify and forecast continuous sustainment requirements by
class of supply. This is not currently done with any granularity
(planners estimate sustainment as a daily gross movement
requirement with no regard for what commodities are being
moved). Develop a capability to identify the percentage of
total movement for each class of supply (for example, Class I
is 30 percent, Class VI is 60 percent, and so forth). The
problem, however, is determining how much lift is required.

• Rapid Intertheater and Intratheater Airlift Allocation.
During game execution, the movement of non-Air Force cargo
and passengers is identified through move sheets to the ACS
planners. Most of this is Army combat resources that need to
be moved forward from an aerial port of debarkation or sea
port of debarkation. Logistics participants need to be able to
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read the TPFDD and provide a quantified forecast to the ACS
planners to determine the impact on theater movement
capabilities.

• Provide Players with Reports (graphical). In general, the
senior leadership at wargames prefers graphical reports such
as stoplight charts, pie charts, and other graphs. The problem
is that the planners must attempt to build these reports by hand
and from scratch for every game. Most commonly asked-for
reports are fuels, munitions, status, visibility of deployed
assets in theater, impact of aircraft attrition, and status of air
base post attack.
The logistics community will continue to support wargaming

events. These events provide an opportunity to look into the
future at the needs of the operational community and identify
possible shortfalls in logistics capabilities to support those future
operations. The ability to quantify ACS impacts must be
embedded in the software and game tools. Quantitative depiction
of tonnage, manpower and force or data protection, fuel
consumption, fuel storage capacity, distribution, key equipment
tracking, munitions, and munitions expenditures must be

automated. The results of game play events such as attacks on
fuel distribution systems or loss of a cargo aircraft must be
examined thoroughly to determine their effects and identify the
countermeasures required to avert or mitigate such attacks.

Future logistics support of wargames could be greatly
enhanced through the development of a suite of integrated M&S
tools to support the logistics wargame planners. Using these tools
in the preparation and execution of a wargame will enable
participants to more effectively evaluate the effects of and
countermeasures for enemy actions. This means every effort
should be made to provide the clearest picture of logistics
capabilities. Identifying and developing appropriate M&S
capabilities to support logistics participation should be given
greater priority.

A good analogy is that the Air Force is like an attack dog. The
bombs, missiles, and guns are the teeth and that is what destroys
or deters our enemies. Logistics is the care and feeding of the
dog and you don’t get the bite you need without the whole dog.
Logistics brings the whole dog to the fight, not just the teeth.
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A Brief History
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US military leaders realized they needed

mechanisms that would look ahead 10, 15,

20, and 25 years. This mechanism would

provide assurance that the United States

would remain a dominant power. Wargames

were developed to provide insight and pave

the way for development of technologies

and strategies that would effectively shape

the future and protect against the unseen.

“So, you are going to work for the Air Force Logistics

Management Agency,” my friend exclaimed. “Yes,” I replied.

“What will be your job?” “I will be assigned to the Wargaming

Division…” My voice trailed off as my mind hastened into its

recesses at the speed of thought, halting in a maze of bushes,

freshly mowed grass, chain-link fences, buildings and trees.

Though my senses were finely tuned and adrenaline high, the

terror mushroomed as the enemy rounded the corner of a

building. The rat-a-tat-tats seemed endless as weapons blazed

into action. But, just as spontaneously as the skirmish had

begun, it ended. The conversation, now in the past, erupted more

violently than the sound of weapons as the combatants, who

now hoarsened by the vocal simulation of gun fire and exploding

grenades, lashed out at each other. “I killed you.” “No, you didn’t,

I fired first.” “No way, I shot you and threw a grenade; it exploded

at your feet.” This imagined and brief fire-fight had lasted 15

seconds. The argument over who won the skirmish lasted 15

minutes and carried over into the next few days. As similar, daily

encounters continued to produce the same results, my fellow

childhood combatants and I decided we needed a plan. So in
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brief meetings prior to each engagement, we decided who would
die and live, who would be wounded, whose territory would be
captured, how many rat-a-tat-tats each player would have, and
so forth. Plans evolved into quite elaborate scenarios as our
equipment became more elaborate and our combat experience
and combat knowledge increased in scope and complexity. Our
knowledge was fueled by the new television series, Combat
staring Vic Morrow as Army Sergeant Chip Sanders. Birthdays,
Christmases, and Army/Navy surplus stores were our supply chain
to new and more lethal weapon systems. We didn’t know it, but
we were wargaming. The scope of our scenarios was only limited
by our imagination.

Albert Einstein is quoted as saying, “The true sign of
intelligence is not knowledge but imagination.” In the
commonality of all human experience, childhood fantasy is
replaced by the harsh reality of the adolescent reformation and
bona fide current events. Our childhood wargames lasted through
several television seasons of Combat.  A few years later the reality
of war greeted two or three of my fellow childhood combatants
as they slogged through the jungles and rice paddies of Vietnam.
Our wargames did nothing to prepare my friends for Vietnam. In
our games we dealt with a well defined enemy (the German
military) in a very narrow scope of time, space, and experience.
Today we no longer deal with superpowers whose intentions are
well known and their strategies and tactics defined and charted.
We are facing threats from all quarters where individuals,
organizations, cultures, and rogue nations no longer resemble
the well defined threats of nation against nation. The once
unambiguous boundaries of conflict are blurred along the lines
of religion, culture, race, and ideology fueled by an obsession to
dominate the control of wealth and power through the
employment of high-technology weaponry in a proliferating
world of asymmetric warfare where human life is secondary,
tertiary, or matters not at all. This newly emergent warfare is only
limited to a deviant imagination for which, if history serves us
right, is in reality unrestrained and unconstrained. There is neither
boundary nor morality to govern the aggressor. With the idea
that no holds are barred, let’s look at wargaming, its past, its
present, and its future.

Wargaming’s historical past is ill-defined, with the best
documented history beginning in the recent past almost within
arm’s reach of the baby-boomer generation and certainly within
reach of their grandparents—that of the 20th century. But what
support is there for the human endeavor of wargaming that
predates written history? Put on your imagination cap and walk
back in history to the time when humans lived in the caves of
present day Spain and mammoths roamed the earth. Or wander
back to the third century BCE into the Qin dynasty of present
day China. Finally, just take a walk outside and sit as if you were
in front of a roaring camp fire and listen to the elder warriors of
a Kiowa tribe describe the combat exploits against US Cavalry
soldiers or the Shoshoni expound on Chief Wahakie’s history of
combat. In a day when the implements of combat or hunting
changed very little and tactics were long lived, these examples
of wargaming, whether pre-war or post-hunt, conveyed to the
next generation the techniques of warfare and survival. The
concepts of tactical, operational, and strategic planning are
represented in one of each of these two examples. The Kiowa
drawing on the animal skin of a tipi or the Shoshoni drawing on
animal skin can be thought of as a series of tactical battles within

the operational frame of war conducted against US Calvary forces
(see Figures 1 and 2). Finally, the Terra-Cotta Soldiers (see Figure
3) of the Qin dynasty is one of the finest examples of the Strategic
Plan in that the soldiers of clay were to aid the Emperor in his
rule after his death. How much more forward thinking can you
get! Each example draws on one’s own past experience,
implements tactics and methods of the present day, and predicts
the outcome of warlike events of the future.

How much of wargaming should be devoted to past
experience, to present day technologies and ideologies and to
futuristic predictions about the nature of war and the minds of
the combatants? How should the past and the future shape our
concepts, technologies, tactics and strategies? What should be
discarded or ignored? What should be retained and enhanced?
What should be developed and tested? National strategic
planners make those decisions, but operators test and validate
those decisions. Wargaming is the tool that enables the operator

Figure 2. Animal Skin With Pictorial History of
Shoshoni Chief Wahakie’s Combats.

Figure 1. Tipi Depiciting Battles Between
Kiowas and US Soldiers
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and continued through the 19th century. Innovations such as
rifles, steam-power, railway, armored naval vessels, machine
guns, internal combustion engines, and submarines were
developed. These new technologies drastically changed the
character of warfare—and yet tactics and strategies remained
essentially unchanged. But as the 20th century dawned, two
realms were unleashed that have revolutionized warfare more in
the last 100 years, and especially in the last 20 years than all
other technologies and advancements from millennias of the past.
Warfare took a quantum leap into the vertical third dimension
as airpower was harnessed, developed, and perfected. However,
a second advancement dawned with the potential to dwarf
airpower. The power of the electron was unleashed. World War
II was won by the Allies as their electronic technology was
developed and fielded quicker and proved more effective than
that of the Axis powers. Most notable of these advances were
superior precision bombing, navigation systems, radar, and
nuclear power. The Korean War saw little change in the
application of technology, but the value of precision guided
munitions was proven during the Vietnam War.

Two other events during the same period produced a quantum
leap in the development of technology—the Cold War and the
Race for Space. From these two events, information technology
was born. The new race has been to control the ever accelerating
development and proliferation of electronic and information
technology in cyberspace. Nations as well as non-nation
combatants are attempting to adapt, utilize, and control this new
dimension of weapon systems on the cyber battlefield with an
unequaled, unprecedented speed, stealth, and capability across
the spectrum of cyber operations. While bullets and bombs are
the tip of the spear, the speed, accuracy, and stealth with which
these weapons can be delivered is unimaginable when coupled
with cyber technology. The revolution in military affairs is
increasing at such an exponential rate that this era of warfare
could very well be characterized as an e-volution in military
affairs.

Because of this evolution in the late 1980s, and the rapidly
changing information and knowledge, US military leaders
realized they needed mechanisms that would look ahead 10, 15,
20, and 25 years. This mechanism would provide assurance that
the United States would remain a dominant power. Wargames
were developed to provide insight and pave the way for
development of technologies and strategies that would
effectively shape the future and protect against the unseen. Title
X of the 1995 Defense Appropriation Act directed the Department
of Defense to develop and conduct wargames. In response, each
Service has developed a series of wargames that incorporate
jointness and multiple nations in alliances and coalitions with
shared command, control, communication, computers,
intelligence, surveillance and reconnaissance (C4ISR). These
games can be played as manual games, in a seminar environment
or with the use of computers. They look into the future and
analyze technologies, weapon systems, and political
environments. AFLMA has been designated as the subject matter
expert for the incorporation of logistic scenarios, models, and
simulations into these games. In a global mobility environment
where the gamut of warfare can be waged simultaneously,
logistics has never been more important.

