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James C. Rainey
Beth F. Scott

The Dimensions of Logistics

Defining Logistics
The word logistics entered the American lexicon little more than a century
ago. Since that time, professional soldiers, military historians, and military
theorists have had a great deal of difficulty agreeing on its precise
definition.1 Even today, the meaning of logistics can be somewhat fuzzy
in spite of its frequent usage in official publications and lengthy definition
in service and joint regulations. Historian Stanley Falk describes logistics
on two levels. First, at the intermediate level:

Logistics is essentially moving, supplying, and maintaining military forces. It
is basic to the ability of armies, fleets, and air forces to operate—indeed to
exist. It involves men and materiel, transportation, quarters, depots,
communications, evacuation and hospitalization, personnel replacement,
service, and administration.

Second, at a higher level, logistics is:

…economics of warfare, including industrial mobilization; research and
development; funding procurement; recruitment and training; testing; and in
effect, practically everything related to military activities besides strategy and
tactics.2

While there are certainly other definitions of logistics, Falk’s
encompassing definition and approach provides an ideal backdrop from
which to examine and discuss logistics.  Today, the term combat support
is often used interchangeably with logistics.

Logistics and Warfare
General Mathew B. Ridgway, of World War II fame, once observed, “What
throws you in combat is rarely the fact that your tactical scheme was
wrong…but that you failed to think through the hard cold facts of

The meaning of logistics can
be somewhat fuzzy in spite of
its frequent usage in official
publications and lengthy
definition in service and joint
regulations.
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Introduction

Logistics is the key element
in warfare, more so in the
21st century than ever before.

logistics.” Logistics is the key element in warfare, more so in the 21st

century than ever before. Success on the modern battlefield is dictated by
how well the commander manages available logistical support. Victories
by the United States in major wars (and several minor wars or conflicts) in
the 20th century are linked more directly to the ability to mobilize and
bring to bear economic and industrial power than any level of strategic or
tactical design. The Gulf War and operations to liberate Iraq further
illustrate this point. Long before the Allied offensive could start,
professional logisticians had to gather and transport men and materiel and
provide for the sustained flow of supplies and equipment that throughout
history has made possible the conduct of war. Commanders and their staffs
inventoried their stocks, essayed the kind and quantities of equipment
and supplies required for operations in the severe desert climate, and
coordinated their movement plans with national and international logistics
networks. “The first victory in the Persian Gulf War was getting the forces
there and making certain they had what they required to fight [Emphasis
added]. Then and only then, would commanders initiate offensive
operations.”3 The same may be said of lightning quick victory in Iraq,
although without the massive stockpile of inventory seen during the Gulf
War.

In 1904, Secretary of War Elihu Root warned, “Our trouble will never
be in raising soldiers. Our trouble will always be the limit of possibility in
transporting, clothing, arming, feeding, and caring for our soldiers….”4

Unfortunately, the historical tendency of both the political and military
leadership to neglect logistics activities in peacetime and expand and
improve them hastily once conflict has broken out may not be so possible
in the future as it has in the past. A declining industrial base, flat or
declining defense budgets, force drawdowns, and base closures have all
contributed to eliminating or restricting the infrastructure that made rapid
expansion possible. Regardless, modern warfare demands huge quantities
of fuel, ammunition, food, clothing, and equipment. All these commodities
must be produced, purchased, transported, and distributed to military
forces. And of course, the means to do this must be sustained.

The End of Brute-Force Logistics
The end of the Cold War and experience gained from the conflicts in
Grenada, Panama, and the Persian Gulf essentially brought the era of brute
force logistics to a close. The traditional practice of using massive
quantities of troops and large stockpiles of supplies available in theater
to engage sizable hostile forces is obsolete. Additionally, extensive
buildup time and lengthy resupply and repair pipelines to sustain forces
are unrealistic. The focus of logistics has now shifted toward rapid
movement of small, independent force packages to employ precise combat
power anywhere in the world. The rapid change in political dynamics of
the world powers, domestic fiscal constraints, and technological advances
have rendered the Cold War military strategy and preparation ill-equipped
to handle 21st century missions, requirements, and demands.
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Critics of technology argue
that it often causes as many
problems as it solves and
that the new problems are
often far worse than the old
ones.

Logistics Challenges
The US role in the post-Cold War world has changed dramatically. Military
forces are no longer dedicated solely to deterring aggression but must
respond to and support homeland defense and humanitarian missions.
From peacekeeping to feeding starving nations, to conducting counterdrug
operations, the military continues to adapt to evolving missions. Logistics
infrastructure and processes must evolve continuously to support the new
spectrum of demands. The keys to supporting combat operations
successfully are robust, responsive, and flexible logistics systems.

Decreases in funding and the drawdown of the US military in the 1990s
drove new approaches to logistics support and refinement of the military
logistics systems. These fiscal constraints dictated that the military reduce
infrastructure, maintain smaller numbers of both inventory and personnel,
and find ways to reduce costs without degrading mission capability.

Reduced budgets impact weapons modernization programs in several
ways. As dollars decrease, fewer systems can be developed, which increases
the importance of decisions made in the acquisition process. The process
must develop the most lethal systems while emphasizing reliability and
supportability. Therefore, logistics considerations play a more important
role than ever in the design, production, and fielding of new systems.
Logistics capabilities for supporting future forces require systems to be
smarter and require less maintenance.

Technology and Logistics
Technology (to include technological change and technological
innovation), as a subject, covers a lot of ground and often enjoins heated
debate. It has proven to be one of the major tools for dealing with problems,
perhaps more so in the 21st century than at any other time in history.
However, critics of technology argue that it often causes as many problems
as it solves and that the new problems are often far worse than the old
ones. Further, they question its validity as a major tool for solving complex
problems rooted in ethical, philosophical, political, or other nontechnical
areas.5 These are, by no means, all the criticisms of technology, but they
serve to frame the basic objections. The counter argument to these
criticisms would answer that technology is not unique in creating new
and, often, more difficult problems, while solving old ones. Very much
the same criticism could be aimed at all approaches to problem solving.
No problem-solving approach yields simple, final answers to the basic
problems of humankind.6 One could even argue that philosophical and
other nontechnical approaches have done little when measured against
the same standards; they fail just as abjectively as technology.7 Further,
the fact that technological solutions are inappropriate in certain situations
does not mean that technology is always unsuited to problem resolution.
Technology cannot be viewed as a separate entity within either the military
or society in general. This illusion of discreteness simply does not exist.
It is and will remain an integral part of both. The real issue is to recognize
that technology is a tool with limitations, and these limitations should be



10

Introduction

Organizational change
should and must accompany
technological change if new
capabilities are to be
exploited.

considered in reacting to particular situations. Technology does not offer
a silver bullet for all situations.

Organizational change should and must accompany technological
change if new capabilities are to be exploited. Stephen Rosen, in Winning
the Next War, points out that innovation does not always result from new
technologies. Rather, new technology simply may be used to improve the
ability to perform a particular mission.8 The relationships among
technological innovation, fundamental military operations, and changes
in concepts and organizations are nonlinear. That is, changes in input may
not yield proportionate changes in output or other dynamics.9

Significant organizational, intellectual, and technological changes are
seen during periods of transition. The major change, however, must be
intellectual. Without this, technological change becomes meaningless and
organizational change impossible. The US military is now in a period of
rapid change. Recent changes—order of magnitude changes—in
technology have led to both long-range and strategic planning efforts that
integrate current and future technological advances into operational
concepts. In the logistics arena, these include Focused Logistics at the
Joint level and Agile Combat Support (ACS) within the Air Force. The
vision of both these is the ability to fuse information, transportation, and
other logistics technologies to provide rapid response, track and shift assets
while en route, and deliver tailored logistics packages at all levels of
operations or war (strategic, operational, and tactical).10 This same vision
includes enhanced transportation, mobility, and pinpoint delivery
systems.11 The operational forces that must be supported logistically will
be smaller and more flexible—emphasizing mobility, speed, and agility.
These forces will utilize technological superiority in stealth, precision
weapons, surveillance, and dominant battlefield awareness.

Military logistics, at a more fundamental level, is in a period of
transition brought about by the evolving information revolution. Many
challenges concerning workflow, improving data integrity, and efficient
communications still exist. A variety of human and cultural factors still
impede full-scale adoption of many new information technologies—
complexity and difficulty in the use of some systems, loss of control,
changes in fundamental power relationships, uselessness of old skills, and
changes in work relationships.12 Change and instruments of change, as
apparent as they seem once implemented, often elude understanding
before they enter the mainstream.13 As an example, Chester Carlson, the
inventor of the photocopy machine (often referred to as the Xerox machine)
was told by business that his invention was unnecessary because libraries
and carbon paper already filled the need. This was a technology that
drastically altered the way people approached information, yet finding
interested businesses and investors in the beginning proved elusive.

Any discussion of technology and logistics would be lacking without
citing Martin van Crevald. In Technology and War, he notes:

…technology and war operate on a logic which is not only different but actually
opposed, nothing is less conducive to victory in war than to wage it on
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Since technology and war
operate on a logic that is not
only different but actually
opposed, the conceptual
framework that is useful,
even vital, for dealing with
the one should not be
allowed to interfere with the
other.

technological principles—an approach which, in the name of operations
research, systems analysis or cost/benefit calculation (or obtaining the greatest
bang for the buck), treats war merely as an extension of technology. This is
not to say…that a country that wishes to retain its military power can in any
way afford to neglect technology and the methods that are most appropriate
for thinking about it. It does mean, however, that the problem of making
technology serve the goals of war is more complex than it is commonly thought
to be. The key is that efficiency, far from being simply conducive to
effectiveness, can act as the opposite. Hence—and this is a point which cannot
be overemphasized—the successful use of technology in war very often means
that there is a price to be paid in terms of deliberately diminishing efficiency.

Since technology and war operate on a logic which is not only different but
actually opposed, the very concept of “technological superiority” is somewhat
misleading when applied in the context of war. It is not the technical
sophistication of the Swiss pike that defeated the Burgundian knights, but
rather the way it meshed with the weapons used by the knights at Laupen,
Sempach, and Granson. It was not the intrinsic superiority of the longbow
that won the battle of Crécy, but rather the way which it interacted with the
equipment employed by the French on that day and at that place. Using
technology to acquire greater range, firepower, greater mobility, greater
protection, greater whatever is very important and may be critical. Ultimately,
however, it is less critical and less important than achieving a close fit between
one’s own technology and that which is fielded by the enemy. The best tactics,
it is said, are the so-called Flaechenund Luecken (solids and gaps) methods
which, although they received their current name from the Germans, are as
old as history and are based on bypassing the enemy’s strengths while
exploiting the weaknesses. Similarly, the best military technology is not that
which is superior in some absolute sense. Rather it is that which masks or
neutralizes the other side’s strengths, even as it exploits his weaknesses.

The common habit of referring to technology in terms of its capabilities may,
when applied within the context of war, do more harm than good. This is not
to deny the very great importance of the things that technology can do in war.
However, when everything is said and done, those which it cannot do are
probably even more important. Here we must seek victory, and here it will
take place—although not necessarily in our favor—even when we do not. A
good analogy is a pair of cogwheels, where achieving a perfect fit depends not
merely on the shape of the teeth but also and, to an equal extent, on that of the
spaces which separate them.

In sum, since technology and war operate on a logic that is not only different
but actually opposed, the conceptual framework that is useful, even vital, for
dealing with the one should not be allowed to interfere with the other. In an
age when military budgets, military attitudes, and what passes for military
thought often seem centered on technological considerations and even obsessed
by them, this distinction is of vital importance. In the words of a famous Hebrew
proverb: “The deed accomplishes, what thought began.14

Air Force Logistics in the 21st Century
The Air and Space Expeditionary Force
To meet current and anticipated challenges, the Air Force has developed
an air and space expeditionary force (AEF) concept that has two primary
goals.15 The first is to improve the ability to deploy quickly from the
continental United States (CONUS) in response to a crisis, commence
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The dramatic increase in
deployments from the
CONUS, combined with the
reduction of Air Force
resource levels that spawned
the AEF concept, have also
increased the need for
effective combat support.

operations immediately on arrival, and sustain those operations as needed.
The second goal is to reorganize to improve readiness, better balance
deployment assignments among units, and reduce uncertainty associated
with meeting deployment requirements. The underlying premise is that
rapid deployment from CONUS and a seamless transition to sustainment
can substitute for an ongoing US presence in theater, greatly reducing or
even eliminating deployments the Air Force would otherwise stage for
the purpose of deterrence.

To implement the AEF concept, the Air Force created ten air and space
expeditionary forces,16 each comprised of a mixture of fighters, bombers,
and tankers. These ten AEFs respond to contingencies on a rotating basis:
for 120 days, two of the ten AEFs are on call to respond to any crisis needing
airpower. The on-call period is followed by a 12-month period during
which those two AEFs are not subject to short-notice deployments or
rotations. In the AEF system, individual wings and squadrons no longer
deploy and fight as a full or single unit as they did during the Cold War.
Instead, each AEF customizes a force package for each contingency,
consisting of varying numbers of aircraft from different units. This fixed
schedule of steady-state rotational deployments promises to increase
flexibility by enabling the Air Force to respond immediately to any crisis
with little or no effect on other deployments.

The dramatic increase in deployments from the CONUS, combined with
the reduction of Air Force resource levels that spawned the AEF concept,
has increased the need for effective combat support (CS).17 Because CS
resources are heavy and constitute a large portion of the deployments,
they have the potential to enable or constrain operational goals,
particularly in today’s environment, which is so dependent on rapid
deployment.18 Consequently, the Air Force is reexamining its CS
infrastructure to focus on faster deployment, smaller footprint, greater
personnel stability, and increased flexibility.

The AEF rapid, global force projection goals and associated sustainment
requirements create a number of support planning challenges in such areas
as munitions and fuel delivery, engines and navigational equipment
maintenance, and forward operating location (FOL) development. Support
is a particular challenge in expeditionary operations (dealing with conflicts
in an expeditionary fashion and with little warning) since the traditional
assumption associated with Cold War support planning was that scenarios
and associated support requirements could be fairly well developed in
advance and materiel prepositioned at anticipated FOLs. Much of the
existing support equipment is heavy and not easily transportable;
deploying all the support for almost any sized AEF from the CONUS to an
overseas location would be expensive in both time and airlift. As a result,
the Air Force has focused on streamlining deploying unit CS processes,
leaning deployment packages, and evaluating different technologies for
making deploying units more agile and quickly deployed and employed.
Decisions on where to locate intermediate maintenance facilities such as
the jet engine intermediate maintenance (JEIM) shop and nonunit heavy
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Introductionresources—those not associated with flying units, such as munitions,
shelters, and vehicles—are significant drivers of employment time lines.

Agile Combat Support—A Brief Discussion
What is Agile Combat Support
The development  and ref inement  of  expedit ionary airpower
(expeditionary aerospace forces) required rethinking many Air Force
logistics functions and concepts—principally the combat support
functions. Expeditionary airpower required making the Air Force support
systems far more agile than they previously had been. Recognizing this,
the Air Force began transforming its support systems into the Agile Combat
Support system. ACS is the central support concept that ensures both the
viability of expeditionary airpower and the ability to support joint force
requirements. It improves the responsiveness, deployability, and
sustainability of forces, and it substitutes responsiveness for the massive
inventories of the past.

Time-Definite Resupply
Since the early 1990s, the Air Force has been developing and refining the
practices and processes supporting Agile Combat Support and Focused
Logistics. Clearly, military operations in the 21st century must have
responsive and agile operational and support forces. To achieve this, Agile
Combat Support employs what has been termed time-definite resupply, a
fundamental shift in the way deployed forces are supported. With time-
definite resupply, the mobility footprint of early arriving forces is reduced,
and resupply of deployed forces begins upon their arrival, thus reducing
initial lift requirements. This not only optimizes available lift and reduces
costs but also makes it possible to reduce the size and, therefore, the
vulnerability of forces.

Reachback
Historically, logistics systems pushed support to deployed forces to
compensate for less-than-perfect resource information and planning
systems. This often resulted in an expensive and wasteful stockpile of
material in US warehouses and forward locations. This approach to
prestocking large quantities of materiel globally is not viable in the 21st

century—operationally or politically. Under the ACS concept, high-
velocity, reliability transportation, and information systems are used to
get the right parts to the right place, at the right time. When a part is
required, the system will reach back and pull only those resources required.
Time-definite delivery forms the basis for all resupply in the theater of
operations, thereby reducing total lift requirements. This reachback
approach makes it possible to deploy fewer functions and persons forward
for deployment and sustainment processes. This, in turn, reduces the size
and, therefore, the vulnerability of forward deployed forces.

Streamlined Depot Processes
Under ACS, streamlined depot processes will release materiel in a more
timely fashion than in the past. Rapid, time-definite transportation will

The development and
refinement of expeditionary
airpower (expeditionary
aerospace forces) required
rethinking many Air Force
logistics functions and
concepts—principally the
combat support functions.
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Introduction complete the ACS support process by delivering needed materiel directly
to the user in the field. Integrated information systems will provide asset
visibility throughout this process, tracking items throughout the order and
delivery cycle with the capability to redirect them as the situation dictates.

There are still many issues associated with ACS that require resolution.
A variety of studies have been completed or are ongoing to examine these
issues. RAND and the Air Force Logistics Management Agency have
played a principal role in the ACS studies and analysis process. This
research19 has resulted in what is aptly called an Agile Combat Support
(ACS) network, consisting of five principal elements.

• Forward Operating Locations. FOLs are sites in a theater, out of which
tactical forces operate. FOLs can have differing levels of CS resources
to support a variety of employment time lines. Some FOLs in critical
areas under high threat should have equipment prepositioned to enable
aerospace packages designed for heavy combat to deploy rapidly.
These FOLs might be augmented by other, more austere FOLs that
would take longer to spin up. In parts of the world, where conflict is
less likely or humanitarian missions are the norm, all FOLs might be
austere.

• Forward Support Locations (FSL). FSLs are sites near or within the
theater of operation for storage of heavy combat support resources, such
as munitions or war reserve materiel, or sites for consolidated
maintenance and other support activities. The configuration and
specific functions of FSLs depend on their geographic location, the
threat level, steady-state and potential wartime requirements, and costs
and benefits associated with using these facilities.

• CONUS Support Locations (CSL). CSLs are support facilities in the
CONUS. CONUS depots are one type of CSL, as are contractor facilities.
Other types of CSLs may be analogous to FSLs. Such support structures
are needed to support CONUS forces should repair capability and other
activities be removed from units. These activities may be set up at major
Air Force bases, appropriate civilian transportation hubs, or Air Force
or other defense repair or supply depots.

• Theater Distribution System. A transportation network connects the
FOLs and FSLs with each other and with the CONUS, including en
route tanker support. This is an essential part of an ACS system where
FSLs need assured transportation links to support expeditionary forces.
FSLs themselves could be transportation hubs.

• Combat Support Command and Control (CSC2). CSC2 systems
facilitate a variety of critical management tasks: (1) estimating support
requirements, (2) configuring the specific nodes of the system selected
to support a given contingency, (3) executing support activities, (4)
measuring actual CS performance against planned performance, (5)
developing recourse plans when the system is not within control limits,
and (6) reacting swiftly to rapidly changing circumstances.

This infrastructure can be tailored to the demands of any contingency.
The first three parts—FOLs, FSLs, and CSLs—are variable. The Air Force

Time-definite delivery forms
the basis for all resupply in
the theater of operations,
thereby reducing total lift
requirements.
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Introductionconfigures them as deployments occur to meet immediate needs. In contrast,
the last two elements—a reliable transportation network and CSC2— are
indispensable ingredients in any configuration. Determining how to
distribute responsibility for the support activities required for any given
operation among CSLs, FSLs, and FOLs is the essence of strategic support
decisions. For example, in determining the number of FSLs to support a
given operation and their role, the Air Force must evaluate such factors as
the support capability of available FSLs and the risks and costs of
prepositioning specific resources at those locations.

Logistics Dimensions 2004
Logistics Dimensions 2004 is a two volume collection of essays and
articles that looks at a broad of range logistics challenges facing the Air
Force in the 21st Century. Four major themes dominate the work
presented—Agile Combat Support, global support and mobility,
supporting and maintaining aircraft, and contractor support and its
implementation and implications. All of the major articles and essays are
the result of work done at the Air War College during 2003 and 2004.
Specific subject areas included in Volume 1 include:

•  Agile Combat Support
•  Bare-base support in the ACS framework
•  Global combat support systems
•  Reducing the logistics footprint within the ACS framework
•  Transformation
•  The defense industrial base
•  Global and theater mobility
•  Transportation technology implementation

Subject areas included in Volume 2 are:

•  Supporting aging aircraft
•  Integrating active Air Force and Reserve units
•  Recapitalizing tanker aircraft
•  Aircraft modification versus new aircraft procurement
•  Contractor support and contractors on the battlefield
•  Financial management as a force multiplier

Obtaining Copies of  Logistics Dimensions 2004
Additional copies of Logistics Dimensions 2004 are available at the Office
of the Air Force Journal of Logistics.

For 2004
Air Force Journal of Logistics

50 Chennault Circle
Alabama 36112-6417

The Air Force must evaluate
such factors as the support
capability of available FSLs
and the risks and costs of
prepositioning specific
resources at those locations.
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Reproduction of Material
 Material contained in Logistics Dimensions 2004 may be reproduced
without permission; however, reprints should include the courtesy line
“originally published by the Air Force Logistics Management Agency.”

Disclaimer
The views expressed in the articles are those of the authors and do not
represent the established policy of the Department of Defense, Air Force,
Air Force Logistics Management Agency, or the organization where the
author works.
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Generating Solutions Today,
Shaping Tomorrow's Logistics

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.

Lots of organizations have catchy mottoes. Likewise, many have catchy vision
statements. We do, too. But there’s a big difference—we deliver on what we promise.
Generating Solutions Today, Shaping Tomorrow’s Logistics aren’t just words to
us; they’re our organizational culture. We use a broad range of functional, analytical,
and scientific expertise to produce innovative solutions to problems and design
new or improved concepts, methods, systems, or policies that improve peacetime
readiness and build war-winning logistics capabilities.

Our key strength is our people. They’re all professionals from logistics functions,
operational analysis sections, and computer-programming shops. Virtually all of
them have advanced degrees, some of which are doctorates. But more important,
virtually all of them have recent field experience. They’ve been there and done
that. They have the kind of experience that lets us blend innovation and new
technology with real-world common sense and moxie. It’s also the kind of training
and experience you won’t find with our competitors. Our special blend of problem-
solving capabilities is available to every logistician in the Air Force.

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 and our leadership in planning and making logistics play in wargames,
simulations, and exercises truly meaningful. The message is also loud—we work
the important projects that shape tomorrow’s Air Force, and we deliver what our
customers need today!
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Lieutenant Colonel Joseph E. Diana, USAF

Successful expeditionary operations require a bare-base
capability with an ACS system that can get them to a
contingency location rapidly. A successful bare-base
strategy must be responsive, ready, supportable, and
achievable with respect to cost.

In a tale of war, the reader’s mind is filled with the fighting. The battle—with its vivid
scenes, its moving incidents, its plain and tremendous results—excites imagination
and commands attention. The eye is fixed on the fighting brigades as they move amid
the smoke, on the swarming figures of the enemy, on the general, serene and determined,
mounted in the middle of his staff. The long trailing line of communications is
unnoticed. The fierce glory that plays on red, triumphant bayonets dazzles the observer,
nor does he care to look behind to where, along a thousand miles of rail, road, and
river, the convoys are crawling to the front in uninterrupted succession. Victory is the
beautiful, bright coloured flower. Transport is the stem without which it could never
have blossomed.

—Winston Churchill
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Improving Bare Base
Support: A Comparative
Analysis

The Harvest Bare concept
was born and has evolved
into a robust, mobile,
expeditionary capability.

Introduction
Air Force guidance is rife with statements on the importance of its
expeditionary capability. As an example, in the 2003 Air Force Posture
Statement, the term expeditionary occurs 30 times. In spite of a 30-percent
reduction in service manpower over the last 12 years, the Air Force has
experienced an exponential increase in worldwide taskings.1 Deputy
Secretary of Defense Paul Wolfowitz, in a prepared statement before the
House and Senate Armed Services Committees, 3-4 October 2001,
acknowledged the impact from the events of 11 September 2001 and the
subsequent security environment. He stated, “A transformed force must
be able to…project and sustain forces in distant access-denial
environments.” Two Air Force distinctive capabilities—rapid global
mobility and Agile Combat Support (ACS)—focus efforts further on
making the Air Force as expeditionary as possible.2 The term expeditionary
is not specifically defined in Air Force doctrine but is understood to
describe a capability to deploy rapidly anywhere in the world, quickly
establish operations, and sustain those operations for as long as necessary.
RAND’s analysis of Air Force efforts in Operations Enduring Freedom
and Iraqi Freedom highlighted the challenges associated with rapidly
deploying forces and initiating combat operations. This critique of the
Air Force is not new. The Air Force has struggled with expeditionary
operations since becoming a separate service. In the Korean and Vietnam
conflicts, the Air Force’s inability to deploy quickly and operate with a
focused footprint resulted in the displeasure of the Secretary of Defense.3

As a result, the Air Force began to develop a better expeditionary
capability. The Harvest Bare concept was born and has evolved into a
robust, mobile, expeditionary capability. Today, the Air Force has a
variety of bare-base assets that can be tailored to meet service needs across
the spectrum of conflict. Yet, while these assets remain mobile, they are
not agile, and the current prepositioning strategy is focused mainly on
two regions of the world—the Korean peninsula and Southwest Asia. To
improve Air Force agility in establishing bare-base operations, RAND and
the Air Force Logistics Management Agency (AFLMA)  analyzed current
conditions separately and recommended potential solutions. RAND’s
focus has been more on improving Agile Combat Support and centered
on establishing forward operating locations (FOL) and forward support
locations (FSL).

While their research is not focused on staging bare-base assets, using
forward support locations puts key bare-base assets within 3,000 miles of
any geographic location. Conversely, AFLMA focused its research on
adding a sealift component for bare-base assets similar to the concept
currently used for munitions. Its research centered on a cost-and-risk
analysis comparing ship-basing and land-basing of bare-base assets. These
two studies provide key strategies for improving the Air Force’s ability
to project expeditionary air forces rapidly anywhere in the world. This
article compares the results of these two studies to determine which is the
best option for meeting the needs of the expeditionary air force.
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The yardstick used to make that determination should be based on
stated requirements for the Air Force. Those requirements start with the
National Security Strategy and flow down to Air Force doctrine and
keystone publications. Distilling those many documents results in four
key areas for evaluation: responsiveness, readiness, supportability, and
cost.

Background
We move on time lines that simply will not work if we have to wait
for support for our expeditionary forces.

—General Ronald R. Fogleman, USAF

Air Force Requirements for Bare Basing
Requirements for an agile bare-base concept for the Air Force exist in a
variety of documents. The National Security Strategy requires the
Department of Defense (DoD) to transform the military forces to ensure
the ability to conduct rapid and precise operations anywhere in the world
to achieve decisive results.4 The 2003 Air Force Posture Statement reminds
airmen that the nature of the Air Force is not home-station operations but
deployed operations.5 In 2003, the Air Force was deployed to more than
40 countries.6 But where do these forces deploy? It has been more than a
decade since the DoD began reducing overseas main operating bases. In
the 1990s, primary expeditionary operations were to warm, forward
operating bases like Prince Sultan AB, Saudi Arabia, or Incirlik AB,
Turkey.7 However, Enduring Freedom and Iraqi Freedom saw operations
move to much more austere locations like Bagram AB, Afghanistan, and
Ganci AB, Kyrgyzstan. The authors of the RAND study Supporting the
EAF: A Global Infrastructure call these category 3 bases where the main
assets are a runway, source of water, and source of fuel.8 The Air Force
will continue to project power to these category 3 bases for the foreseeable
future.

Projecting power to these category 3 bases requires bare-base assets.
Bare-base assets include three main components. First and foremost are
the Harvest sets that provide living and working shelters and the utility
infrastructure to sustain operations. There are currently five types of
Harvest sets, and they can be scaled to meet Air Force requirements across
the spectrum of conflict. The largest Harvest set can support 1,000 persons
and requires more than 250 trucks to move. In addition to the Harvest
sets, special purpose vehicles and equipment are needed. These include
R-9 refueling trucks, airbase defense vehicles, emergency response
vehicles, and construction vehicles needed to set up a base. The last major
component for bare-base operations is the special purpose equipment.
Special purpose equipment includes aerospace ground equipment,
munitions, materiel-handling equipment, and equipment needed by civil
engineers. These three components comprise the basics of any bare-base
capability but are not all-inclusive. Munitions, external tanks, munitions
racks, and adapters, as well as bulk petroleum, are other key components



22

Improving Bare-Base
Support: A Comparative
Analysis

The current air and space
expeditionary force goal—
establishing combat sortie
operations at any bare-base
location in the world 5 days
after the deployment starts—
constitutes a challenge that
the Air Force has yet to
overcome.

to sustaining combat sortie operations. The focus of this article, however,
is on the bare-base components of Harvest sets, special purpose vehicles,
and special purpose equipment and the best way to store and maintain
these items so they can be rapidly deployed to support combat operations.

Being Expeditionary
Based on the presence of Air Force units deployed to 44 deployment
locations in 2003, no one can argue the expeditionary nature of the Air
Force. However, being able to project forces is only one part of being
expeditionary. The Air Force must be able to project those forces rapidly.
The current air and space expeditionary force (AEF) goal—establishing
combat sortie operations at any bare-base location in the world 5 days
after the deployment starts—constitutes a challenge that the Air Force
has yet to overcome. 9 For example, for various reasons, not a single
Enduring Freedom location was able to achieve this goal. Even with some
bases in the region having US forces present and others possessing little
more than a runway, the Air Force struggled to become operational
quickly. Diego Garcia, a base well known to Air Force units and operated
by the British Royal Air Force, was operational in 17 days. Units deployed
to Jacobabad, Pakistan, required 73 days to prepare the site, establish force
protection measures, repair deteriorating parking ramps, set up
communications, and construct munitions pads, as well as a tent city.10

RAND’s analysis of the Air Force’s ability to rapidly deploy raises
concern.

A Look at Two Proposals
The RAND Corporation and AFLMA each have conducted extensive
research to identify ways to make the Air Force more expeditionary.

RAND Corporation Study
RAND conducted a series of studies evaluating the ACS capabilities of
the Air Force. The focus of these studies was not limited to initial
operations at bare bases but included sustainment of combat operations.
RAND’s primary contention was that five basic components could best
serve Agile Combat Support: forward operating locations, forward support
locations, continental United States (CONUS) support locations, a
responsive transportation system, and a combat support C2 system.11

RAND divided the forward operating locations into three categories based
on their infrastructure.

• A category-3 forward operating location is a bare base. It meets only
the minimum requirements to operate a small fighter package (runway,
fuel, and water). It would take almost a week (144 hours) to be able to
support aerospace expeditionary wing (AEW) high-sortie generation
rates.

• A category-2 base has the same support facilities as a category-3 base
plus prepared space for fuel storage facilities, a fuel distribution system,
general-purpose vehicles (host-nation provided or rented), and basic
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RAND proposed two options
for supplying these
resources: forward support
locations in or near the
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CONUS support locations.

shelter. It may take up to 96 hours before a category-2 base could
support AEW high-sortie generation rates.

• A category-1 base has all the attributes of a category-2 base, plus an
aircraft-arresting system and munitions buildup and storage sites
already set up, and 3 days’ worth of prepositioned munitions. Such a
base could be ready within 48 hours of the execution order to support
high AEW sortie generation requirements.12

Because each category of forward operating location requires differing
amounts of equipment to prepare the base for operations, RAND proposed
two options for supplying these resources: forward support locations in or
near the theater of operations and CONUS support locations.

An FSL can be a storage location for US war reserve materiel (WRM), a repair
location for selected avionics or engine maintenance actions, a transportation
hub, or a combination thereof. It could be staffed permanently by US military
or host-nation nationals or simply be a warehouse operation until activated.
The exact capability of a forward support location will be determined by the
forces it will potentially support and by the risks and costs of positioning
specific capabilities at its locations.13

 RAND, in a subsequent study, refined the FSL concept with specific
recommendations for locations (Figure 1).

A small number of forward support locations in Alaska, Guam, Puerto Rico,
Diego Garcia, and the United Kingdom could put most of the world within
range of a C-130 carrying a 12-ton payload of supplies and equipment. Those
in Alaska, Guam, and Puerto Rico, being on sovereign US territory, would
offer assured access. Assured access is available on Diego Garcia until at least
2039. Forward support locations in the United Kingdom do not offer
completely assured access, but they would be on the territory of the most reliable
US ally. All would be outside the range of the offensive capabilities of likely
future adversaries.15

Figure 1. FSLs Providing Global Coverage
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In sum, this geographic arrangement using forward support locations
is the basis of this article for analysis of a future support system for bare-
base equipment staging.

AFLMA Study
In contrast to RAND’s land-based recommendations for forward support
locations, AFLMA conducted an analysis on an afloat prepositioning
concept for bare-base assets. The study had four primary purposes. First,
complete a two-part cost-benefit analysis consisting of an analysis of day-
to-day peacetime operations and a similar analysis of wartime
requirements between the Air Force’s current land-based prepositioning
posture and a combination of land-based and afloat prepositioning
posture. Second, develop a decision support tool to determine when to
use assets prepositioned on ships. Third, compile information on how
well assets are maintained on both Army and Marine Corps prepositioning
ships. Finally, compile reliability data on Military Sealift Command
(MSC) prepositioning ships.16 AFLMA’s analysis was based on the
beddown of a single air expeditionary wing.

AFLMA concluded that, during peacetime, expenditures for afloat
prepositioning exceeded those for land-based prepositioning but, during
wartime, the ship-based concept quickly paid for itself. In terms of force
closure timing, analysis indicated that equipment aboard the ships was
delivered to the operating location within required time lines. The net
impact of the nonmunitions WRM afloat prepositioning ship shortened
force closure timing by 1 to 2 days over the first 15 days of the operation.
Finally, with regard to affordability, purchasing $71M in new equipment
to simply put on the ship was deemed to be cost prohibitive based on
past Air Force WRM appropriations.17

AFLMA refined the study in April 2003 to further examine the risk to
Central Command’s operational plans (OPLAN 1003-98) to place
nonmunitions WRM afloat and presented an implementation plan for
sourcing the assets to be stored on the ship from currently assigned WRM
assets.18 The resources identified were US Central Command’s
(CENTCOM) assets that were malpositioned (not stored at the right
location or in excess of requirements). This sourcing was done to overcome
the issues with affordability of the $71M in equipment needed to
configure the ship. They continued to recommend a minimum of at least
one ship, possibly two, dedicated to nonmunitions WRM items.

Evaluation Criteria
Which of the two studies discussed produced results that best meet Air
Force needs? As previously discussed, Air Force capabilities flow from
the National Security Strategy and the National Military Strategy. These
two documents stress the importance of quickly responding to world
events. Therefore, responsiveness is a key criterion. Responding quickly
is a function of readiness. Readiness is the second criterion. The fiscal
realities of today’s budget environment require any capability to be

In terms of force closure
timing, analysis indicated
that equipment aboard the
ships was delivered to the
operating location within
required time lines.
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affordable and sustainable. This leads to the final two criteria:
supportability and cost. Therefore, four criteria will be used for evaluation:
responsiveness, readiness, supportability, and cost. Identifying the criteria
requires an explanation of what considerations are involved in each.

Responsiveness
Responsiveness measures the ability of each option to meet requirements
driven by contingency taskings. Taskings should not be limited to specific
operational plans but should consider the possibility of worldwide
contingencies or deployments. Evaluation of this capability must consider
a potential adversary’s antiaccess measures. It must consider secondary
transportation requirements to deliver bare-base assets to their ultimate
destination. Finally, how quickly an option can be implemented must be
evaluated.

Readiness
The concept of readiness includes the level of maintenance support
required to keep bare-base assets ready for use with each option. This
includes how frequently maintenance will be performed and how
accessible the assets will be for maintenance actions under each option.
Readiness analysis will consider how successful the maintenance program
would be in terms of access to skilled technicians, spare parts, and the impact
of environmental factors on the items. Finally, readiness will consider how
visible and measurable the assets will be to senior leaders under each option.

Supportability
The criterion of supportability measures the ability of the Air Force to
sustain either option over time. As mentioned before, a component of
responsiveness should evaluate how quickly each option can be
implemented fully. In measuring supportability, assessments will be made
as to how likely Congress, combatant commanders, and the Services will
be in supporting each option.

Cost
Cost is the final criterion. The peacetime costs involved in each option
will be assessed. This will be focused primarily on the cost to initiate and
sustain each option. Additionally, this article uses a comparison of the
wartime cost for each option. Where pertinent, costs will be divided into
fixed and variable components to help better determine which option is
more economical.

Evaluating the Two Options
Streamlined infrastructure, time-definite delivery, Total Asset
Visibility, and a reduced mobility footprint are the four overarching
planks of Agile Combat Support. They’re all focused on being able
to “get out of Dodge” rapidly with resupply and sustainment starting
as the force is ready to engage.

—Lieutenant General William P. Hallin, USAF

The concept of readiness
includes the level of
maintenance support
required to keep bare-base
assets ready for use with
each option.
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Having provided a brief description of the two plans for bare-base storage
and the four criteria by which the two plans will be evaluated, it is now
time to compare the two. Each option will be evaluated against specific
criteria.

Responsiveness
AFLMA provides an excellent comparative analysis of the responsiveness
of afloat prepositioning and movement of theater, land-based assets. The
theater locations used by AFLMA do not specifically match the FSL
locations proposed by RAND. However, they provide an excellent
starting point for analysis and actually are closer to the conflict locations
evaluated than any of RAND’s proposed forward support locations.
AFLMA analysis used two different criteria for comparison. First, they
used specific locations identified in CENTCOM’s OPLAN 1003-98 for
comparison. Second, they chose a variety of contingency locations
throughout the theater that were not tied to an operations plan.

For the first part of the analysis, AFLMA chose eight Air Force locations
that would require the delivery of bare-base assets. The locations are
identified by number to address classification considerations. Also,
because required delivery date (RDD) information is classified, the team
developed an unclassified measure based on the force closure times. This
measure compares the percentage of required delivery dates met rather
than the actual time to deliver the assets. Four transportation scenarios
were run for each location. The scenarios and their justifications were:

• Airlift—airlift from the land-based source to the forward operating
location. Only one transportation leg is involved.

• Afloat—in this option, the first transportation leg is sealift from tether
(Diego Garcia) to port. The second leg is download port time at the
destination port. The final leg is truck to the final destination.

• Afloat Worst—for the worst-case scenario, the team assumed port
access was denied, forcing the war reserve materiel to be downloaded
at Diego Garcia and airlifted to the forward operating location. AFLMA
recognized one shortfall with this scenario was that it ignored the
intermodal problem; that is, sealift and land utilize 20- or 40-foot
containers, and airlift requires 463L pallets. For analysis, they assumed
away the intermodal problem but recommended it for further study.

• Theater Sealift—US Central Command Air Force (CENTAF) planners
informed AFLMA that, as a result of lessons from Iraqi Freedom,
intratheater airlift for bare-base assets does not work. Prior to the start
of hostilities, CENTAF moved bare-base assets exclusively by theater
sealift. This option contained five transportation legs. The first leg
trucked the equipment from source (the forward support location) to a
port. The second leg was to be at port in time for loading. The third leg
was sealift. The fourth leg was the download at the destination port.
The final leg trucked the equipment to the final destination.19 The
results of AFLMA’s analysis are depicted in Figure 2.

AFLMA provides an excellent
comparative analysis of the
responsiveness of afloat
prepositioning and movement
of theater, land-based assets.
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AFLMA offered the following comments on the results:

The results showed that, even with no strategic warning, many of the combatant
commander’s requirements can be met with equipment prepositioned afloat.
The only locations where theater prepositioning offers an advantage is when
airlift is the only option for movement—Bases 5, 6, and 7. Further analysis
showed that the risk to the afloat option at these locations could be reduced to
levels equal to that of the airlift option by either (1) securing additional line-
haul capability or (2) taking advantage of ambiguous warning. At Bases 5 and
6, using rail or additional line-haul capability allows the afloat option to close
as fast as the airlift option. At Base 7, only 4 days of ambiguous warning are
needed to allow the afloat option to close as fast at the airlift option.

Analysis of past contingencies in the previous study showed that it is not
unrealistic to assume that there will almost always be some degree of strategic
warning prior to a contingency.21

In recognition of this assumption, additional analysis was performed
with 7 days of strategic warning. The results are shown in Figure 3.

In summary, a comparison of prepositioned afloat and airlift in scenarios
with and without strategic warning is shown in Table 1.

While OPLAN analysis is important, the Air Force deployment pattern
has been more contingency driven than OPLAN specific. For the second
part of the analysis, AFLMA chose a variety of non-OPLAN-specific
locations within the CENTCOM area of responsibility (AOR). For the
northern part of the AOR, AFLMA chose Bishkik, Kyrgyzstan; Dushanbe,
Tajikistan; Kulyab, Tajikistan; Samarkund, Uzbekistan; Qarshi,
Uzbekistan; Jacobabad, Pakistan; and Bagram, Afghanistan. For the
southern part of the AOR, AFLMA chose Cairo West, Egypt; Asmara,
Eritrea; Djibouti, and Mombassa, Kenya. AFLMA chose specific ports of
entry in each region to help focus its analysis.

Figure 2. RDD Comparison Using Eight OPLAN
Classified Locations (Without Strategic Warning)2

The Air Force deployment
pattern has been more
contingency driven than
OPLAN specific.
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For the southern region, the results are shown in Figure 4.

Figure 3. RDD Comparison with 7 Days of Strategic Warning4

Table 1. Percentage of RDDs Met with and without Strategic Warning5

Figure 4.  Closure Times—Southern Region of AOR

 
% Afloat % Airlift 

Without 7 Days of Strategic Warning 45 53 
With 7 Days of Strategic Warning 63 69 
With Warning and Using Rail 100 69 
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Figure 5.  Closure Times—Northern Region of AOR

The afloat+ option, requires
five C-17s to airlift the
material from the
disembarkation port to the
operating location.

For the southern FOLs in the CENTCOM AOR, the afloat option overall
closes faster than the airlift option, even with the overly restrictive
assumptions for sealift and the overly optimistic assumptions for airlift. And
clearly, the closer a port is to the destination location, the faster the afloat
option can close. For example, Cairo West is approximately 100 miles from
Port Suez; and under the constraint of 12 tractor-trailers for line haul, the
line-haul time is 21 days of the total 33 days required for closure. As the 12
tractor-trailer constraint is relaxed (that is, contracted line haul from host-
nation support), the closure time dramatically shortens.24

AFLMA gave an alternative in its analysis of the northern region
locations. This was added because the time required to truck WRM from
the port to the operating location was not acceptable. This alternative, the
afloat+ option, requires five C-17s to airlift the material from the
disembarkation port to the operating location.25 The results of this analysis
are shown in Figure 5.

The closure times for the northern locations are driven by the restrictive
assumptions on ground transportation. The fact is, these locations are not near
ports. There are no good ground transportation options–-simple railroad routes
are not as available for these locations as for the other locations analyzed.26

AFLMA’s studies show that an afloat option is more capable of meeting
force closure times than a land-based option, especially when some degree
of strategic warning is received. In light of the fact that basing rights and
overflight issues have to be resolved prior to any non-major theater war
(MTW) event, it probably is realistic to expect that combatant commanders
will have the foresight to get a ship headed toward its destination prior to
the execution order.

AFLMA’s analysis of closure estimates highlights that, regardless of
the option, there undoubtedly will  be secondary transportation
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requirements. Those secondary transportation requirements have a bearing
on the overall responsiveness of each option. The more secondary
transportation legs required, the more opportunity for friction to impact
success. In the purest case, a land-based location would be able to airlift
its assets directly to the bare base. This involves a four-leg transportation
concept (storage to truck, truck to airlift, airlift to truck, truck to
destination).27 However, as noted earlier, experience has shown that the
limited availability of airlift means a more likely transportation scenario
for land-based assets would be sealift. Using sealift for land-based assets
results in a six-leg transportation scheme (storage to truck, truck to port,
port to ship, ship to port, port to truck, truck to destination). Ship-based
assets, in the best-case scenario, would require a three-leg transportation
model (ship to port, port to truck, truck to destination). In a worst case
scenario, the assets would have to be downloaded at a port outside the
AOR and then airlifted. This would require a five-leg transportation model
(ship to port, port to truck, truck to airlift, airlift to truck, truck to
destination). Based on these results, afloat prepositioning would seem to
require less secondary transportation in both a best case and worst case
scenario.

Responsiveness considers how quickly each option can be
implemented. Of the five forward support locations RAND identified, the
Air Force already has facilities at each location. However, any WRM
storage location would require two to three large warehouses with
maintenance and office facilities. Some of these assets might be available
at each location, but more realistically, each location would require
construction or modification of some sort. It is safe to assume that some
of the locations could be readied within a year, and in the worst case
scenario, a site could require a major military construction project
consuming up to 5 years. For the sealift option, AFLMA,  working with
MSC, determined that building a single ship to handle WRM shortfall
requirements would take about 2 years. However, if the Air Force were
willing to split the cargo in half to fit on two smaller ships, then several
ships would be available for lease on the market at that time.28 AFLMA
recommended that, if a second ship is added, staggering the lease of the
second to avoid having both ships (and their cargo) require maintenance
at the same time. In addition to the ready availability of the ships, the
Marines at Blount Island Command (BIC) in Jacksonville, Florida, were
receptive to sharing their maintenance facilities with the Air Force.29

These Marines perform the maintenance on the maritime prepositioning
ships. Besides the infrastructure required for each plan, personnel would
be needed to run the maintenance. The centralized nature of the afloat
maintenance would make hiring a maintenance contractor quicker for
the afloat option. In light of all these factors, the afloat option seems to
be quicker to implement.

The last area to be evaluated under responsiveness deals with the
ability of each option to counteract antiaccess strategies by potential
adversaries. Redundancy is one way to counter antiaccess by forcing an

Responsiveness considers
how quickly each option can
be implemented.
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adversary to attack a variety of targets simultaneously. The FSL concept
offers the most redundancy, with five geographically separated locations
from which to move assets. The disadvantage of the FSL concept is that
the locations are static and, therefore, lend themselves to more robust
intelligence gathering by an adversary. Also, coalition partners can, over
time, begin to perceive the assets stored on their soil as theirs. This issue
was highlighted during Operations Northern and Southern Watch as the
Turks and Saudis repeatedly tried to exercise control over US assets in
their countries. The afloat option offers less redundancy, but the relative
mobility of the ships offers the greater flexibility in terms of employment.
In an extreme case, the ships could anchor at a secure port and offload the
items for airlift to the needed location.

Readiness
Which option provides the best solution for meeting the readiness needs
of the bare-base program? As previously discussed, components of this
measurement include the amount of maintenance support needed for each
option and how successful the maintenance program would be in terms of
access to skilled technicians, spare parts, and the impact of environmental
factors on the items. Readiness also considers how visible and measurable
the assets would be under each option. These two factors center on the
need for any ACS system to know where equipment is and whether or not
it is ready to go. Several reports and studies have been done on the readiness
of the bare-base and WRM program. The purpose of this article is to
evaluate which concept affords the best opportunity at having a ready
program, not to review specific issues of readiness. In 2001, the Harvest
kits had readiness rates as shown in Table 2.

The primary reason that bare-base assets fall to low readiness levels is
the constant demand for those assets. Even though the WRM program was
developed technically for MTW scenarios only, the assets are, in fact, used
much more frequently. A General Accounting Office (GAO) audit in 1998
found:

Since the Gulf War, items have been taken from the bare-base sets to support
a large number of contingencies and exercises. In 1992, bare-base equipment
was used to support two operations—Joint Endeavor in Bosnia and Provide
Comfort in Iraq. In 1996, it was used to support 22 exercises and contingencies,
ranging from the Dhahran bombing to Operation Desert Strike. Certain key
items—such as tents, generators, and air-conditioners—have been used the
most and replaced most frequently. For example, between January 1996 and
April 1998, more than 3,000 tents and nearly 4,500 air-conditioning units—
about the number required for 27 and 30 complete housekeeping sets,

Table 2. Status of Bare-Base Harvest Equipment12

Readiness also considers
how visible and measurable
the assets would be under
each option.

Type of Set Requirement Ready Ready Rate 
Housekeeping 87 52 60% 
Industrial 15 4 27% 
Flight line 40 12 30% 
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respectively—were deployed from storage locations in Oman and Bahrain
to locations throughout the theater. Equipment from these operations often
has been returned in poor condition and has required significant repairs,
according to program managers. The contractor conducting reconstitution
of Air Force equipment in the Gulf region told us that efforts to reconstitute
assets and move them into storage to meet prepositioning objectives have
been frustrated by the Air Force’s continuing heavy use of these assets.31

Conversely, the GAO’s review of the equipment prepositioned by the
Army and Marine Corps on ships was found to be significantly more ready.
The GAO commented on the Marines:

The Maritime Prepositioning Force—operational since 1984—has been given
high marks for management by service auditors. In December 1996, the DoD
Inspector General reported that Marine Corps systems provide reliable
inventory data, and that equipment afloat is maintained at high readiness levels.
In April 1998, the Marine Corps reported that inventory fill and mission-
capability rates were near 100 percent.32

And while the same 1998 GAO audit did find problems with Army
afloat assets, those problems stemmed from the fact that the items had
either never been purchased in the first place or shipboard maintenance
was significantly behind in readying the onboard assets because of
manpower or space limitations.33

What is apparent from these results is that land-based WRM assets lend
themselves to more frequent use than ship-based assets. Would bare-base
assets in an afloat prepositioned environment be more ready? Would the
expense of docking the ship, contracting an offload, and using sailing
fuel act as a constraint? Logically, the answer to these questions is yes.
WRM requests for bare-base assets and their approval continue year after
year. Table 3 depicts that data.

In addition to the fact ship-based assets may be subject to less mission
creep, other advantages for this mode of storage include a captive crew
to maintain the bare-base assets while underway and a centralized,
dedicated robust crew to perform heavier maintenance on the bare-base
items while the ship undergoes hull certifications (normally every 30
months). The Air Staff uses the term inviolate set to fence off bare-base
assets from the steady stream of use.35 It may be that these sets would be
most inviolate aboard a ship.

Using the forward support locations does have advantages in
supporting readiness. First, FSL maintenance areas will not be space
constrained the way a ship-based maintenance area would be. Second,
getting spare parts to a land-based site should be easier compared to getting
parts to a ship at sea. Additionally, forward support locations provide a

Table 3. ACC WRM Requests16

The Air Staff uses the term
inviolate set to fence off bare-
base assets from the steady
stream of use.

 1997 1998 1999 2000 
Number of WRM Requests 110 177 115 114 
Number Approved 105 167 106 102 
Percentage Approved 95% 94% 92% 89% 
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maintenance capability (mainly space and infrastructure) that could be
converted to centralized repair facilities (or even temporary billeting36)
once the bare-base assets are deployed.

Supportability
As previously discussed, supportability measures the ability to sustain an
option over time. The first area for discussion is congressional funding.
While the FSL option does have three US locations (Alaska, Guam, and
Puerto Rico), the other two forward support locations (Diego Garcia and
Great Britain) are located in foreign territories. Comparatively, the afloat
option would use US-flagged ships, and the maintenance (following
AFLMA’s recommendation) would most likely be performed at BIC in
Jacksonville. Congressional support for the afloat option is likely to be
stronger because of the predominance of US assets.

The next area for consideration is service and DoD support. The forward
support locations most likely would be aligned with specific combatant
commanders. This alignment with AOR-specific OPLANs would provide
solid support during the budget process and allow both combatant
commanders and the Air Force to weigh in on funding issues. The afloat
option would be multi-AOR committed, which could either strengthen
support from multiple combatant commanders or put the program in a seam
with a support void. The best chance for success for an afloat option would
be to designate an afloat asset as AOR specific, similar to the current
concept used for Air Force munitions prepositioned on ships.

Force protection is also a consideration for supportability. No military
mission can exist in the present environment without considerations for
force protection. Many of our expeditionary sites have local hotels or
facilities that could be used, but current planners will not even consider
those assets because of force protection concerns.37 Land-based locations
can be protected but offer a static target for adversaries to plan against.
Ship-based assets are much harder to interdict while underway and, like
forward support locations, offer the flexibility of choosing from multiple
ports for entry into the AOR. Port operations do present a force protection
challenge, but their requirements are temporary in nature (unlike the
constant protection needed for a land-based location).

Cost
Costs involved in each option will be assessed for both peacetime and
wartime. Fixed and variable cost components will be identified for each
option. AFLMA has done an excellent job in providing a cost analysis of
afloat versus land-based storage. For peacetime, it found that the afloat
option would be more expensive than adding two additional warehouses
to the land-based WRM structure (Table 4).

Several caveats need to be made to the results from the October 2001
study. One, the first and third year costs for both programs included $70M
in fixed costs to fund the shortages in the bare-base program. Two,
AFLMA’s land-based model only included two warehouses added to a

Alignment with AOR-specific
OPLANs would provide
solid support during the
budget process and allow
both combatant commanders
and the Air Force to weigh
in on funding issues.
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CONUS-based site. Therefore, estimating the costs for outfitting five
forward support locations requires some extrapolation. Not every forward
support location would need additional warehouses since some WRM
storage already occurs at each of the sites.39 But the costs for additional
warehouses would probably be equal to, if not more than, the land-based
model used by AFLMA. Finally, the afloat costs were reworked in a
subsequent AFLMA study (released in 2003), which was developed much
more and resulted in increased costs to the afloat option. The summary
based on the new costs is shown in Table 5 and still includes the fixed
cost of $70M in the first and third year to fund shortages in the bare-base
program.

In looking at the wartime costs of land versus afloat, AFLMA conducted
extensive analysis. Its finding was:

…during wartime, the ship quickly paid for itself. Three hypothetical
excursions were run involving conflicts in Southwest Asia, the Pacific Air
Forces, and Air ForceE with afloat prepositioning resulting in savings of
$7.3M, $12.1M, and $6.7M, respectively, over land-based prepositioning.40

Once again, these numbers are not specifically conclusive to the
emphasis of this article because of  some limitations. One, AFLMA based
the land-based costs on airlifting all assets from Holloman AFB, New
Mexico. Two, only a single ship was used in the cost analysis. Based on
the force closure estimates used in the April 2003 AFLMA study, it would
seem that the cost of transporting land-based assets would be less because
of the probable use of intratheater sealift versus airlift.

The research done by AFLMA is thorough enough to offer two
conclusions concerning costs. One, the peacetime cost of using a ship
will be more than storing the same assets in a land-based warehouse. Two,

Table 4. Cost Comparison for Two-Ship
Program Versus Two Warehouses20

Table 5. Updated Cost Comparison Using
Summary Data from April 2003 Report

Estimating the costs for
outfitting five forward
support locations requires
some extrapolation. Not
every forward support
location would need
additional warehouses since
some WRM storage already
occurs at each of the sites.

Year of 
Cycle Afloat Costs Land-Based 

Costs Cost/Savings 

1 $83,006,696 $89,617,435  -$6,610,740 
2 $8,971,193      $796,044   $8,175,149 
3 $96,917,316   $90,449,379   $6,467,936 
4 $21,844,979    $1,592,089 $20,252,890 
5 $26,441,050    $1,592,089 $24,852,961 

Year of 
Cycle Afloat Costs Land-Based 

Costs Cost/Savings 

1 $85,698,890 $89,617,435  -$3,918,545 
2 $28,673,890      $796,044   $27,877,846 
3 $97,804,578 $90,449,379   $7,355,199 
4 $27,804,578    $1,592,089 $26,212,489 
5 $25,950,000    $1,592,089 $24,357,911 
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having the assets on a ship when an execution order comes reduces the
transportation cost of moving the same assets from a land-based warehouse.
The one caveat to that would be if the assets were collocated at the actual
fighting location. However, the five forward support locations
recommended by RAND are not bare-base locations that would require
these assets.

The previous discussion of each criteria and the relative strengths and
weaknesses of each option are summarized in Table 6.

Conclusions
Teamwork allows us to be an effective fighting force—a rapid
expeditionary force capable of deploying anywhere in the world in
a minimum of time and in austere conditions—not operating from
where we are stationed, but from where we are needed, not when we
can, but when we must.

—General Michael Ryan, USAF

Successful expeditionary operations require a bare-base capability with
an ACS system that can get them to a contingency location rapidly. A
successful bare-base strategy must be responsive, ready, supportable, and
achievable with respect to cost. The Air Force has struggled with meeting
the vision of its Chief of Staff in terms of establishing and sustaining rapid
bare-base operations. The two study agencies have attempted to provide
solutions to this problem. AFLMA looked at the cost and risks to OPLAN
execution of adding an afloat prepositioned capability, and RAND looked
at basing strategies. While the RAND study was not specifically developed
to look at the storage and maintenance of bare-base assets, its proposal to
incorporate five forward support locations as part of a global Air Force
basing infrastructure provided a potential for using these locations as a
substitute for an afloat option. AFLMA conducted extensive cost and risk
analysis comparing a ship-based concept to a land-based storage location.
In the AFLMA study, the storage location used for analysis was not one of
RAND’s proposed forward support locations. However, the costs and risks
measured in the study should have been more favorable toward an FSL
concept since the land-based location used by AFLMA was closer to the
conflict location than any of the five forward support locations. Yet, in
measures of cost and risk, the afloat option proved to be competitive with
the land-based option. In addition to the cost and risk measures evaluated
by AFLMA, this article also tried to quantify a number of additional issues
related to responsiveness, readiness, and supportability.

In the end, neither option stands out as the unequivocal choice for the
Air Force to store and maintain bare-base assets. Senior leaders to whom
cost is a primary issue, most likely, would choose the land-basing strategy.
Senior leaders concerned with readiness, most likely, would see the afloat
option as the answer. This article advocates that an afloat option has
sufficient merit across the spectrum of readiness, responsiveness,
supportability, and cost to make it the better choice over the land-basing

A successful bare-base
strategy must be responsive,
ready, supportable, and
achievable with respect to
cost.
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strategy. However, to strengthen the afloat option’s ability to enable the
Air Force to project expeditionary forces in a global environment, several
recommendations can be made.

Recommendations
First, it is important to lease two readily available ships rather than wait
for the construction of a specialized ship. It may mean temporarily leasing
a less-than-optimum vessel while waiting for a better match to become
available on the market. It is also important to stagger the leasing (as
recommended by AFLMA). This avoids the proverbial eggs in one basket
and allows a single port to be used for maintenance (because of the
staggered nature of the hull certifications).

Second, it is important to blend into the existing operations of the
Marines at Blount Island Command. The Marines have been evaluated
most favorably by the DoD and GAO and, obviously, know how to
maintain the ships and assets on the ships. One of the key strengths of the
afloat option was the speed with which it could be implemented. That
evaluation was based on the use of Blount Island facilities.

Third, even though Blount Island should be the primary maintenance
location, it would be beneficial to set up overseas maintenance locations.
Recommendations include Diego Garcia, Singapore, and Qatar. Those
locations offer opportunities for coalition building and practice with port
operations for key regional access.

Fourth, the ships should be stocked first with the inviolable sets deemed
critical by the Air Force. The constant use of bare-base assets for
everything from humanitarian operations to small-scale contingencies has
decimated the program. The Air Force is smart to recognize that a certain
capability has to be deemed inviolable, because the current system has
shown a reluctance to deny requests for non-MTW use of bare-base assets.
The Marines and the Army have proven that ship-based WRM assets
maintain a higher degree of readiness than land-based storage.

Fifth, the ships should be MTW dedicated. Combatant commander
sponsorship can add issues with coordination during steaming and port
operations, but it also provides a valuable ally in the fight for resources.
Additionally, it allows for the assets to be evaluated in readiness metrics
(that is, SORTS) to keep senior leaders focused on the program.
Realistically, the strength of the afloat option is that it provides a global
response, but the threats that drive the need for a bare-base capability are
primarily regional, and the ships can be very tied to an MTW scenario
very easily.

Sixth, AFLMA’s April 2003 study proposed sourcing WRM assets for
the preposition ships from currently assigned CENTCOM assets. That
initiative should go beyond CENTCOM and include worldwide WRM
assets. This recommendation stems from two facts. One, the afloat option
makes the most sense with two ships, and it may not be possible to find
enough CENTCOM assets to fill two ships. Two, since the ships should

One of the key strengths of
the afloat option was the
speed with which it could be
implemented.
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Table 6. Criteria and Relative Strengths and Weaknesses

be aligned with a combatant command, it would make more sense to have
one dedicated to Pacific Command and the other to CENTCOM.

Finally, the afloat option is not a panacea. Some land-based storage is
prudent and necessary. Land basing with long-time coalition partners has
advantages that go beyond the efficiencies of good logistics. As the Air
Force begins to develop its lily pad strategy for Eastern Europe and other

Criteria AFLMA Proposal 
Two Preposition Afloat Ships 

RAND Proposal 
Five FSLs 

Responsiveness   

Implementation timing 
Immediate for first ship. 
Second ship staggered for logistics reasons to 
allow use of a central repair facility. 

Immediate to 5 years.  All but one of the 
proposed FSLs already has Air Force 
operations.  However, additional infrastructure 
would be required to make all five locations fully 
mission capable. 

Force closure capability 

Equals FSL option with 7 days of strategic 
warning. 
 
Slower than FSL option when inland 
transportation is limited. 

Faster if airlift is primary mode.  Yet, Iraqi 
Freedom highlighted that, during MTW, airlift 
would most likely not be available. 
 
Slower when intratheater sealift is used or when 
afloat option has access to inland rail 
transportation. 

Ability to counter 
antiaccess issues 

Successful because of flexibility of ship 
positioning. 

Successful because of redundancy of locations 
and collocation with coalition partners. 

Global responsiveness Yes (majority of the world’s population lives 
within 650 nautical miles of a coastline).* 

Yes (FSLs put most of world within 3,000 
nautical miles of an FSL). 

Secondary 
transportation 
requirements 

Best case: three legs.  
Worst case: five legs. 

Best case: four legs. 
Worst case: six legs. 

Readiness   

Visibility and access Static in nature.  Lends to less use for other 
missions and more accurate visibility. 

Dynamic in nature.  Historically has resulted in 
the release of assets for other uses. 

Maintenance support Centralized on board ship and at port 
maintenance facility during hull recertification. 

Decentralized at each FSL. 

Supportability   

Congressional support  
More apt than FSLs to be congressionally 
supported because all components of program 
are US assets. 

Three of five FSLs identified are US territories.  
The other two are British.  Would probably 
receive strong support. 

Combatant commander 
Possibly less support from combatant 
commanders if assets are not MTW dedicated.   

Stronger since assets are MTW dedicated and in 
the AOR.  
 
Also, FSLs double as centralized repair facilities 
for the combatant commander. 

Force protection 
Easier because of maneuverability at sea.  
Requires temporary force protection measures 
for port operations. 

Harder because of the static nature of locations.  
Requires constant force protection measures. 

Coalition Not coalition engaging. Coalition engaging but may lead to perception of 
host-country ownership. 

Cost   
Peacetime costs More expensive. Less expensive. 
Wartime costs Less expensive. More expensive. 
*Dr Scott Bowden, Forward Presence, Power Projection, and the Navy’s Littoral Strategy: Foundations, Problems, Prospects, IRIS independent 
research, 1997 [Online] Available: http://www.irisresearch.com/littorals.htm. 
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regions of instability, it may make sense to have limited bare-base storage
in those areas.
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Based on lessons learned from military operations since
Desert Storm and the asymmetric nature of future
battlefields, DoD leaders have determined that a joint,
network-centric warfare focus will guide the military’s
efforts to transform its forces.

Introduction
Providing the very best supply support to the joint warfighting commander requires that
logisticians get the right supplies and equipment, in the right quantities, in the right
condition, at the right place, at the right time.1 Throughout the history of warfare,
management systems that logisticians have used to provide the best supply support have
changed and will continue to change. As a result of lessons learned from previous conflicts
and continuous technological advances to improve warfighting capabilities in future wars,
logisticians have been required to find new logistics management systems to keep pace
with the evolving nature of war. Using logistics lessons learned from Operations Iraqi
Freedom and the Department of Defense’s (DoD) specific guidance for departments and
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Network-centric warfare
effectively links or networks
geographically dispersed,
semidependent joint forces
operating in an unpredictable
environment against a
sophisticated adversary who
uses asymmetric strategies.

agencies to develop network-centric systems for use on tomorrow’s
information age battlefield, logisticians can develop a reasonable list of
required capabilities for the new supply management system that will be
used to support the joint warfighting commander in the future. However,
the current dilemma within the DoD logistics community is not identifying
requirements for this future system but selecting a supply management
system that best meets the requirements.