As we move into an exponentially evolving, information-
centric environment, futurists and planners must adapt warfare
and the supporting logistics to meet and defeat the challenges

Figure 3. Platoons Of Clay Soldiers Buried With Qin Shi
Huang Di to Accompany Him During His Eternal Rest
(Permission to use photo graciously provided by Tsilla and
Yoram Nahari)

at whatever the level of conflict to evaluate man and his machines
across the spectrum of weapon systems and warfare whether the
system is economic, political, psychological, kinetic, or a
combination of all.

The 19th century was ushered in by and suffered though a
number of wars, conflicts, and skirmishes with the most notable
for the United States being the Napoleonic Wars, the War of 1812,
the Indian Wars, the American Civil War and the Spanish
American War. Also during that period, a wargame aptly named
Kriegsspiel (German for wargame), akin to the game of Chess,
gained popularity and was used extensively by the Prussian
military and later by British and Americans to educate their
officers in the techniques of the mind set of war. The game is still
played today by enthusiasts. In the game neither side can see the
position of the chess-like pieces of the opponents. The game,
officiated by an umpire who can see both opposing forces and
their positions, disallows illegal moves and removes the pieces
from the board when legal moves are made. The inability of each
side to see the opposing forces increases the Fog of War, a
description of war for which Carl Phillip Gottfried von Clausewitz
became famous in the concepts he espoused in On War.

The later 19th and early 20th centuries swept aside methods of
warfare virtually unchanged  for eons as advances in
mechanization, precision, and manufacturing increased
exponentially, escalating the lethality and effectiveness of
weapons and weapons systems. Knowing this, in the 1920s, the
US Navy conducted a lengthy series of wargames dubbed the
Rainbow Wargame Series in which they developed and
experimented with scenarios directed at a possible future war with
Japan, emphasizing naval battles fought on the Pacific Ocean.
This series of wargames was the father to the wargames we conduct
today. Admiral Chester W. Nimitz said of the Rainbow Games;
“The war with Japan has been reenacted in the game rooms at
the War College by so many people, and in so many different
ways, that nothing that happened during the war was a surprise—
absolutely nothing except the Kamikaze tactics towards the end
of the war—we had not visualized these.”

The Revolution in Military Affairs, coupled with the
Industrial Revolution, began in earnest during the 16th century
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ahead. Information technology and its wide array of adaptations
and developments are no longer exclusive tools of the
superpowers but are available to all individuals and nations, and
their use is only limited by the imagination of the mind. In the
last 20 years computers have evolved from memories measured
in kilobytes and kilohertz to practically unlimited storage and
processing power measured by terabytes and megahertz. With
the access to the vast store of information and real time C4ISR,
the futuristic strategist of the 21st century will have to harness
the advancing computer capability and programming using
models and simulation and possibly artificial intelligence.
Models and simulations will not only define weapon systems
and the inherent capabilities but will also have to replicate
political, national, societal, cultural, egocentric, and religious
views.

“Professional soldiers are predictable, but the world is full of
amateurs.” This quote from newspaper columnist David Evans
in an article entitled “Murphy Also Has Some Laws for Combat”
reveals the most difficult aspect of warfare—the human mind. In
the Information Age, the imagination of a few may very well rule
the world. We must understand the mindset of our adversaries
and accurately define where their imagination might attack our
centers of gravity. Wargames must address these mindsets at the
speed of thought. The future is not 25 years ahead of us. Our future
may lie on our doorstep in the morning. Wargaming is the test of
our minds and imaginations and those of our adversaries.

•

•
•

•
•

•
•
•
•

Deterrence is not just aircraft on alert and
missiles in the silos. It is not defined by the size of
the defense budget. It is a product of both capability
and credibility.

—Gen Jerome F. O’Malley, USAF

Successful operations depend on the entire wing
organization working as a team with but one
purpose in mind. The purpose, of course, is to make
certain of the destruction of the selected target at
exactly the right time and place. All of the years of
planning and training, and the great financial and
personal costs and sacrifice, will be vindicated by
the successful execution of the mission; likewise, all
will be wasted by failure, regardless of its cause.

—Air Force Manual 51-44, 1953

Forces that cannot win will not deter.
—Gen Nathan F. Twining, USAF

If you concentrate exclusively on victory, with no
thought for the after effect, you may be too
exhausted to profit by the peace, while it is almost
certain that the peace will be a bad one, containing
the germs of another war.

—B. H. Liddell Hart

Owner
Text Box
• Process improvement
 studies
• Consulting reports
• Automated programs and 
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• Policy evaluations and 
 recommendations
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• Books and monographs
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501 Ward Street, Maxwell AFB, Gunter Annex AL 36114-3236
Air Force Journal of Logisticsaddress

The Air Force Journal of Logistics is the
professional logistics publication of the
Air Force. We provide an open forum for

presenting research, innovative thinking, and
ideas and issues of concern to the Air Force and
civilian logistics communities.

The Journal is distributed worldwide. It reaches
all segments of the Air Force and nearly all levels
of the Department of Defense and the US
Government. You’ll also find the Journal is read
by foreign military forces in 26 countries, people
in industry, and students at universities with
undergraduate and graduate programs in logistics.

We have a strong research focus, as our name
implies, but that’s not our only focus. Logistics
thought and history are two of the major subject
areas you’ll find in the Journal. And by no means
are these areas restricted to just military issues
nor are our authors all from the military.

The AFJL staff also produces and publishes a
variety of high-impact publications—books,
monographs, reading lists, and reports. That’s
part of our mission—address logistics issues,
ideas, research, and information for aerospace
forces.

more than 2more than 2more than 2more than 2more than 2
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The Journal is considered the premier Air Force
logistics research publication, both within and outside
the Air Force.

0 years of capturing logistics0 years of capturing logistics0 years of capturing logistics0 years of capturing logistics0 years of capturing logistics
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The Air Force Journal of Logistics began as The
Pipeline, with the first edition appearing in January
1977. Three editions of The Pipeline were published
before it was renamed the Air Force Journal of Logistics
in 1980. It has been published continually since then!

• A conscious effort to develop and institutionalize professional
ethos among logisticians

• How and where logistics fits in war preparation and waging war
• Professional, educational, and career development
• Historical studies
• Technological innovation
• Statistical and quantitative logistics analysis
• Global logistics analysis
• Expeditionary airpower studies
• Transformation

What You’ll Find in the What You’ll Find in the What You’ll Find in the What You’ll Find in the What You’ll Find in the Journal—Journal—Journal—Journal—Journal—Relevant ThemesRelevant ThemesRelevant ThemesRelevant ThemesRelevant Themes

On the Internet

In addition to the printed magazine, we also
have an online version of the Journal,
which can be downloaded or read via any

standard Web-based browser. At any time, the
last four editions of the Journal can be seen at our
Web site.

Cumulative Index

We’ve published and distributed a cumulative
index for both The Pipeline and the Journal,
available in hard copy and electronic versions.
An update to the index will be published in  2009.

Ordering Information

US Government organizations, employees of the
US Government, or colleges and universities
with undergraduate or graduate programs in
logistics should contact the AFJL editorial staff
for ordering information: DSN 596-2335/2357 or
c o m m e r c i a l  ( 3 3 4 )  416-2335/2357.  A F J L
subscriptions are available through the
Superintendent of Documents, US Government
Printing Office, Washington DC 20402.  The AFJL
editorial staff maintains a limited supply of back
issues.

phone
DSN 596-2335/2357 Commercial (334) 416-2335/2357

Air Force Journal of Logistics

more than 2more than 2more than 2more than 2more than 2
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contingency contracting
Contingency contracting support has evolved from purchases under the
simplified acquisition threshold to major defense procurement and
interagency support of commodities, services, and construction for military
operations and other emergency relief. Today, this support includes
unprecedented reliance on support contractors in both traditional and new
roles. Keeping up with these dramatic changes, while fighting the Global
War on Terror, is an ongoing challenge. This pocket-sized handbook and
its accompanying DVD provide the essential information, tools, and
training for contracting officers to meet the challenges they will face,
regardless of the mission or environment.

maintenance metrics
This handbook is an encyclopedia of metrics and includes an
overview to metrics, a brief description of things to consider
when analyzing fleet statistics, an explanation of data that can
be used to perform analysis, a detailed description of each
metric, a formula to calculate the metric, and an explanation
of the metric’s importance and relationship to other metrics.
The handbook also identifies which metrics are leading
indicators (predictive) and which are lagging indicators
(historical). It is also a guide for data investigation.

relevant, informative, and insightfulrelevant, informative, and insightfulrelevant, informative, and insightfulrelevant, informative, and insightfulrelevant, informative, and insightful
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C-5 TNMCM study II
The C-5 TNMCM Study II proved to be a stern test of
AFLMA’s abilities and perseverance. The research addressed
areas of concern including maintaining a historically challenged
aircraft, fleet restructuring, shrinking resources, and the need
for accurate and useful metrics to drive desired enterprise
results. The study team applied fresh perspectives, ideas and
transformational thinking. They developed a new detailed
methodology to attack similar research problems, formulated
a new personnel capacity equation that goes beyond the
traditional authorized versus assigned method, and analyzed
the overall process of setting maintenance metric standards.
A series of articles was produced that describes various portions
of the research and accompanying results. Those articles are
consolidated in this book.

logistics dimensions 2008
Logistics Dimensions 2008 is a collection of 19 essays,
articles, and vignettes that lets the reader look broadly at a
variety of logistics concepts, ideas, and subjects. Included
in the volume is the work of many authors with diverse
interests and approaches. The content was selected for two
basic reasons—to represent the diversity of the ideas and
to stimulate thinking. That's what we hope you do as you
read the material—think about the dimensions of logistics.

Have you noticed there seems to be a void when it comes to books or
monographs that address current Air Force logistics thought, lessons from
history, doctrine, and concerns? We did, and we’re filling that void. Our staff

produces and publishes selections of essays or articles—in monograph format—on a
quarterly basis. Each has a theme that’s particularly relevant to today’s Air Force logistics.
Informative, insightful, and in many cases, entertaining, they provide the Air Force
logistics community the kind of information long taken for granted in other parts of the
Air Force.
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2006 logistics dimensions
Logistics Dimensions 2006 is a collection of 25
essays, articles, and vignettes that lets the
reader look broadly at a variety of logistics
concepts, ideas, and subjects. Included in the
volume is the work of many authors with
diverse interests and approaches. The content
was selected for two basic reasons—to
represent the diversity of the ideas and to
stimulate thinking. That's what we hope you
do as you read the material—think about the
dimensions of logistics. Think about the lessons
history offers. Think about why some things
work and others do not. Think about problems.
Think about organizations. Think about the
nature of logistics. Think about fundamental
or necessary logistics relationships.

relevant, informative, and insightfulrelevant, informative, and insightfulrelevant, informative, and insightfulrelevant, informative, and insightfulrelevant, informative, and insightful
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quotes for the Air Force logistician, volume 2
Quotes for the Air Force Logistician, Volume 2 is a teaching
resource that can be used in classroom, education, training,
and mentoring programs for Air Force logisticians. It is a tool
that can be used by instructors, teachers, managers, leaders,
and students. It is also a tool that can be used in research
settings and a resource that should stimulate comment and
criticism within educational and mentoring settings. Copies
of the book are provided free of charge to any Air Force
logistician, educational institution, teacher, instructor,
commander, or manager. Quotes for the Air Force Logistician,
Volume 2 is packaged with Quotes for the Air Force Logistician,
Volume 1 as a boxed set.

quotes for the Air Force logistician, volume 1
Quotes for the Air Force Logistician, Volume 1 is a teaching
resource that can be used in classroom, education, training,
and mentoring programs for Air Force logisticians. It is a
tool that can be used by instructors, teachers, managers,
leaders, and students. It is also a tool that can be used in
research settings and a resource that should stimulate
comment and criticism within educational and mentoring
settings. Copies of the book are provided free of charge to
any Air Force logistician, educational institution, teacher,
instructor, commander, or manager. Quotes for the Air Force
Logistician, Volume 1 is packaged with Quotes for the Air
Force Logistician, Volume 2 as a boxed set.

Each of our books and monographs is also available in electronic format, even
when available in hard copy. All are in the portable document format (PDF)
and can be viewed online or downloaded. File sizes, in some cases are very

large, however.
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old lessons new thoughts 2006
Old Lessons New Thoughts 2006 is a
collection of 28 essays, articles, and vignettes
that lets the reader look broadly at a variety
of logistics and technological areas through
the lens of history. Included in the volume is
the work of many authors with diverse
interests and approaches. The content was
selected for two basic reasons—to represent
the diversity of ideas and to stimulate
thinking.

Each of our newest works is produced in a high-impact format that
makes you want to pick it up and read it. If you’re used to seeing or thinking of
works dealing with logistics as colorless and dry, you’ll be more than surprised

with these products. They continue the tradition of high-quality publications produced
by the Air Force Logistics Management Agency and staff of the Air Force Journal of
Logistics.
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aef fuels management pocket guide
The AEF Fuels Management Pocket Guide is designed to
assist in understanding fuels issues as they relate to
expeditionary airpower operations. The information is
intended to provide a broad overview of many issues and
be useful to anyone who has an interest in the Air Force
fuels business.

thinking about logistics
Thinking About Logistics is a collection of papers
written by students taking the Advanced Logistics
Readiness Officer Course at the Air Mobility Warfare
Center, Fort Dix, New Jersey. The focus of the work
is on issues facing Air Force logistics in the 21st

century, particularly supporting expeditionary
airpower.

Products
with Style

and Impact
when critical thinking really matterswhen critical thinking really matterswhen critical thinking really matterswhen critical thinking really matterswhen critical thinking really matters
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Thomas Gage, PhD, AFLMA

Man masters nature not by force but by understanding. That is why science has succeeded where magic failed: because it has
looked for no spell to cast on nature.

— Jacob Bronowski, “The Creative Mind,” Science and Human Values, 1956

In 2008, Major Jennifer Walston became LGY’s rock star, being asked for command
performances by the Air Force Chief of Staff and the Secretary of the Air Force (and
many very important persons) for her work on the Comprehensive Analysis of Nuclear Surety
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(CANS) study, which got her invited back a few months later to
help with CANS Number 2. LGY continues to be involved with
assisting the Air Force in regaining our footing in the nuclear
arena. She published “Mesh Adaptive Algorithms for Mixed
Variable Optimization,” to appear in Optimization Letters, as well
as “Capturing Risk in Solution Prioritization,” in Air Force
Journal of Logistics, Volume XXXII, Number 3, Fall 2008. Major
Walston was handpicked for the control team for Austere
Challege 2008, a Joint Chiefs of Staff-sponsored major Joint
exercise, and provided vital expertise for United States European
Command support for a President of the United States African
health partnership visit to five nations. All in all, 2008 was a busy
year for Major Walston.

Gale Bowman was also involved in the nuclear area, working
26 straight days of long, long hours in the Air Force Logistics
Management Agency’s (AFLMA) secure room to provide an
integrated complete inventory of all Air Force-owned nuclear
weapons related material, directed by the Secretary of Defense.
Over 17,000 records were assembled, checked, and rechecked—
and then checked again, for which work she was coined by
Headquarters Air Force Directorate of Logistics (AF A4). Ms
Bowman’s tireless professional work ensured the integrity of the
Air Force process, and will continue to do so in the future. Ms
Bowman coauthored and submitted two articles which were
subsequently published in the Air Force Journal of Logistics, a
peer-reviewed publication. As well, Ms Bowman has acted as
primary AFLMA Unit Security Manager for most of this year.
The military member who was primary was either deployed or
on temporary duty. She has performed this duty above and
beyond what was required or expected, and was named official
unit security manager.

John Dietz continues to provide support for running the
Readiness-Based Leveling model, which is used to examine the
allocation of Air Force-managed spare parts authorizations
worldwide, every 6 months, as well as examining on an as-needed
basis each contingency high-priority mission support kit. These
computer runs are tedious, time-consuming and exacting, and
Mr Dietz does this job admirably. Mr Dietz has also provided
analytical support to several meetings of the Air Force Supply
Chain Management Board. The clarity of his logic and accuracy
convinced the board to approve changes in policy which will
yield a 10 percent reduction in outages for critical items. In
addition, Mr Dietz has independently led the AFLMA safety
program to a very high level, and has received plaudits from our
wing safety inspector. Mr Dietz manages the testing of all
upgrades to the readiness-based levels application, which also
happen every 6 months. There are always significant changes
which need to be vetted, which he does with great attention to
detail and veracity, and meets all of the deadlines. On his own
initiative, Mr Dietz created and maintains a database of weight
and cube information which can be and has been used for studies
not only at the AFLMA but at other agencies.

First Lieutenant Frank Iubelt was indeed busy this year as our
building manager, equipment custodian, and equipment manager
(which is nearly a full-time job by itself). He rewrote the
Maintenance Metrics Handbook, which will be showing up in
changes to Air Force Instruction 21-101. Lieutenant Iubelt also
participated in the Air Force Chief of Staff’s Unified Engagement
2008 wargame, being coined in appreciation by the Coalition

Joint Task Force Command, Control, Communications, and
Computer Systems (C4S) for his excellent contributions to the
process. Lieutenant Iubelt developed a Mobility Air Force-wide
demand and capacity metric which led to a 10 percent decrease
in total not mission capable maintenance rate at Dover Air Force
Base. As well, Lieutenant Iubelt has been instrumental in
developing a way to integrate maintenance and experience skill
levels into assessing maintenance capability. For the first time,
maintainers can tell warfighters their true sustained sortie
capability.

Captain John Flory spent a good part of 2008 in the sand at
the Combined Air Operations Center, learning and being learned
from. He has written an article about his summer vacation which
will also appear in this edition of the Air Force Journal of
Logistics. He led an Operation Iraqi Freedom airlift mission
planning efficiency optimization, which increased the flight
sortie rate an amazing 25 percent. He was the sole authenticator
for over 20,000 Allied Forces Central Europe sorties, reconciled
3 differing mobility systems, increasing data accuracy by 40
percent. He evaluated the ramifications of a Pakistan air corridor
closure, and identified a crucial Operation Iraqi Freedom/
Operation Enduring Freedom impact, to avert a classified
problem. Back at the ranch, Captain Flory continues to perform
exceptional work on all projects he is assigned to. Captain Flory
has elected to leave the Air Force this year and seek fame and
glory by pursuing a PhD in statistics in Pittsburgh, Pennsylvania.
We wish him all the best.

After leading the effort in several important projects, Captain
Jenine Cowdrey left the Air Force early in 2008, having decided
that she could help us all see the world a little more clearly by
becoming an optometrist. While she was still with us, she led a
project to determine the impact of labor unionization on A-76
contracts, and briefed 100-plus of her peers at a contracting
symposium. She was involved with several volunteer projects
while at the AFLMA, and served as our unit deployment manager
for an extended period; our members were trained and equipped
with no discrepancies. Due to her efforts, AFLMA earned an
outstanding in a staff assistance visit.

Late in 2008, Ms Jennifer Lizzol came to work at the AFLMA
from the Headquarters Air Force Operational Test and Evaluation
Center (AFOTEC). Ms Lizzol’s husband, Captain Lizzol, is
currently serving as an instructor at Squadron Officer School. Ms
Lizzol came very highly recommended from AFOTEC. AFLMA
is fortunate to find Ms Lizzol as an experienced analyst and
statistician. She has been immediately put to work on figuring
out how to test some follow-on ideas for the Mobility Air Force’s
Aircrew and Aircraft Tasking System, as well as equipment
sustainment for the Expeditionary Combat Support System, and
analyzing surveys for contracting. Not only can she analyze the
heck out of anything, she is being trained to be physical training
leader, and can get you to sweat with the best of them.