The Network-Centric Warfare
Concept Applied to Logistics

Based on lessons learned from military operations since Desert Storm and
the asymmetric nature of future battlefields, DoD leaders have determined
that a joint, network-centric warfare focus will guide the military’s efforts
to transform its forces.2

What is this network-centric warfare concept, and what does it look
like when applied to logistics? Network-centric warfare effectively links
or networks geographically dispersed semidependent joint forces
operating in an unpredictable environment against a sophisticated
adversary who uses asymmetric strategies. This network provides each
joint force with real-time, common, actionable, battlespace information.
The real-time actionable information enables each force to reorient based
on shared information, make decisions based on common goals, and then
act at rates previously unattainable. Unlike raw information that must be
analyzed before a commander can use it, this actionable information is
analyzed already and tells commanders actions to take to best support
the warfighter. Ultimately, network-centric warfare greatly reduces
decisionmaking and execution time lines, resulting in increased
flexibility, lethality, and speed for the warfighter.3

Given DoD’s emphasis on transforming the US military into a network-
centric warfare fighting force, the Office of the Secretary of Defense (OSD)
has chartered the Office of Force Transformation (OFT) to take the lead
with the transformation of the military. OFT has emphasized that network-
centric operations incrementally integrated into the military will be
coevolutionary. In other words, there must be a continuous development
of mutually supporting strategies, concepts, processes, organizations, and
technologies as the system is being fielded in DoD. Development will be
based on feedback from the field and testing at designated experimentation
sites.4

 When applied to logistics, the network-centric concept produces a
logistics concept that the OFT calls sense and respond logistics (S&RL).5

This is a logistics concept in which current service, unit, and DoD agency
materiel stovepipes are crossed, allowing the free flow of supplies between
units, services, and supply depots. The S&RL or network-centric logistics
concept provides a common global asset visibility picture to all users and
commanders and automatically directs the most effective and efficient
movement of supplies from anywhere within the global network to satisfy
real-time demands. All units in the network are potential sources of supply
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to all other units. Additionally, the DoD’s joint concepts document has
mandated that the network-centric logistics concept be a joint endeavor
that gives US forces the ability to fight, not as independent services relying
on supplies within their stovepipes but as truly joint and interdependent
forces that rely on and have access to supplies anywhere in the DoD
enterprise.6 Supplies are triggered for movement within the enterprise
based on real-time demands, the operational scheme of maneuver, supply
priorities, and parameters established by authorized commanders. The
system is highly adaptive to support frequent changes in supply
requirements.7 It focuses on continually enhancing warfighting unit
readiness, which requires that the logistics network-centric system have
seamless and continuous interaction with the joint warfighter’s
operational and intelligence networks.8 Interaction with these networks
will have a direct effect on warfighting unit readiness and supply
requirements information in the logistics domain. The OFT also has
directed that network logistics systems be coevolutionary. This means
that network-centric logistics component systems must be fielded
incrementally in DoD and then immediately modified based on feedback
from the field and designated experimentation sites. Additionally, the
new logistics system must have all the following attributes:

• Take advantage of the best models by continually leveraging the
capabilities of commercial and government technology.

• Be readily modified so that it always takes advantage of the latest
technological developments and is interoperable with emerging DoD
information network architecture.

• Be ready for immediate use in the DoD enterprise.9

In summary, the OFT has determined that the network-centric logistics
or S&RL system must meet these four critical requirements:

• Provide a common global asset visibility picture of all materiel in the
DoD network.

• Continuously recommend the most effective and efficient move of
supplies from anywhere in the network to satisfy real-time demands.

• Establish common logistics objectives and direct supply and
transportation units to release and move supplies based on those
common objectives and recommendations in capability number two
above.

• Be ready for immediate use and be easily modified so that it always
leverages the best government and commercial technology.

The emerging DoD system that has potential to evolve and become
the very best network-centric logistics enterprise for the Armed Forces is
the Global Combat Support System (GCSS).

The Global Combat Support System
 To develop one logistics asset visibility system that would meet user
requirements across the DoD enterprise, OSD initiated the GCSS project
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in 1996. The GCSS operational concept that identified system capabilities,
organizational support requirements, and the flow of information within
the system was completed in 1997 and has been updated frequently since
then. The Logistics Directorate of the Joint Staff (JSJ4) is responsible for
GCSS architecture development. Various offices support the JSJ4 in its
efforts to provide direction, priorities, contractor support, and oversight.10

Today, the Defense Information Support Agency (DISA) has fielded
base models of GCSS in each of the geographic combatant commander’s
theaters. DISA’s incremental fielding of modules with new capabilities
gradually will enable GCSS to meet most of OFT’s network-centric
logistics requirements by 2006.11 The current version of GCSS in the
Central Command’s (CENTCOM) theater during Iraqi Freedom allowed
the CENTCOM Logistics Director (J4) to make prudent supply
management decisions that joint staffs could not make because of the
lack of asset visibility information. The CENTCOM J4 used the fielded
capabilities of GCSS to get real-time location information on critical
theater supplies that many assumed to be with the backlog of thousands
of other items at Dover AFB, Delaware. He was not overly concerned with
having the essential items in the theater because of the Total Asset
Visibility and actionable decision information GCSS provided. GCSS
ultimately enabled him to reduce the logistics footprint in the area of
responsibility and avoid reordering critical items, which would have
added to the congestion already in the logistics pipeline.12 The asset
visibility capability that GCSS gave the CENTCOM J4 is an integral part
of the GCSS core capability, the ability to capture essential Total Asset
Visibility logistics data and transform that data into usable information
so DoD policy makers can make decisions that maximize the warfighter’s
readiness.13

The GCSS Concept
How, specifically, could GCSS build on the core capability described
above to meet the OFT’s requirements for network-centric logistics in
the future? GCSS provides a centrally managed, open, Web-based
information system in which the Services and DoD agencies operate and
input logistics information into a GCSS family of systems (Figure 1, layer
3). The GCSS family of systems translates all raw data put in the network
into usable GCSS information. The raw data from the Services and
agencies include information from the transportation, supply,
maintenance, personnel, acquisition, medical, finance, and engineering
support domains (Figure 1, layer 4).

 A Joint Asset Visibility and Joint Decision Support Tools server
(Figure 1, layer 2) within the GCSS network then fuses and converts the
information from the family of systems into real time, seamless, accurate,
actionable, and common global asset visibility information for the user
at the GCSS-combatant commander terminal (Figure 1, layer 1). With this
construct, the GCSS-combatant commander or user at layer 1 has global

The asset visibility capability
that GCSS gave the
CENTCOM J4 is an integral
part of GCSS’ core
capability.
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Figure 1. GCSS Concept15

access to logistics information—from each service component, defense
agency, and the commercial sector—that spans across the strategic,
operational, and tactical levels. Additionally, a classified suite of GCSS
applications on the Secure Internet Protocol Network within layer 2
facilitates the fusion of logistics information with operational and
intelligence information. The Joint Decision Support Tool (layer 2)
translates this fused logistics, operational, and intelligence data into
actionable information that enables joint decisionmakers to make timely
and informed decisions to improve the readiness of the warfighter.
Ultimately, authorized GCSS combatant commanders can access this shared
data and its associated decisionmaking applications anywhere in the
world.14

How GCSS Meets DoD’s Network-Centric Logistics
Requirement
With this basic understanding of the GCSS concept, one can now determine
if GCSS capabilities meet the OFT’s four critical requirements for the
network-centric logistics system. The first critical OFT requirement for
network-centric logistics is the provision of a common global asset
visibility picture of all materiel within the DoD enterprise for authorized
system users. GCSS meets this requirement by cutting across service
component, unit, and DoD agency information stovepipes and reducing
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the overwhelming number of point-to-point connections that overload
information flow to give authorized commanders and users real-time Total
Asset Visibility. GCSS uses a single portal or server to serve as the second
layer of the logistics management enterprise and integrate data from
numerous family-of-systems logistics databases (Figure 1, layer 3) across
DoD in a Web-based environment. Numerous legacy and disparate
databases support and feed information into each of the individual family-
of-systems databases.

For example, Air Force logistics databases, like the Information and
Resources Support System, feed information into GCSS-Air Force (Figure
1, layer 3), and Army logistics databases, like the Standard Army Retail
Supply System, feed information into GCSS-Army (Figure 1, layer 3). The
majority of these support databases are controlled decentrally and
managed by individual service components and department agencies,
making it critical that all application developers ensure their systems
comply with Defense Information Infrastructure and Common Operating
Environment standards.

 To ensure that the Services and agencies are developing a GCSS family
of systems that are interoperable and support the overall GCSS
architecture, the JSJ4 has mandated that the Services and agencies use
Defense Information Infrastructure and other baseline DoD “products,
services, standards, and guidelines when migrating or developing software
applications, or when upgrading or enhancing existing systems to plug
and play into GCSS.”16 Additionally, each service or defense agency is
responsible for ensuring that data within its family of systems is real-time
and accurate. After all family-of-systems information is integrated and
converted into common global asset visibility information in the GCSS
server or portal (layer 2), it is sent to worldwide users with GCSS combatant
commander terminals (layer 1). This GCSS construct fully meets the OFT
asset visibility requirement by allowing any authorized user to access
common asset visibility information anytime from any GCSS-combatant
commander terminal.

The GCSS meets the second OFT requirement, recommending the most
efficient and effective movement of supplies, with Joint Decision Support
Tools (JDST). These tools form the cornerstone of the logistics
management enterprise and rely on current and emerging systems like
Agile Transportation for the 21st Century, Enhanced Logistics Intratheater
Support Tool, and Joint Flow and Analysis System for Transportation.17

They translate the raw data from numerous family-of-system databases
into actionable information for battlefield commanders. The JDST projects
equipment and unit readiness trends; identifies transportation, supply,
and maintenance personnel shortfalls; and recommends how to alleviate
those shortfalls.

Logistics data from JDST must be integrated continuously with
warfighting operational and intelligence information for the joint
commander to make informed supply management decisions. To facilitate
this integration, JDST will tie into DoD’s emerging global network-centric
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information infrastructure, the Global Information Grid (GIG). GIG
ultimately will serve as the GCSS communications management backbone
and act as a key enabler for the increased interoperability of GCSS with
other DoD, government, and business entities.18 Ultimately, JDST will give
joint commanders the capability to make timely and informed decisions
aimed at improving the readiness of warfighters whether they are in the
foxhole, cockpit, ship, or base. With this capability, the JDST component
of GCSS meets the OFT requirement to recommend the most effective and
efficient move of materials to improve warfighting readiness.

The fourth OFT requirement, ready for immediate use and capable of
quick modification, is exceeded easily by GCSS. GCSS JDST and almost
all its family of systems are under initial development or undergoing their
second and third iteration of modification. This evolutionary state of GCSS
is not coincidental as the June 2000 Capstone Requirements Document
for GCSS mandated the following developmental criteria.

• GCSS development must be versatile and evolutionary.

• It will follow evolutionary development and acquisition paths.

• The versatile and evolutionary development must be ensured through
a modular software design that facilitates modification of the entire
GCSS to include its family of systems.

• GCSS modules will be tailored without impacting other modules and
the entire system.

• The flexibility of modular software and capabilities of GCSS will be
adjusted readily to meet the needs of the warfighter.19

• GCSS will leverage commercial technology to optimize logistics
processes in DoD while minimizing disruptions.20

Finally, the July 2003 GCSS Enterprise Architecture Overview and
Summary emphasizes that GCSS, in spite of its name, is not a single system
but a DoD logistics strategy that will continually build on existing
technology, products, procedures, and integration processes in support of
the warfighter. Each of the GCSS development standards aligns GCSS so
that it meets OFT’s requirements for a logistics system that is ready for use
now and can be modified to leverage the capabilities of commercial and
government technology.

Required GCSS Modifications
The third critical OFT requirement is establishing common logistics
objectives and priorities that direct the movement of supplies within the
DoD enterprise to meet warfighter requirements. The current GCSS
architecture does not meet this requirement. However, three different
system modifications would enable GCSS to meet OFT’s logistics goals
in this area, resulting in a GCSS-modified network.

The first part of the requirement is establishing common logistics
objectives and priorities. Because the current GCSS architecture does not
accommodate this critical function, GCSS developers must modify GCSS
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by incorporating a function that allows authorized commanders to
integrate common supply priorities and objectives into the GCSS Joint
Decision Support Tools. By allowing specified commanders in the GCSS
network to enter supply objectives and priorities into the JDST, actionable
information from GCSS not only is synchronized with battlefield
operations but also is aligned with logistics parameters established by
authorized commanders.

The second part of this OFT requirement, a system that triggers the
immediate movement of supplies within the network, based on common
objectives, requires the second modification to enable commanders to
convert actionable JDST information into a GCSS tasking that directs
supply and transportation owners to release and move needed supplies
immediately after receiving a JDST recommendation. This tasking tool
modification, combined with the commander supply objective input
modification, would allow GCSS to meet the OFT system requirement
partially that calls for the triggered movement of supplies and
transportation assets in accordance with common or shared goals. However,
to meet this OFT requirement necessitates a third GCSS modification.

With multiple commanders, from the strategic to the tactical level, using
the joint tasking tool and establishing enterprise supply and
transportation priorities within the DoD enterprise in an uncoordinated
manner, network chaos and conflict are inevitable. For instance, when
all four combatant commanders consider their theater a number one
priority for the receipt of a scarce high-demand part or equipment item,
decisionmakers above the theater level would need to serve as supply
management arbitrators to allocate limited strategic transportation and
supply resources to a combatant commander’s theater based on national
priorities. Permanent logistics command and control (C2) nodes would
have to be established within the GCSS network from the strategic to the
tactical level to deconflict and modify supply and transportation priorities
and then adjust unit force activity designators as required.21 So where
should these C2 nodes be located in the GCSS enterprise?

The current GCSS architecture was designed so that almost all
actionable information within GCSS is provided to combatant
commanders and their staffs on the GCSS-combatant commander terminal
(Figure 1, layer). The combatant commanders need much of this
actionable information to make many theater-wide operational material
distribution management decisions. Although combatant commanders
have access to strategic-level logistics information using GCSS, they do
not have the time or resources to manage strategic assets outside their
theaters. Lieutenant General Zettler, former Air Force Deputy Chief of
Staff for Installations and Logistics, confirmed the challenges associated
with supporting combatant commanders when there is not a dedicated
single entity in the DoD that focuses on managing and prioritizing
strategic-level logistics.

We had combat forces deployed in support of Operations Northern and
Southern Watch…we were building up forces in support of Operation
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Enduring Freedom. At the same time, many continental US-based forces
were flying in support of Operation Noble Eagle. Concurrently, we continue
our day-to-day vigilance over the skies of South Korea. Arguably, any of
these missions could be seen as top priority. However, when everything is
priority one, nothing is priority one. Compounding the problem of the
number of missions was the fact they crossed all major commands.22

To alleviate these logistics prioritization and management challenges,
the Secretary of Defense designated the US Transportation Command
(TRANSCOM) as the DoD distribution process owner in September 2003.
TRANSCOM realizes that the current DoD supply distribution system is
a complex conglomerate of optimized stovepipes and bottlenecks, with
no one accountable, and understands that its ownership of the distribution
process gives it the ability to manage and control supplies and
transportation assets across all the Services and agencies in DoD from the
factory to the foxhole. Its ultimate goal is to make the current supply
distribution process more effective and efficient to optimize support to
theater commanders, in accordance with national objectives.23 Given
TRANSCOM’s new logistics responsibility within DoD, it makes perfect
sense for TRANSCOM to serve as a major logistics C2 node in the GCSS
network.

As a major C2 node, all global and strategic supply and transportation
management issues would become the TRANSCOM Commander’s
responsibility. The TRANSCOM Commander would use strategic asset
visibility information in GCSS-modified to establish worldwide supply
priorities and then direct DoD agencies, using the GCSS tasking tool, to
redistribute those supplies. As the owner of the strategic-level C2 node,
TRANSCOM could designate other GCSS C2 nodes at the strategic level.
These designated strategic-level C2 nodes would establish supply
priorities that align with TRANSCOM’s overarching supply objectives.
Additionally, GCSS C2 nodes designated by TRANSCOM would use the
tasking tools on their GCSS-modified strategic terminal to task DoD
agencies to reallocate supply and transportation assets within the network.
The other major logistics C2 node within the GCSS network should be at
the combatant commander’s level. Combatant commanders should
establish their own supply priorities, but their priorities should align with
TRANSCOM’s priorities. Similar to TRANSCOM, combatant commanders
could allow designated C2 nodes within their theater to establish more
specific supply objectives and use tasking tools on their GCSS-modified-
combatant commander terminal to reallocate logistics resources within
the theater.

Establishment of strategic- and theater-level C2 nodes is an absolutely
critical modification to the GCSS architecture because it ensures the
thousands of DoD materiel management transactions within the GCSS
logistics network are fully integrated and synchronized. This final
modification, combined with the two mentioned earlier, enable GCSS to
meet the third critical OFT network-centric logistics requirement that calls
for establishment of mechanisms that direct the movement of materiel
within the network based on common network objectives. Ultimately, these
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GCSS modifications enable GCSS to meet all four of OFT’s critical
network-centric logistics requirements. Additionally, this modified
version of GCSS would have solved many of the Iraqi Freedom supply
management challenges.

Use of GCSS-Modified to Solve Iraqi
Freedom Supply Challenges

With the extensive use of systems that relied on information technology
during the war in Iraq, many historians may portray Iraqi Freedom as the
first information age war.24 During Iraqi Freedom, joint staffs, using early
baseline models of GCSS, had unprecedented asset visibility of critical
equipment and supplies in the distribution pipeline between the
continental United States and the Iraqi area of operations.25 In spite of
this excellent asset visibility of material flowing into the area of
operations, a lack of asset visibility in the theater, intratheater
transportation shortfalls, and a consistent inability to predict the daily
requirements of the warfighter resulted in widespread shortages of certain
supplies and large surpluses of other items in forward units. Additionally,
because there was no single system that provided strategic leaders in DoD
with asset visibility of common service items, joint staffs took days and
sometimes weeks determining how best to redistribute critically short
items between the Services and theaters.26

 What were the supply management and distribution problems during
Iraqi Freedom that could have been corrected with GCSS-modified? First,
there was no joint supply database that had global asset visibility of all
warfighting supplies and equipment in supply depots above the combatant
commander level. Additionally, after taking several days to determine
the worldwide status of selected supplies, strategic-level logistics
commands took a few more days to coordinate the release and movement
of the supplies needed to support the combatant commander in the Iraqi
area of operations.27 The TRANSCOM Commander’s observations
regarding supply distribution at the strategic level during Iraqi Freedom
confirm these shortfalls.

There are too many seams in the supply chain today. If you try to do a chart
of all the things that happen, you find a cobweb of networks, each with different
technology and cultures. Ultimately, not only TRANSCOM and DLA, but
also the military services’ logistics organizations should be brought under a
single command to ensure that warfighters get the same level of service.28

Similar supply management challenges occurred during the
deployment phase of Iraqi Freedom when the Army had problems ensuring
its soldiers deployed with the prescribed number of desert camouflage
battle dress uniforms (DCU) and joint service lightweight integrated suit
technology (JSLIST). Because of the lack of asset visibility of these
common service items, not only within the Army but also across the DoD
enterprise, it took weeks for the Army and joint boards on the Joint Chiefs
of Staff to make redistribution decisions that would ensure soldiers
deployed with the proper number of desert camouflage uniforms.29

GCSS-modified would have
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GCSS-modified would have fixed these Iraqi Freedom logistics
problems by giving the TRANSCOM Commander, as the designated GCSS
strategic C2 node owner, worldwide visibility of DCUs and JSLIST within
the DoD enterprise. The GCSS-modified JDST then would have allowed
the TRANSCOM Commander to task units instantaneously to release and
transport DCUs and JSLIST to the deployable units that were short these
items. This redistribution process, which took weeks during Iraqi Freedom,
would have taken hours using GCSS-modified.

 The next Iraqi Freedom challenge that could have been corrected with
GCSS-modified was the lack of asset visibility of supplies within the
theater and recurring shortages and surpluses of supplies within tactical
units. OFT and other military officials identified a consistent lack of asset
visibility knowledge once supplies and equipment were removed from
containers at the ports of debarkation and pushed into distribution
pipelines within the theater. Adding to this problem was the lack of reliable
communications within combat service support units, which prevented
tactical units from transmitting their current and future supply requirements
to theater-level supply bases.30 Because of the theater staff’s lack of
information regarding daily supply requirements and on-hand quantities
in tactical units, theater-level logisticians pushed supplies forward based
on their best guess of warfighting unit needs. This best guess technique
for distributing supplies in the theater resulted in supply shortages for
some items and unnecessary supply stockpiles of other items at the tactical
level.31

Additionally, during the Iraqi Freedom ground war, BA-5590 batteries,
high-demand batteries used in numerous Marine and Army electronic
devices, were projected to become critically short within the Iraqi theater.
Tactical Marine and Army units were required to negotiate the local
redistribution of these batteries to meet current and short-term
requirements. The joint force logistics staff was required to establish a joint
common use distribution center to determine authorized stock levels for
batteries and direct additional redistribution among service components
to meet projected supply demands based on future operational
requirements.32 GCSS-modified would have met these shortfalls by giving
the theater J4 asset visibility of all supplies in the theater distribution
pipeline and providing redistribution recommendations to task-specific
units to release batteries to meet warfighting unit requirements. Ultimately,
GCSS-modified would have been far more effective than the best guess
technique used for distributing supplies during Iraqi Freedom. Moreover,
the need for units, Services, and the joint staff to spend hours coordinating
to determine BA-5590 battery and other common item distribution and
stock-level requirements would have been eliminated with GCSS JDST.

Finally, the lack of robust communications assets to facilitate passing
logistics information greatly hindered logistics distribution and
management during Iraqi Freedom. The current GCSS architecture fixes
this problem by tying into and taking advantage of services in the emerging
GIG enterprise. A fully operational GIG would have provided the needed
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communication management infrastructure that GCSS requires for
continuous collaboration among network units. Given GCSS-modified
logistics capabilities, one must ask, is GCSS-modified the system that
the OFT should adopt to meet DoD’s network-centric logistics
requirements, or is there another logistics system in the commercial sector
that would do a better job of meeting the requirements?

GCSS-Modified Versus S&RL
Commercial Logistics System

To find a baseline logistics management system that best meets DoD’s
network-centric logistics requirements, the OFT is looking aggressively
at the best commercial logistics management systems. It has discovered
that numerous large commercial entities are using an S&RL management
concept to meet supply management requirements in the network-centric
domain. Major commercial entities in the United States, such as the
automobile and electronics industries, are using the S&RL concept that
originated with IBM.33 S&RL developers in the OFT are striving to ensure
that the S&RL material solution meets all network-centric logistics
requirements addressed earlier.

The projected S&RL meets all OFT requirements except one of the
developmental requirements (Table 1). Unfortunately, the projected
S&RL’s inability to meet the requirements of this one criterion causes
the current S&RL to not meet any of OFT’s network-centric logistics
criteria. Because of the significant impact this one criterion has on the
overall differences between the GCSS and S&RL options, this section
focuses on GCSS’ and S&RL’s ability to meet OFT’s fundamental
developmental requirements. Using these fundamental developmental
requirements as the criteria for comparing GCSS and S&RL, one is able
to determine the superiority of one system over the other.

S&RL’s Capability
In its efforts to find a system that meets these foundational developmental
requirements, the S&RL team assumes that the best information age
logistics management models are in the commercial arena; however, it
acknowledges that a single company or technology will not be able to
provide the end-to-end solution that DoD needs to meet its network-
centric requirements in the logistics domain. Therefore, the S&RL team
is adopting a best of the breed approach that integrates the best current
or future products of a company into the DoD logistics system. By keeping
everything modular, components can be added, deleted, or swapped for
better or different ones as requirements and technology evolve. To
influence current logistics operations, the S&RL team within the OFT is
investigating commercial logistics system prototypes. The Marine Corps
is scheduled to test the S&RL concept in Sea Viking 04. Additionally,
S&RL concepts tests are conducted in Unified Course 04 and Global
Engagement VI. As S&RL concept tests conducted during these exercises,
Synergy Corporation will continue to engage in its 24-month effort to
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develop a prototype system.34 Once this prototype is found, it will be
developed with emerging and leading technologies derived from the
commercial organizations that produce and use information technology
to gain a competitive advantage. The S&RL development team is looking
for a logistics system that is flexible enough to be tailored quickly and
linked easily to emerging DoD network-centric architectures.35 The
ongoing efforts demonstrate that the projected S&RL meets fundamental
network-centric logistics developmental requirements one and two;
however, these efforts do not come close to meeting the third requirement
to be available for immediate use in the DoD.

GCSS Capability
An examination of GCSS developmental efforts leads one to discover that
in 1996 GCSS developers also assumed that the best logistics management
tools were in the commercial sector. By keeping everything modular,
developers easily could integrate the best commercial products into the
basic GCSS logistics system. Unlike the S&RL option, GCSS developers
already have fielded a basic logistics system in DoD and have been

Table 1. Developmental Requirements

                                NWC Logistics System 
 
Requirements 

 
Current 
 S&RL 

 
Current 
 GCSS  

 
Projected 

S&RL 

 
Projected 

GCSS 

 
Projected 

GCSS-
Modified 

A single logistics terminal provides a common 
Global Asset Visibility picture of all supplies in 
all services/agencies and in 
the distribution pipeline. 

 
 
 

X XX XX XX 

System automatically recommends that 
supplies be redistributed 
between supply depots and units based on 
common supply objectives established by 
designated network commanders and 
battlefield conditions. 

 X XX XX XX 

System immediately directs suppliers and 
transportation units to release and move 
supplies respectively based on trigger 
mechanism above. 

  XX  XX 

Fundamental Developmental Requirements      
System continuously leveraging best 
commercial and government technologies.  XX XX XX XX 

System readily modified to integrate the latest 
technology and achieve interoperability with 
the emerging DoD information network 
architecture. 

 XX XX XX XX 

Basic system (current or projected) ready for 
immediate use in DoD.   XX  XX XX 

Overall Capability Rating (total Xs) 0 8 10 10 12 
XX: System fully meets requirement. 
X   : System partially meets requirement. 
Higher Overall Capability Rating is better.  
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integrating the best commercial and government modular products into
the system for the last 3 to 4 years. GCSS has found and fielded numerous
prototypes that have been developed rapidly with emerging and leading
technologies derived from commercial organizations. These prototypes
have been developed using a multitude of Web-based applications and
leading technologies associated with the family of systems and the joint
decision support tools. Additionally, efforts are ongoing to tie the current
version of GCSS into the DoD’s GIG to give GCSS the base it needs to
support users anywhere in the world.

Whereas the current GCSS meets all the fundamental developmental
requirements, the current S&RL meets none of the developmental
requirements. The projected GCSS and projected GCSS-modified meet
all three developmental criterion, while the projected S&RL meets only
two of the three requirements (Table 1).

Even if S&RL developers found a baseline logistics management
system comparable to or better than GCSS today, it would take
approximately 8 years before that system achieved an initial operating
capability within DoD. This 8-year period is the average amount of time
it takes a major defense system to move from the research initiation phase
of the acquisition cycle to the initial operating capacity in the field phase
of the cycle.36 Therefore, the initial fielding of material components for
S&RL would not occur until 2012. Thus, the capability rating for the
current S&RL in Table 1 would not increase to a number above zero until
2012. Unlike the current S&RL, the current GCSS capability rating in
Table 1 would increase to a number greater than ten by 2007 because the
current GCSS architecture is projected to be fully operational in 2006.37

Clearly, developmental efforts and objectives that S&RL and GCSS
developers are using to meet DoD’s network-centric requirements are the
same, resulting in redundant and inefficient work in DoD. Table 1 shows
the redundancy in the projected capabilities of GCSS and S&RL. In spite
of efforts to provide the joint warfighter with the same network-centric
supply management capabilities and the significant time lag in the
acquisition and development of the S&RL option, compared to the GCSS
option, the OFT continues to pursue the S&RL option. As S&RL
developers conduct additional concept development and research to find
the perfect network-centric logistics prototype, time and resources are
being wasted.

Consequently, because GCSS developers already have found a suitable
network-centric logistics system, the OFT’s S&RL development team
should terminate its efforts. The OFT, S&RL, and GCSS teams should
consolidate efforts so that logisticians in DoD are working toward the
common executive goal of modifying and improving the GCSS network-
centric logistics system that has proven itself and has tremendous potential
for meeting warfighter logistics requirements in the future. This
recommendation is in line with Secretary of Defense Donald Rumsfeld’s
recent testimony implying a need to shift to the GCSS option.
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A different approach is to start with the basics, simpler items, and roll out
early models faster—and then add capability to the basic system as they become
available. This is what the private sector does—companies bring a new aircraft
online for example and then update it over a period of years with new designs
and technologies. We need to do the same.38

GCSS could be categorized as the basic, simpler item. GCSS is truly an
early model of the S&RL prototype that can be rolled out into DoD  to
meet a large percentage of the OFT’s network-centric requirements. The
modular, adaptive framework of GCSS makes it a prime candidate for
updating over a period of years with new designs and technologies. As
Rumsfeld stated, “We need to do the same” as the private sector with GCSS.
His guidance suggests that DoD logisticians should redirect their energy
toward refining the current GCSS. The current version of GCSS that has
been fielded across DoD meets approximately 20 percent of the OFT
network-centric logistics requirements, whereas the current S&RL meets
zero percent of the requirement (Table 1). Additionally, GCSS-modified
has a much greater potential for meeting all DoD’s network-centric logistics
requirements sooner than the projected S&RL system.

Given the Secretary of Defense’s guidance regarding the acquisition of
major systems in DoD and the analysis and comparison of the S&RL and
GCSS options above, the GCSS-modified network-centric logistics system
is clearly the best system for the DoD enterprise and the joint warfighter.
Therefore, all DoD efforts to provide the warfighter with the best network-
centric logistics system should be focused on improving GCSS (the GCSS-
modified option) versus finding a better commercial logistics system (the
S&RL option). Acquiring a network-centric logistics system that can
effectively and efficiently support US forces’ network-centric operations
could turn out to be the linchpin for the complete transformation of network-
centric warfighting forces, which may be needed sooner rather than later.

Conclusion
Finding the supply management tools that will allow the US military to
meet the requirements for effective and efficient military supply
management is one of DoD’s toughest challenges. During Operation Desert
Storm in 1991, inefficient and ineffective logistics management caused
the buildup of more than 40,000 containers of supplies in intheater seaports.
More than half these containers were frustrated at ports because of time-
consuming inventories to find out what was in them. To overcome these
distribution inefficiencies, warfighting units frequently found substitute
items or reordered the supplies, compounding the congested supply
pipeline problem.39

The baseline GCSS hardware fielded to geographic combatant
commanders during 2002 and 2003 fixed many of the asset visibility
problems encountered during Operation Iraqi Freedom. Consequently,
during Iraqi Freedom, the CENTCOM Commander and the staff had
significantly more knowledge regarding the location of critical supplies
and equipment moving from the continental United States to the Iraqi
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theater of operations, giving the theater CENTCOM Logistics Director
increased confidence in the supply distribution system. Additionally, this
improved asset visibility reduced over-ordering and the iron mountains
of supplies at ports of debarkation that were prevalent during Desert
Storm.40 However, based on future network-centric warfighting
requirements and Iraqi Freedom logistics lessons learned, there are
additional critical capabilities that must be incorporated in the defense
supply management system to maximize support to the joint warfighter.
OFT has developed a thorough list of required capabilities for the new
supply management system. Therefore, the current dilemma within the
DoD concerns selecting the best system that fully integrates the
requirements.

The uncertainties and asymmetric nature of today’s strategic
environment demand a supply management system that integrates the
OFT supply system capabilities and bridges service and agency stovepipes
now. Further, Iraqi Freedom demonstrates that future operations will be
conducted in an increasingly joint manner and at a speed unprecedented
in the past. Keeping pace with the changing nature of warfare requires
flexible and adaptive information systems. Waiting 8 years for an
unproven sense and respond logistics system squanders time, money, and
possibly lives. GCSS-modified is truly the system that can provide
combatant commanders and warfighters with the logistics management
capability needed for success on the battlefield, now and in the future.
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Logistics transformation challenges each logistician to
provide new and innovative ways to improve logistics
support and transform the current logistics infrastructure
into the most efficient support system possible.
Commercial industry best practices in the areas of supply
support and acquisition may be the key to achieving real
and lasting Logistics Transformation.

Introduction
One of the favorite buzz words for the last several years has been the idea of transformation.
The term has found its way into every major Department of Defense (DoD) planning
document and continues to receive more than its share of air time in virtually every
periodical even remotely associated with the military.

Transformation is a process by which the military achieves and maintains advantage through
changes in operational concepts, organizational structure, and/or technologies that significantly
improve its warfighting capabilities or ability to meet the demands of a changing security
environment.1

This definition gives the reader a basic understanding of the concept. It explains that
transformation has a purpose, to achieve advantage. It has a method, change. And it is
intended to result in improved warfighting capability. This is the proverbial big picture
leaders are often looking for. To put it another way:
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The term transformation can
have many different
meanings, depending on the
individual point of view and
area of expertise.

Transformation refers to fundamental change in the way an organization
achieves its purpose. It means changing the way we work, interact, participate,
and even think about how we get things done. It means bringing new methods
and technology to bear, as well as changing our processes.2

The DoD is seeking new and innovative ways to achieve real
transformation, to include the possibility of adopting commercial industry
best practices.

As one can imagine, the term transformation can have many different
meanings, depending on the individual point of view and area of
expertise. The Logistics Transformation initiative, as described in the
Focused Logistics Campaign Plan, provides real-time, logistics situational
awareness; instills warfighter confidence by optimizing logistics business
processes, transitioning to a logistics system open architecture that
provides interoperable and actionable logistics information; and finally,
enhances logistics response to the joint warfighter.3 In general, defense
logistics is a complex combination of support elements designed to
provide maximum support to the warfighter. Logistics transformation
challenges each logistician to provide new and innovative ways to improve
logistics support and transform the current logistics infrastructure into
the most efficient support system possible. Commercial industry best
practices in the areas of supply support and acquisition may be the key to
achieving real and lasting Logistics Transformation.