LGY’s current division chief, Dr Thomas Gage, reviewed
oodles of papers, reports, and articles, and began searching for a
better way to do business, realizing that reviewing the same type
of thing all the time, one can easily become stale; just as when
he was programming a computer. It becomes easy to make a
mistake which may be impossible to find because you’ve seen
the same thing so many times. The search continues. Dr Gage
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attended the Air Force Operations Research Symposium this year
in Newport News, Virginia, along with Major Walston, and
presented a paper on a potential method for extracting more
information from short time series. The method was originally
used in finance and in ecological research. Dr Gage rewrote the

AFLMA Study Assessment Team Operating Instructions several
times in 2008—AFLMA processes and procedures continue to
evolve. This is a work in progress as the Air Force continues to
do more with less. AFLMA continues to seek ties with others who
can help, and to assist others in their search for effectiveness.

Well it’s one way to solve your problems.
May we suggest another!



Air Force Logistics Management Agency164

The combat analyst is a relatively new animal. Many people do not know we
exist and therefore are unaware of the benefits we bring to the table.
Additionally, many analysts are either new or have not yet deployed and may
not fully understand the deployed environment. Exercises, wagames, and
experiments provide a mechanism to benefit both groups. By participating in
these games and exercises, analysts can not only gain experience, but can
also help advertise analytic capabilities to deployed leadership.

Major Jennifer G. Walston, PhD, AFLMA
First Lieutenant Frank A. Iubelt, AFLMA

Supporting EXWAREX: A Win-Win Strategy

Introduction

The Air Force analyst’s role in combat
operations has evolved over the last decade.
Considerable effort has been expended in

developing the combat analyst.1 One way of
accomplishing this is through exercises, wargames,
and experiments (EXWAREX). Over the last year, two
of Air Force Logistics Management Agency’s
military analysts have participated in such activities.
This article will discuss these wargames and exercises,
the combat analyst’s role, and some of the experiences
that were found to be beneficial to the development
of combat analysts.

The Combat Analyst

Because many in the Air Force are unfamiliar with
the term combat analyst and may not be familiar with
the important role analysts play in operations, a brief
moment will be spent defining and describing such
entities here. One definition is that they are “proactive
planners who apply analytical tools and critical
thinking in order to frame alternatives and aid the
warfighting commander in making effective
decisions based on sound analytical analysis.”2 The
AF A9 (Studies, Analyses, Assessments, and Lessons
Learned) definition is that they are “personnel trained
in operations research who deploy to support air
operations centers (AOC) and warfighting staffs,
improve commanders’ decisionmaking processes,

integrate knowledge across stove-piped systems and
processes, provide unique perspective and problem
solving skills, discover problems not recognized as
significant, improve implementation of new
warfighting capabilities, and guide assessment of
ongoing operations.” 3 Unquestionably, that is a tall
order. So how are analysts trained to accomplish it?
By placing young analysts in EXWAREX, Global
Mobility (GLOMO), and United Engagement (UE)
wargames so that they can gain the needed
experience.

Role of Analysts in EXWAREX

By participating in EXWAREX, the analysts train as
they will fight. The combat analysts serve many roles
in the area of responsibility. They have formal roles
on the Air Force forces (AFFOR) staff, in the Joint or
combined air operations center (JAOC/CAOC)
operations assessment team and air mobility division,
and in A4. They also provide an analytic perspective,
ad hoc analysis capability, and in depth knowledge
of critical software tools like Microsoft Excel. The
analysts benefit by gaining needed experience, the
rest of the exercise participants benefit from the
unique capabilities analysts provide, and all parties
learn how to leverage each others skills.4

Experience in EXWAREX

In January and May 2008, Major Walston deployed
to Germany as part of Austere Challenge 2008 (AC
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08). AC 2008 was the largest exercise and training event held by
United States European Command since Atlantic Resolve in
1994. The purpose of the exercise was to certify United States
European Command’s Joint task force and Joint forces
component commanders, and to train other Service component
elements in the conduct of Joint combat operations. Specifically,
AC 2008’s focus was on a swiftly defeat the effort campaign.5

As an observer and trainer for AC 2008, I had the opportunity
to see an even larger part of the exercise. Not only did I see the
analyst’s role in the AFFOR staff, I was also able to observe the
assessments team in the AOC. What I gained was a greater
understanding of what would be expected of me during a
deployment. For example, I was able to observe and better
understand the interactions among the staff, the products
generated, the expectations levied on the analysts, and most
importantly, the opportunities an analyst has to positively impact
the entire process. In my opinion, every young analyst would
benefit from participation in an exercise prior to deployment.

GLOMO and UE 2008

In June 2008, Lieutenant Iubelt deployed as part of GLOMO and
UE 2008. UE 2008 and GLOMO were an opportunity for wartime
planners from across the Air Force, Army, and coalition nations
to investigate future concepts in air mobility. The annual event
brings together people who can help the Air Force and
Department of Defense global mobility and logistics systems
better plan and build new concepts and ideas and helps shape
Air Mobility Command’s strategic planning via evaluation of
air mobility and logistics capabilities 12 years in the future.
Although GLOMO and UE are very similar in format, GLOMO
investigates future concepts in air mobility where UE is an Air
Force wargame exercise designed to examine applications in
aerospace power to support warfighting commanders-in-chief.6

Although GLOMO and UE are opportunities for a wartime
planner, they also are perfect opportunities for a young analyst
to practice his or her operational research skills in a fast paced
wartime environment.

An analyst participating in these wargames will have the
oppor tuni ty  to  p lay  d i f ferent  ro les  and have  many
responsibilities. Although not limited to the two, I have been
given the opportunities to do both wrap up of final stats and
decisionmaking analysis in the heat of the moment. Although
important for future decisionmaking, after the fact wrap up can
be a little slow going, whereas being down in the trenches with
the logistics group making heat of the moment decisions can be
pretty action packed. Neither being more important than the
other, the latter of the two is my favorite. That being said, there
are a few things you might want to familiarize yourself with
before you throw yourself into the fire of a fast paced wargame.

First things first—can you talk the talk? The race has begun,
and as anyone who has ever participated in a wargame knows
there’s no time to sit and think about what to do next. The pace
is accelerated, there are times where 25 days will pass in a 12-
hour period and there is definitely no time to stop, take a breath
or smell the roses. When the commander Joint task force (CJTF)
looks at you and says, “I need POL numbers for bases X, Y, and
Z, to include on hand and sustainment, and while you are at it I

need the number of PAX the terminal at base Z can put through
in a 24-hour period, there is no time to go and look up what POL
or PAX stands for or to find out what he means by POL
sustainment. You need to take the time before you get there and
be able to talk the talk.

The other issue I’ve found, in a Joint environment, is that no
one really knows what you do, especially when dealing with the
Army. Most couldn’t tell you what an operations research (OR)
analyst is. Most people just snicker when you try to throw the
phrase combat OR into the mix. During my most recent wargame
event, UE Capstone, the deputy CJTF looked at me and said, “LT,
you ever dealt with logistics readiness? Either way, I need all
the post attack impact and solutions updated on our logistics
readiness. Hey, and while you are out grab me a coffee, one cream
and two sugars.” Obviously my answer was, “yes sir I’ll get right
on that,” and I was able to get all the information and coffee
needed. Aside from the coffee, OR analysts possess many skills
that can be used in the logistics environment that your CJTF,
and many others might not be aware of. Data mining, forecasting
and statistics are just a few examples of tools used by an analyst
to help forecast trends and show efficiencies. Let everyone know
what skills you possess. It could be the difference between getting
coffee and producing useful information utilized in winning a
war.

Conclusion

The combat analyst is a relatively new animal. Many people do
not know we exist and therefore are unaware of the benefits we
bring to the table. Additionally, many analysts are either new or
have not yet deployed and may not fully understand the deployed
environment. EXWAREX provides a mechanism to benefit both
groups. By participating in these games and exercises, analysts
can not only gain experience, but can also help advertise analytic
capabilities to deployed leadership. In the end, everyone will
benefit—a win-win situation.
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Improved accountability and

the enterprise management of

critical nuclear weapons

related material (NWRM) assets

are of paramount importance

to the Air Force. The Air Force

Logistics Management Agency

will continue to assist the Air

Force by developing

procedures for the periodic

worldwide inventory of NWRM

assets based on the lessons

learned from last spring’s wall-

to-wall inventory.

Gale J. Bowman, AFLMA
Douglas J. Blazer, PhD, LMI

MSgt Ricky D. Benton, AFLMA

How We Spent Our
Spring Vacation

The Air Force conducted a worldwide, wall-to-wall inventory
of nuclear weapons related material (NWRM) last spring in
response to the shipment erroneously sent to Taiwan. The Air

Force Logistics Management Agency (AFLMA) was asked to collect
the statistics and provide a summary of the inventory results. The
subtitle of this paper is meant to pique your interest, but the AFLMA
spent many hours, days, and nights reconciling inventory balances
and reporting Air Force inventory accuracy to the Air Staff and
eventually to the Secretary of Defense. This article describes the
inventory process, provides some lessons learned, and some
recommendations for future inventory control of NWRM.

The Process

In order to conduct a wall-to-wall inventory,
the first task was to determine what items are
NWRM. As it turns out, there was no definitive
definition of what constitutes NWRM;
therefore, a definition and list of NWRM items
had to be generated.  In fact, there were several
lists generated and led to some confusion. The
personnel doing the counting at the various
bases and depots had a different list of items
than the Air Staff had provided to us.
Eventually a list of 157 items was identified
and became the official list, but not until some
personnel conducted inventories on items
that turned out not to be NWRM items. The
DoD has subsequently provided a definition
of NWRM which should help to avoid any
future confusion. In fact the Air Force plans

to establish coding to identify NWRM items.
Initially the base and depot personnel doing the counting were

told what items to count and given a spreadsheet to fill in with their
count. Some also provided serial numbers, although there were no
standard set of serial numbers for these items. This meant that different
locations could have the same serial number for the same item. In
addition, there were no serial numbers on supply records for the vast
majority of these items.  The Air Force has now developed ways to
apply serial number control on all NWRM.

The spreadsheets were forwarded to the AFLMA to consolidate
and provide Air Force-wide inventory accuracy statistics; however,
there was no way to determine inventory accuracy. To determine
accuracy, the counts had to be compared to the accountable balances
in the various Air Force supply systems (Stock Control System [SCS],
the Standard Base Supply System [SBSS], and the Defense Logistics
Agency [DLA] supply system). There are multiple types of
accountable balances (such as supply points, warehouses, and
equipment accounts) in the Air Force supply system, and there was
no way to link an on-hand count to a particular supply accountable
balance. In addition, the count included items installed on end items
which are not on supply accountable balances. Given these
circumstances, the first count was not useful in determining inventory
accuracy against accountable records.

In response to this challenge, the AFLMA developed new
formatted spreadsheets that displayed the accountable balances for
each location (base and depot) and for each type of accountable
balance. The AFLMA queried the Air Force Central Supply Data
Bank, to provide the base supply retail accountable balances. Air
Force Materiel Command provided the depot accountable balances.
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The new spreadsheet also showed where there were differences
between the overall count and the total accountable balance at
a location. The new spreadsheets included detailed instructions,
so the base and depot personnel could provide the count against
the applicable accountable balance. The base and depot
personnel were also instructed to identify any installed items as
they were not to be included in the inventory.

Base and depot personnel filled in the spreadsheets, and then
returned them to the AFLMA, who consolidated the results with
inventory accuracy totals. The inventory accountability rate for
items on record included shortages only; inventory accuracy rate
included both overages and shortages. Table 1 shows the format
of the AFLMA consolidated data. (Note Table 1 uses notional
data—it is meant to show the format, not the actual results).

The  AFLMA summary  da ta  ident i f ied  inventory
imbalances—both overages and shortages. The spreadsheets
were provided to the Air Staff, base, and depot personnel. The
spreadsheets were used to validate the inventory count for the
imbalances. The AFLMA received updated counts daily for two
weeks. Each updated count required a new overall summary for
the Air Staff. Daily updates were provided to Air Staff.

This process was fairly straightforward for the items at the
bases, but it did not work as well for NWRM items at the depot
and contractor facilities. The SCS did not identify depot balances
in all of the possible accountable balances.  The depot
(wholesale) stock is managed by DLA, while other depot balances
could be in maintenance or in contractor facilities.   The SCS
accountable balance did not identify the balance to the specific
location (which contractor).  As it turned out, DLA provided its
count, accountable balances, and inventory imbalances.

Lessons Learned

There were a number of important lessons learned and
recommendations from the worldwide inventory.

• The inventory count must be validated to the specific
accountable balances.  The count should be made without
knowing the accountable balance, but once counted, the
actual number counted must be compared to the accountable
balance and any discrepancies must be recounted. The
validation must be for each category of accountable balance.
For example, the count for items on a supply point must be
compared to the supply point balance. Originally we were
provided a total count for the base and not a count for each
category of inventory.

• Develop a special code to identify and ensure special
management for NWRM.  Besides the confusion over the
actual list of NWRM items, there is no special coding on the
items so base and depot personnel know what items require
special handling.

• Develop an improved process with enterprise oversight to
identify which items require NWRM coding. There was no
clear definition of NWRM, so there was confusion over what
items were NWRM.

•  R e q u i r e  e n t e r p r i s e
inventory review prior to any
inventory adjustments. The Air
Force needs to manage NWRM
items as an enterprise—any
adjustments made to balances
should be done with oversight

over all inventories worldwide. One base should not make an
adjustment on an item without a worldwide count of that item.
Item managers should approve all adjustments to inventory
after a worldwide search to try to resolve any account
imbalances.

• Use serialized control procedures for NWRM items. Each item
should be serialized and the accountable systems be managed
by serial number. The Air Force should implement automatic
identification technology to augment serialized control. This
would reduce workload in the periodic inventory of NWRM
and help provide positive inventory control.

• Ensure all NWRM are reported via the Recoverable Asset
Management Program (RAMP) to the Stock Control (D035)
system. Not all consumable NWRM items were being reported
to RAMP. The item managers must have complete visibility
of all NWRM. The Air Force may also want to RAMP report
NWRM equipment items to ensure all balances are in one
system (equipment in-use balances are in the Air Force
Equipment Management System, but not in Stock Control).

• Improve the Air Force’s intransit control processes. We found
many open intransit details for NWRM items—some were
over 1 year old. The shipped items had been received, but
supply records did not clear the intransit records. To ensure
positive inventory control, the Air Force must improve its
intransit process to track shipments intransit and ensure
shipments are received and records closed out. The Air Force
should take even more stringent procedures for the shipment
o f  NWRM i t ems .  The  AFLMA has  made  s eve ra l
recommendations in past reports aimed at improving the Air
Force’s intransit process. The Air Force should
• Continue the development of the Enterprise Solution–

Supply (ES-S) requisition reconciliation initiative to
include items being shipped from the depot to the bases.

• Continue the development and fielding of the ES-S
intransit (including retrograde) initiative.

• Expedite the implementation of the recommended
improvements identified by the AFLMA retrograde and
tracer action required studies.

• Ensure the Expeditionary Combat Support System (ECSS)
includes all the special NWRM system requirements.
ECSS is scheduled to replace multiple legacy systems
including Stock Control and the Standard Base Supply
System, which are currently the accountable systems for
NWRM.

Summary

Improved accountability and the enterprise management of
critical NWRM assets are of paramount importance to the Air
Force. The AFLMA will continue to assist the Air Force by
developing procedures for the periodic worldwide inventory of
NWRM assets based on the lessons learned from the 2008 wall-
to-wall inventory.

SBSS 
Balance 

Base 
Count 

Overages Shortages Percent Comments 

3,000 2,999 - 1 99.97 
Inventory 

Accountability 
3,000 3,149 150 1 94.97 Inventory Accuracy 

Table 1. Notional Base Inventory Results
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Playing this trivia game will calibrate you for real. Getting better at estimating
your uncertainty with these trivia questions, and pretending that you are betting
on your answers, will calibrate you—that is, make you better at estimating your
uncertainty in real-life situations. This is borne out by his experience.

Thomas Gage, PhD, AFLMA

Once Calibrated You Become a Changed Person

Here is your chance to show off your
knowledge of trivia, and still serve a serious
purpose. The purpose is calibrating

yourself. We all know how important it is to work
with calibrated tools. You certainly wouldn’t want
to depend on an uncalibrated scale to keep track of
your weight before your official weigh-in. No. It’s
better to have your real weight the whole time, not
just at the last moment–no big surprises at the end
for you. But it’s also possible, in fact probable, that
you need calibration, too, so you’ll get better
mileage and not get some big surprises at the end of
whatever you’re trying figure out. To quote Pat
Plunkett (Department of Housing and Urban
Development) “Once calibrated, you are a changed
person. You have a keen sense of your level of
uncertainty.”1

We’ve all heard Lord Kelvin’s dictum about
measurement: “… I often say that when you can
measure what you are speaking about, and express it
in numbers, you know something about it; but when
you cannot measure it, when you cannot express it
in numbers, your knowledge is of a meager and
unsatisfactory kind….”

There is a fair amount of controversy about
measurement. You will often hear the argument that
this process or that value is not measurable, or perhaps
even is unethical to measure. This usually results from
people having differing, contradictory, inconsistent,
or unuseful ideas about what measurement is and can
do for us. Douglas Hubbard, author of How to
Measure Anything, suggests a definition that you
may not have seen before: “A set of observations that
reduce uncertainty where the result is expressed as a
quantity.” Such uncertainty reduction can be worth
a great deal of money, and in a military context, can
be almost invaluable (but the value can still be
measured.) It can certainly be worth your while to
understand that while you may not know everything

about what the enemy intends, by expending some
effort, you can know something. While you may not
know exactly when the spares will arrive, it is worth
some effort to reduce the uncertainty about when they
will arrive.

But what does it mean to calibrate yourself?
Hubbard believes most managers are overconfident
when assessing their own uncertainty. From my own
observation, many of us are quite certain of our facts,
even when we are dead wrong. This is illustrated in
an anecdote from Robert Burton’s On Being Certain.

Within a day of the Challenger explosion, Ulric
Neisser, a psychologist who studies flashbulb
memories (the recall of highly dramatic events), asked
his students to write down exactly how they’d heard
about the explosion, where they were, what they’d
been doing, and how they felt. They were interviewed
two and half years later. Twenty-five percent of the
students’ accounts were very different from their
journal entries. More than half had some lesser
degrees of error; less than 10 percent had all details
correct. Many expressed a high level of confidence
that their memories were correct, despite being
confronted with their own handwritten journals. One
student’s comment was “That’s my handwriting, but
that’s not what happened.”2

An old Chinese proverb sums this up: The palest
ink is better than the best memory.

Another quote from Why We Make Mistakes is
illustrative: “…most of us tend to be overconfident,
and overconfidence is a leading cause of human
error.”3

Interestingly, researchers have discovered that
odds makers and bookies are generally better at
assessing the odds of events than executives. Few
people are naturally calibrated estimators. However,
several studies have demonstrated that better
estimates are attainable when estimators have been
trained to remove their personal estimating biases.
Hubbard believes that measuring your own
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uncertainty is a general skill that can be taught with a measurable
improvement, and gives the details of his experience in doing
this with several hundred people. Training can calibrate people
so that of all the times they say they are 90 percent confident,
they will be right 90 percent of the time.