Supply Support

Background
 For the last several years, commercial industry has sought to improve
profitability through effective management of the supply chain.

 There are many reasons for the popularity of the concept. Specific drivers
may be traced to trends in global sourcing, an emphasis on time and quality-
based competition, and their respective contributions to greater environmental
uncertainty. Corporations have turned to global sources for their supplies.
This globalization of supply has forced companies to look for more effective
ways to coordinate the flow of materials into and out of the company. Key to
such coordination is an orientation toward closer relationships with suppliers.
Further, companies, in particular, and supply chains, in general, compete more
today on the basis of time and quality. Getting a defect-free product to the
customer faster, more reliably than the competition no longer is seen as a
competitive advantage but simply a requirement to be in the market. Customers
are demanding products be delivered  consistently faster, exactly on time, and
with no damage. Each of these necessitates closer coordination with suppliers
and distributors. This global orientation and increased performance-based
competition, combined with rapidly changing technology and economic
conditions, all contribute to marketplace uncertainty. This uncertainty requires
greater flexibility on the part of individual companies and supply chains, which,
in turn, demands more flexibility in supply chain relationships.4

Additionally:

…in an effort to reduce costs associated with managing and maintaining large
inventories, many companies are seeking to improve their stock replenishment
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turn times. Simply put, large inventories tie up company capital/assets, and
firms are seeking to free up those dollars for other investment opportunities.
This is especially true in today’s competitive market.5

Before we can understand the concept of managing the supply chain,
known throughout industry as Supply Chain Management (SCM), a
quick review of the elements that make up a supply chain is in order
(Figure 1).

A supply chain is made up of all the manufacturers and suppliers who provide
the parts that make up a particular product. It includes production, storage,
and distribution activities that procure materials, transform the materials into
intermediate and finished products, and distribute the finished products to
the customer.6

Within the DoD, this definition is further expanded to include the return of
failed components after use by the customer for rework, repair, or
remanufacture. The DoD supply system is largely dependent on its in-house
repair process to keep needed parts available to the customer. Improving
return and repair times of these components can positively affect the entire
supply chain.7

SCM is best described as the:

…systematic, strategic coordination of the traditional business functions and
the tactics across these business functions within a particular company and
across business within the supply chain, for the purpose of improving the
long-term performance on the individual companies and the supply chain as
a whole.8

 This definition provides a great deal of insight for the logistician.
First, the addition of the term management illustrates that this is an active
process. In the last several years, commercial industry has come to realize
that the elements of a supply chain are not independent variables. They
cannot and should not be looked at as individual actions but must be
scrutinized (managed) as a process. Each individual element is affected
by and affects the supply chain as a whole. Additionally, management is
no longer thought of as simply the act of supervising or controlling. In

Figure 1. Typical Supply Chain
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The supply chain is made up
of all suppliers for a
particular activity or
manufacturing process, to
include bit piece parts,
subassemblies, and finished
products.

today’s context, management implies the use of tools, technology, and
techniques for the explicit purpose of creating an environment of
continuous improvement. It is no longer acceptable to manage the existing
process; all logisticians must seek continuous improvement. This
definition includes the strategic coordination of the traditional business
functions (what companies do and produce), as well as the tactics
(operating procedures) used to specify elements of the supply chain. This
is very important because it illustrates that SCM may require adjusting
or changing the fundamental operations of a particular company, if that
change will improve the overall health of the supply chain. An example
of this might include a firm’s decision to develop the capability to make
or manufacture a particular component in house, even if it is not a focus
area for the firm, if by doing so the supply chain as a whole will be
improved. These make or buy decisions are critical to the process.

The supply chain is made up of all suppliers for a particular activity or
manufacturing process, to include bit piece parts, subassemblies, and
finished products. It includes the warehousing, transporting, and delivery
of the products throughout the supply chain, to include the return of assets
from the customer that require repair after use. SCM controls or adjusts
the business process throughout the supply chain for the explicit purpose
of improving the overall supply chain. As can be imagined, this is a
monumental task. In a complex operation like the building of a major
weapon system, the chain might include thousands of suppliers,
subsupplies, manufacturing, transportation, and warehousing functions.
An example within the DoD would be the Air Force supply chain, which
would include, as a minimum, commercial vendors, suppliers, the Defense
Logistics Agency (DLA), air logistics centers, regional supply
organizations, base-level supply units, and all organizations in place to
store and transport assets for the customer. “From an Air Force perspective
when analyzing best supply chain practices of industry, the key difference
in the process is a shift from ‘managing items’ to managing supplier and
customer relationships. Linked to this is focusing and managing
performance outcomes along the supply chain.”

Analysis
The essence of SCM as a commercial best practice can be summed up in
a simple word—collaboration. To achieve the highest level of efficiency
for the good of the supply chain as a whole, every participant in the supply
chain must act as if it is a part of a unit.

Previous research has suggested various activities necessary to successfully
implement an SCM philosophy include integrated behavior; mutually sharing
of information; mutually sharing of risk and rewards; cooperation; having
the same goal of serving customers; integration of process; and finally, partners
that build and maintain long-term relationships.10

A good example of the collaborative efforts is Boeing Commercial
Airplanes’ efforts to improve its supply chain. When interviewed for the
article “Quest for the Ideal Supply Chain,” Saundra Cope, Boeing
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One of the most significant
hurdles when transitioning a
company to an SCM
philosophy is developing
effective measurement tools
to assess the performance of
the entire supply chain.

Commercial Airplanes acting vice president and general manager, had this
to say about efforts to streamline the supply chain:

Ultimately, we need suppliers who can adopt and embrace change with us,
engineer their products for the greatest value, implement lean manufacturing
technologies in their plants to improve material flow and product flexibility,
and continue to reduce costs and processes so we both benefit.11

In addition, Boeing Commercial Airplanes has come up with a unique
method of collaborating supplier and manufacturing efforts. The article
goes on to state:

Supplier councils have been meeting and sharing ideas and working together
since 1999. The councils centered in Europe, North Africa, and Asia are made
up of eight to ten Boeing suppliers on each council and four Boeing
representatives. They meet regularly around the world, and the meetings serve
as forums for the open exchange of ideas. Council meetings address technical
and process issues and help identify best practices, while allowing supply
management and procurement leaders to learn from suppliers how their own
initiatives and policy decisions are received by members for the supply base.
Councils are balanced to include representatives of the entire value chain. From
raw materials, standards, interiors and payloads, structures, and systems....12

One of the most significant hurdles when transitioning a company to
an SCM philosophy is developing effective measurement tools to assess
the performance of the entire supply chain. Most, if not all, industries have
long-established standards for delivery performance, fill rates, supply
response time (reorder response time), costs of goods, warranty and return
costs or rates, and new order lead time.

A more innovative approach to performance measurement grew out of a study
group comprised of executives from companies like Apple Computer, Bell
South, CIGNA, DuPont, and General Electric. This group developed a
balanced scorecard that presents a holistic view of performance metrics that
must be assessed together in a way that will ensure a collaborative enterprise
solution. Viewed individually, supply chain components may deliver optimal
performance. However, viewed holistically, their collective performance may
impact quality, productivity, finances, and human costs that affect the bottom
line.13

The benefits of applying the balanced scorecard as a best practice
include:

...helping to align key performance measures with strategy, provides
management with a comprehensive picture of business operations, facilitates
communication and understanding of business goals and strategies at all levels
of an organization, and provides strategic feedback and learning.14

The balanced scorecard will give logisticians a comprehensive method
for tracking performance of the supply chain as adjustments in company
functions and tactics are made to improve efficiency.

So far, this article has provided an indepth look at the elements of the
supply chain, defined SCM, and suggested various activities that are
inherent in a successful supply chain such as integrating activities; sharing
information; risk and rewards; building long-term relationships; and
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finally, always keeping the needs of the customer as the ultimate goal.
While all these are useful best practices, the description alone will not
facilitate DoD’s transformation into a more efficient warfighting
capability. The missing piece is a review of the best practice tools and
techniques used by industry to transition companies to an SCM
philosophy.

Supply Chain Excellence, a Handbook for Dramatic Improvement
Using the Supply Chain Operations Reference Model (SCOR) outlines
several steps or best practices successful companies have taken during
the transition to a supply chain orientation. Of course, the first step requires
leadership to build organizational support for supply chain improvement
(best practice). This step should include active executive sponsorship,
education, and training, as well as buy-in from key leadership team
members.

SCOR combines elements of business process engineering,
benchmarking, and leading practices into a single framework (best
practice) (Figure 2).

Figure 2. SCOR Project Roadmap
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The SCOR Project Roadmap separates the process into four distinct
segments, addressing operational strategy, material flow, work flow, and
information flow. The segments include analyzing the basis of
competition, which focuses on supply chain metrics and operational
strategy; configuring the supply chain material flow; aligning
performance levels; practices and systems; and finally, implementing the
supply chain changes to improve performance (best practice).

Each segment is comprised of deliverables that help a company
understand and improve a specific dimension of supply chain performance.
The first segment develops an understanding of how many supply chains
a company has and how those chains perform. The second segment helps
optimize material flow efficiency. The third helps optimize transactional
productivity. And the fourth helps plan and implement supply chain
improvements.16

The SCOR model is just one of several techniques companies are using
to adopt an SCM focus and begin reaping the rewards of this proven
concept by improving the efficiency of the supply chain. These last few
paragraphs show that, although the concept works, it is not adopted
without considerable effort on the part of all organizations involved in
the supply chain.

Recommendations and Implications for DoD Logistics
Transformation—Supply Support
The analysis thus far has provided a basic understanding of SCM and
described how industry is using this approach to increase profitability.
Companies across America and, for that matter, the world are adopting
this new approach, and it is working. As individual elements of industry
supply chains begin to collaborate, the supply chain, as a whole, becomes
more efficient, which results in increased profits for shareholders and
company owners. While the DoD may not be concerned with the
profitability of any particular logistics segment, managers have a
responsibility to increase the efficiency of their organizations and, wherever
possible, reduce costs. As such, the DoD should adopt SCM as a new and
innovative way of providing the best support to the warfighter. Of course,
the next step must be to answer the question, “How can the DoD go about
implementation?” The first step must be to assign responsibility for
implementation to major commands within each service. As an example,
within the Air Force, this responsibility would fall to the Air Force Materiel
Command (AFMC). AFMC would assume responsibility for developing
the overarching framework and time lines for implementation of the
concept. The framework should include guidance, in sufficient detail, to
prevent each subordinate unit from developing country options during
the implementation of the process. In addition, AFMC must act as a review
authority to ensure subordinate agencies are striving to reap the full
benefits of the new philosophy and assist in ensuring the buy-in from other
agencies such as DLA. Below major command level, the actual nuts and
bolts of the implementation must rest with agencies that own or support

While the DoD may not be
concerned with the
profitability of any
particular logistics segment,
managers have a
responsibility to increase the
efficiency of their
organizations and, wherever
possible, reduce costs.
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a product, from concept to boneyard. Again, for the Air Force, this
responsibility would fall to the weapon system program offices (SPO),
and in particular, the system program director should be responsible for
ensuring the team adopts the new philosophy. Once a clear line of
responsibility is established, the next step would be to educate the staff
functions within the SPO, as well as the major commands that ultimately
receive support. Again, to use an Air Force example, an organization such
as the C-17 SPO would work with Air Mobility Command (AMC) staff to
ensure a complete understanding of the new approach. They jointly would
analyze the current support posture and then develop a balanced scorecard
to align key performance measures with the new strategy. The balanced
scorecard should provide management with a comprehensive picture of
the support posture, especially key elements that are critical to support
from the user or warfighter (in this case AMC) perspective. Most important,
the balanced scorecard must be tied to warfighter support metrics (aircraft
fully mission capable rates, on-time departures, and sortie generation
rates), not just supply statistics such as fill rates and reorder times. The
final steps would include analysis of the existing supply chain in which
managers would seek out opportunities for improvement, development,
and test proposals that increase the supply chain efficiency and, finally,
the full implementation of new procedures and tactics to support the
customer. One example of some low hanging fruit would be the
elimination of dual supply chains that exist during the initial procurement
of major weapon systems. In the past, when production of the new weapon
system was taking place, the contractors established supply chains to
support production and testing efforts, and the Air Force established
supply chains to support newly fielded systems. Oftentimes, both the
contractor and the Government compete with each other for the same scarce
resources, driving up costs and reducing efficiencies. The development
of a single government or contractor supply chain that supports both the
assembly line and the fielded weapon systems could, in fact, increase
support to the warfighter. This is just one example of how application of
the SCM could reduce support costs and, ultimately, provide the best
possible support to the warfighter.

The recent DoD decision to establish the Defense Logistics Executive (DLE),
as well as the Defense Logistics Board, to help manage the transformation
process within the logistics community is a step in the right direction. One of
the first orders of business by the DLE and SECDEF [Secretary of Defense]
was the establishment of TRANSCOM [Transportation Command] as the
distribution process owner. That key act gave TRANSCOM the responsibility
to help lead transformation efforts beyond strategic movement. General
Handy’s [John W.] staff is already working immediate improvements to theater
distribution in OIF [Operation Iraqi Freedom] by establishing Deployed
Distribution Operations Centers. Initiatives like these highlight the fact that
supply chain improvements are necessary across all the Services and defense
agencies if we are to be successful in achieving real Logistics Transformation.17

The development of a single
government or contractor
supply chain that supports
both the assembly line and
the fielded weapon systems
could, in fact, increase
support to the warfighter.
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Acquisition Reform
Background
Accomplishing real and effective acquisition reform will impact every
aspect of the Logistics Transformation process positively. Secretary of
Defense Donald Rumsfeld provided the strategy with the following words:

Another priority element of the Department’s corporate transformation strategy
is the reform of the acquisition process. The Department is reducing cycle
time and aligning acquisitions with a new capabilities-based resource allocation
process built around joint operating concepts.18

Acquisition practices have set the stage for very costly and inefficient
support structures. An example of this can be seen in large weapon system
acquisitions that were completed using sequential engineering and
without regard for the complete life-cycle costs associated with design.
These practices and many other examples have forced the Government to
relook the acquisition process. “Acquisition and logistics reform deals
with the modernization dilemma by changing procedures and processes
to increase efficiency and effectiveness. Non-value-added effort is
e l iminated.  The goal  i s  to  f ree  funds  to  accompl ish  needed
modernization.”19 Adopting commercial-like practices is one example of
recent initiatives for acquisition reform.

The Joint Direct Attack Munitions (JDAM) program, one of the most
successful programs in recent years, instituted several commercial practices
to include the following: performance-based requirements with no mandatory
specifications; emphasis on price/performance parameters; lean manufacturing
techniques; extensive reliance on commercial products; and opportunity for
long-term commitment with the contractor.20

These initiatives were essential elements of this highly successful
program and can be used as examples of how application of best
commercial acquisition practices can improve support to the warfighter.
While this example is a step in the right direction, it falls short of achieving
the measure of acquisition reform required to transform the DoD as
outlined by Rumsfeld. If examples of how applying commercial best
practices to acquisition programs like the JDAM program are available
for DoD contracting officers to use as benchmarks, why do we need
acquisition reform? To start with, the JDAM program was a congressionally
mandated defense acquisition pilot program—so many of the techniques
used during procurement are not available to other contracting officers.21

Additionally, applying commercial best practices to a small-scale program
like the JDAM is much easier than applying the same techniques to a major
weapon system purchase like the F-22.

In the last decade, the military has gone through one of the most
dramatic transformations in history. The DoD force structure has been
reduced by one-third since 1992, and the drive to reduce uniformed
members has given way to an increased reliance on contracted support
provided by industry. One example of this new reliance on contracted
services was outlined in a 2 January 2001 memo on performance-based

In the last decade, the
military has gone through
one of the most dramatic
transformations in history.
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services acquisition. Dr Jacques Gansler (former Under Secretary of
Defense for Acquisition, Technology, and Logistics) noted, “From 1992
through 1999, DoD procurement of services increased from 39.9 billion
to 51.8. In 1999, total dollars spent on service acquisition equaled the
amount spent on supplies/systems.”22 While this ever-increasing spending
trend might indicate the DoD is well-funded to provide needed support,
in reality, major programs needed to improve American warfighting
capability go unfunded each and every year. There are many reasons for
the shortfall in funding, to include the costs of past, unplanned operations
in Bosnia and Kosovo, as well as the enormous costs of current operations
such as Enduring and Iraqi Freedom. Another significant cost driver is
the age of existing weapon systems and support assets. To be frank, DoD
assets are remaining in service much longer than planned, driving support
costs associated with maintaining readiness such as modernization
modifications and periodic maintenance to never-before-seen heights
(Figure 3).

Jacques Gansler, in Affording Defense, observes that acquisition time varies
in the range of 11 to 19 years. By assuming a 15-year acquisition time and a
54-year service life, a representative time perspective for defense systems can
be defined as approximately 70 years. Some systems, such as the B-52 and
C-130, have projected system life cycles of 90 years.23

In addition, the costs of unscheduled or unplanned maintenance often
will delay much needed modifications to increase capability, as well as
reduce support costs. This phenomenon is known throughout the aircraft
industry as the aging aircraft death spiral, but the principle can be applied
to any aging system or subsystem (Figure 4).

In practical terms, the funds programmed to modernize the fleet are
siphoned off to pay for unplanned repairs caused by aging of the weapon
system, thus creating a death spiral.26

Maintaining near-term readiness at acceptable levels to support current
operations has and will continue to take precedence over modifications
to increase capability and reduce long-term life-cycle costs. Couple that
with the fact that many of the current operations such as Enduring and
Iraqi Freedom are putting additional strains on already stretched defense
dollars, any logistician can see something has to change. Paul Mcllvaine,
in “The Evolution of 21st Century Acquisition and Logistics Reform,”
put it this way:

One response to this gradual decrease in modernization is to exhort managers
to do more with less. But you simply cannot do more with less; you either do
more with more or do less with less. The remaining alternative is to change
procedures and processes to increase efficiency and effectiveness.27

Adopting commercial acquisition practices, procedures, and processes
proven to increase efficiency and effectiveness of organizations will free
up needed dollars for modernization of current weapon systems, as well
as provide funds to replace aging weapon systems and support assets.

Benchmarking off proven best practices is nothing new. In fact, this is
a common and acceptable method of change throughout industry. The

Adopting commercial
acquisition practices,
procedures, and processes
proven to increase efficiency
and effectiveness of
organizations will free up
needed dollars for
modernization of current
weapon systems.
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transformation of the American automobile industry in the early 1990s is
a good example. When American automobile companies realized their
designs were no longer competitive with imports, they looked to their
Japanese competitors and often copied their techniques to produce a more
reliable and appealing automobile. The result was a dramatic increase in
American automobile sales in the late 1990s.28 It is logical to assume that
the same types of positive results could be achieved if the DoD adopted
more commercial business practices in its acquisition contracts.

Analysis
Are there acquisition best practices that may be useful to the DoD
transformation process? If so, what are they? The Government Accounting

Figure 3. Defense System Life Cycles

Figure 4. Death Spiral
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from product development.
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Office (GAO) completed a study of acquisition best practices  in 1999 and
concluded that the use of commercial practices from leading industry
could, in fact, improve development of technology and weapon systems
in the DoD. The GAO Report GAO/T-NSIAD-99-116,  Best Commercial
Practices Can Improve Program Outcomes, suggested the key success
element in commercial acquisition best practices of major programs was
the separation of technology development (research and development
[R&D]) from product development. As stated in the report, adopting this
approach has “put managers in the best position to succeed in developing
better products in less time and producing them within estimated costs.”29

The report goes on to state that successful commercial acquisition
programs have a high level of knowledge of the product being developed.
Commercial industry goes to great lengths to understand what the
customers want, ensures the technology is available to provide the
product, and then focuses its efforts on gaining efficiencies during
production. The concept is quite simple. The greater the level of
knowledge, the greater the chances of having a successful program (on
schedule and below or on budget.) As the GAO report stated:

The characteristics of best practices, as we (GAO) have analyzed them, suggest
a process for developing new capabilities—whether they are commercial or
defense products—that is based on knowledge. It is a process in which
technology development and product development are treated differently and
managed separately.

The report draws a comparison that developing technology, which is
culminated in discovery, is quite different from product development,
which culminates in delivery. Discovery is weighted with risk, while
developing a product gives great weight to design and production and,
by its very nature, is a more exact process. Put simply, knowledge is the
inverse of risk. As stated in the report, “An important corollary to having
a knowledge-based process is that technology development should take
place separate from an acquisition program and its related product
development process”30 (Figure 5).

Figure 5. Levels of Knowledge Attained for
Developing Technology and Products

The difference in commercial
industry and the DoD
acquisition program is that
commercial industry has a
greater level of knowledge of
the product technology,
design, and ability to
produce much earlier in the
acquisition cycle than do the
DoD programs.
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The difference in commercial industry and the DoD acquisition program
is that commercial industry has a greater level of knowledge of the product
technology, design, and ability to produce much earlier in the acquisition
cycle than do the DoD programs. Research and development (discovery
of new technologies) is accomplished separate from production. Once the
companies attain the appropriate level of knowledge and the technology
is on hand, “the firms demand—and receive—specific knowledge about
design capability and producibility of the new product before production
begins…there is synergy in this process, as the attainment of each
successive knowledge point builds on the proceeding one.”32 In contrast,
DoD acquisition programs begin product development and often initial
production without the appropriate level of knowledge of either the
technology or the producibility of the product. Moving ahead with
production without the appropriate level of knowledge could lead to cost
overruns, which would require major funding adjustments during the
production cycle.

The best example to help illustrate the importance of adopting a
knowledge-based acquisition philosophy could be found in  GAO Report
03-645T, Best Practices, Better Acquisition Outcomes Are Possible if DoD
Can Apply Lessons from F/A-22 Program, which was released in April
2003. The report explains that the shortcomings in the F/A–22 acquisition
program could be traced to failure of the program mangers to adopt
knowledge-based acquisition strategy.

The F/A-22 provides an excellent example of what can happen when a major
acquisition program is not guided by the principles of evolutionary, knowledge-
based acquisition. The program failed to match requirements with resources
and made early tradeoffs and took on a number of new unproven technologies.
Instead of fielding early capability and then evolving the product to get new
capabilities to the warfighter sooner, the Air Force chose a “big bang” product
development approach that is now planned to take 19 years. This created a
challenging and risky acquisition environment that delayed the warfighter the
capabilities expected from this new aircraft. Program leaders did not capture
the specific knowledge identified as key for each of the three critical knowledge
points in product development. Instead, program managers proceeded through
the F/A-22’s development without the requisite knowledge necessary for
reducing program risks and achieving more successful program outcomes.
Now the optimism underlying these decisions has resulted in significant cost
increases, schedule delays, tradeoffs—making do with less than half the number
of originally desired aircraft—and concerns about the capability to be
delivered.33

If the DoD were to adopt a true knowledge-based acquisition
philosophy, which would separate the risk associated with research and
development from the actual production efforts for new systems, the
Government would have the ability to better estimate the costs associated
with the production of major weapon systems, which would help stabilize
the entire budgeting process.

Another significant area of distress for major acquisition programs is
how to estimate costs associated with the risk inherent in R&D and high-
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tech applications. In theory, the separation of these two tasks (research
and development from production), while very important, does not answer
the question of how to cost out or estimate the price of R&D contracts. As
pointed out earlier, these types of contracts are laden with risk, which must
be mitigated somehow. A better question might be, “How does commercial
industry address this problem?” If they are successful in administering
R&D contracts, what are the tactics and techniques (best practices) used
to mitigate the risk? What can the DoD learn from commercial industry
acquisition strategies that might help solve this long-term issue?

A recent study by the Air Force Institute of Technology on behalf of
Richard K. Sylvester—Deputy Director, System Acquisition, Office of the
Director of Acquisition Initiatives, supporting the Under Secretary of
Defense (Acquisition, Technology, and Logistics)—addresses this very
issue. The study discusses two issues relevant to mitigating risk in R&D
contracts.34

• How do commercial companies establish fair and reasonable prices in
the absence of competition with respect to R&D and high-tech
applications?

• How do commercial companies establish and foster cooperative, long-
term supplier relationships with respect to R&D and high-tech
application contracts?

The study points out that traditionally military-specific contracts have
been negotiated as cost-based procurements, which offer little incentive
for contractors to reduce any costs since the amount of profit is based on
the overall dollars associated with the contract. The study goes on to say,
“The DoD has explored alternative approaches such as price-based
acquisition, wherein price is established on a variety of conditions.”35

These types of contracts are negotiated using “exceptions and price
analysis to determine price instead of certified cost or pricing data.”36 The
use of exceptions and price analysis to determine price instead of certified
cost or pricing data generally is not supported by most government
auditing agencies since certified cost and pricing data are required by
law for all government cost-based contracts that are governed by the Truth
in Negotiations Act (TINA).37 “The TINA requires contractors to submit
accurate, complete, and current cost or pricing data when negotiating
contracts over $550K with the Government.”38 This requirement puts a
tremendous paperwork burden on the contractor and has hamstrung DoD
contracting agencies for years. In addition, it has chased some contractors,
who simply do not want to put up with the administrative burden, out of
the government market.

Commercial industry R&D contracts (those associated with discovery
of new technologies) are negotiated without regard to TINA. Therein lies
the issue for the DoD: “How to ascertain a fair and reasonable price without
reliance on certified cost and pricing data?”39 The study points out that
commercial industry uses its expertise and knowledge of the market as a

Commercial industry R&D
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basis for determining fair and reasonable pricing (best practice).
Commercial firms simply have a better level of sophistication concerning
pricing rates, projected milestones, and development timetables that help
to make the process much easier to manage. According to a contracting
specialist at an established commercial firm:

There is a better understanding of forces that impact price by our buyers than
we perceive the average government buyer has. The conduct of market research
and indepth understanding of the product and processes help to focus buyers
on price reasonableness40 (best practice).

Determining fair and reasonable compensation for research and
development is a difficult task. However, the study points out that
“commercial companies across multiple industries claim that judicious
market research on the part of the buyer is the only way to secure a fair
price.”41 The bottom line is that the DoD must invest the time and energy
in market research, and contract negotiators must become savvy experts
in the fields being negotiated to ascertain a fair and reasonable price
without reliance on certified cost and pricing data (best practice). This
step will quiet the auditors’ concerns and relieve contractors of the
bureaucratic paperwork required under TINA.

The study makes several recommendations to address how to determine
a fair and reasonable price in the absence of competition with respect to
research and development. It also answers the question of how to foster
cooperative, long-term relationships with respect to R&D contracts, to
include the following:42

• Develop expertise with regard to the pricing nature of research and
development and train a cadre of negotiating experts, which can
represent the Government (best practice).

• Build strategic partnerships by establishing advisory councils holding
conferences to exchange communication and set up problem-solving
teams to address contractor concerns (best practice).

These recommendations, if adopted, will go a long way in establishing
real acquisition reform and, in the end, have a positive effect on the DoD
transformation process and, ultimately, improve warfighter support.

Recommendations and Implications for DoD Logistics
Transformation—Acquisition Reform
The need for acquisition reform has never been higher. The Government
is relying on commercial contracts to provide an ever-increasing list of
supplies and services to the warfighter. In addition, “despite current
budgetary increases and focused emphasis on readiness, the US military
recently experienced a 13-year-long trend of real defense spending decline,
marking a 38-percent real reduction in spending from defense budgets in
the mid-1980s.”43 At the same time, the operations tempo has risen to
unprecedented heights. These two facts highlight the need for a more
efficient and effective DoD acquisition strategy.

The Government is relying
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This section introduced and provided an indepth analysis of commercial
industry acquisition best practices in an effort to answer the question of
whether these concepts can be applied to the DoD acquisition programs.
The first commercial industry best practice reviewed included adopting
a knowledge-based acquisition strategy, which would separate R&D
(acquiring new technologies) contracts from actual production efforts for
major weapon systems. By doing so, the Government would be able to
stabilize large weapon system acquisitions since more knowledge would
be available before key contract decisions are made. The Government
should adopt this best practice immediately for all major weapon system
acquisition contracts. This concept has been supported by at least two
GAO reports to Congress and would be well received by contracting
agencies and, more important, ultimately provide the best possible support
to the joint warfighter.

The second commercial industry best practice reviewed outlined how
industry mitigates the risk associated with R&D contracts (those associated
with discovery of new technologies). The main point of this discussion
centered on the fact that R&D contracts are inherently risk laden, and as
such, stabilizing contract costs is a major challenge for contracting
agencies. In addition, the analysis pointed out government contracts are
required by law (unless special waivers are authorized) to use certified
cost or pricing data in accordance with the TINA. Commercial industry,
on the other hand, negotiates R&D contracts without regard to TINA. They
use their expertise and knowledge of the market as a basis for determining
fair and reasonable pricing. This method not only provides a good value
of their investment dollars but also stabilizes R&D contract costs, negating
the need for major adjustments in funding requirements as seen in
government contracts.

Here again, the Government should take steps immediately to adopt
this commercial industry best practice. The Government should develop
expertise with regard to the pricing nature of research and development,
to include market research and market analysis and training of its
contracting officers. Once established, expertise in this area would give
the Government an ability to negotiate for a fair and reasonable price in
the absence of competition with respect to R&D contracts and, at the same
time, stabilize the costs of these very expensive programs. This
recommendation is supported by the Federal Acquisition Regulation
(FAR) 12.1, Acquisition of Commercial Items, policy, which reads:

Market research is an essential element of building an effective strategy for
acquisition of commercial items and established the foundation for the agency
description of need, the solicitation, and resulting contract.44

If adopted, the application of these acquisition commercial best
practices can be used as a springboard for the eventual transformation of
the DoD acquisition process; however, these issues alone will not
transform the DoD acquisition process to the level envisioned by Rumsfeld.
Much more must be done. The Government must seek internal changes
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in the way it budgets, manages, and administers contracts before real
acquisition reform can take place.

Additional acquisition reform enablers were highlighted in Mcllvaine’s
article “The Evolution of 21st Century Acquisition and Logistics Reform.”
His most compelling recommendations include:

Changing government contracting tools to reflect a new reality, long-term,
life-cycle contractor support requires innovative multiyear service contract
arrangements, possible statutory changes, and logistics contractual strategies
that encompass longer defense service lives; second, a long-term financial
perspective is necessary, the Planning, Programming, and Budgeting System
(PPBS) does not look far enough into the future, and thus, government financial
reform has not kept pace with acquisition reform; third, government program
managers who can obtain great return on investment of upfront RDT&E
monies to significantly reduce downstream costs are still thwarted in the attempt
to make serious tradeoff decisions. Colors of money and the intractability of
the current PPBS may defeat a compelling government business case analysis
for upfront investment. A commercial producer would readily adopt this same
business case. Procedures that allow program managers to retain and reinvest
savings in their programs are needed.45

The application of acquisition commercial best practices singularly
will not provide the framework necessary to transform the DoD acquisition
process. These commercial practices must be adopted in concert with
solutions for the myriad of issues outlined above, such as the adoption of
multiyear contract provisions; changes in the PPBS; changes to establish
a greater return on investment for R&D contracts; and finally, to give
program managers procedures that allow them to retain and reinvest
savings in their programs.

Another area industry does better than the Government is in spend analysis
and leveraging their buying power. The good news is the Air Force SCM
implementation team is now doing spend analysis and helping implement
commodity councils to better leverage government buying power. The
government procurement system currently has a small percentage of buys under
any sort of strategic contract/relationship; 25 percent of buys are given to
procurements inside lead times and a large percentage of contracts and dollars
on sole source requirements…so this area is a target for improvement. The
Air Force is currently prototyping this new process at three air logistics
centers.46

Conclusions
DoD has embraced the concept of transformation with good reason: to
achieve an advantage, through change, that ultimately will improve our
warfighting capability.

Transformation refers to fundamental change in the way an organization
achieves its purpose. It means changing the way we work, interact, participate,
and even think about how we get things done. It means bringing new methods
and technology to bear, as well as changing our processes.47

Transformation has a purpose: to achieve advantage. It has a method:
change. And it is intended to result in improved warfighting capability.

The first commercial best
practice analyzed was the
concept of SCM.
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Logistics transformation is an integral part of the process, for without
transforming logistics, the warfighter will not be supported optimally.
DoD is seeking new and innovative ways to achieve real transformation,
to include the possibility of adopting commercial industry best practices.

The first commercial best practice analyzed was the concept of SCM,
which, for the last several years, has been adopted by commercial industry
to improve profitability through effective management of the supply
chain. SCM is described as the:

…systematic, strategic coordination of the traditional business functions and
the tactics across these business functions within a particular company and
across business within the supply chain for the purpose of improving the
long-term performance on the individual companies and the supply chain as
a whole.48

SCM includes strategic coordination of traditional business functions
(what companies do or produce) as well as the tactics (operating
procedures) used to specify elements of the supply chain. The importance
of this concept cannot be overemphasized; it illustrates that SCM may
include adjusting or changing the fundamental operations of a particular
company, if that change will improve the overall health of the supply
chain. The essence of SCM as a commercial best practice can be summed
up as collaboration among all participants of the supply chain for the
common good of the supply chain.