So, let’s get calibrated. The game here is in two parts. There
are range questions and true-false questions (Tables 1 and 2). For
the first type of question, you will provide your 90 percent
confidence interval—a number range within which you believe
the answer lies, with 90 percent confidence—you believe there
is a 5 percent probability that the true answer is higher, and a 5

percent probability that the answer is lower. For the second type
of question, you will give your answer as true or false, and
estimate the probability that you are correct. You could answer
anywhere between 50 percent and 100 percent. If you estimate
50 percent, then you believe your answer is purely a matter of
chance—you have a 50–50 chance of being right, that is, you
really have no idea whether it’s true or false. 100 percent means
you are certain you know this one. By taking several of these
tests in succession, you will find you can get better at estimating
your true uncertainty. When taking these tests, don’t look up
anything, don’t calculate anything—that’s not the point. The

Number Question
Lower Bound (95% 

chance value is 
higher)

Upper Bound (95% 
chance value is lower)

1 What percentage of bronze is typically 
made of copper?   

2 How many countries have at least one 
McDonald’s?   

3 How many employees did eBay have in 
the first quarter of 2006?   

4 
What was the population of Miami 
(within the city limits, not the entire 
metropolitan area) in 1990?   

5 How many casualties did the French 
suffer in the Battle of Waterloo?   

6 What is the range in miles of a 
Minuteman Missile?   

7 
What percentage of information 
technology jobs in the US were unfilled 
in 1997?   

8 
The Supremes’ (with Diana Ross) song 
Stop! In the Name of Love was how 
long? (minutes, seconds)   

9 How many undergraduates attended 
Cambridge in 1990?   

10 
If you could jump 50 feet straight up into 
the air, how many seconds would you 
be airborne before you landed?   

11 How many gallons are in a bushel (they 
are both measures of volume)?   

12 How many sovereign rulers has England 
had in the last thousand years?   

13 

If the air temperature was 5 degrees 
below zero (Fahrenheit) and the wind 
speed was 15 mph, what would the 
temperature adjusted for wind-chill be? 

  

14 
Average cost of testing in software 
development is what percentage of total 
project costs?    

15 
On average, if a software development 
project was projected to take 17 months, 
it actually takes how many months?   

16 How many meters tall is the Sears 
Tower?   

17 How many gold medals did Jesse 
Owens win at the 1936 Berlin Olympics?   

18 
In 2005, the average combined MPG for 
all US cars and light trucks on the road 
was how much?    

19 
The average house in the United States 
uses how many gallons of water per 
day?   

20 What was the average price in the 
United States of a house sold in 2001?   

Table 1. Calibration Range Test
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point is to calibrate your uncertainty, not to get it right. Some of
the questions are quite obscure, but you could probably find an
answer by Googling it. Don’t do that. Provide your answers
without using reference materials.

Interestingly, Hubbard claims that playing this trivia game
will calibrate you for real. Getting better at estimating your
uncertainty with these trivia
questions, and pretending that
you are betting on your answers,
will calibrate you—that is, make
you better at estimating your
u n c e r t a i n t y  i n  r e a l - l i f e
situations. This is borne out by
his experience.

Ninety Percent Confidence
Interval Questions. For each of
the 90 percent Confidence
Interval questions, provide both
an upper and a lower bound. The
range should be wide enough
that you believe there is a 90
percent chance that the answer
will be between your bounds.

Binary Questions. Answer
whether each of the statements is
true or false, and then circle the
probabi l i ty  that  says  how
confident  you are  in  your
answer. If you’re utterly certain,
you should circle 100 percent. If
you have no idea whether you’re
right or not, circle 50 percent
(that is, a coin flip could decide
as well).

Focus on what you do know.
For the range questions, you
probably know some bounds
beyond which the answer would
be absurd. For example, a 747’s
wingspan can’t be one mile wide,
for example, nor could it be as
short as you are tall, say 6 feet.
For the binary questions, you
probably have some opinion
about which answer is more
likely.

After you’ve finished, but
before you look in the key, do the
fo l lowing :  Fo r  t he  r ange
questions, say you were offered
a chance to win $1,000 in one of
the following ways:

• You will win $1,000 if the
true answer is between the
numbers you gave for the 90
percent confidence interval.
If not, you win nothing.

• You spin a dial divided into
two unequal pie slices, one

comprising 90 percent of the dial and the other 10 percent. If
the dial lands on the large slice, you get $1,000. If it lands on
the small slice, you win nothing.

Which of the two ways do you prefer? If you prefer to spin the
dial, that means you think the dial has higher chance of payoff.

    
 

1 The melting point of tin is higher than 
the melting point of aluminum.  

50% 60% 70% 80% 

90% 100% 

2 In English, the word quality is more 
frequently used than the word  speed.  

50% 60% 70% 80% 

90% 100% 

3 Any male pig is referred to as a hog.  
50% 60% 70% 80% 

90% 100% 

4 
California’s giant sequoia trees are 
named for an early 19th century leader 
of the Cherokee Indians.  

50% 60% 70% 80% 

90% 100% 

5 The Model T was the first car 
produced by Henry Ford.   

50% 60% 70% 80% 

90% 100% 

6 When rolling 2 dice, a roll of 7 is more 
likely than a 3.  

50% 60% 70% 80% 

90% 100% 

7 
No one has ever been reported to 
have been hit by any object that fell 
from space.  

50% 60% 70% 80% 

90% 100% 

8 Sir Christopher Wren was a British 
anthropologist.  

50% 60% 70% 80% 

90% 100% 

9 Pakistan does not border Russia.  
50% 60% 70% 80% 

90% 100% 

10 The Navy won the first Army-Navy 
football game.  

50% 60% 70% 80% 

90% 100% 

11 

The paperback version of the book 
The Da Vinci Code, as of July 2007, 
still ranks in the top 500 bestselling 
books on Amazon. 

 

50% 60% 70% 80% 

90% 100% 

12 Italian has more words than any other 
language.  

50% 60% 70% 80% 

90% 100% 

13 The month of August is named after a 
Greek god.  

50% 60% 70% 80% 

90% 100% 

14 The deepest ocean trench is deeper 
than the Grand Canyon.  

50% 60% 70% 80% 

90% 100% 

15 Abraham Lincoln was the first 
president born in a log cabin.  

50% 60% 70% 80% 

90% 100% 

16 

As of July of 2007, more people 
search Google for Harry Potter than 
Hillary Clinton (according to 
GoogleTrends). 

 

50% 60% 70% 80% 

90% 100% 

17 The population of Alabama is higher 
than the population of Arizona.  

50% 60% 70% 80% 

90% 100% 

18 No category 5 hurricane hit the US in 
2004.  

50% 60% 70% 80% 

90% 100% 

19 The UK is among the top 10 largest 
economies in the world (by GDP).  

50% 60% 70% 80% 

90% 100% 

20 
The movie Forest Gump has grossed 
more to date than E.T. The Extra 
Terrestrial.  

50% 60% 70% 80% 

90% 100% 

Statement
Answer

(T/F)

Confidence That You Are
Correct

(Circle One)

Table 2. Calibration Binary Test
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In other words, your stated range isn’t really your 90 percent
confidence interval. It might be your 50 percent or maybe 65
percent confidence interval, but not 90 percent. So you are
overconfident. It is equally undesirable to prefer option 1, where
you win $1,000 if the answer is within your range. This means
you are actually more than 90 percent certain that the answer is
within your range. The only desirable answer is that you are
indifferent as to which option, 1 or 2—your range is set so that it
doesn’t matter to you whether you choose option 1 or option 2.
The same procedure applies to the binary questions. Say you
have stated you are 80 percent certain about some question. If
you prefer to spin the dial, you are probably less than 80 percent
certain of your answer. Say you change the payoff odds on the
dial to 60 percent. If you then consider spinning the dial just as
good a bet (no better and no worse), then you really are about 60
percent confident that your answer is correct. Research indicates
that even pretending to bet money significantly improves a
person’s ability to assess odds. So let’s do it. This pair of
calibration tests can be found on Mr Hubbard’s Web site for his
book, www.howtomeasureanything.com.4 More calibration tests
and material related to the book is also at this Web site.

To score yourself, use the answer keys that follow (Tables 3
and 4). Whatever your score, you can calibrate yourself more by
downloading other  tes ts  f rom Hubbard’s  Web s i te ,
www.howtomeasureanything.com. With one, two, or three
iterations of such tests, you will find yourself better able to
estimate your uncertainty about almost anything. For myself, I
found that going through the exercise typically caused me to
widen my interval estimates and really pay attention to what I
thought I knew and what I knew I didn’t know. Happy hunting.
Calibrating yourself is only the first step in a journey. It is the
basis for using those odds in a decision model and computing
the value of information.

Notes

1. Douglas W. Hubbard, How to Measure Anything, Finding the Value
of “Intangibles” in Business, Hoboken, NJ: John Wiley & Sons, 2007.

2. Robert Burton, On Being Certain: Believing You are Right Even When
You’re Not, New York, NY: St. Martin’s Press, 2008.

3. Joseph T. Hallinan, Why We Make Mistakes: How We Look Without
Seeing, Forget Things in Seconds, and Are All Pretty Sure We Are
Way Above Average, New York, NY: Random House, Inc., 2009.

4. Hubbard.

Number Answer 
1 92% 
2 120 
3 11,600 
4 358,500 
5 37000 
6 5000 
7 10% 
8 2 minutes, 52 seconds 
9 10,000 

10 3.525 
11 8 
12 47 
13 -25 F 
14 25% 
15 33 
16 443 
17 4 
18 19.8 
19 350 
20 $179,500  

Number Answer 
1 FALSE 
2 TRUE 
3 FALSE 
4 TRUE 
5 FALSE 
6 TRUE 
7 FALSE 
8 FALSE 
9 TRUE 

10 TRUE 
11 FALSE 
12 FALSE 
13 FALSE 
14 TRUE 
15 FALSE 
16 TRUE 
17 FALSE 
18 TRUE 
19 TRUE 
20 FALSE 

Table 3. Calibration Test, Range Key Table 4. Calibration Test, Binary Key

The only thing necessary for the triumph of evil is for good men to do nothing.
—Edmund Burke

We are outnumbered, there is only one thing to do. We must attack!
—Adm Andrew Cunningham, Royal Navy

 I said to myself, I have things in my head that are not like what anyone has taught
me—shapes and ideas so near to me—so natural to my way of being and thinking
that it hasn’t occurred to me to put them down. I decided to start anew, to strip away
what I had been taught.

—Georgia O’Keeffe
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The Situation:

 Problems are up.

What does the information mean?

Need it figured out.

The Solution:

 AFLMA project

Tailored answers or solution

AFLMA
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Captain John Flory, AFLMA

The summer of 2008 brought with it a novel experience—that of

being a combat analyst in the air mobility division (AMD) of the

combined air and space operations center (CAOC). Prior to this

deployment, I considered myself a relatively seasoned analyst. I hold

a masters degree in operations research (OR) from the Air Force

Institute of Technology (AFIT), and my two previous assignments

covered the dynamic range of possible capacities in which analysts

typically serve. My first assignment as a major command (MAJCOM)-

level personnel analyst emphasized short, quick-turn analysis

augmented with an appropriate smattering of staff work. This is a sharp

contrast to my current assignment as a logistics analyst, conducting

months-long, exacting studies. I knew from conversing with previous

combat analysts that the experience would be more similar to my former

job than the latter. As my departure date approached, I took more than

an idle interest in knowing what skills were most salient for a combat

analyst.

The CAOC environment was remarkably similar to my previous

experience in some ways and notably different in other aspects. I was

assigned to the AMD’s Strategy division, which conducted

assessments of the effectiveness of air mobility operations as well as

developed strategies
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to mitigate potential, long-term mission impacts. The AMD itself
is set behind the combat operations floor, which is always
photographed as the quintessential element of the CAOC; but
other than a lower ceiling, AMD has all the same attributes. The
space is open, allowing complete visibility of the entire division;
Predator video feeds line its walls; and it frequently has a furor
of energy that more closely resembles the New York Stock
Exchange, than a typical office. Dust tends to permeate the
ventilation system and gradually covers any undisturbed area
in a light, brown coat. The bare walls, openness, and dusty
concrete floor almost give the effect of a workshop, as if you
expect to stumble upon a band saw, lathe, and drill press
somewhere amongst the rows of personnel. I quickly learned
some things are immutable as a combat analyst—most of your
existence is still spent within the confines of a computer monitor.
Yet other things are very different—”I don’t need that right
away,” means you have the luxury of tomorrow morning (not
next week) to complete it. So it is with these and other
observations that I quickly began to identify the skills most
certain to lead an aspiring combat analyst to success. Although
it is difficult to precisely categorize each, I will talk about three
main areas: technical skills, communication skills, and getting
the 70 percent solution.

Technical Skills

With a cursory look, it seems almost assured that the technical
skills of a combat analyst are inherent in any analyst. After all,
despite the jests made regarding our limited social skills and
charisma, no one would disagree that analysts earn their keep by
bringing a powerful amalgamation of math, computers, and, most
importantly, critical thinking to bear on problems. Most of us
have been to AFIT, and holding a masters degree in OR is almost
a career must. Want the left null-space of arbitrary matrix A? No
problem! We’ve been taught about simulation, multicommodity
network-flow problems, linear programming, nonlinear
programming, integer programming, dynamic programming,
statistics, and finding the average wait time of a Markovian
queue. And that’s just the math side of things. Bring computers
into the mix and we can use programs such as SAS to crunch
statistics, MatLab to crunch numbers, and Arena to crunch
simulations. So the question is: Are the technical trappings of a
combat analyst inherent in all this?

The answer, of course, is yes, but in the same way David was
inherent in the original block of marble Michelangelo sculpted.
Being a combat analyst is about focusing technical skills on a
few key areas (chipping away the excess marble) yet still
retaining the residual imprints of the more esoteric aspects of OR
skills. Critical thinking, the most important skill learned at AFIT,
is universally applicable. However, while some advanced OR
techniques may be occasionally employed, in general the
exigency and ambiguity of the deployed environment precludes
their use. I often performed analyses to address questions or offer
recommendations covering considerably large aspects of theater
air mobility. These efforts could have taken a year and required
the full arsenal of OR skills, but I only had a few days or a week.
Such efforts require a skillful, back-of-the-envelope, common
sense approach—capture the essence of the problem, not every
detail. This also requires proper handling of ambiguity, which
I’ll discuss in the third section.

In my experience, the most mathy skill a combat analyst needs
is a solid knowledge of statistics. The AMD was a data-rich
environment with passenger and cargo records for every sortie.
Unfortunately, quantity and quality are not always synonymous.
A large portion of my job was reconciling this sortie data using
flight-crew inputs, two online mobility databases, and
information from AMD’s mission executioners. Though
validating data is quite droll, I became very attuned to the data’s
underlying quality. It was common for multiple data sources to
disagree on a sortie’s quantity of passengers and cargo. The data
was fraught with inaccuracies and uncertainty as is much of the
data collected in an operational environment. It is critical to be
not only cognizant of this uncertainty but able to quantify it and
not make more precise predictions than the data can support.
Knowledge of regression analysis, ANOVA, and time-series
forecasting is also useful as these techniques are quick and easy
for time-critical analyses.

The combat analyst also needs to focus on a specific set of
computer skills. Here’s a list of the analysis software available
to a combat analyst: Excel, Excel, Excel, and Excel. Get my
point? Sophisticated analysis software is simply not there. I built
and relied on countless pivot tables for analyzing and reporting
data. I also used several of Excel’s built-in statistical products.
Perhaps it’s considered a bit lowbrow, but Excel can do a lot.
Also critical are programming skills in Visual Basic (VBA), which
can be used to automate Excel’s operations with macros. Many
tasks require repetitive actions to such as clicking and dragging
data, aggregating disparate data sources, conditioning data,
computing metrics, and generating reports. The ability to
automate these processes with VBA not only saves time but may
be the only way they’re possible—especially if recurring.
Additionally, an incoming combat analyst may inherit VBA
products from a predecessor that have to be modified or
maintained during the rotation. I worked with many Excel
products that had evolved over multiple deployments into
towering edifices of worksheets and macros.

It is clear that, in terms of technical skills, simplicity is key.
Elaborate OR techniques require resources that simply don’t
exist in a deployed environment. It is no irony that the best
analysis effort I saw was done by a second lieutenant, a self-taught
VBA and Access expert with no formal OR training, who used
his skills to automate the theater’s commercial carrier, cargo
bidding process.

Communication Skills

It’s a quirk of nature, but it often seems as though apt
mathematical and communication abilities are cut from the same
stock, leaving a mind with more of one with less of the other.
Don’t get me wrong—I’ve met plenty of analysts who are regular
Benjamin Disraelis in their expression, but as a combat analyst,
it’s often easy to overlook the fine-tuning necessary to
communicate successfully. A combat analyst will interact
primarily with two groups of people: peers and senior leaders. It
is important to understand the goals and style of communication
required for each.

Virtually all the analyses I did while deployed involved a team
composed mainly of operators—air mobility pilots and
navigators. The operators brought air mobility experience;
whereas, I brought the technical expertise. Communication is the



1812008 Year in Review

bedrock for this relationship to be successful. For an analyst, it
is important to ask questions and achieve a competent level of
operational knowledge required for the job. Reading regulations
and operating instructions will tell you everything about a
process except how it really works. The only way to acquire a
pragmatic, operational picture is by asking. Conversely, the
combat analyst must communicate and interject, if necessary,
with the requisite actions to make the analysis sound. The
operators I worked with in AMD Strategy were incredibly
intelligent and quick-thinking but lacked in-depth knowledge
of analysis tools. My value was to offer suggestions for statistical
and analytical techniques and to explain them in a way a
nonanalyst could understand. I also spot-checked the analyses
for problematic areas. In this way, we were able to develop both
operationally realistic and analytically sound products.

Communicating with senior leaders is an entirely different
matter. The same rules apply as back home only more so. It’s
about brevity, brevity, brevity. Many AMD analysis reports
began with a BLUF (bottom line up front) section. This concept
should frame communication with senior leaders. A senior leader
is ultimately looking for a recommendation, not data. No more
of the analysis should be presented than required for the senior
leader to be comfortable with the results; and it should be
distilled to its most salient points—the foremost one being the
recommendation. To emphasize this, the deputy combined forces
air coalition commander (DCFACC) mandated that every brief
have a purpose slide highlighting its relevance. Furthermore, the
format of the weekly status brief, traditionally dominated by data,
was changed to a high-level, dashboard format. Under the new
format, the DCFACC only examined data if an area failed to meet
standards; otherwise, it was superfluous. Although many were
skeptical of the new format, the brief’s time was halved while
simultaneously increasing attention on problematic areas.

Communication skills are easy to overlook, yet critical to a
combat analyst. It’s easy to become infatuated with technical
details while failing to both gather operator inputs and report
the results effectively to senior leaders. The latter is the most
common offense. I’ve found it useful to keep a list of forbidden
phrases in mind to never utter before senior leaders (in deployed
and nondeployed environments), to include: “I wrote a macro…,”
“the standard deviation is…,” “here’s the regression equation…,”
“the way the heuristic works is….,” and many others.

Getting the 70 Percent Solution

What exactly is a getting the 70 percent solution? Let’s start with
an example.

Suppose you’re asked to conjecture on the impacts of more or
less air mobility assets. Where do you start? How in depth do
you want to go? You could compute the average passengers and
cargo such an aircraft is expected to carry and base it on that.
But doesn’t this ignore the fact that the remaining aircraft could
be loaded more or less efficiently as a result? Would the effects
be confined to one geographical area? Okay, how about doing a
detailed simulation of the intratheater environment? But how
would I know how to characterize the ground times, maintenance
events, and passengers and cargo loaded? Isn’t the data on
passengers and cargo pretty inaccurate? If the data’s inaccurate,
can I do anything? In addition, doesn’t this need to be done by
close-of-business tomorrow?