One of the most significant hurdles of transitioning a company to an
SCM philosophy is the development of effective measurement tools to
assess the performance of the entire supply chain. Most, if not all,
industries have long-established standards for delivery performance, fill
rate, supply response time (reorder response time), cost of goods, warranty
and return costs, and rates, and new order lead time. “A more innovative
approach to performance measurement is the concept of a balanced
scorecard, which presents a holistic view of performance metrics that must
be assessed together in a way that will ensure a collaborative enterprise
solution.”49 The balanced scorecard will give logisticians a comprehensive
method for tracking performance of the supply chain as adjustments in
company functions and tactics are made to improve efficiency.

Of course, with any new concept, the transition from old procedures to
a new orientation and focus presents new challenges for all involved.
Supply Chain Excellence, a Handbook for Dramatic Improvement Using
the Supply Chain Operations Reference Model outlines several key steps
or best practices successful companies have taken during the transition
to a supply chain orientation. The first step requires leadership to build
organizational support for supply chain improvement. This should include
active executive sponsorship, education, and training, as well as buy-in
from key leadership team members. In addition, the SCOR Project
Roadmap breaks the process down into four distinct segments, addressing
operational strategy, material, work, and information flow. The segments
include analysis of the basis of competition, which focuses on supply
chain metrics and operational strategy; configuring the supply chain
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material flow; aligning performance levels, practices, and systems; and
finally, implementing the supply chain changes to improve performance.50

Analyses have shown companies across America and, for that matter,
the world are adopting an SCM focus, and this new approach is working.
As individual elements of the supply chain begin to collaborate their
efforts, the supply chain, as a whole, becomes more efficient, which results
in increased profits for the shareholders and company owners. It is clear
the potential benefits of the new approach for the DoD are significant. As
such, the DoD should adopt the industry best practice of SMC as a new
and innovative way of providing the best support to the warfighter.

The second focus area for this article centered on applying commercial
best practices in acquisition to improve the DoD acquisition process. Past
acquisition practices, such as lowest bid contracts and major weapon
system development programs that did not consider life-cycle cost impacts
of design, set the stage for very costly and inefficient support structures.
These practices and many other examples have forced the Government to
relook the acquisition process. “Acquisition and logistics reform deals
with the modernization dilemma by changing procedures and processes
to increase efficiency and effectiveness. Non-value-added effort is
eliminated. The goal is  to free funds to accomplish needed
modernization.”51 Adopting commercial-like practices is one example of
recent initiatives for acquisition reform.

Research has shown there are commercial industry best practices that
may be useful to the DoD acquisition transformation process. The GAO
completed a study in 1999 of acquisition best practices and concluded
that the use of commercial practices from leading industry could, in fact,
improve development of technology and weapon systems in the DoD. Best
Commercial Practices Can Improve Program Outcomes suggested the key
success element in commercial acquisition best practices of major
programs was the separation of technology development from product
development. The report draws a comparison that developing technology,
which is culminated in discovery, is quite different from product
development, which culminates in delivery. One of the major differences
in commercial industry and the DoD acquisition program is that
commercial industry has a greater level of knowledge of the product
technology, design, and ability to produce much earlier in the acquisition
cycle than do the DoD programs. Research and development is
accomplished separate from production. In contrast, DoD acquisition
programs begin product development and often even initial production
without the appropriate level of knowledge of either the technology or
the producibility of the product.

The final focus area sought to answer the question of how to
appropriately estimate costs associated with R&D and high-tech
application contracts. Oftentimes, government estimates are not accurate,
which results in budgeting shortfalls and administrative adjustments to
the contract. Simply stated, the problem stems from the Government’s
inability to determine dependable cost estimates for R&D contracts. Here
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again, commercial industry best practices have been developed to deal
with this issue. Industry uses its expertise and knowledge of the market as
a basis for determining fair and reasonable pricing. This method not only
provides a good value of their investment dollars but also stabilizes R&D
contract costs, negating the need for major adjustments in funding
requirements as seen in government contracts.

The Government should take steps immediately to adopt commercial
industry best practices to assist in the DoD transformation process. By
adopting a knowledge-based acquisition strategy, which separates
technology development (research and development) from product
development, the Government would be able to stabilize large weapon
system acquisitions. In addition, the Government should develop
expertise with regard to the pricing nature of R&D contracts, to include
market research and market analysis, and the training of its contracting
officers. Once established, expertise in this area would give the
Government an ability to negotiate for a fair and reasonable price in the
absence of competition with respect to R&D contracts and, at the same
time, stabilize the costs of these very expensive programs.

It is clear commercial industry best practices in the areas of supply
support and acquisition can be used as a springboard for the eventual
transformation of the DoD support processes.
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The ESP process is the most current iteration in an
evolutionary chain that began with the Air Force’s BSP
process. Although the concept of expeditionary site
surveys is not new, the ESS process is a recent
development and not yet fully mature.

Introduction
Base support planning [expeditionary site planning] is the bedrock planning
guidance for wartime reception, beddown, and employment planning throughout the
Air Force…once the concept is embraced, it will extraordinarily enhance the Air
Force’s ability to “fight and win” from bases worldwide.

—Colonel David M. Duesler, USAF, Retired

The expeditionary site planning (ESP) process has its roots in what has been called
base capabilities planning and base-support planning. This process has served as
an essential part of the war-planning process for the Air Force and is the foundation

for Air Force expeditionary operations. It translates Air Force major command (MAJCOM)
operational planning concepts into base-level capabilities to effectively support deploying
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and employing forces and their missions. It also provides an assessment
of base requirements, actions, and resources in a global conflict. All Air
Force bases will develop expeditionary site plans.1

Overview
In Air Force Regulation (AFR) 28-31,2 base-support planning served four
principal objectives. The first objective was to plan for and document
continuing mission support—those functions and activities necessary to
support the installation’s missions for the duration of a conflict.
Installation planners, following MAJCOM guidance, defined their
wartime status, responsibilities, and available resources. All Air Force
installations and those Air Force units resident on other service
installations planned for mission support. The second objective was
deployment support—identifying those activities, resources, and
procedures to deploy, receive, and beddown forces and noncombatant
evacuees. All installations in the continental United States (CONUS) and
overseas that had deployment, reception, or throughput requirements for
people or equipment had to develop deployment support plans. In like
manner, Air Force units resident on other service installations that
supported the reception or movement of Air Force units also developed
deployment support plans. The third objective was integration of effort—
by defining missions and assessing resources, commanders received an
overview of competing and complementary wartime taskings and resource
demands. Base-support planning examined all base functions and defined
how the installation would support the war effort. The fourth objective
was documenting limiting factors (LIMFACS), shortfalls, and overages—
base-support planning provided a feasibility assessment of an operation
plan’s (OPLAN) supportability. All LIMFACs, shortfalls, and overages
identified and reported in plan development allowed planners at an
operating location, deploying units, supported and supporting
MAJCOMS, and Headquarters, United States Air Force to determine
OPLAN supportability. The base-support plan (BSP) was designed to cut
across all functional support areas in a consolidated view of installation
missions, requirements, capabilities, and limitations. Its ultimate value
was to plan for actions and resources supporting war or contingency
operations, including deployment, employment, and postdeployment
activities.

As can be imagined, this base-support plan was incredibly cumbersome
for units. Various regulations encouraged planners to write (or transfer)
wartime requirements from other plans into the base-support plan—the
rationale was to produce an integrated plan for better overall visibility of
simultaneous or complementary taskings, allowing the commander to see
the whole picture.3 This resulted, however, in a convoluted, 1- to 2-inch
classified plan, which was prohibitive and cumbersome to develop,
review, distribute, and keep current.
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The Birth of Two-Part Base Support Plans
In mid-1992, Headquarters Pacific Air Forces (PACAF) developed an
initiative to develop base-support plans in two parts. Part one was an
unclassified document depicting base capabilities, and part two
reflected OPLAN requirements. The intent behind this change was to
simplify the planning efforts. Part one was a fairly static document
requiring few updates as installation infrastructure changes were made
(for example, facilities improvements or additions, airfield changes,
and vehicle and equipment inventory changes). With part one as an
unclassified document, its accessibility enhanced its utility and
frequency of use for more than just execution of a major OPLAN. Part
one then could serve as a preplanning tool for exercises and other
contingencies. Part two, the classified document, identified how the
resources and capabilities identified in part one would be used during
an OPLAN execution and identified shortfalls and LIMFACs. The
process behind two-part base-support planning became more than just
a formatting change. The process also addressed the manner in which
the plan was developed. Base-support plans had been developed solely
by the installation logistics plans offices. They had little or no interface
with units that deployed into the wing during execution of an OPLAN.
The two-part BSP process required the host wing to develop part one
(capabilities) first. Part one then was sent to the deploying wings for
review, along with a proposed date for a part-two planning conference.
Representatives from deploying wings then attended part-two
planning conferences, where they jointly developed the base-support
plan, part two. The intent behind two-part base-support plans was, first,
to facilitate communication between PACAF host wings and
deploying units. Part one was developed and sent to deploying units
for review. Part two then was developed as a joint effort with deploying
unit representatives during a site survey or base-support planning
conference at the PACAF wing. The second promise of two-part base-
support plans was ease of updates. Part one would remain a fairly static
document requiring few updates. When the OPLAN changed, however,
part two could be updated easily by pen-and-ink revisions to the
document.

First Look at Other Service Requirements on Air Force
Installations
During late 1993 through the middle of 1994, Seventh Air Force tested
this initiative and completed two-part base-support plans with draft
Headquarters PACAF guidance. A key element of the two-part BSP
process was the participation of deploying units in developing part
twos. Representatives visited Seventh Air Force installations to
conduct site surveys and assist in developing part twos.4 During this
process,  Seventh Air Force also invited Marine and Army
representatives of deploying units to participate in BSP part-two
efforts. These representatives provided valuable information as to



84

Supersizing the Site
Planning Process:
Implications for Joint/
Coalition Operations

The successful test of
developing two-part base
support plans as
demonstrated by the Seventh
Air Force process led
Headquarters PACAF to
release a final draft of an
instruction to all PACAF
wings.

specific beddown requirements as Seventh Air Force units recognized
that, during contingencies or OPLAN execution, scarce resources (for
example, air and sea ports, transportation, and equipment) would have to
be shared between the Services. Additionally, the Marine and Army
representatives benefited from this first look at the base-support planning
process, which primed them for developing their own plans.

Two-Part Base Support Plans Go Air Force-Wide
The successful test of developing two-part base-support plans as
demonstrated by the Seventh Air Force process led Headquarters PACAF
to release a final draft of an instruction to all PACAF wings. Along with
the instruction, Headquarters PACAF provided funds to conduct BSP part-
two site surveys (where personnel deployed to a specific site to conduct
assessments of that site’s capabilities and shortfalls) and planning
conferences throughout the Pacific theater. Simultaneously, Headquarters
PACAF provided Headquarters Air Force with a draft Air Force instruction
(AFI) for review and consideration for application across the Air Force.
Soon thereafter, Headquarters PACAF hosted a working conference for
representatives from all Air Force commands to determine if the concept
was beneficial across the Air Force and to edit the proposed Air Force
instruction on two-part base-support plans.5 In late 1994, AFI 10-404 was
published, implementing two-part base-support planning across the Air
Force.6

Report Cards on Air Force Base-Support Planning Efforts
In 1998, the Air Force Inspection Agency conducted an assessment of
Air Force base-support planning efforts. The overall assessment stated:

The base-support plan development process was ineffective in meeting the
needs of deploying units and reception installations in support of combat
readiness, which impacted Air Force core competencies of Agile Combat
Support [ACS], rapid global mobility, and global attack. Ineffective program
management, outdated policy and guidance, lack of resources, inadequate
training and education, and incomplete data integration programs resulted in
a fragmented base-support plan program that adversely impacted the
development process. Lack of effective program management Air Force-wide
was determined as the root cause of noted deficiencies. 7

Additionally, deficiencies identified in two previous BSP functional
management reviews were outlined in the review. Repeat findings were
validated in the areas of program oversight, process management, and
information systems. The report did not state that the two-part BSP concept
was invalid; on the contrary, it lauded the concept. The report encouraged
more effective program management and integration of data to realize
potential benefits the program could bring to Agile Combat Support in
an era of shrinking military resources and the ever-challenging strategic
environment.

In 2001, a Government Accounting Office (GAO) report on air
operations over Kosovo cited several factors that caused inefficiencies
during the operation: a lack of overall basing strategy, no single point
for coordinating basing decisions between services and allied nations,
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The BSP process (and now
the ESP process) is an
important key to effective
logistics support to
supporting military
operations in today’s volatile
and strategic environment.

and incomplete information on available airfields in the area of
responsibility (AOR).8 The lack of a stable plan for combat aircraft basing
led to several problems such as inappropriate use of space, overcrowding,
and a lack of knowledge as to what resources were needed at various
locations. Additionally, there was no focal point among forces for
coordinated combat aircraft basing decisions. As a result, the Services, for
the most part, planned their own deployments and worked out individual
agreements with host countries. This resulted in duplication of effort,
confusion concerning plans for basing aircraft, and much last-minute work
that could have been performed before the conflict.9 Because of the scant
information available on airfields within European Command’s (EUCOM)
AOR, many surveys were needed within a very limited timeframe. Survey
teams often had only 1 day to complete a survey and could not gather all
information. The information they did gather was not done so through a
standard process. This led to informational gaps, which hindered planners’
efforts in assessing the various sites.10 The GAO report recommended
EUCOM develop a strategy for basing aircraft tied to probable future
threats, coordinate all service and host-nation arrangements for basing US
aircraft during contingencies, and maintain a database of all information
on available airfields in the AOR.11

The Air Force Directorate of Installations and Logistics formed an
integrated planning team (IPT) in October 2001 with the charter to develop
a standardized site survey process, to include a site survey software tool,
or integrated software tools, and corresponding database. The IPT produced
a concept of operations (CONOP) to capture the standardized process and
training requirements for a revamped program, building upon the two-part
BSP program, called the Expeditionary Site Planning (ESP) Process.12

In a presentation made to the Logistics of Waging War Seminar in
August 2003 at the Air War College, Maxwell AFB, Alabama, Dr Robert
Tripp, RAND, discussed “new ways of thinking about combat support
postures.”13 He observed that the Air Force had evolved from determining
combat support requirements based on specific scenarios to “combat
support capabilities-based planning.”14 The next step, he believes, is to
“develop portfolios of combat support postures with differing capabilities
and costs, because no single posture dominates all scenarios.”15

recommendations for the ESP program.
The BSP process is key to effective logistics support to supporting

military operations in today’s volatile and strategic environment.
Although the ESP process is the product of a vastly improved evolution,
its application in joint and multinational operations and the war-planning
process can multiply benefits across the full spectrum of military
operations.

New and Improved—Expeditionary Site Planning
Remember the story of the Spanish prisoner. For many years, he was
confined in a dungeon…. One day, it occurred to him to push the
door of his cell. It was open, and it had never been locked.

—Winston Churchill
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Two shortcomings of the base-support planning process have been the
lack of a standardized site survey process and a focal point for managing
site surveys. Various units would conduct their own site surveys (often
because no one trusted information from previous surveys). This resulted
in proliferation of site survey reports on any given airfield, stored in
various locations and not accessible or even known to all, in various
formats, and often with conflicting information. This led to confusion
and ineffective planning and wasted valuable temporary duty expenses
on redundant site surveys.

The current ESP process described in AFI 10-404, Base Support and
Expeditionary Site Planning, clearly designates those people and
organizations involved in the survey process, the relationships between
the cognizant organizations, and what unique function each provides.16

Furthermore, the draft interim change to AFI 10-404 requires all site survey
requests be coordinated through the MAJCOM logistics plans office to
prevent duplication of effort and permit proper prioritization of survey
requirements.17 Air Mobility Command (AMC) will then serve as the
clearinghouse for command site survey priority lists.

A centralized storage base is key to ensuring site survey data are
available to units that require such information. Previously, this
information, if it was in the form of a BSP part one, resided in various
locations, such as a unit’s home page (normally the logistics plans function
at a wing), or was consolidated on a MAJCOM’s logistics plans Web site.
Other site surveys existed as separate reports, with copies distributed
throughout the Air Force, based on the desires of the originating agency.
The ESP process requires that the plans not only be posted on a secure
Web page in the Global Command and Control System (GCCS) but also
be maintained in a central database developed solely for this purpose—
the Employment Knowledge Base (EKB).18 Additionally, MAJCOMs are
responsible for ensuring the expeditionary site plans are accessible via
the World Wide Web or Air Force Portal and are available to Air Force
and other service planners.19

Prior to the current ESP program, site survey teams often conducted
surveys with no previous experience and without knowledge of the overall
process, procedures, and required coordination. Training on the ESP
process often was unavailable or minimal at best. The ESP CONOP
establishes a three-pronged strategy to correct this deficiency. First, it
establishes formal training for the site survey teams on the tools,
procedures, and overall process to ensure the required information is
collected accurately, stored appropriately, and accessible worldwide. The
formal training course, the Expeditionary Site Survey (ESS), provides
instructions on the ESS process from presurvey actions through site
survey execution to postsurvey actions. It incorporates both classroom
instruction and hands-on application of current tools used for data
collection. The training course will be conducted at the Air Mobility
Warfare Center. Second, the draft interim message plan to AFI 10-404
requires that Air Force personnel in key positions on the joint, Air Force,

Prior to the current ESP
program, site survey teams
often conducted surveys with
no previous experience and
without knowledge of the
overall process, procedures,
and required coordination.
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MAJCOM, and air component staffs know what the ESS process is and
their role in the process and understand how data are collected and
accessed. Third, the ESP CONOP recommends that the ESS process be
included in a block of instruction addressing expeditionary site planning
taught in professional military education, at the Air Force Institute of
Technology, in select officer training, and in enlisted members’
professional upgrade courses. Fourth, the ESP IPT will work with the
appropriate organizations to include ESP training within specialized
training opportunities such as Silver Flag and the Expeditionary Logistics
Course. In time, the ESS process will be considered for a distance-learning
course under the Extension Course Institute. Finally, the ESP CONOP
addresses opportunities to educate other Department of Defense (DoD) and
non-DoD personnel to facilitate coordination between the DoD and State
Department (defense attaches, security assistance offices, ambassadors, and
so forth).20 As evident, much work remains to be accomplished in
formalizing courses and instruction; however, the requirement for training
is now identified, and the effort is underway.

Technological support for the ESP process has improved vastly. When
the two-part BSP concept was conceived, the information technology (IT)
to develop and store planning information (for example, logisticians’
contingency assessment tool, base capabilities assessment tool, and the
survey tool for employment planning) was in its nascent stage.
Expeditionary site planning is now supported with an integrated IT system
framework that will speed development and improve accuracy. These
software tools, however, are only as good as the planner using them (that
is, garbage in, garbage out).

The previous AFI did not address development of plans and site surveys
for contingency operations. The new process differentiates between in-
garrison expeditionary site plans (IGESP) for current Air Force installations
and other expeditionary site plans and outlines the differences in
accomplishing each. Although the Air Force Directorate of Installations
and Logistics stresses that the component commands actively seek
opportunities to conduct site surveys in a deliberate planning mode to
facilitate the planning and execution process, it is not always possible.
Some locations will be identified during crisis action planning, requiring
a team to be assembled rapidly and deployed to conduct a survey. Suffice
it to say, the site survey process for a location that is not a main operating
base is very different from the site survey process (also known as IGESP
part one) for a main operating base, where base personnel are aware of
capabilities and limitations. Furthermore, there is usually much more time
to complete an IGESP than an expeditionary site plan, not to mention the
substantial ease in updating an existing IGESP rather than accomplishing
a completely new expeditionary site plan.

Expeditionary Site Surveys A La
Contingency Mode

Even though no other country can match our capabilities to move and
sustain military forces, our capabilities don’t fully meet all the

There is usually much more
time to complete an IGESP
than an expeditionary site
plan, not to mention the
substantial ease in updating
an existing IGESP rather
than accomplishing a
completely new
expeditionary site plan.
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challenges we face today or will face in the future. Of necessity, our
operations planning is becoming more time-sensitive, and
our…planning…must become both more streamlined and more
precise.

—Focused Logistics Campaign Plan

One inescapable lesson of the last decade has been the unpredictability
of the nature and location of conflicts.21 The air and space expeditionary
force (AEF) was developed to meet these challenges in a structured manner
and to acknowledge a significant change in our national security strategy:
“Two primary goals of the AEF are, first, to improve the ability to deploy
quickly from the CONUS in response to a crisis, commence operations
immediately on arrival, and sustain those operations as needed and the
second goal…is to improve readiness.”22 To implement this concept, the
Air Force needed to overhaul combat support: “The dramatic increase in
deployments from the CONUS, combined with the reduction of Air Force
resource levels that spawned the AEF concept have also increased the
need for effective combat support.”23 Support equipment is heavy and
not easily transportable, so we have focused on streamlining combat
support processes; revamping deployment packages; and adapting
technologies to enable more agile, rapidly deployed forces. These efforts
will be the foundation of the Air Force’s new ACS system.24 Tripp
described several key variables affecting ACS support, such as “forward
operating location (FOL) capabilities, including infrastructure and
resources, as well as the political and military risks associated with
prepositioning resources at specific locations.”25 Such factors would need
consideration by our military leaders who are developing the new ACS
system. Tripp proposes an employment-driven modeling framework,
which contains a “series of models for critical support processes that can
calculate equipment, supplies, and personnel needed to meet operational
requirements.”26 If the locations to which units may deploy already have
been assessed and their capabilities are in the EKB database, one can say
that the ESP process is an integral enabler for this ACS framework. If data
do not exist in the EKB for the sites being considered, the ESP process
now provides a mechanism to capture capabilities rapidly.

The Air Force recognized the need to streamline its ability to respond
to crises and contingency situations around the globe and established
contingency response units to fill this void. These rapid deployment units
are the first in force to secure an airfield and establish and maintain airfield
operations. As such, among their many varied tasks will be assembling
information on available airfields. Tripp highlighted that Operation Iraqi
Freedom installation development was the largest since Vietnam.27 For
example, the Air Force may need to survey a seized airfield to determine
its suitability for friendly operations and unit beddown. The process to
conduct this survey is unquestionably different from that used to develop
an in-garrison expeditionary support plan. Prior to the current ESP process
(outlined in the Air Force CONOP and the draft interim message plan to

One inescapable lesson of the
last decade has been the
unpredictability of the nature
and location of conflicts.
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AFI 10-404), no guidelines existed to formalize and standardize a process
by which organizations would conduct such a task.

The new process provides two teams: a dedicated initial site survey team
and a follow-on site survey team. The initial team would have its cadre of
personnel embedded in the contingency response units and trained to
produce the following reports (which will later be incorporated into
electronic databases) as defined by the ESP CONOP (Figure 1).

• Full Spectrum Threat Assessment

• Airfield Suitability Survey

• Pavements Evaluation

• Beddown Assessment

The team is required to complete the reports in 5 to 7 days, using the
standardized site survey checklist, which is designed to integrate and
prioritize the actions of the team members. It facilitates the sharing of
information while preventing duplication of effort. The checklist is smart
and GPS-enabled so the team member has the ability to collect tabular
data, as well as spatial data. All team members will have access to and be
fully trained in this process which uses a handheld device. Using this
technology, they collect data on basic site characteristics and available
assets to determine the site’s potential use in supporting Air Force
operations. The information is then transmitted to a central database for
accessibility by the gatekeeper. The gatekeeper edits and deconflicts
information to be stored in the database. This information constitutes the
minimum essential information required to make an initial decision on
the site’s suitability to support air operations. During a contingency, with
access to this information, operational planners can identify forward

Figure 1. CONOP for Initial and Follow-on Teams28
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operating locations and develop recommendations for the theater’s aircraft
beddown plan. Ideally, the initial site survey would be conducted in a
preconflict environment; however, circumstances may not always allow
this.

 The follow-on team’s focus is the methodical data collection as they
pertain to a specific mission and that site. The team may consist of
functional experts from the Open the Base Force Module (a time-phased
force deployment data, or TPFDD, package of personnel whose main
mission is to optimize the airfield for air operations and prepare for
reception of base operating forces) and may draw members from the air
component, contingency response unit, tanker airlift control element, lead
wing, associate units, or a combination of all the above. As a final step to
ensure an airfield is capable of supporting flight operations, the MAJCOM
staff will assess the site survey team’s airfield suitability survey and
recommend the director of operations approve or disapprove the site for
Air Force operations. The assessment will address all Air Force aircraft
and the full spectrum of operational missions. The director of operations
will make the final decision on whether an airfield is approved and
certified for use by the Air Force. Once made, the decision will be entered
into the central database and system with notes on which specific aircraft
can operate from the forward operating location, limitations, and other
appropriate comments. If the site is disapproved for all Air Force flight
operations, then the director of operations’ reasons and date of decision
also must be recorded. The final product of the follow-on team is the
expeditionary site plan.

The ESS planning process is integrated into the draft airbase opening
CONOP.29 The goal of the CONOP was to enable the combatant
commander to open airbases rapidly to project forces. It provides
procedures to transition from seizure of the airfield to arrival of follow-
on forces. The airbase opening CONOP and the ESP analysis CONOP
currently reflect different requirements for initial site surveys and airbase
assessments. Both CONOPs, however, are still in draft, but the final CONOP
eventually should lay out the same requirements.

The goal of deploying and employing quickly is fundamental to the
expeditionary concept. This goal is facilitated greatly by Agile Combat
Support, as discussed by Tripp, specifically by employing rapid FOL site
survey techniques. These techniques— expeditionary site planning—
low robust FOL development capabilities, leaner deployment packages,
and more rightly sized and rapid deployment of nonunit resources (war
reserve material). Iraqi Freedom, for example, “demonstrated an effective
ACS network…enabled rapid force deployment, employment, and
sustainment.”30 Nevertheless, in spite of the significant progress seen in
this transition, major challenges remain on the horizon. We must enhance
joint capabilities in this vital area and continue to refine systems and
procedures that integrate adaptive planning activities.

The goal of the CONOP was
to enable the combatant
commander to open airbases
rapidly to project forces.
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Technology for Expeditionary Site Planning
In the 21st century, technology will make it possible to find, fix, or
track and target anything that moves on the surface of the Earth.

—General Ronald R. Fogleman, USAF

Technology—or information fusion—is a critical component of Focused
Logistics as described in the Focus Logistics Campaign Plan. It merges
“operational and logistics information to create a single, integrated,
common operational picture.”31 Two key aspects in information fusion
are rapid access to logistics information and enhanced asset visibility and
management controls. These challenges are met through the ESP tools
described below.

Current Air Force ESP Technology Initiatives
The Air Force has come a long way in base-support planning and, now,
expeditionary site planning by recognizing the need to identify and
allocate resources effectively, not just within service parameters but across
all competing demands. The ESP concept of identifying resources and
assessing capability is sound, but technology now exists to make the ESP
process more dynamic and responsive to expeditionary requirements.

LOGCAT
The Logistician’s Contingency Assessment Tool (LOGCAT) offers several
software solutions to meet planning needs. Overall, it is a suite of software
tools that enables automated, employment-driven, ACS planning.32

LOGCAT serves four main functions:

• Accurately and rapidly identifies resources and combat support
requirements at potential beddown locations.

• Allows rapid capability and limiting factor identification.

• Automates the AEF ESS process.

• Enables units to tailor deployment packages rapidly to reduce overall
footprint.

The LOGCAT program’s goal is to apply advanced technologies to
improve the quality and timeliness of wing logistics planning and
replanning for short-notice contingencies. Used effectively, LOGCAT will
yield reduced deployment footprints, reduced force closure time, and
improved resource utilization. Its applications, tools, and technologies
are critical to the success of the ESP program, which, in turn, is key to the
rapid deployment of combat-ready forces. LOGCAT consists of three tools:
the Survey Tool for Employment Planning (STEP), Employment
Knowledge Base, and Beddown Capability Assessment Tool (BCAT).

STEP
The STEP program contributes to thorough logistics planning for
contingency operations. It focuses on two important approaches to
accelerate and improve deployment and employment planning. First, it

The ESP concept of
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responsive to expeditionary
requirements.
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serves as a multimedia approach for collecting site survey information
that describes infrastructure, resources, and capabilities information for
potential beddown locations. Second, it includes an employment
knowledge base, providing functional area planners with rapid access to
site survey data and other relevant information to support the development
of expeditionary site plans and deployment and employment planning.
The STEP partially automates the ESP process and standardizes ESP
products via a sophisticated multimedia tool for collecting site data. It is
designed for in-garrison (for example, main operating bases) or deployed
configurations (that is, site survey where there is no permanent Air Force
presence). This tool uses functionally based checklists to capture data
during site surveys, organizes the data in a standard format to facilitate
beddown analysis and LIMFAC identification, and enables ESP
development with separate part one (base capabilities) and part two
(OPLAN requirements) modules.33

BCAT
BCAT assesses operational and logistics requirements relative to site
capabilities over a designated period of time. It processes data from a
variety of sources, including the EKB (survey data captured using STEP).
BCAT then performs a day-to-day assessment by comparing mission
requirements with the site capabilities for the functional areas of
petroleum, oil, and lubricants; munitions; parking; lodging; meals; and
to a limited extent, airlift throughput. With information generated by the
analysis, BCAT presents LIMFACs using various graphical and tabular
presentation modes. Planners then can allocate resources more effectively
and efficiently, define new force requirements to fulfill shortfalls, make
informed decisions to mitigate LIMFACS, as well as recommend force
tailoring actions to reduce the deployment footprint.34

Other ESP-Related Information Technology
GeoBase
GeoBase, another suite of software tools to aid in site surveys, is an Air
Force initiative to “attain, maintain, and sustain one geospatial
infrastructure supporting all installation requirements.”35 GeoBase
consists of four tools used for various functions: GeoReach, Garrison
GeoBase, Expeditionary GeoBase, and Strategic GeoBase. First,
GeoReach provides a common installation picture, using information from
intelligence sources, and assists with planning aspects such as aircraft
parking, munitions storage, and other beddown force requirements.
Second, Garrison GeoBase replaces the redundant mapping efforts of
various organizations (across total force major and minor installations)
with a single installation map, delivering current situation awareness in
a secure fashion via the base network. Third, expeditionary GeoBase
provides GeoBase capabilities in a streamlined manner for use in an
expeditionary location. Finally, strategic GeoBase looks at broader
geospatial imagery to provide data on the proximity of cities,

GeoBase, another suite of
software tools to aid in site
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geographical landmarks, and other areas of interest. During Operation
Enduring Freedom, the Air Force Component Command to Central
Command forward deployed staff and provided them with new Web-
enabled basing visualization tools for the combatant commander and the
Air Force crisis action team’s situational awareness. The headquarters-level
library of FOL common installation pictures were used to support go and
no-go basing decisions and also allowed tailoring of TPFDD forces and
resources. During Iraqi Freedom, GeoReach provided airbase-securing
forces with potential seizure site imagery and related feature data. It
provided airbase recovery forces with airfield support and obstruction data.
This allowed TPFDD assets to be prioritized, which optimized use of limited
airlift assets. GeoReach also provided beddown plans of four Iraqi sites to
follow-on Civil Engineer Priority Improved Management Effort—Base
Engineer Emergency Force forces. Notional aircraft parking plans were
developed using the Contingency Aircraft Parking Planner tool. GeoReach
was lauded as “amazing detail… a critical time-saver for my troops.”36

Though LOGCAT and GeoBase cannot yet share data—they were not
originally intended to—the technical infrastructure management group
is now working LOGCAT integration with GeoReach. Funding could be
the limiting factor. Ideally, a new Oracle database, built with the links to
GeoReach, would be the answer; however, lack of funding only may allow
linking to the EKB.37 A commercial off-the-shelf (COTS) open architecture
would allow the sharing of LOGCAT text-type information with GeoReach
imagery to provide the warfighter with actionable site-specific planning
formation.38 LOGCAT and GeoReach will complement each other.
LOGCAT produces information in tabular data, while GeoReach provides
geospatial data. When the products are combined, planners have situational
awareness (Figure 2).

GCCS
Despite ongoing efforts by the Air Force to avoid duplication of systems
that provide similar information, there are still other systems that seem to
duplicate aspects of LOGCAT and GeoBase. For example, the Automated
Airfield Information File and Aerial Ports File are standard reference files
in GCCS that provide detailed information such as cargo storage and
throughput, aircraft parking, and passenger capabilities for a given aerial
port location. They provide detailed information such as cargo discharge
and clearance rates and arrivals, departures and mixtures of arrivals under
visual and instrument flight conditions, and detailed apron information
such as type, surface, dimensions, and conditions. This information is
essential to handling capabilities and throughput. The Military
Transportation Management Command Transportation Engineering
Analysis Center also developed the Enhanced Logistics Information
Support Tool, which assists logistics planners in determining reception,
beddown, and throughput capabilities.