This exactly illustrates a problem requiring a 70 percent
solution, which is more art than science. It’s about finding the
best way to narrow the irreconcilable difference between the
resources available (time, quality data, information, software)
with the colossal problems facing you. How much fidelity is really
necessary? With air mobility, I found the data scarcely supported
analyses deeper than back-of-the-envelope. Furthermore, even
if the data were perfect, the uncertainty of air mobility itself in a
warlike environment precluded precisely determining a
decision’s effects. So an intricate analysis would be akin to
measuring with a micrometer then drawing with a crayon and
cutting with an axe. I don’t have a prescribed process for getting
the 70 percent solution. It requires a combat analyst to be familiar
with the nuances of their particular environment. However, it’s
something every combat analyst should be consciously trying
to master.

Senior leaders faced with complex, ambiguous choices want
something better than a coin-flip. A 50 percent solution would
be irresponsible but a 70 percent solution can make all the
difference.

Conclusion

Success as combat analyst requires specialized abilities.
Technical and communication skills must be honed to meet
unique demands of the deployed environment. Also a combat
analyst must finely balance the resources at hand with the sheer
scope of analyses requested by senior leaders to find an adequate,
70 percent solution. For analysts like me, with backgrounds
steeped in AFIT, it is quite an adjustment. However, with some
fine-tuning, analysts will find themselves ready to meet the
challenge.

You can discover what your enemy fears most by observing the means he uses to
frighten you.

—Eric Hoffer

If you don’t know where you are going, you might not get there.
—Lawrence Peter (Yogi) Berra, Baseball  Player

Obstacles are those frightful things you see when you take your eyes off the goal.
—Henry Ford
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Quick summary of
AFLMA activities and
results

     at a at a at a at a at a GlanceGlanceGlanceGlanceGlance

Command Relationships

The Air Force Logistics Management Agency is a
field operating agency reporting to the Director of

Transformation, Headquarters, United States Air Force.
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A F L M A  R e s u l t s M e e t i n g  A i r  F o r c e  L o g i s t i c s  N e e d s

51 Total Projects

Maintenance
  •  7 Studies
Readiness/
Transformation
  •  37 Studies

Contracting
  •  2 Studies

Wargames
  •  3 Studies

2008 Completed Projects

Analysis
     •  2 Studies

Publishing
     •  17 Projects
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2008 Completed Efforts
Books and Monographs

Contingency Contracting: A Joint Handbook for
  the 21st Century

Maintenance Metrics U.S. Air Force

Logistics Dimensions 2008

C-5 TNMCM Study II

Reference

Cumulative Index: Air Force Journal of Logistics,
  Eighth Edition

Information for Contributors:  Air Force Journal
  of Logistics

Information Book: Air Force Journal of Logistics

Strategic Plan: AFLMA

Magazine

Air Force Journal of Logistics—four editions

Other

AFLMA Year in Review 2007

AFLMA Advertising Material

Journal Advertising Material

Agency Display Booth

Air Staff Support

A F L M A  P u b l i s h i n g
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Generating Transformational
Solutions Today, Focusing the

Logistics Enterprise of the Future

Meeting Your
Needs

AFLMA

Meeting your needs. That means two

things: first, understanding what the problem

really is and, second, giving you a great,

workable solution. That is sometimes tough.

We take on the tough questions, issues, and

problems; and we deliver robust, tailored

answers and solutions. Our track record

makes us the logistics studies and analysis

agency of choice across the Air Force.

AFLMA not only delivers what the customer

needs—at no cost to the customer—but also

does it quickly.
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B u i l d i n g  2 0 5  H i s t o r y

What would be known as Building 205 was
originally built as Kilby Prison Hospital for
tubercular prisoners in the late 1930s,

although it was never used as such. The cost to

construct the facility was
$158,688.32.

In 1940, the need for
a d d i t i o n a l
f l y i n g  training
l e d  t o  t h e
establishment of
the Army Air Corps
B a s i c  F l y i n g  School,
Municipal Airport, Montgomery,
Alabama, at the site of Montgomery’s
Municipal Airport on 27 August 1940. On site were
one lone hangar, a commercial airline building, and the
unused Kilby Prison Hospital building.

Immediately, a tent city was raised in front of the
hospital  building,  by then functioning as the
headquarters building. During the war years, it also
housed temporary bunks at times, two cadet messes,
an officers’ mess, an operations facility, an instructor
facility, and three school facilities.

After World War II, Building 205 was utilized by
several units or organizations: in the early 1960s the
building housed the Deputy for Gunter, 3800th Air Base
Wing; on 6 April 1966, Headquarters Fourteenth Air
Force took up residence; and in 1975 the Air Force
Logistics Management Center (the original name of the
Air Force Logistics Management Agency [AFLMA])
moved into the building. AFLMA has occupied the
building continuously since then.

Over  the  years ,  a  number  o f  qua l i ty -o f - l i f e
improvements were made to Building 205; however,
it still had the mark of a building built in another era:
12-foot high ceilings, ceramic floor tile, exposed wiring
and steam pipes, and concrete walls. By the 1990s, while
the building was structurally sound, the World War II
era mechanical and electrical systems were in need of
a complete facelift to bring them up to current building
codes. The building was renovated in 2004 and
reoccupied by the AFLMA in 2005. Funding for the
renovation was provided by the Air Staff.

AFLMAAFLMAAFLMAAFLMAAFLMA

Good Sam–Helping Others

For more than 17 years, AFLMA has assisted
the Good Samaritan Ministries of
Montgomery with distributing Thanksgiving

food boxes. This last year, volunteers helped
assemble and pass out more than 440 boxes of food
to families ranging in size from 1 to 14 members.
The Good Samaritans is an interfaith committee
formed from representatives of local area
churches. They provide assistance when area
churches and agencies request help for a family.
The Good Samaritans maintain a food closet so they
can respond quickly when necessary. They accept
cash  donat ions  throughout  the  year  and
nonperishable food items around Thanksgiving.

On Tuesday before each Thanksgiving, volunteers
meet at a local church where the food boxes are
packed. The first vehicles to be loaded are those of
the social workers who sponsor various families.
AFLMA volunteers then load the boxes into the
vehicles of families who come for their individual

boxes. The volunteers also deliver to
families who are unable to come to

the church and pick up their
food boxes. At the end of

t h e  d a y ,  n e e d y
families not on the

initial list may
r e c e i v e  a
box if there

are any left.
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The 2008 Heart of Alabama
Combined Federal Campaign
(CFC) proved to be a banner

campaign. AFLMA continued its
tradi t ion of  s trong support  and
generosity. It surpassed the assigned unit
goal with a total of $12K  in pledges—199
percent of the target amount—and
earned the coveted Early Bird and CFC
Gold awards.

The Agency had several burger burns that
proved to be outstanding events and raised
extra money for the CFC while also
enhancing unit esprit de corps.

All in all, the 2008 Heart of Alabama CFC
was a huge success not only for the Agency,
but also the Maxwell-Gunter community at
large.

Current information
about the Agency, its
people, and its mission

Meals on Wheels

The Montgomery Area
Council on Aging is a

nonprofit organization that

t o  c o m m u n i c a t e  w i t h
community members; and
most important, a nutritious
meal to get them through the
day. The AFLMA volunteers
w o r k  h a r d  b u t  f i n d  t h e
p r o g r a m  r e w a r d i n g .
D e l i v e r i n g  m e a l s  g i v e s
volunteers a chance to get
away from their desks and
reach out to a community in
need.

works through the Meals on
Wheels Association of America
(MOWAA) to provide warm
meals to elderly and homebound
people  in  need.  However ,
MOWAA thrives only through its
n e t w o r k  o f  h a r d - w o r k i n g
volunteers. More than half the
people at the AFLMA take time
out on a rotating schedule to help
deliver these warm meals to folks
in need. Volunteers provide a
f r i e n d l y  s m i l e ;  a  c h a n c e

A F L M A  S u p p o r t C o m b i n e d  F e d e r a l  C a m p a i g n
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2008 Annual Awards

The AFLMA annual awards recognize outstanding job performance, community

involvement, and civic service. The criteria for selection are demanding, and

the evaluation process rigorous. The AFLMA norm is excellence, and to be

selected signifies the individual demonstrated the highest standards of excellence,

integrity, and service.

Civilian Category III
Ms Gale J. Bowman, Analysis Division

Company Grade Officer of the Year
Capt Jason B. Wolff, Wargames Division

Senior NCO of the Year
SMSgt Edward O. Bennett

Civilian Category II
Ms Gloria J. Witherspoon, Command Section

AFLMA Focus  2008
A  C l o s e r  L o o k  a t  A g e n c y  Aw a r d s  a n d  A c h i e v e m e n t s

NCO of the Year
TSgt Amy E. Young, Studies Divison



1892008 Year in Review

To be selected as an AFLMA quarterly award winner is a particularly
significant accomplishment. The recipient must have demonstrated
outstanding job performance and meaningful community involvement or

service. As with the annual award, the criteria are demanding and the selection process
rigorous.

Captain Jason B. Wolff and Captain John A. Flory were selected as 2008 company

grade officer of the quarter, first and third quarter respectively, for Maxwell-Gunter

organizations. These awards are given to those individuals who have documented

outstanding job performance and have made a major contribution to supporting

or improving the Maxwell-Gunter community.

First Quarter
Capt Jason B. Wolff

Wargames Division
Company Grade Officer

MSgt Robert W. Jones
Command Section
Senior NCO

Second Quarter
Capt Steven Pena

Business Operations Division
Company Grade Officer

SMSgt Sid Burk
Command Section
Senior NCO

Ms Gale J. Bowman
Analysis Division
Civilian, Category III

Third Quarter
Capt John Flory

Analysis Division
Company Grade Officer

MSgt Billy Crockett
Studies Division
Senior NCO

TSgt Amy E. Young
Studies Division
NCO

Mr John K. Dietz
Analysis Division
Civilian, Category III

Mr Will Carter
Command Section
Civilian, Category II

2008 Quarterly Awards

Fourth Quarter
Capt Frank A. Iubelt

Analysis Division
Company Grade Officer

SMSgt Edward O. Bennett
Transformation Division
Senior NCO

TSgt Amy E. Young
Studies Division
NCO

Ms Mary H. Donald
Business Operations Division
Civilian, Category III

Ms Gloria J. Witherspoon
Command Section
Civilian, Category II

2008 Maxwell-Gunter Awards
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