New information technologies are breaking down old stovepiped ways
of managing military operations and pushing DoD toward consolidation,
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multifunctionality, and jointness.40 The Focused Logistics Campaign Plan
“visualizes information superiority as the key to achieving decision
superiority.”41 Information Fusion “promotes information superiority by
providing a common operational picture of operations and logistics—a
conduit for operators to access logistics information and for logisticians
to view the operational situation.”42 This is exactly what the ESP
technology aids are trying to achieve for the Air Force. But what about
the joint environment? According to Colonel Brian Cullis, Air Force
Installations and Logistics Directorate, the “USAF is taking the lead
among the Services to address GeoBase transformation challenges.”43

The other services would like to expand GeoBase across DoD, but there
is no formal initiative to do so yet. And there does not seem to be any
movement in the joint or coalition arenas to adopt and expand LOGCAT.
The Focused Logistics Campaign Plan “promotes use of interoperable
logistics information systems with allies to leverage multinational
capabilities.”44 Given the current strategic environment and our
increasing reliance on joint and coalition operations, it is imperative
that we move aggressively to expand these emerging technology tools.
A technical demonstration of the ESP tools to our major coalition
partners is a step in the right direction. Assuming their agreement and
support, we would implement a plan to share these tools and processes
to our mutual benefit.

In summary, the Air Force has several significant technology
information initiatives underway that support the ESP program. But other
services and agencies have, as yet, little involvement with their
development or use. The military, as a whole, can suffer from this because

Figure 2. LOGCAT and GeoReach Integration39
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of redundancy, costs, proliferation of conflicting databases, time required
to research what is available, and so on. The remedy is clear: establish a
joint ESP process under a lead agency to steer technology efforts. In
conjunction, we should link the ESP database to GCCS application. GCCS
provides the combatant command and joint task force personnel the critical
combat support information required to analyze logistics feasibility and
improve decisionmaking.45 Installation or site capabilities data are key to
this. Data provided via the ESP process can improve analysis of logistics
feasibility, especially if the ESP data account for joint and coalition
partners.

Expeditionary Support Planning for the
Joint and Multinational Environment

Combatant commanders and joint task force commanders do not have
an integrated logistics information system, nor is there a source of
accurate, real-time seamless logistics information on which to base
such a system. Traditionally, service logistics information systems
have been service or function-specific stovepipes, invaluable to the
service component but fragmented at the JTF [Joint Task Force] level.
We want to provide the future joint warfighter with real-time logistics
s i tuat ional  awareness… We wi l l  improve  mul t inat ional
logistics…procedures for conducting effective and efficient
operations in an international environment.

—Focused Logistics Campaign Plan

For America, World War II was particularly instructive in terms of
experience with joint logistics: the task of moving and supplying armies
was never greater. Of interest is the observation that the Armed Forces had
little in common at the beginning of the war, in the form of logistics
policies, business processes, or information. In spite of all efforts, the Armed
Forces remained apart in handling logistics when the war ended. Pressing
needs for joint action were never met. In the postwar era, the Army, Navy,
and Air Force sponsored numerous logistics research projects to study the
various military interpretations of logistics, practical organization
applications of logistics, and evolution of the joint concept of logistics. It
was concluded that too much logistics success was accompanied by
inefficient processes and systems, which strained the energies of logistics
leadership.46

How Expeditionary Site Planning
Can Improve Joint Logistics

Joint logistics can be defined as “the art and science of planning and
carrying out, by a joint force commander and staff, logistics operations to
support the protection, movement, maneuver, firepower, and sustainment
of operating forces of two or more military departments of the same
nation.”47

Data provided via the ESP
process can improve
analysis of logistics
feasibility, especially if the
ESP data account for joint
and coalition partners.
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The Navy recognized the need for more integrated logistics support in
a joint environment. This became clear with the key conclusion, from the
Naval Logistics 2007 wargame, that naval logistics doctrine required
revision to incorporate the Joint Vision (JV) 2010 doctrinal concept of
Focused Logistics. Historically, information systems within the DoD were
developed in a stovepiped fashion. Joint warfighting, under JV 2010,
required interoperability of service information systems. According to
the wargame summary, the Navy and Marine Corps needed a strategically
coordinated approach with the other services to support the warfighter’s
logistics information requirements and to eliminate stovepipes. Another
finding was that the Services had yet to take advantage of the potential
of the common operating environment between the Services. Optimizing
logistics support requires visibility and analysis, theater-wide, of all
requirements, logistics resources, and the means of providing them. The
recommendation was to adopt a strategic approach to systems
development and information. Inadequate identification and definition
of the logistics information, required to support theater operations, led
to information proliferation and degradation of logistics response time
to satisfy warfighters’ needs.48 Through preplanning efforts, germane to
the ESP process, joint expeditionary site planning provides the
recommended approach, avoids information proliferation, and provides
a more prompt response time.

In the article “A Full Partner—Logistics and the Joint Force,” Robert
Paulus states, “The growing emphasis on joint logistics is inseparable
from the transformation efforts sweeping the Army and the entire
Department of Defense.”49 Transformation is key to countering the new
threats facing our nations. Our adversaries range from rogue states to
nonstate terrorists who rely on asymmetric warfare and surprise and
deception tactics. We, in turn, must prepare to respond quickly and
innovatively, and that requires us to plan jointly, pooling resources and
other capabilities. The ESP process affords a means to assess capabilities
across the board and should be incorporated into joint planning.

Even from allied militaries, the importance of integrated logistics
support has been identified. Major General DM Mueller, Commander
Support Australia, stated:

Future operations will, therefore, be joint in nature with logistical support for
all services…. The nature and amount of logistic coordination required
between organizations conducting joint operations is seldom recognized.…
Single service commanders sometimes have been reluctant to depend on other
organisations for support or to surrender control over logistic resources. At
the center of the debate is usually the outdated cultural value that effectiveness
and efficiency are based on ownership and control of resources. This is no
longer valid in a world of rapidly advancing technology and situational
awareness.50

In his article “Logistics—Sometimes the Main Effort in MOOTW,”
Lieutenant Colonel Christopher R. Paparone addressed joint logistics
implications and the command logistics perspective in major operations
other than war (MOOTW). He expressed the need for commanders to train
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their staffs to be less stovepiped in the plans and orders process to avoid
duplication of efforts, overlapping, and redundant capabilities, and so on.51

In the crisis action planning phase, it is critical to determine overall joint
logistics requirements and compare them to the total logistics units’
capabilities, regardless of service. Adding to the mix, we need to
understand the host nation’s infrastructure and the willingness of its
political leaders to provide basing, overflight, and other logistics support.
Clearly, a large part of the solution will be expeditionary support planning.

Operation Urgent Fury planning paid scant attention to joint logistics.52

Each service addressed logistics planning independently, which made
transferring supplies across service boundaries a formidable task.
Uncoordinated logistics efforts resulted in both duplication of effort and
competition for scarce resources between the individual services, rather
than pooling scarce resources and maximizing their use. Expeditionary
site plans could contribute to the solution with its preplanning facets.

In the Focused Logistics Campaign Plan, Focused Logistics is described
as:

…the ability to provide joint forces the right personnel, equipment, supplies,
and support in the right place, at the right time, and in the right quantities,
across the full range of military operations. This will be made possible through
a real-time, Web-based information system providing accurate, actionable
visibility as part of a common relevant operational picture, effectively linking
the operator and logistician across joint forces, services, and support agencies.
Through transforming innovations to systems, processes, and organizations,
Focused Logistics will provide the joint warfighter with support for all
functions.53

Agile infrastructure will result in rightsizing the logistics footprint
through reductions in logistics forces, facilities, equipment, and supplies.
Focused Logistics emphasizes that deployed area support must be swift
and agile. Civil engineering support to provide temporary facilities
enhances the flow of forces and sustainment and must keep pace with
changing concepts of operations. This type of capability support is one of
several ESP process elements. It requires a planner to pre-identify this
information to ensure facilities are available through the most economical
means to support the forces.

Prepositioning also impacts supporting a full range of military
operations. Prepositioned equipment remains a cornerstone for our force
projection capability to allow us to offset our reduced forward-deployed
presence and reduce our strategic lift requirements.

Analyses show that, at present, prepositioning assets cannot be eliminated:
the current logistics processes cannot support the timing requirements, and
most equipment is too heavy to deploy rapidly. While new technologies and
policies can improve this situation…implementing the EAF over the next few
years will require some judicious prepositioning at forward operating
locations.54

However, the continued use of prepositioned assets in support of
exercises and contingencies over extended periods degrades readiness and
adversely impacts asset availability for use in future contingencies. For
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instance, in 1996, Harvest Falcon (bare-base-support sets) supported 22
exercises and contingencies.55 As discussed by Lieutenant Colonel
Joseph Diana:

Reconstitution of the sets is time-consuming and expensive…many parts must
be ordered from the original manufacturer.… In FY00, the DoD approved
an additional $71M to fix…shortfalls. The Air Force estimates that it
will…take roughly 9 years and cost about $223M to rebuild the Harvest
Falcon sets.56

Service and combatant commands must better synchronize
prepositioning with OPLANs and time-phased force deployment lists.
Prepositioned assets can be time-phased and shared between the Services
to alleviate shortages in lift, and a joint ESP process would provide a
standardized avenue to accomplish this.

 Depending on the literature you read, there is a myriad of
interpretations of Focused Logistics; however, the common themes are
the importance of technological advantage and the need for faster, more
reliable, integrated logistics systems, which will give the warfighter
confidence that supplies will be in the right place, at the right time, and
the right quantity. The ESP process provides the logistics system to do
this through its preplanning avenue, identifying all available sources
(other services, host nation, and so on) and providing this information in
a joint arena for interoperability and sharing aspects. The goals of Focused
Logistics are within reach if we concentrate our energies on innovative,
efficient processes and products such as joint expeditionary site plans.

The First Step to Joint Base-Support Planning
The first step toward a joint base-support planning concept was taken
when Pacific Marine units witnessed PACAF units developing the first
two-part base-support plans. The Marines were an integral part of this
process. They provided Air Force planners with their wartime requirements
at Air Force installations and determined what capabilities they could
provide in quid pro quo fashion. The word quickly spread through Marine
units in Korea, and eventually, the commanding general of the 1st Marine
Airlift Wing (MAW) requested Seventh Air Force assist them in
developing a BSP part one for the Marine wings at Yechon and Pohang,
Korea. At the conclusion of these efforts, the MAW Director for Operations
(G3) said,  “The BSP part  ones that were produced provide a
comprehensive, unclassified source of airfield capabilities for base-level
planning in the event of a contingency or exercise deployment.”57 The
logistics director (G4) for 1st MAW went further in stating, “The conduct
of a base-support plan for Yechon (Korea), Pohang (Korea), and Iwakuni
(Japan) has been without a doubt…essential to our readiness in support
of our OPLAN.”58 Marine planners in Korea said that, as a direct result of
the two-part BSP process, LIMFACs and shortfalls were identified and
actions taken at several levels toward resolution. This represented a
dramatic improvement over the past where support planning at lower
levels was not accomplished and shortages were overlooked. This was a
strong first step toward joint base-support planning.

The first step toward a joint
base support planning
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In late 1996 and early 1997, US Pacific Command (USCINPAC) began
to delve into the process. This inquiry began because of many factors but
mainly because the utility of base-support plans had grown exponentially
during 1995-1996. They were no longer simply the final planning
document supporting a major PACOM (Pacific Command) OPLAN,
providing the detailed supportability analysis at an Air Force wing level.
Base support plans were now being used as a point of reference for
USCINCPAC planners to develop new plans and refine existing plans
while ensuring deliberate planners did not exceed existing capabilities.
This was clearly beneficial to planners at headquarters level but was also
rewarding to base-level planners. They typically complained that by the
time they put the finishing touches on a base-support plan, a new TPFDL
was being finalized, which often did not consider wing-level shortfalls or
LIMFACs. With base-support plans assuming new prominence, base-level
planners could be confident that base-support plans would be pursued as
baseline planning tools and as feedback while refining or updating a plan.

The USCINCPAC Directorate for Logistics, Engineering, and Security
Assistance (J4) first proposed the concept of joint base-support planning
at its annual logistics conference in 1996. It was briefed:

Joint BSPs provide the forum for services to communicate wartime requirements
across service boundaries. It provides a standardized process of planning across
services—each service has done some form of base-support planning in the
past but perhaps in different formats, levels of completion, and under different
names and not necessarily in a joint environment, thereby missing a valuable
piece of the planning process. In this day of unlimited resources, we must
look across service boundaries to use resources more efficiently and
effectively—that’s the name of the game with our concept of joint base-support
planning.59

USCINCPAC took another step in the joint base-support planning
process directing PACAF and Marine Forces Pacific to update their base-
support plans and tasking the Pacific Fleet to develop base-support plans
for Atsugi and Itazuke, Japan.

The BSP story continued to spread. Based on lessons learned from
Operation Bevel Edge, the Special Operations Command—Pacific
(SOCPAC) recognized the value of base-support planning for contingency
operations. SOCPAC requested that USCINCPAC establish requirements
and mechanisms for timely and effective base support during contingency
operations.60 These operations could occur anywhere in the Pacific AOR—
using not only established US bases in Korea, Japan, or Guam but also
foreign bases in countries such as Indonesia, Thailand, and Singapore—
and often would rely on host-nation support. In fact, BSP efforts previously
focused on support at established US bases but ignored planning for
foreign bases, upon which we are becoming increasingly dependent.
SOCPAC outlined the benefit base-support planning offers to contingency
operations:

 We do not envision additional resources to build new capabilities to support
these contingency plans. Neither specific forces nor mission requirements can
be anticipated with sufficient certainty to warrant additional resources to build
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new capabilities. Assessing existing capabilities at little cost and then
including base use in our exercise planning would lead to a better
understanding of facilities and possibly permit modest improvements
through exercise-related construction.61

In December 1997, SOCPAC saw the need to identify land and maritime
intermediate and final staging bases (ISB/FSB) within the USPACOM
AOR to support USCINCPAC contingency plans. SOCPAC believed it
critical that USCINCPAC establish an ISB/FSB program to facilitate
timely, effective base support during USCINCPAC contingency
operations. SOCPAC regarded this as an essential and largely unfulfilled
theater operational requirement.62 Both USCINCPAC and SOCPAC
recognized that such a program would be a significant and long-term
undertaking best accomplished through the BSP process. This
undertaking necessitated US country team discussions with the host
nations, interservice discussions between theater components, and
continuous periodic review and adjustment. Such precrisis preparation
significantly facilitates contingency operations and crisis response.
Formalized planning for ISB/FSB development had three significant
benefits. First, the program focuses efforts for an uncertain future. Second,
it would shorten USCINCPAC JTF response time to a crisis wherever it
occurred. Third, the program emphasizes the deterrence and response
pillars of USCINCPAC’s theater strategy.

The last known efforts at joint base-support planning were in late 1997
and early 1998 at USCINCPAC.

How Expeditionary Site Plans Can Improve Multinational
Logistics
As stated in the Focused Logistics Campaign Plan, “multinational
operations will become more common in the future.”63 There are increasing
deployments to distant, austere areas; more diverse, multinational forces;
rapid force deployment with reduced logistics footprints; and an overall
reduction in the size of the armed forces.”64 The sooner we embrace
multinational operations, the more capable we will be of protecting our
national interests and those of our allies. Operations Desert Shield, Desert
Storm, Allied Force, Enduring Freedom, and Iraqi Freedom were prime
examples of how coalitions dramatically increase combat power and lead
to a rapid and favorable outcome to the conflict. We need to refine
multinational logistics doctrine and procedures to optimize our
operations in an international environment characterized by new
challenges.65 Expeditionary forces will deploy to places where few
treaties and agreements (may) exist. Possible hot spots may take them to
places where military-to-military exchanges have been few and allied
exercises have been infrequent. Expeditionary forces will be faced with
unfamiliar terrain, bases, support.”66 In such circumstances, experience
in site planning will be essential to forces sent in to document capabilities.

The need for expeditionary site plans at foreign installations becomes
clear when considering contingencies that require a joint special
operations task force (JSOTF). A light, agile JSOTF with little organic
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logistics support must maximize existing base support. This is a benefit
of expeditionary support planning—it maximizes scarce resources and
jointly uses available resources, all through preplanning efforts.

According to Tripp:

Today, support resources must be designed to meet the needs of a smaller
force facing a wide variety of scenarios in uncertain locations. The new planning
environment also has limited resources for supporting multiple areas of
responsibility. This means the future support system must be flexible enough
to move resources across AORs.67

Although Tripp was referring to Air Force systems, this is true across
the Services.

Pooled requirements, mutual support arrangements, and contingency
contracting all contribute to lower support costs and a smaller logistics
footprint. To enhance the multinational warfighting capability, we must
improve logistics procedures, programs, and planning in multinational
operations.

With our reduction of overseas support forces, starting in 1970, we
correspondingly increased our reliance upon host nations for support.68

To solidify and formalize this support, a joint or coalition ESP process
paves the way for Acquisition and Cross-Servicing Agreements (ACSA)
in multinational logistics. “The use of prenegotiated agreements will
facilitate logistics support. Nations may establish bilateral and multilateral
support arrangements to more efficiently provide logistics support, thereby
contributing to the operation but at a level consistent with national
capabilities.”69 A joint or coalition ESP process provides the baseline for
identifying the need for ACSAs, which is extremely beneficial in an era of
dwindling resources and increasing reliance on allies and partners. Our
increasing multinational operations place increasing importance on
identifying, before any crisis, existing US capabilities and options to cross-
share resources. The Focus Logistics Campaign Plan states, “By the
middle of 2002, 72 countries were eligible to negotiate ACSAs, and 22
were actually in negotiations…making progress toward a goal of
concluding ten new agreements per year.”70

Another related aspect to ACSA and joint expeditionary site plans is
host-nation support planning. In an Air Force Journal of Logistics article
dated June 1997, Lieutenant General William P. Hallin wrote, “In order to
reduce forward-deployed inventories, we must embark on rigorous base-
support planning efforts. This will allow assessment of what an employing
force must bring with it, versus what can be obtained locally.”71 Host-nation
constraints to leasing may exist, such as laws and customs limiting access
to local resources. Planning and training can minimize these types of
impacts. This planning and training can be offered through the ESP process.
In 1998, USCINCPAC began to pursue this with Singapore as a test case.
The USCINCPAC representative in Singapore said:

Singapore has demonstrated a continuing and increasing level of cooperation
for our operational requirements particularly as they pertain to access to
Singapore military facilities.… Additionally, we have seen…the senior SAF
[Secretary of the Air Force] military staff is leaning forward in virtually every
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bilateral endeavor we place before them. Because of these observations,
strongly recommend PACOM consider conducting.… Base support
assessments with coordination and involvement of the Government of
Singapore…a cooperative effort might induce synergy in achieving quick,
low-cost (burden-shared) enhancements which might be put to good use even
now (paving additional ramp space at Paya Lebar, for example, could relieve
some…concerns) and might be of interest to the RSAF for their own
contingency operations.72

The USCINCPAC implementation concept involved a four-phase
approach. In phase one, SOCPAC would assess existing capabilities in
two selected countries during regularly scheduled deployments, planning
conferences, and exercises. The assessment of base capabilities would
include staging areas, survival equipment, buildings, ground maneuver
areas, amphibious training areas, and so forth. In phase two, PACAF would
supplement existing plans in coordination with components and
subunified commands during regularly scheduled reviews. In phase three,
USCINCPAC would incorporate direction for base-support planning into
existing contingency plans. During this phase, planning would be
expanded for other AOR countries (as identified in remaining contingency
plans). In phase four, USCINCPAC would incorporate the process for
access to these bases into its theater engagement strategy. This four-phase
concept (a modified BSP process) was designed to relieve shortfalls in
the most pressing near-term requirements. In the long term, time allowed
USCINCPAC to incorporate base support into the deliberate planning
process for contingency plans and into its theater engagement strategy.
The desired end state was to be a prioritized master plan to meet
contingency operation basing requirements. Unfortunately, because of
other pressing requirements, this concept never got off the ground.

Closing the Gap—The New ESP Process
 The current ESS process, as outlined in the draft interim message plan to
AFI 10-404, addresses some of the original concept outlined in 1998,
such as the need to assess operating locations in support of the combatant
commander planning directives (for example, theater security
cooperation plan). Unfortunately, the process is outlined only in the Air
Force instruction and does not address how the requirement will be
incorporated into joint doctrine (such as contingency plans, theater
security cooperation plan, and so forth.) The ESS process does, however,
mandate that the MAJCOM director of operations approve or disapprove
specific sites for MAJCOM air operations based on the data collected.
This should be extended to cover joint and combined operations.

Furthermore, para 1.1.3 in the draft interim message plan tasks Air Force
component command program offices to work with combatant
commander planning staffs to develop a theater-wide site survey priority
list. We also need the Headquarters Air Force level office (Air Force
Installations and Logistics) to coordinate with the Joint Staff to write this
into a joint instruction, requiring combatant commander J4 staffs to
provide this information. And finally, we need clear lines of authority
between the combatant commander’s planning staff, AMC, and the Air
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Force MAJCOM to delineate responsibility for determining the locations
and priorities for site assessments.

With the increasing tempo of operations over the last decade, all the
Services confront access and basing dilemmas. David Shlapak, at RAND,
believes “current access arrangements are insufficient in both Southwest
Asia and the Pacific Rim, and the risk of contingencies is high: both of
these regions should command the most attention in managing and
developing access and basing options.”73 He recommends surveying key
areas of interest to identify potential sites for access—a recommendation
that falls right in line with the requirement in the draft interim message
plan for component commands to develop site survey priority lists.

Institutionalizing the ESP Process into the Joint Strategic
Planning System Process
As just discussed, the ESP process can improve joint and multinational
logistics. To do so, however, it needs to be first institutionalized in the
joint planning world. Both the base-support plan and expeditionary site
planning already serve as the installation-level plan to support unified
and specified commands’ wartime operation plans, as well as MAJCOM
supporting plans. USCINCPAC also found base-support plans useful in
planning exercises and in contingency support because of the information
on capabilities at a given location. Yet another benefit rests in the
programming arena. USCINCPAC often used base-support plans and the
resultant LIMFAC reports to make a case for acquiring resources to
alleviate or eliminate existing deficiencies. The USCINCPAC staff used
this information as it worked the Planning, Programming, and Budgeting
Execution cycle, reviewing the Services program objective memorandums,
preparing the combatant commander’s integrated priority list, and working
Joint Warfighting Capabilities Assessment and Joint Readiness Oversight
Council issues. Base-support plans and LIMFAC reports also were used
as reference material or substantiating data for issue papers to prepare the
commander in chief for congressional testimonies. Over time, base-support
plans have become multipurpose tools used by the USCINCPAC staff and
other agencies.

The closest tie-in with the joint arena can be found in the draft airbase
opening CONOP, para 4.2, which discusses the joint base opening
sequence.74 This, however, only refers to an assessment team (would there
be other service representation on the team?) conducting a survey for a
joint force commander—we still need to formalize this process or at least
document it in a joint document.

 In an Air Force talking points paper on transformation dated 9 January
2003, the Chief of Staff of the Air Force said, “We are focused always on
programs, always on platforms. We are going to change that. So that the
first thing we talk about is the concept of operations…how we join with
the other services, with coalition partners.”75 An important enabler would
be the new ESP process, if we push it into the joint and coalition world, as
we started to do back in 1996 through 1998. Capabilities is a key term in
the transformation process. The ESP process is all about capabilities. It
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forces us to assess our capabilities, document them in a standard format,
maintain and update the data, and ensure they are accessible to planners
across all the Services and in the coalition arena. However, the ESP
process  will meet its full potential only if we formalize the process within
the joint and coalition arena and provide standardized training to those
who are charged with implementing the program.

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

—General Dwight D. Eisenhower

The processes of preplanning logistical support and identifying base
capabilities are complex, time-consuming, and arduous. They are
fundamental to the success of expeditionary warfare, particularly in
today’s volatile and demanding strategic environment. Identifying
resources and capabilities in a standard format, widely accessible to
planners worldwide, is critical to making quick, effective basing
decisions. In today’s environment, we must respond rapidly to events
around the world and be ready to operate indefinitely. That requires a
robust program to manage the site survey process and methodology. Such
a program will ensure site surveys are responsive to the needs of planners
that technology is leveraged to improve the process.

The ESP process is the most current iteration in an evolutionary chain
that began with the Air Force’s BSP process. Although the concept of
expeditionary site surveys is not new, the ESS process is a recent
development and not yet fully mature. In fact, the CONOP and change to
the Air Force instruction are being staffed for approval. This process will
address the shortcomings of the original BSP process.

The newest enhancement to ESS planning is a site survey process
adapted for contingencies. The original BSP process was developed for
locations with a significant Air Force presence; that is, main operating
bases. In the current climate, however, we must be prepared to assess and
document capabilities rapidly at locations with little or no Air Force (or
any US military) presence. It might well be a situation where we seize an
enemy base and need to establish US or coalition operations quickly. A
process that meets these needs clearly is necessary but not sufficient. Data
collected quickly but inaccurately and insufficiently are wasteful and
detrimental to the mission. Hence, we must establish a robust training
program for site survey teams to train on process, procedures, and tools.
This training program is being developed and refined; we are still
exploring other training opportunities and requirements with an eye
toward improving the output of the ESS process.

Sophisticated advances of various information technology tools have
eased the ESP survey process. These tools make the information readily
available to a wider audience (for example, other services and
commands). The Air Force has not been adequately focused on developing
tools that serve multiple functional areas. For example, GeoReach was
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developed for the civil engineering field but not necessarily in conjunction
or coordination with the logistics planners who use LOGCAT. Fortunately,
GeoReach uses COTS technology, which will facilitate integration efforts.
Those efforts are on hold, however, awaiting funding. Other services and
coalition partners also are developing advanced planning tools. Ideally,
these tools could be integrated into our expeditionary site planning efforts
but only if we put our focus and energy into integrating and standardizing
technological efforts across services and commands. This not only would
minimize costs but also would avoid redundancy, nonconformity, and
incompatibility of systems.

The final frontier on this ongoing evolution of expeditionary support
planning will be its expansion into the joint and coalition arenas.
Logisticians—both Air Force and any partners in operations spanning the
globe—must become adept at tailoring forces and resources, as the nature
of the threat focuses us on global engagement. Operations will require an
adaptive, responsive, and reliable logistics process such as the ESP process.
This process expands and standardizes planning by identifying capabilities
and resources and providing the information to joint and coalition
partners. This, in turn, will facilitate interoperability and sharing of scarce
resources. This process already has proven useful to other services,
providing an outlook for other service operations (for example, ISB/FSB)
and host-nation implications and for operations from nontraditional bases
in overseas locations (for example, international air and seaports and
coalition bases). Full integration of the expeditionary site planning into
the war-planning process began in the Pacific AOR but unfortunately has
stagnated. We need to reenergize this effort. For the ESP process to gain
institutional acceptance throughout the Air Force and the joint
community, it must be integrated formally in the joint planning process
and identified in joint publications such as Joint Publications 4-0, 4-08,
and 5-0. Expeditionary site planning then becomes a deliverable, in the
early stages of a crisis, to assist a commander in his planning. In crisis action
planning, the ESP process assists the warfighter by reducing friction. The
result is faster and stronger application of combat power because of
advance knowledge of a site’s ability to support military operations. The
ESP process must have a clear and explicit linkage to logistical support
requirements, not only for wartime operations but also for humanitarian
operations, multinational exercises, and peacekeeping efforts. These
requirements will not be just for the Air Force but for all our partners in
operations across the globe. The time is now for senior joint proponents
of a joint or coalition ESP process to lead the initiative. Perhaps USPACOM
could resume where the efforts seemed to have stopped, but before this
can happen, Headquarters Air Force needs to coordinate with the Joint
Staff and USPACOM to establish USPACOM as the lead agency or test
command for establishing expeditionary site plans within the joint
community and multinational arena. Additionally, Headquarters Air Force
and Joint Staff should dialog with JFCOM and establish a joint study
group that would assess integration of technologies that support ESP
efforts—all for the intent of ensuring compatibility of systems while
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reducing redundancies across the Services. Finally, these technologies and
the overall ESP process should be incorporated into future exercise
scenarios. The result will be a more lethal, agile, and sustainable combat
force—for our Air Force, the other services, and coalition partners.
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Since the end of the Cold War, the United States has
benefited from a world of relative peace without a peer
competitor. While current operations in Afghanistan and
Iraq force an operational tempo higher than anytime
during the Cold War, the current DIB has restructured
itself from defense toward the commercial sector.

Introduction

The Defense Industrial Base (DIB) is at a unique crossroads in its history. While the
DIB has provided America and its allies with world-class military weapons and
supplies since World War I, the size and scope of the DIB have changed significantly

throughout the 20th century. The focus for the new century will be to provide necessary
policy for shaping the industrial environment, while addressing the emerging issues of the
day: constrained defense funding, industry consolidation, globalization, and export
policies.

Since the fall of the Soviet Union, the anticipated peace dividend of the 1990s has led
to a significant decline in the Department of Defense (DoD) budget for military procurement.1

The decline has required significant industrial restructurings, mainly in terms of
acquisitions and mergers, resulting in the loss of more than 2 million defense-related jobs.
The increased vertical integration of technology within remaining companies led many
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When mobilized for war,
history has shown US
production capabilities and
abundance of natural
resources a deciding factor
in military conflict.

second- and third-tier suppliers to have difficulty entering the defense
market. These suppliers are the ones that have proven to be the most
innovative in terms of new technologies. Further, since 1981, the Services
no longer have held the lead in research and development (R&D) funding
in relation to the commercial sector. As a result, the percentage of scientists
and engineers working on DoD-specific programs has declined.

As sales dropped, manufacturers shifted from DoD-related work to more
lucrative and stable, globally oriented commercial markets to maintain
profitability. In response to market trends and the availability of
transportation, worldwide supplier chains have become an integral part
of commercial production. Commercial off-the-shelf became the newest
concept, integrating commercial products for military applications and
circumventing the reduction in DoD funding. Aspects of high-technology
capabilities have declined as global producers began supplying more
developed products.

In 2002, Congress took note of the erosion of critical skills such as
shipbuilding, aircraft production, and tooling and its potential effect on
military preparedness. Many lawmakers in the 108th Congress encouraged
strengthening the Buy America Act of 1933, which required the DoD to
purchase only those products containing an increasing percentage of US-
made material. Although seemingly in the best interest of the nation,
industry leaders and Congress did not support the amendment. While self-
interests played a part, the underlying disagreement was the evolving
nature of the industry itself.

There are significant issues directly concerning the DIB if the United
States is to maintain a vibrant, responsive military establishment. First,
there are critical technologies of which the United States must maintain
a qualitative edge for national defense. However, short of major war
between nation states, the commercial sector will continue to outpace
defense-related production, and its inherent global reliance on suppliers
and customers will make American protectionism untenable. Second,
funding for national research programs is insufficient to sustain a vibrant
scientific community for military-unique applications. Last, the DoD must
reform the integration processes that link requirements to commercial
production. Unless the United States addresses each of these issues and
views the DIB as a global civilian-military system, it will remain
unprepared for the challenges that lie ahead in the 21st century.

History of the Defense Industrial Base
Changes in the size and scope of the DIB have been dynamic during the
last 100 years. When mobilized for war, history has shown US production
capabilities and abundance of natural resources a deciding factor in
military conflict. Yet, it was not until well into the Cold War period that
the United States considered defense-manufacturing processes a critical
industry and managed them accordingly. The result has been a sustained
evolution in capabilities in the latter half of the 20th century necessary to
meet the demands of being bipolar with the Soviet Union. The DIB served
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American interests well in maintaining a qualitative balance of power for
nearly 50 Cold War years. As the United States enters the 21st century
without a true peer competitor, the critical question will be whether the
nature of industry has remained the same or if the environment
fundamentally changed in ways requiring reformation in US policy.

World War I Mobilization and the Interwar Years
Owing to its mainly geographical isolationism early in the 1900s, the
United States grew as a world power without a large standing army or
navy. Although the United States fought other wars early in its history,
World War I was the first real challenge to its isolationist policies and
drew America squarely into the European conflict. Until that time, US
military production relied on a thin core of Federal arsenals and private
contractors to equip its minimal force structure. When called to fight in
Europe, America quickly energized its massive industrial potential to
meet not only its own demands but also that of its allies. The Government
successfully expanded its existing defense production, converted its
existing commercial capacity to the production of war material, and
opened new plants built with government funds.2 At the war’s conclusion,
major industrial suppliers, such as Newport News shipbuilding and the
Boeing Company, emerged from World War I as America’s future titans,
with others following as the commercial revolution swept over industrial
America.

Wartime mobilization had not been an efficient process, however. US
lawmakers realized the need for a central coordinator to ensure adequate
production capabilities remained during the interwar years. The National
Defense Act of 1920 charged the Assistant Secretary of War with the
supervision of procurement of all military supplies and other businesses
associated with industrial mobilization essential for wartime.3 Congress
also passed legislation that established the mechanism for mobilizing
industry in case of war and reorganized the procurement process. While
administratively effective, the United States, nonetheless, returned to
its prewar reliance on government arsenals with minimal commercial
influence.

America emerged from World War I as an industrial power. But with
a growing demand for consumer goods, the fledgling defense industrial
base quickly transitioned into a burgeoning commercial sector. As the
storm clouds of war darkened in the late 1930s, the United States was
prepared in terms of overall industrial capacity but, once again, did not
have a specific defense sector tailored to meet the demands of war in
Europe and the Pacific. It was to relearn many of the lessons of pre-World
War I.

World War II and Cold War Periods
   I want to tell you from the Russian point of view, what the President
   and the United States have done to win the war. The most important
   things in this war are machines. The United States has proven that it
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can turn out from 8,000 to 10,000 airplanes a month. Russia can only
turn out, at most, 3,000 airplanes a month. The United States,therefore,
is a country of machines. Without the use of those machines, through
Lend-Lease, we would lose this war.

—Joseph Stalin

As the United States prepared for war in Europe, the Japanese attack on
Pearl Harbor forced America to confront a massive two-theater war
strategy. The military buildup and combat resupply requirements of World
War II outstripped the US ability to produce war material. The rise of
industrial giants made the transition to wartime production easier, but
the overall requirements exceeded the peacetime capabilities of the
nation. The Government and industry responded by leveraging
commercial companies, such as Ford Motor Company and Westinghouse,
to convert their commercial processes into military production lines. As
an example, the United States produced more than 31,000 B-17 and B-
24 bombers in less than a decade, many from companies whose primary
focus was automobiles and refrigerators (Figure 1).4

Figure 1. History of Business Relationship
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Figure 2. US Defense Budgets for Investment

For the 50 years between World War II and the end of the Cold War,
the speed and tempo dictated by detente with the Soviet Union meant both
sides would fight only with weapons and technologies available at the
outbreak of hostilities. To offset the Soviet’s quantitative edge in total
equipment, the United States and its allies sought to maintain a qualitative
advantage in technology, pushing industry to produce increasingly
advanced breakthroughs. Accordingly, a high state of military
preparedness equated into sustained, robust R&D and a production
industrial base.

For the first several decades of the Cold War, government R&D—
primarily for military purposes—drove technological innovation in the
United States.5 However, unlike the interwar years preceding it, the
military technology competition of the Cold War created a demand for
military-specific products, which had no specific counterpart in the
commercial sector. However, the pull of military R&D, coupled with the
push of civilian research, did push each sector to accelerate overall dual-
use developments.

The production of unique military products remained relatively steady
for the ensuing 5 decades of the Cold War, with one notable exception. In
the late 1970s, President Ronald Reagan infused large, sustained, annual
defense budgets to increase defense industrial production across the
Services (Figure 2). While this restored the military from its hollow years
under the previous administration and, arguably, led to the final demise
of the Soviet Union, it quickly resulted in an unsustainable overcapacity
in defense production. For the period ahead, this overcapacity–coupled
with reduced resources for defense, commonly referred to as the peace
dividend—would force industry to reorganize if it were to remain
profitable.

Unlike the interwar years
preceding it, the military
technology competition of
the Cold War created a
demand for military-specific
products, which had no
specific counterpart in the
commercial sector.
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The Fall of the Soviet Union
In 1993, Secretary of Defense Les Aspin conducted a bottom-up review
of the defense posture and concluded the defense industry needed to be
restructured—and quickly. Shortly thereafter, Deputy Secretary of
Defense William Perry announced to industry leaders—at what would be
termed the Last Supper—that a new DoD policy would actively encourage
DIB consolidation.6 It was a timely decision. As a result of the peace
dividend, the total defense budget declined by nearly 40 percent from its
1984 Cold War peak, with procurement declining by more than 65 percent
by 1998 (Figure 2).7 The increasingly prolonged gaps between the end of
a major program and the beginning of the next made it essential for large
defense companies to merge if they were to maintain critical portions of
the workforce. The defense industries responded in two ways: through
consolidation of existing production facilities and capabilities and by
internally reengineering themselves. Using military aircraft industry as
an example, in 1960, there were 11 US contractors able to design and
build aircraft. By 1990, the number dropped to eight. As of 2003, only
three remain—Lockheed-Martin, Boeing, and Northrop Grumman. In the
flurry of defense industry restructurings, many companies chose to leave
the defense industry completely (Figure 3), and in the process, more than
two million jobs were eliminated from the defense sector.8

For the titans that emerged, acquisitions increased their market share
and ability to vertically integrate developmental programs internally,
resulting in increased production efficiencies. While this initially had a
positive effect, the mergers and acquisitions saddled companies with
increased overhead and a larger debt at a time when there were fewer orders
for total defense goods and services.9 Companies responded by shifting
much of their work from defense to commercial products and focused their
discretionary spending on R&D programs accordingly.

While this industry consolidation was taking place, the overseeing
regulators in the Department of Justice and Federal Trade Commission
took note of the perceived impact on competitiveness, most notably
blocking the proposed acquisition of Northrop by Lockheed Martin.
Despite fears of monopolistic behavior by the surviving companies, the
policy safeguards enacted by the Federal Trade Commission and
Department of Justice seemed successful in maintaining sourcing
competitiveness with most all sectors of the defense industry having at
least two major competitors.10 In 2001, the Office of the Secretary of
Defense, Federal Trade Commission, and Department of Justice reviewed
28 mergers and acquisition cases. Only one was blocked, while two parties
terminated the process by withdrawing their applications.11

The future remains dynamic, however, for those titans that emerged
the 21st century. Because of the defense procurement holiday of the 1990s,
DoD faces significant difficulties in achieving a balance in transforming
the fighting force of the future while maintaining the current fleet of aging
equipment. The procurement portion of the defense budget grew from
$45B in fiscal year (FY) 1997 to approximately $60B in FY02.12 Yet, even

Because of the defense
procurement holiday of the
1990s, DoD faces significant
difficulties in achieving a
balance in transforming the
fighting force of the future
while maintaining the current
fleet of aging equipment.
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at this level of procurement authority, the bathtub created by the minimal
defense spending in the 1990s resulted in aging legacy systems, taking
an increasing portion of the operations and maintenance (O&M) funds, at
the detriment of new investments. The current operational tempo also has
proven far greater than previous Cold War requirements despite a
significantly smaller total force. Since 1990, the Navy has reduced its carrier
battle groups from 15 to 11; the Army consists of 10 divisions, down from
18 in 1990; and the Air Force reduced its fighter wings from 24 to 13.13

Yet, from the end of Desert Storm in 1992 until the present time, the United
States has maintained a decade-long surge in both military presence and
direct intervention operations. The result is a DoD-wide acceleration of
platforms reaching their service-life much faster than that originally
programmed. Many platforms, such as the Marine Corps CH-46 helicopter
and Air Force KC-135 tanker fleet, are already well beyond their design
life. Even more are meeting or exceeding their half life well before
expected.14

There are tough decisions ahead on defense transformation. According
to a July 2003 Congressional Budget Office Paper, The Long-Term
Implications of Current Defense Plans: Summary Update for Fiscal Year
2004, “The share of US gross domestic product dedicated to defense
spending declined from an annual average of 6 percent in the 1980s to 4
percent in the 1990s. If current defense plans are implemented, defense

Figure 3. Industry Consolidation, 1993-2000
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spending will drop to 3.3 percent by 2009, and 2.5 percent by 2022”
(Figure 4).15 This likely will focus a US decision to defer procurement of
weapon systems while paying increasing O&M costs, increase top-line
spending authority to maintain the current fleet while keeping current
weapon system procurement on track, or allow near-term reductions in
aging platforms to accelerate future buys.

The Emerging Defense Infrastructure
The environment for the 21st century has changed fundamentally from
the decades before. A report from the National Defense Industrial
Association indicates that half the 60,000 companies in the defense
industry in 1991 are no longer part of the industry, and 2.5 million jobs
have disappeared.16 A national movement emerged by the end of the 20th

century, which accelerated growth in the civilian technology sectors and
away from the defense base. Given the shrinking gap between high-end
commercial systems and military products, commercial R&D has become
the driving force of innovation rather than military-unique R&D. This
new environment will require different approaches for the DIB to remain
responsive to US defense requirements.

Is This the New Reality?
The industry consolidation of the 1990s ignited serious concerns among
policy makers about the future of competition and innovation in the US
industrial base. In the 1930s and 1940s, Germany and Great Britain
pioneered the opening phases of the turbojet revolution. But the US
aerospace industry almost single-handedly carried out a similarly
dramatic technological revolution in the 1970s and 1980s with stealth.17

Other defense industries met equally challenging technological gains.
Yet, the US industry of the 21st century is confronted with the prospect of
even fewer new programs to maintain its experience and supplier base to
stimulate these types of innovative thinking.

The industry consolidation of
the 1990s ignited serious
concerns among policy
makers about the future of
competition and innovation
in the US industrial base.

Figure 4. Defense Spending Percentages
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According to the Center for Strategic and International Studies (CSIS),
metal bending was the most lucrative stage in manufacturing 20 years ago.
Today, the most value is added in the systems integration stage where
manufacturers incorporate circuits, sensors, and hardware into complete
platforms. For instance, nearly 50 percent of today’s combat aircraft costs
come from avionics, sensors, fire control, and weapon systems, whereas
the industry standard had been 20 percent in the 1980s.18 The concept of
vertical integration during the DIB consolidation of the 1990s induced
manufacturers to not only produce components in house but also perform
the integration. The impact was the reduction in second- and third-level
suppliers, who no longer had a customer base, forcing a large percentage
of those companies to leave the DIB altogether. While the titans of industry
remained, the mainstream industry supporting the titans largely
evaporated.

Congressional funding changes further affected the supply chain. As
an example, one of the most devastating impacts on US suppliers in recent
history took place when the B-2 bomber buy was reduced from 132 to 20
in the 1990s. Because of the high investment costs of R&D associated
with the program, many suppliers went out of business, and many more
were crippled by the decision. There were government efforts to ensure
the survival of the prime contractor but little consideration for suppliers.19

The US aerospace industry lost an important and technologically
sophisticated part of its supply base as a result of the B-2 decision.
Additional capabilities and industrial capacities are in jeopardy today as
the costs of a high operational tempo impacts DoD investment accounts,
the brunt of which disproportionately affects the small suppliers’ market
share.

Funding Military-Unique R&D
With the end of the Cold War, investments in defense R&D and
procurement accounts declined 51 percent from 1985 to 1998.20 Rising
procurement costs, in general, coupled with reduced total purchases,
pinched the defense industry from both sides. Industry responded to
lessened requirements for military-driven technologies and the relative
decline in production by reducing discretionary spending—most notably
in defense-related R&D. In 1981, commercially funded R&D outpaced
the military for the first time in US history.21 As noted earlier, this came
when increasing percentages of defense-related developmental and
production costs were in systems integration where R&D is most important.
Dollars spent in production are typically several multiples of what was
spent in R&D, and it is the procurement budget of tomorrow that we are
seeing foreshadowed in today’s R&D budget.22

Beginning in FY01 the defense budget returned to positive growth in
R&D after a 4-year decline in constant dollars (Figure 5). The President’s
2004 Defense Budget provided important reinforcements in the DIB. The
$401B budget increased defense spending by about $17B from FY02, with
R&D and procurement accounts each increasing approximately 12 percent.

With the end of the Cold
War, investments in defense
R&D and procurement
accounts declined 51 percent
from 1985 to 1998.
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While encouraging, new R&D funding is being skewed toward near-term
priorities and away from potentially transformational capabilities. The
result is a depressed US military technology foundation at a time when
the premium on innovation has never been higher.23 The aviation industry
is a prime example.

Uneasiness over declining competitiveness and a potential loss of
innovation emerged from perceptions that, over the long term, insufficient
numbers of fixed-wing combat aircraft and related technology projects
would be available to support more than one or two design and
manufacturing teams. This perception was particularly true for fighter
aircraft projects, where it was believed the joint strike fighter would be
the last US-manned fighter development and procurement project for
decades. When the joint strike fighter development program ends in 2008,
full-scale development of fixed-wing combat aircraft in the United States
ends, save unmanned aerial vehicles (UAV). Part of the reason for a lack
of plans seems to be a lack of strategic consensus regarding what should
follow the joint strike fighter in development.

With the selection of Lockheed-Martin in October 2001 to develop
and produce the joint strike fighter on a winner-take-all basis, concerns
about future competition and innovation increased.24 Partnerships among
major production teams have lessened the impact on the DIB, but the
implication of a gap in development could mean the loss of industrial
R&D capability and capacity to design and build another combat fighter
in the future.

The US Brain Drain
Military designers often have unique skills that are needed only for
specialized defense programs. Once these skills are lost, they cannot be
replaced easily, yet the United States has lost them at an alarming rate. In
1986, the aerospace industry had 144,800 aerospace scientists and
engineers. In 2000, the number was down to 55,300.25

Military designers often have
unique skills that are needed
only for specialized defense
programs.

Figure 5. Defense Budget Trends, FY80-008
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The issue is twofold. First, industry consolidation and the significant
downsizing of the DIB during the 1990s lowered the overall requirement
for highly trained engineers and scientists. According to John Douglass,
president of the Aircraft Industry Association:

...24 years ago aerospace companies employed 20 percent of American R&D
scientists and engineers; by 2001, the level was just 2.4 percent. At the same
time, foreign nationals represent 40 percent of students now earning
engineering and science doctoral degrees in the United States.26

Second is the average age of the scientific workforce. Throughout the
DIB, the average age of the community is more than 50 years old, and
there is a massive retirement coming in just a few years.27 The average age
in engineers and scientists in professional aerospace engineering societies
is approaching 57 years.28 These are the designers who drove Cold War
innovation during the 1970s and 1980s. Because of limited programs and
underfunding, mid-career engineers today may have worked on only one
program. While fundamentals are taught in the classroom it does not make
up for decades of experience. For the private sector, the ability to attract
new talent is related directly to the current business environment. Until
potential employees look on the defense industry as a growth sector of
the economy, it will continue to have difficulty competing with other
sectors for the next-generation talent it needs.29

 Where Are the Innovators of the 21st Century?
   I worry about the technology base of this country. The degree of
   competition is declining in the defense industry. The longer the large
   defense contractors deal with the Defense Department, the more they
   become like the Defense Department—and I don’t say that as a
   compliment. They get big, and slow, and sluggish, and bureaucratic.

               —Secretary of Defense Donald H. Rumsfeld

A recent RAND study cited the common thread running through all the
periods of revolutionary innovation in US history: the key innovating firms
were, almost always, second-echelon prime contractors, companies either
moving into new areas of specialization or totally new entrants.30 Yet, the
environment created by DoD policy and DIB consolidation worked directly
against tier suppliers and new entrants.

According to David McCurdy, president, Electronics Industries
Alliance, there are at least four barriers to innovation in the defense
industrial sector. First, the DoD procurement process is more budget-driven
than strategy-driven. This approach sought to maintain force structure by
purchasing relatively few major systems but in large numbers. The net
effect is to lock in few system solutions to emerging military challenges.
Second, the long procurement cycles of the acquisition structure inhibit
rapid technological change where innovative companies excel. Third, the
impact of the 1990s was less of consolidation than abandonment. As noted
earlier, more than half the 60,000 total defense-related firms, including
many of the large commercial firms with defense divisions, left the industry

The long procurement cycles
of the acquisition structure
inhibit rapid technological
change where innovative
companies excel.
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altogether. The competitive landscape became dominated by a handful of
large firms and their direct subcontractors. Fewer firms ultimately meant
fewer bidders, and the decline of competition for DoD initiatives worked
against technological growth. Fourth, the DoD placed low priority on
experimentation as a means of stimulating competition and innovation.
Current practices do not reward companies for independent R&D.31

The Government Accounting Office (GAO) offered several options for
government programs to counter potential adverse effects of
consolidation. The GAO stated the DoD could direct its R&D investments
to encourage new companies to enter the defense market. Specifically,
the DoD could require major defense contractors to use open-system
architecture in designing weapon systems, make subtier competition a
contract requirement and explore opportunities for greater cooperative
efforts with international partners.32

The DoD also maintains a bureaucratic acquisition system that the
commercial sector finds extremely difficult to work with, one that many
companies have decided is not worth the effort.33 When there was a need
for emerging electronics, members of Congress were surprised when they
saw companies developing and producing goods in less than 90 days.
When asked how they could do that, industry officials stated, “They did
not have to go through the bureaucracy.”34 With so many barriers against
innovation, there is too little motivation for industry to take the initiative.

There are examples of success, however. The success of the Global
Hawk UAV resulted from Northrop Grumman’s acquisition of Teledyne
Ryan’s Unmanned Technology Division. The same could be said for the
joint strike fighter, produced by Lockheed Martin after gaining General
Dynamics, a long-time developer of fighter aircraft. While the barriers to
innovation are significant, there are emerging companies that hold
promise as titans of the 21st century. Foam Matrix teamed with Boeing to
make wings for the X-45 unmanned combat aerial vehicle, while General
Atomics emerged to field the Predator UAV successfully.

The Global Marketplace
Commercial market globalization is a reality and a mainstay of the US
national security strategy. Globalization integrates the political,
economic, and cultural activities across international boundaries and
seeks to provide enhanced opportunities for the companies and nations
involved. According to a Defense Science Board Task Force report, a
broader, less defense-intensive industrial base that is becoming
increasingly international in character now supports the DoD. This
transformation is caused by:

• Deep cuts in US defense investment post Cold War;

• An explosion in commercial sector high-technology R&D investment
and technological advancement;

• A sustained DoD acquisition reform effort allowing increased foreign
trade; and

Commercial market
globalization is a reality and
a mainstay of the US national
security strategy.
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• A shift in procurement emphasis, from weapons and platforms, to
sophisticated information technologies amplifying their capabilities35

The question the 108th Congress challenged itself with was whether
changes to core DIB capabilities constituted a need for new protectionist
legislation or a market-economics approach to production.

Impact of Buy America
Although some companies are currently struggling, the Defense
Science Board does not believe the traditional defense industry is
an industry in crisis.

—Susan Patrick, Under Secretary of Defense for Industrial Policy

The Great Depression provided the incentive to pass legislation to
st imulate  the US economy.  In  la te  1932,  newspaper  mogul
Wil l iam Randolph Hearst decided a Buy American campaign was the
answer to high unemployment. Every day for 2 month, his 37 daily papers
ran at least one article promoting the idea. The effort culminated in the
Buy American Act of 1933, which required the Government to purchase
US-made goods whenever feasible. In particular, the act mandated that
defense purchases contain at least 50-percent US-made products to keep
core manufacturing processes from migrating offshore.

Buy America, in its current form, encompasses far more than its initial
charter of economic stimulus. Lawmakers recently attempted to use Buy
America to fend off the effects of globalization within key manufacturing
states. Most notably, proponents sought to minimize foreign suppliers to
the defense supply chain, maintain US high-technology advantages
compared with its adversaries, and keep core manufacturing competencies
within the United States. To do so, Congress strongly debated an increase
in the percentage of US-made materials required in DoD weapon systems.
The chairman of the House Armed Services Committee inserted language
into the FY04 defense authorization bill requiring a 65-percent mandate
(from 50 percent) and attempted to restrict manufacturers to use only US-
made tooling. While the legislation failed to pass, the proposed increases
in Buy America would have had little benefit in practice, while levying
burdensome—and expensive—restrictions on defense-related production.

Industry itself did not support increased Buy America protection. The
Aerospace Industry Association said buying major weapons hardware or
electronics exclusively from domestic sources “would cause a wave of
foreign trade retaliation,” force companies to stop doing business with
the US Government, and could cause companies to go bankrupt.36 The
rationale was that much of the US industry—both commercially and
militarily—operates in the high-value design and integration segment
while it outsources much of the lowest cost production to foreign markets.
In fact, only 6 percent of military-related components come from foreign
suppliers according to the DoD studies.37 Additionally, defense and the
defense industry constitute only 15 percent of the machine tools consumed
by US manufacturing. The US domestic auto industry is by far the largest
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user of foreign machine tools, yet it was untouched by the proposed
legislation.

There is another avenue to maintaining US superiority in key
technologies. In 1950, Congress enacted the Defense Production Act,
Title III in response to the national emergency of the Korean conflict and
ensuing Cold War realities. Title III funding was used extensively during
the early 1950s to expedite expansion of industrial capacity for many
strategic materials, machine tools, and critical items needed to satisfy
evolving defense requirements. Further, Title III maintained a $2.1B
funding ceiling (1950’s dollars), with few restrictions, to encourage
private investment in production and supply. 38

It was a successful program as the United States transitioned its massive
World War II production into that demanded by the Cold War. Because
of the sustained growth in the overall industrial base, however,
requirements for Title III funding slowly declined, and by 1974, the fund
was technically insolvent. By the early 1980s, however, Title III interest
reappeared to reindustrialize certain segments of the defense sector,
mainly rubber and cobalt production and bearings for the Navy.
Congressional funding under Title III remains focused on accelerating
R&D technologies by providing $20-25M annually.39

While similar in intent, the significant difference between Title III and
Buy America is funding. Title III requires direct government
appropriations for programs deemed critical to US interests, while Buy
America levies industry with the responsibility for meeting its mandates.
Maintaining specific segments of defense supply is appropriate. However,
restrictions on defense production as a result of increased Buy America
protectionism would seem off target and counterproductive to efficient
production in an increasingly commercialized market.

Civilian Versus Military Production
The imposed standards, specifications, and Federal regulations levied on
defense industries by the US Government during the decades of the Cold
War divided companies able to employ standard commercial practices
from those performing defense-related work. To deal with the unique
requirements, the remaining defense-related companies maintained
separate defense divisions staffed with specially trained employees.
Additionally, many of the standard commercial practices, such as
establishing global supply chains and bilateral manufacturing, were
restricted by government regulations. The resulting cost increases for those
companies with dual production capabilities were factored into the price
of the firm’s defense-related products.40

The inefficiencies incurred as a result of dual civil-military production
lines are no longer economically feasible. Per unit costs skyrocketed in
efforts to recapture overhead expenses with the fewer weapon systems
being produced. One of the most visible examples again is reflected by
the B-2 bomber, which cost more than $1.1B each during its limited
production run of only 20 aircraft.41 Additionally, the high overhead costs
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imposed on small, innovative companies seeking to do business with the
DoD creates an artificial barrier to technology breakthroughs. Small
companies cannot accept the risk of expensive contracting processes by
themselves. The answer has been to create partnerships with major suppliers
with trained staffs already in place—Foam Matrix with Boeing, for instance.
However, the result of vertical integration and its impact on tier supply
requirements make this increasingly difficult with many small companies
that choose to remain focused on commercial applications.

The leading industrial and technology companies that remained in the
DIB during the 1990s also shifted from defense toward commercialization
to account for the decrease in DoD spending (Figure 6). Of the major
aviation suppliers, less than 50 percent of Lockheed Martin income now
comes from defense, while Boeing’s share accounts for approximately 21
percent of its annual business.42 The DIB of the 21st century is now in the
unenviable position of producing fewer systems at increasing costs, with
a supplier chain composed of increasingly disinterested companies.

As the DSB outlined, this means that US national interests for the future
lie in a well-integrated commercial and defense industrial and technology
base. The focus must be on eliminating or lowering barriers that make
doing business with the DoD unattractive and inhibit the integration of
commercial and military production lines for those companies that already
provide products to both sectors.43

Why Not an International Industrial Base?
There are parts of the defense industrial base where it is in our best
interest to buy some of our things from our allies for compatibility
reasons. It has to be a two-way street. If they are going to buy from
us, we have to buy some things from them.

—John W. Douglass, President
Aerospace Industries Association of America

The export control systems that govern licensing procedures today were
developed in the mid-1970s and are overseen by Department of State and

Globalization and
accelerating technological
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original export controls
sought to restrict.

Figure 6. Industrial Production by Market Group
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Federal Trade Commission Division of the Department of Commerce. The
intent was for State Department control over military goods and
technology, while the Department of Commerce would control
commercial technologies with potential military applications. In the post-
Cold War world, however, the distinction between advanced military and
commercial technologies becomes much harder to determine.

Globalization and accelerating technological advances have changed
many of the items the original export controls sought to restrict. The main
disagreement between parties is between those that see globalization as
creating the necessary corporate efficiencies versus those concerned over
technology compromise or potential international supply disruptions.
Friend and foe alike can access many of these technologies through less
restrictive commercial procurement channels. Because of decreased
investment spending on defense R&D, military-specific designs are
superceded routinely by other more advanced and commercially available
technologies. Many more have become available from foreign sources.
Examples are in space application, sensors, surveillance, simulation and
telecommunications.44 While the United States is advocating a revolution
in business affairs as a means of producing weapon systems faster and
cheaper, the revolution, from a technology standpoint, is equally available
on a global scale to nearly anyone.

The reality is that the overall defense industry is an irreversible global
enterprise that vastly favors the United States. According to Aerospace
Industries Association figures, the US defense industry accounts for more
than half the worldwide defense exports. More telling, the ratio of US
defense exports to imports is approximately 10:1.45 Of all US industries,
the aerospace sector is especially important to US interests. This sector is
the brightest spot in the US trade balance, with industry exporting more
than 40 percent of all US-manufactured aircraft.46 In 1998, combined civil
and military aircraft sales posted a record-setting $41B trade surplus,
equal to the remaining positive trade industries combined. While
impressive, the US aircraft export surplus declined, accounting for only
$30B by 2002.47

With the end of Cold War tensions, the worldwide demand for military
aircraft fell dramatically. Total US military sales accounted for $2.1B in
2000, as compared to $34B in 1999.48 The European Aeronautic Defence
and Space Company (EADS), the parent company of Airbus, recently
gained orders for 180 A-400 aircraft, a direct challenge to the US-made
C-130 and a near-peer competitor for the Boeing C-17. Airbus also is
making advances in the international air-to-air tanker market at the
potential expense of the Boeing 767.

The US civil aircraft market also declined significantly. The rapid
advance of aircraft industries in Europe and South America quickly
affected US manufacturers. For example, Boeing controlled 72 percent
of the global market for large aircraft in 1990. Yet, in 2002, Airbus
Industries eclipsed Boeing to become the dominant manufacturer. The
future for US commercial aircraft manufacturing is not promising. Airbus
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currently produces more than 50 percent of large commercial sales
worldwide, and as of 2003, Airbus posted 1,575 backlogged orders
spanning six major airframes, while Boeing has 1,357 across just two—
the B-737 and B-777.49

A potentially worsening effect is the number of commercial aircraft in
long-term storage in the southwestern US desert. The terrorist attacks of
11 September 2001 forced airlines to park many of their commercial aircraft
in the favorable desert climate. Current numbers stand at nearly 2,200
aircraft—many brandnew. According to industry analysts, as many as 700
of these may return to service, depressing future commercial orders.50

Boeing may be facing a long drought for sales at a period with its next-
generation airliner—the B-7E7 Dreamliner—several years from
production.

So what does the future hold for commercial industries with defense-
related products acting as large social systems with a global focus?
Because of intense market pressures, when asked to describe these issues,
the chief executive officers of Fortune 500 companies seldom cite national
security and the disintegration of the DIB.51 Today, while the DoD remains
the aircraft industry’s largest single customer, sales to DoD account for
less than a third of its total sales and are likely to continue to decline in
relative terms over the long run. As a result, it is more important than ever
that the defense industry be considered in conjunction with the larger
commercial sector.52

There also should be concern for overseas military sales. Foreign military
sales (FMS) are critical to the DIB in reducing the price the DoD pays for
equipment while feeding revenues back into industry R&D labs, creating
the source of new technology. Further, if industry is not able to sell its
products on the global economy, the result is a higher per unit cost for
aircraft sold domestically. The future does look positive as the F/A-18E/
F, F-35, and potentially the F/A-22 likely will spur foreign military sales
as many countries replace older fighters over the next 2 to 3 decades. The
more affordable joint strike fighter promises to be lower in price and
superior in performance than any other fighter in its class and ensures
interoperability with US forces during coalition warfare or peacekeeping
missions.

Significantly, many segments of the global DIB suffer from
overcapacity.53 For example, nationalistic behaviors have resulted in no
less than six new air superiority fighter aircraft—the Eurofighter Typhoon
produced by Germany, Italy, Spain, and the United Kingdom; the French
Rafale; Russian SU-37; Swedish Gripen; and US F-22 and F-35. This has
led to divisive behavior as nations seek to protect core industries despite
the global drawdown in overall requirements. Europe’s move to create a
defense and security identity only will exacerbate the current situation.
Trans-Atlantic partnerships, joint ventures, or mergers will not be effective
without a reduction of assets on both sides of the Atlantic.

Finally, there remains the fear of global manufacturers’ temporarily
slowing or denying their products based on national policies during
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conflicts involving the United States. This mainly is unfounded in practice,
however. Based on the latest information from the 2003 war with Iraq,
there has been no evidence of foreign supplier interruptions on the supply
chain as a result of nationalistic policies.54 The Under Secretary of Defense
for Industrial Policy, Susan Patrick, recently stated, while the United States
was not happy with the lack of German and French support for the war
in Iraq, “They went out of their way to help us in supplying defense
items.”55 Critical items included liners for chemical protection suits
supplied by the Germans and Japanese, helicopter landing mats made by
the French, and spare parts supplied by the German arm of EADS for use
aboard a US aircraft carrier.56 With less than 6 percent of defense
components sourced from foreign sources, Patrick stated “I’m hard-pressed
to have that constitute a national emergency of foreign dependency.”57

On the contrary, international DIB seems to provide many beneficial
effects. International partnerships offer decreased financial risk when
developing new technologies. A broader base of financiers reduces the
monetary risk to a single company involved with a major R&D program.
Using global practices aligns the DIB with commercial supply and
marketing practices, giving manufacturers greater access to otherwise
unavailable technology bases. Cooperative programs offer a lower per-
unit cost during production while ensuring compatibility of systems
across alliances. Most important, an international DIB focuses attention
on ensuring capacity for producing military systems better tailored to
requirements of the 21st century without protectionist overtones.

The Search for Industrial Transformation
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.

—Dave McCurdy, President Electronic Industries Alliance

The end of the Cold War and the resulting unipolar world allowed the
United States a unique moment to consider how it should transform itself
with respect to innovative military capabilities, while protecting the
domestic industrial base. To do so, the DoD’s most recent Quadrennial
Defense Review (QDR) called for a revolution IN business affairs to reduce
an unnecessary infrastructure.58 This follows from the revolution in
military affairs philosophy where the perceived introduction of new
weapon systems or system of systems could return an exponential yield
on investment. The question for the 21st century is defining how industry
can support DoD’s efforts to identify the right transformation systems—
all within defense spending ceilings.

Is DoD Procurement Strategy on Track?
Industry itself must be a key partner in transformation. Failing to address
this need could precipitate further erosion of the DIB or fall short of
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creating the innovative environment needed for real transformation. Recent
debates on the DIB reflect the United States may not be on the right track.
According to Sheila Ronnis in National Defense:

The Federal Government and, in particular, the DoD do not manage the
country’s industrial base as a system. US Government agencies rarely
compare notes to see how their collective policies might affect a company
or an industry. Interagency cooperation is an essential element of what needs
to change in the future.59

Reforms are underway at the DoD-level, focusing on the interagency
process, as well as attempting to define a weapons procurement strategy
for the future—difficult enough in peacetime but increasingly difficult
when current systems are aging at an accelerated rate. If the United States
is to transform its military within fiscal constraints, it must shift away from
an acquisition system based on a Cold War model of tight regulation over
the industry and inhibited risk taking. Defense studies find traditional and
emerging defense suppliers agree that barriers exist. These include:

• Insufficient visibility into the military enterprise

• Inadequate funding and advocacy for new technology transition

• Difficulty building a strong, interactive relationship with customers

• Cumbersome system-design specifications

• Lengthy, laborious sales cycles

• Limited access to development and investment capital60

While the DoD itself acknowledges the need to reform much of its
internal acquisition process and has taken serious steps to do so,
congressional actions may be necessary to overcome the largest hurdles.
Restrictions on trade exports, for example, create artificial barriers to
opening broader markets and commercial sources of technology. Annual
ebbs and flows in procurement budgets versus stable multiyear funding
create disproportionate effects through the contractor and supply chains.
And political influences on favored programs rather than those requested
by the Services is an area Congress solely controls. While it would be useful
to believe this environment would change, it is not likely to do so. To
meet the fiscal challenges ahead, the Secretary of Defense is proposing a
radical new effects-based strategic approach to overcome many of the
barriers present in the 21st century.

Effects-Based Procurement
We are following a consumption-oriented rather than investment-
centered approach toward our military forces. As a result, the nation
will be faced with the obsolescence of a large fraction of its stock of
military equipment and a massive bill for the modernization of the
Armed Forces if we are to maintain our foreign policy of global
leadership and our defense strategy of military preeminence.

—CSIS Study, March 1998
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According to Transforming the Defense Industrial Base, February 2003,
produced by the Under Secretary of Defense for Industrial Policy, as the
military moves to a new doctrine of “effects-based operations,” business
practices too must be effects-based. The study offers a roadmap for the
defense industrial base to ensure that an industrial base that delivers
transformational, network-centric weapon systems supplies the war fighter
of 2020.61 To do so, the study recommends:

• Viewing the industrial base as being composed of operational effects-
based sectors that support transformational warfighting (Figure 7)

• Organizing its decision processes to optimize operational effects, not
programs, platforms, or weapon systems

• Evaluating technological and industrial capabilities and concerns
within these sectors

Transformation guidance would come from the top in the form of
annual defense planning guidance that would clearly state the Secretary’s
mission precepts and allocate funding, much as it does today. An
enhanced joint requirements oversight council would have primary

Figure 7. Transformation Acquisition and Resource Allocation
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responsibility for identifying and prioritizing programs, new desired
capabilities, and capability gaps. The proposal is focusing on the
contribution of each warfighting capability within each of the five
operational sectors. This would create a synergistic effect, much as fusion
of C2 systems has done for network-centric warfare. A single binding
decision memorandum would flow from each sector and meld in cross-
functional defense planning guidance. Further, all participants, including
industry, would operate within the same construct to overcome many of
the most significant barriers cited earlier. The concept has merit, and the
DoD admits it likely will take congressional involvement to make it
happen. Given the difficulty the Services currently experience meeting
the Secretary’s vision for transformational goals, there seem to be many
more internal debates that must take place prior to the Secretary’s goal
being realized. However, it is the most overarching program yet proposed
to put a transformational strategy ahead of a consumption-oriented
planning and programming system.

Can the US Get There from Here?

The challenge of today’s DoD policy makers is to help shape an
industrial base that will supply the 21st century warfighters as
effectively as it has prior generations of American men and women
in uniform. The DoD must “inspire” the roadmap. Without such a
roadmap, we run the risk—after expending considerable time and
money—of reaching the wrong destination.

—UOSD Study, February 2003

Rather than fixate on the historic focus of using competition to reduce
costs, it is critical that the DoD aggressively foster competition in emerging
technologies to drive technical breakthroughs in lethality, survivability,
and combat capability. Recognizing that the futuristic weapon systems
are the products of today’s R&D investments, the DoD must review and
restructure its current programs. Most significant, short of massive funding
for new weapon systems, it must link strategic military requirements with
commercial practices. The 1-4-2-1 engagement strategy of the latest QDR
does not make that link. Even if it did, the bridge between legacy and
transformational systems is a difficult one.

The Under Secretary of Defense for Industrial Policy recognized that
futuristic weapon systems required for 2020 and beyond will not be forged
overnight. As stated in the February 2003 report, “As the DoD completes
its review and restructuring of current programs, some may be
discontinued, no longer relevant to the Secretary’s transformational
goals.”62 Despite this call for change and the recently passed 2004 National
Defense Authorization Act (NDAA) providing the language of
transformation, there was little funding for transformational weapon
systems. In fact, there is little to even call transformational. Other than the
Army’s Crusader, eliminated in 2002, the DoD failed to cancel any
significant program in the FY04 NDAA.
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Perhaps this approach is actually closer to being transformational than
thought. During Operation Enduring Freedom, the Services successfully
employed new sensor-to-shooter, network-centric links across a variety
of platforms. Predator and Global Hawk UAVs poured streaming video
directly to C2 centers, providing cueing for other systems. New
information fusion turned legacy systems, such as the B-52, into an
effective nontraditional close air support weapon. As the Services integrate
unmanned combat aerial vehicles into their fleets, other agencies already
have proven their combat effectiveness. New, innovative thinking and
creative applications may provide a much more cost-effective means of
achieving transformation than a wholesale approach.

A recent RAND study agrees.63 Rather than investing in single, far-
reaching programs, a better option would be funding a continuing series
of advanced design studies and development of experimental concept
demonstrators. This approach would yield a range of new technologies
and system concepts to support future military capabilities, while
sustaining a vigorous and competitive design and development capability
in the industry. This would cost less and could motivate manufacturers
to keep their design teams intact. The DoD is also advocating a three-
pronged testing strategy:

• Classical testing
• Focused joint experimentation to analyze proposed capabilities
• Battlefield testing prior to weapon systems’ being operationally placed

in service64

In fact, we are seeing much of the latter two today, with Global Hawk
UAV’s preproduction fielding over Afghanistan and Iraq and the Joint
Forces Command’s being mandated with primary responsibility for all
joint experimentation and formal input into the budgeting process.

The 12-percent increase in R&D investment dollars authorized in the
2004 NDAA is encouraging and consistent with the goals of the Secretary
of Defense. To fully realize a revolution in business affairs, increases must
be coupled with acquisition and trade reform if it is to strengthen the DIB.
So long as commercial markets drive US industrialization as they do now,
increased defense R&D budgets are but one positive step in the process.

Active R&D, followed by rapid experimentation, offers the DoD the
best response to the changing environment of the 21st century. An
energized DIB spurred by defense-sponsored R&D rewards industry for
innovation—the basis for transformation. Experimentation allows military
strategists the best opportunity for industry to develop the transformational
systems for tomorrow. Most important, an invigorated DIB will allow the
United States to respond proactively to future threats, rather than squander
its talents for lack of strategic policy.

Conclusion
The more things change, the more they stay the same. The requirements
for the 21st century DIB bear witness that the history of the 1920s and
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1930s has gone full circle. Prior to World War I, the United States depended
on relatively few core manufacturers to equip the minimal force structure.
When storm clouds gathered over Europe, the United States leveraged the
nation’s industrial capacity to equip the Allies and help win the war. As
the United States successfully emerged from World War I, it turned a
massive industrial base mobilized for war into a highly successful
commercial sector. With relatively little money flowing from Congress to
defense programs, the DIB, during the interwar years, eroded, and
improvements in defense technology stagnated with few significant
breakthroughs.

As the 21st century evolves, many of the same trends appear despite a
fundamentally different environment. Since the end of the Cold War, the
United States has benefited from a world of relative peace without a peer
competitor. While current operations in Afghanistan and Iraq force an
operational tempo higher than anytime during the Cold War, the current
DIB again has restructured itself from defense toward the commercial
sector. This transition occurred in less than a decade. Of the defense-
oriented companies remaining, government-sponsored mergers and
acquisitions of the 1990s resulted in a significantly reduced overall
capacity for defense-related production. Industrial titans again emerged
in the form of Lockheed-Martin, Boeing, and Northrop Grumman. It was
as if the United States were reliving the cycle of post-World War I
industrialization.

Rather than repeating the lessons of history, the goal for government
policy concerning the DIB is to ensure it is properly sized and funded for
peacetime, yet able to respond in times of war. With defense budgets
stretched thin by maintaining aging weapon systems, it becomes
imperative to create an efficient dual civilian-military industry,
capitalizing on the strengths inherent in each process. Commercialization,
accelerated with an increasingly global marketplace, has widened the gap
between the two. Vertical integration, federal acquisition regulations, and
export controls make it difficult—and expensive—for small innovative
companies to enter the defense industry. For those companies with active
defense programs, the brain trust of experienced defense-related engineers
and scientists is much smaller and of retirement age in the very near future.
Finally, while the United States remains the largest defense exporter in
the world, pressure from industries in Europe, Asia, and South America
are eroding the margin.

Can the United States develop a DoD acquisition strategy to maintain
its technological lead? The DoD must be encouraged to adopt commercial
practices to speed production and lower costs to do so. Industry cannot
afford to spend 10-15 years between design and production as many
programs call for today. It must increase R&D funding to stem the current
technical brain drain and attract the future engineers and scientists of
tomorrow. The acquisition process must provide incentives for small
companies to enter the defense marketplace—either in partnership or as a
direct DoD supplier—if it expects to foster an environment of innovation.

Can the United States
develop a DoD acquisition
strategy to maintain its
technological lead?



132

Defense Industrial Base: On
Target for the 21st Century

It must ensure congressional protection is targeted on those programs that
truly affect the health and well-being of the industrial sector as a whole.
Increased legislation and Federal adds to DoD requirements are not in
the nation’s interest. Finally and most important, the DoD must define
where  it wants to go in terms of transformation if industry is to help in the
process. The United States and its critical industries must come to the table
prepared for the tough road ahead if they are to meet the dynamic
challenges of the 21st century. And the time to do so is now.
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The Armed Services cannot transform into a 21st century
fighting force without investing in the resources to support
the warfighter on the ground.

Although the Army provides support to its forces through air, land, and sea lines of
communication, the focus of this article is to examine the air support required to resupply
maneuver forces when other options are limited.  As ground forces advance with great speed
and the size of the force does not make it feasible to secure ground lines of communication
(GLOC), logisticians may have to provide logistical support by air lines of communication
(ALOC) as the primary method of support. A change in doctrine may definitely be in order
if senior leaders determine intratheater airlift via ALOCs will support the warfighter. The
change in doctrine will be critical in determining the level of inventory to sustain ground
forces.

The Army cannot reduce its logistics footprint significantly without predictable,
responsive intratheater airlift on an asymmetrical battlefield.
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Logisticians were faced with
some unique challenges in
resupplying the force during
Enduring Freedom.

Background
In outlining the concepts of support and challenges of Operations
Enduring Freedom and Iraqi Freedom, one needs to start with planning
operations at the Army Component for United States Central Command
(ARCENT)—located at Fort McPherson, Georgia—immediately
following the terrorist attacks on the United States on 11 September 2001.1

At ARCENT, a predeployment site survey team was selected to go to
Karshi-Khanabad, Uzbekistan, to assess whether the site was feasible as a
logistics hub to support operations in Afghanistan. Duration of stay and
number of troops to be supported were some of the factors that went into
determining the level of development for the beddown locations of US
forces. All beddown locations have some basic requirements that must
be considered such as food, water, health and comfort items, fuel, and
services. The ARCENT Assistant Chief of Staff for Logistics (G-4)
attempted to keep the logistics footprint to a minimum by using the US
Central Command (CENTCOM) Sandbook, a standing operating
procedure  that describes the amount of resources required to develop a
base to be used for a given period of time and  prescribes the development
level of each of the beddown locations.

As the main body of ARCENT moved into Camp Doha, Kuwait,
ARCENT became the Coalition Forces Land Component Command
(CFLCC).  The CFLCC Assistant Chief of Staff for Logistics, C-4 (CFLCC
C-4) was responsible for ensuring uninterrupted logistics resupply for
ground forces. The CFLCC C-4 could not achieve a reduced logistics
footprint of sustainment stocks during Enduring Freedom and Iraqi
Freedom because the distribution system was not responsive or
predictable.

Enduring Freedom Concept of Support
Logisticians were faced with some unique challenges in resupplying the
force during Enduring Freedom. During Enduring Freedom, the CFLCC
C-4 attempted to reduce the logistics footprint in Afghanistan by
maintaining just enough supplies on the ground to support the ground
forces.

Initially, all support for Afghanistan flowed through Karshi-Khanabad
in the north. Once the decision to build up Kandahar, Afghanistan, was
made, the CFLCC C-4 coordinated efforts to develop it as a second hub
to support operations from the south. With the addition of Kandahar, there
were two strategic lines of operation identified to support the Coalition
Joint Operations Area (Afghanistan). Strategic airlift delivered cargo and
supplies to these locations to support operations in Afghanistan (Figure
1). Theater airlift would deliver supplies from Karshi-Khanabad or
Kandahar to Bagram and Mazar-e Sharif, Afghanistan.

Enduring Freedom Challenges
During Enduring Freedom, there were no secure ground or sea lines of
communication to bases in Afghanistan. ALOCs were the primary means



137

Reducing the Logistics
Footprint: Tailored Logistics

and Battle-Support Concepts

Background ........................... 136

Iraqi Freedom Challenges ...... 138

 Logistics Transformation
Vision .................................... 139

Information Management ....... 141

Distribution Management ....... 142

Army Sustainment ................. 143

Methods of Delivering
Sustainment by Air ................ 144

Airland ................................... 148

Analysis ................................. 151

Recommendations and
Conclusion ............................. 153

to resupply forces. Logisticians coordinated with the European
Command to determine the feasibility of using GLOCs to move supplies
from Germany to Uzbekistan via the rail system. GLOCs, however, were
not secure or reliable. For example, a trainload of bottled water took 45
to 60 days because of the different countries the train had to pass through,
and logisticians were not sure the cargo would arrive because of expected
pilfering along the route. No sea lines of communication could be
established because Afghanistan is a landlocked country. Enduring
Freedom confirmed the lesson that logisticians will have to consider:
availability of ground and sea lines of communication to support ground
forces, as well as their alternatives, such as airlift.

During Enduring Freedom, the lack of predictable theater airlift
required logistics bases to strive to maintain 15 days of rations and water
and other critical supplies, instead of the desired 5-day levels. Initially,
logisticians thought that a 5-day minimum on the ground would be
sufficient to sustain forces at each of the bases. However, since the aircraft
tasked with the intratheater lift mission had severe maintenance
problems, there was no way to predict when CFLCC would receive its
next air delivery. Thus, the second lesson confirmed during Enduring
Freedom is that aerial delivery of supplies must be predictable to reduce
the logistics footprint.

 Figure 1. Enduring Freedom Air Strategic Logistics Hubs
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Convoy security,
establishment of airfields,
and asset visibility were key
areas that presented
challenges for logisticians.

Iraqi Freedom Concept of Support
Strategic cargo delivered to support Iraqi Freedom came through Kuwait
until Baghdad International Airport could be utilized. Arifjan and Doha
West were the distribution hubs that would support operations in Iraq
through GLOCs. Logistics support areas were established in the vicinity
of airfields in Iraq to allow intratheater resupply. Airfields were identified
during the planning process to establish ALOCs throughout the area of
operations at logistics support areas—Adder, Bushmaster, Copperhead,
and Diamondback. Air and ground lines of communication were designed
to provide maximum support to ground forces. Every effort was made to
capitalize on information technologies. The CFLCC, along with the
European Command, developed an architecture to provide asset visibility.
Army senior leadership approved and provided necessary funding to gain
visibility of supplies in transit. All cargo and supplies would come into
the theater with radio frequency identification (RFID) tags placed on
pallets at Defense Logistics Agency and Army Materiel Command
warehouses, as well as ports of embarkation. Based on the level of detail
transcribed to the RFID tags at the point of origin, the RFID tags would
give logisticians the needed visibility to identify critical supplies quickly.
The Military Traffic Management Command ensured this process
occurred before loading aircraft or ships to minimize the frustrated cargo
in theater. Requests for supplies would be consolidated by supply support
activities, as much as possible, in the continental United States to relieve
the burden of breaking down pallets and redistributing supplies.
Distribution warehouses were created to maximize the efficiency of the
intratheater transportation system anchored at Doha West and Arifjan.

Iraqi Freedom Challenges
Convoy security, establishment of airfields, and asset visibility were key
areas that presented challenges for logisticians. First, during Iraqi
Freedom, the scheme of maneuver for combat forces was so rapid that
enemy forces were bypassed, and the lack of additional combat and
combat support forces available to conduct security of ground resupply
convoys was a key challenge. Next, airfields in the Iraqi theater of
operations were slow to become operational once certified by elements
on the ground.2  Finally, data recorded on the RFID tags did not provide
enough detail to assist in the rapid distribution of critical supplies or repair
parts. This lack of data put a tremendous workload on the distribution
centers. The distribution centers were not manned or equipped to break
down and reconfigure incoming pallets respective to supply support
activities. In the future, the Army will have to ensure a better plan exists
for the lack of secure GLOCs, as well as relook at how they support forces
forward on an asymmetrical battlefield, to overcome these challenges.
Support forces will not always have the luxury of secure ground lines of
communication to provide support to maneuver forces.

The CFLCC plan for Iraqi Freedom relied heavily on the use of
intratheater airlift to supplement the movement of supplies on GLOCs.
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Because of the Air Force’s current requirement to have 96-hour notification
to validate a cargo request, airfields placed into operation by advancing
Army forces could not be used in a timely fashion. Therefore, Iraqi Freedom
clearly illustrates that, to be effective, intratheater airlift must be
responsive, as well as predictable.

Logistics Transformation Vision
 The problem with armored forces is that they are hard to deploy and
hard to supply.

—Max Boot

It is important to look at where DoD, the Army in particular, is going in
the Logistics Transformation process, and some call this process
revolutionary. The Revolution in Military Logistics (RML) must define
how the logistics community will reorganize to support the warfighter.3

“The vision of the RML that has emerged is of a truly revolutionary
logistics system that marries the power of information with modern
transportation and electronic commerce systems.”4  According to the 2003
Army Posture Statement, the Army has begun developing key enablers to
achieve transformation through “embedded diagnostics and prognostics,
serial number tracking, and Global Combat Service Support—Army (a)
system that utilizes a commercial Enterprise Resource Planning solution.”5

The Logistics Transformation Vision is a plan to:

Ensure Army forces are capable of rapidly deploying in support of current
and future operational force deployment goals; effectively sustain the full
spectrum of Army operations, while synchronizing Army and joint efforts to
enhance strategic responsiveness—meet deployment time lines, Reduce CS/
CSS footprint in the combat zone; [and] reduce the cost of generating and
sustaining forces without reducing warfighting capability and readiness.6

Logisticians will have to change the way they support as noted in Table 1.7

Table 1. Changing the Culture
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The three objectives essential for achieving Logistics Transformation
are “optimizing logistics business processes, transitioning to a logistics
system open architecture that provides interoperable and actionable
logistics information, and enhancing logistics response to the joint
warfighter.”8  This article focuses on those actions that will complement
a predictable and responsive means of aerial resupply for the warfighter.

The key concept necessary to achieve this Logistics Transformation
is Focused Logistics.

Focused logistics will provide military capability by ensuring delivery of the
right equipment, supplies, and personnel in the right quantities, to the right
place, at the right time to support operational objectives. It will result from
revolutionary improvements in information systems, innovation in
organizational structures, reengineered processes, and advances in
transportation technologies.... Focused logistics will effectively link all
logistics functions and units through advanced information systems that
integrate real-time Total Asset Visibility with a common relevant operational
picture.9

 Information management, through a common logistics operational
picture, advances in automated information technologies, and advances
in transportation technologies will be critical to the success of Focused
Logistics.

Joint Vision 2020 states:

The result for the joint force of the future will be an improved link between
operations and logistics resulting in precise time-definite delivery of assets to
the warfighter. This substantially improved operational effectiveness and
efficiency, combined with increasing warfighter confidence in these new
capabilities, will concurrently reduce sustainment requirements and the
vulnerability of logistics lines of communication, while appropriately sizing
and potentially reducing the logistics footprint.10

The logistics footprint can be reduced in one of three ways:

• Changing the organizational structure required to support the force.

• Reducing the amount of supplies and inventory on hand at forward
bases.

•  Reducing the demands placed upon the system (using more fuel-
efficient vehicles).

In any event, the warfighter must be confident in these new capabilities
through an “improved operational effectiveness” to reduce the logistics
footprint substantially.  Although logisticians must continue to be
efficient in times of peace, in times of war, the effectiveness of our systems
overshadows the efficiency. It is the effectiveness of the logistics systems
that will give the warfighter the confidence to reduce sustainment
requirements, thus reducing the logistics footprint.

During Enduring Freedom, logisticians had to increase the days of
supply of food, water, fuel, administrative supplies, and health and
comfort items because the next delivery of supplies could not be reliably
predicted. There was a decision to increase from 5 to 15 days of supplies
on hand. Warfighters are more comfortable with a larger logistics footprint

Information management,
through a common logistics
operational picture, advances
in automated information
technologies, and advances
in transportation
technologies will be critical
to the success of Focused
Logistics.
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since their survival depends on it. Fifteen days of supplies on hand gave
the warfighter the confidence that the logistics system would be able to
support the force in a timely fashion.

With a predictable supply distribution system, the warfighter will
develop this confidence. Predictable resupply is one way to reduce the
logistics footprint. Dedicated intratheater airlift will be a way to ensure
this mission is accomplished, especially during operations with limited
or insecure GLOCs. As maneuver forces move rapidly and bypass enemy
forces to seize the enemy’s center of gravity or key objectives, this method
of resupply becomes more essential than ever to support the force.

Information Management
Information management is essential if the logistics system is to be
responsive.

The key to attaining and using information superiority lies in the network. All
the sensors available to the Armed Forces must be linked electronically, from
satellites to individual soldiers. They must be linked seamlessly with the
commanders and the shooters to provide them with a “common operational
picture,” a shared vision of what is going on throughout the battlespace (the
area in which operations are being conducted). This common operational picture
allows commanders to make decisions more rapidly and bring precision fires
to bear on the enemy more quickly and with greater effect.11

Logisticians also rely on a common operational picture to support the
commander effectively. The logistics common operational picture allows
logisticians to have asset visibility of logistics inventory from the industrial
base to the forward logistics elements, location of support forces, and
movement of supplies en route.

Asset Visibility
Asset visibility allows logisticians to respond to the commander’s
priorities. During Operations Desert Shield and Desert Storm, 40,000
containers arrived on the docks and had to be opened to determine what
was in them. 12  This caused a distribution bottleneck. During Enduring
Freedom, the US Army put in place information management architecture
that would prevent what happened in Operations Desert Shield and Desert
Storm—the massive stockpiles of supplies and no visibility of what was
in the containers. Technology in the hands of the soldiers proved
beneficial during Iraqi Freedom. Since the technologies were fielded
quickly, most logisticians had never operated the systems that were being
used to increase asset visibility. A rapid training program was initiated to
take advantage of these capabilities. Marine Corps Colonel Talleri, Chief
of Logistics Information and Transformation Division, J4, US Central
Command, understood the complexity of the tasks ahead and focused on
three targets. First, DoD, CENTCOM, and CFLCC logisticians focused on
detailed visibility of the contents of containers and pallets—asset
visibility. Second, these same logisticians needed to know “what were the
real-time inventories,” and third, these organizations had to be able to track
critical convoy movements. Talleri recognized this was only the beginning

The logistics common
operational picture allows
logisticians to have asset
visibility of logistics
inventory from the industrial
base to the forward logistics
elements, location of support
forces, and movement of
supplies en route.
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when he said, “It sounds like it’s a perfect world and this works
seamlessly.…. That isn’t the case. The challenge is we have to use all
these great technologies that are sort of independent.”13 Logisticians not
only must be able to see assets in the distribution system but also must
become familiar enough with the tools to redirect assets where the
warfighter needs them. Logisticians must have the ability to know what
needs to be moved to make more efficient use of the transportation system,
especially if airlift is the only available method of delivery.

Inventory
The American Heritage Dictionary defines inventory as “a detailed,
itemized list, report, or record of things in one’s possession, especially a
periodic survey of all goods and materials in stock.”14 A common
definition of inventory used by military logisticians is the quantity of a
given item from the factory to the supply unit just before the item is issued
to the soldier in the foxhole. Today, civilian industry has the ability to
keep track of orders received from their customers; know when the
customer will need to be resupplied; and through the use of technology,
“permitted enormous efficiencies by allowing corporations to make
accurate predictions, minimize risk, and adapt rapidly to changing
circumstances.”15  Reduction in inventories will allow the logistics
footprint to be minimized. Fewer persons will have to be on the ground
to manage these stockpiles. Seeing the inventory is only one aspect that
gives the warfighter confidence—logisticians must be able to move the
inventory to the right place and time to support the warfighter.

Distribution Management
Although information management is essential, distribution is equally
important. Every action taken to attain Total Asset Visibility (TAV) must
be supported by a predictable, responsive distribution system.
Logisticians not only must see what they need to do but also must be
able to take action. TAV and an agile distribution network will allow
logisticians the ability to direct and redirect cargo and supplies. Aerial
resupply through intratheater airlift is one means to achieve this.
According to Colonel Terry Clemons, Director of Combat Developments
for the Quartermaster Corps at the US Army’s Combined Arms Support
Command (CASCOM):

Future sustainment concepts are challenging but exhibit similar characteristics,
by emphasizing an increased reliance upon aerial distribution…. Aerial
distribution eliminates stockpiles, rapidly negotiates the realities of time and
distance, and reduces forward logistics infrastructure/footprint by relocation
rearward. Airland, airdrop, and helicopter sling-load operations become key
to future operational concepts and capabilities.16

Thus, logisticians are focusing more on air for resupply because of the
environment on the future battlefield.

While great strides have been developed to improve the distribution
system, the intratheater system must be effective. In times of peace,
efficient systems can be put in place to support static forces; however, in

TAV and an agile distribution
network will allow
logisticians the ability to
direct and redirect cargo and
supplies.
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times of war, the distribution system must be effective to support forces
on the move. Aircraft and vehicles may not be fully loaded as they depart
to forward logistics bases for resupply. Leaders and staffs must recognize
this requirement.

Army Sustainment
For the Army to capitalize on a responsive, predictable system of aerial
resupply, its logisticians must change the way they currently operate. The
Army used to depend on air resupply only as an emergency measure. In
the future, logisticians will rely more on airdrop and airland operations
for routine resupply as there is no longer a front line.

This bold dash toward the enemy capital left the US lines of communication
temporarily exposed. In normal army doctrine, an armored cavalry regiment
would have been deployed to secure the flanks, but Franks relied on airpower
alone. The price of this gamble was revealed when the Fedayeen and other
Iraqi security forces began attacking supply convoys.17

If Enduring Freedom and Iraqi Freedom are representative of future
operations, then Army forces will have to integrate air mobility fully  to
resupply forces on tomorrow’s battlefield.

In an Army Logistics White Paper titled “Delivering Materiel Readiness
to the Army,” the G-4 of the Army states, “The Army G-4 exists to deliver
materiel readiness to our soldiers.”  One of the Army G4’s focus areas is
“Modernize Theater Distribution.”  In this section, it states,

Effective theater sustainment rests solidly on the fundamental concepts of
distribution-based logistics. We need a single focus on the simple task of
guaranteeing delivery—on time, every time…. We will build warfighter
confidence by increasing visibility and establishing flexible, responsive
distribution capabilities. We will not need to store large quantities of supplies
forward because we will respond to customer requirements with speed and
precision. The G-4 will work with CASCOM and the US Transportation
Command, the DoD distribution process owner, to develop this solution from
factory to foxhole in the joint environment.18

Current service efforts to reduce the logistics footprint, combined with
experience gained during Enduring Freedom and Iraqi Freedom, all point
to the increased need for a system of intratheater airlift that is able to support
the warfighter when and where needed.

A senior army general, commenting on lessons learned during Iraqi
Freedom, stated, “Intratheater airlift was overly bureaucratic, resulting in
no value added during key combat operations.”19  A senior logistics
commander in Iraq stated that extensive training prior to commencement
of hostilities went into airfield opening and cargo clearance procedures.
After all planning and coordination had been completed, the Army was
still unable to open forward airfields rapidly to meet the sustainment needs
of the warfighter. 20  This situation cannot repeat itself in a future conflict
with limited or insecure GLOCs. For the Army and Air Force, this means
continued training must take place to ensure that a supply management
system featuring Total Asset Visibility is complemented by a distribution
system that maximizes its airlift element.

If Enduring Freedom and
Iraqi Freedom are
representative of future
operations, then Army forces
will have to integrate air
mobility fully to resupply
forces on tomorrow’s
battlefield.
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Methods of Delivering Sustainment by Air
If a stated goal of Focused Logistics is reducing the footprint of combat
service support in a theater, then aerial resupply must be considered as a
critical requirement to support this process. This is especially true in
operations such as Enduring Freedom and Iraqi Freedom, when GLOCs
were either lacking or insecure. The Air Force is concerned, as it should
be, with the efficient use of its resources, while the Army is concerned, as
it should be, with accomplishing its mission.

Airdrop
Currently, airdrop is considered an option of last resort. Future airdrop
systems, however, will allow for delivery of cargo and supplies with
increased accuracy while protecting the delivery system. The commander
on the ground is concerned with receiving resupply when it is needed. If
predictability is gained through airdrop, then the commander can accept
this method. One of the greatest advantages of airdrop is its availability
when aircraft cannot land because of weather, conditions of the landing
area, or enemy threat. However, there are five disadvantages with airdrop.
First, and probably the largest concern, is the condition in which the cargo
and supplies will land. Next, the cargo may not arrive at the desired
location because of many possible variables, including enemy
interdiction, a parachute malfunction, or a possible disruption or
malfunction of the GPS signal. For example, US forces destroyed six Iraqi
devices designed “to jam signals from the GPS satellite navigation and
weapon-guidance system.”21  Third, retrograde of unserviceables is not
possible. Fourth, the amount of cargo that can be delivered is reduced
because of the configuration required to prepare the load to be dropped.
And finally, the items must be dropped well in advance to allow support
personnel to retrieve and deliver the cargo to the customer at the required
date and time.

There are various options available to deliver supplies such as the Joint
Precision Airdrop System (JPADS), the 500-foot Low-Velocity Airdrop
System (LVADS), and the Dual Row Airdrop System (DRAS). Most of
these systems will not be available until FY09 and beyond. Of the systems
mentioned above, only the DRAS is available for the warfighter.22

Joint Precision Airdrop System
The JPADS is a combination of the Army’s Precision Extended Glide
Airdrop System (PEGASYS) and the Air Force’s high-altitude Precision
Airdrop Planning System (PADS). This is a joint system that allows the
Air Force to deliver supplies and cargo to the Army. The PEGASYS23

consists of a family of four GPS-guided, precision, high-altitude airdrop
systems. This family of airdrop systems is divided into four weight
categories: extra lightweight, lightweight, medium weight, and heavy
weight. This will allow loads from 220 to 42,000 pounds to be airdropped
to support the commander on the ground when landing is not feasible
(Table 1).

Future airdrop systems will
allow for delivery of cargo
and supplies with increased
accuracy while protecting
the delivery system.
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Table 1. PEGASYS Weight Categories

The extra lightweight category will allow standard airdrop of resupply
bundles/A-2224 and Container Delivery System (CDS). These loads will
range from 220 to 2,200 pounds. The Low-Cost Aerial Delivery System
(LCADS) is a more cost-effective way to reduce operating costs and is used
when recovery of the platform is not likely; however, if retrieved, it can be
reused (Figure 2).25

The lightweight category is designed to support the standard 463L
pallet designed for use in aircraft and aligns with the capabilities afforded
by the Enhanced Container Delivery System (ECDS). Both systems are
designed to be fully compatible with internal aircraft rail systems. The
lightweight category is designed to support loads that range from 2,200
to 10,000 pounds.26

The medium-weight category supports loads from 10,000 to 30,000
pounds. It aligns with the lift capability of the current Heavy Expanded
Mobility Tactical Truck with Load Handling System (HEMTT-LHS) using
a flatrack or container roll in/out platform (CROP) loads with a rigged

The lightweight category is
designed to support the
standard 463L pallet
designed for use in aircraft
and aligns with the
capabilities afforded by the
Enhanced Container
Delivery System.

Figure 2. Low Cost Aerial Delivery System

Category Targeted 
Loads 

Type of 
Cargo 

Initial 
Production 

Extra Light Up to 2,200lbs Bundle/A-22 
and CDS 

FY09 

Light >2,200lbs up to 
10,000lbs 

463L pallet 
and ECDS 

FY11 

Medium >10,000lbs up 
to 30,000lbs 

Flat rack or 
CROP 

TBD 

Heavy 
>30,000lbs up 
to 42,000lbs 

Future 
Combat 
System 

TBD 
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weight of up to 26,000 pounds.27  This will permit complete flatrack or
CROP loads to be delivered intact to and picked up by HEMTT-LHS and
Future Tactical Truck System—maneuver sustainment vehicles
(Figure 3).28

The heavyweight category will handle loads of 30,000 to 42,000
pounds. This category was targeted for upper weight range for C-130
transportability and allows for delivery of full weight Palletized Load
System (PLS) flatrack loads (up to 33,000 pounds) fully rigged
(Figure 4).29

 The Air Force has developed PADS, which provides accurate wind
information to the aircraft at various altitudes and increases accuracy of
drop through the calculations of a computed air-release point. This will
increase the survivability of the aircraft and crew because it is released
from higher altitudes.30 Loads are expected to be delivered at altitudes
from 25,000 to 35,000 mean sea level (Figure 5).31

Figure 3. HEMTT-LHS Unloading a CROP

Figure 4. PLS with Empty Flat Rack

The Air Force has developed
PADS, which provides
accurate wind information to
the aircraft at various
altitudes and increases
accuracy of drop through the
calculations of a computed
air-release point.
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The JPADS allows the
airdropped cargo to be fully
maneuverable throughout
descent from multiple air
carriers, and based upon
weight, the cargo can “land
within 50 to 300 meters of
the desired location.”

Figure 5. JPAD Rigged for Airdrop

There are several advantages to JPADS. The JPADS allows the
airdropped cargo to be fully maneuverable throughout descent from
multiple air carriers, and based upon weight, the cargo can “land within
50 to 300 meters of the desired location.”32  This accuracy will improve as
technology advances. The delivery aircraft is more survivable because of
cargo release from higher altitudes. This system will increase the Army’s
ability to receive critical supplies and equipment up to 42,000 pounds
anywhere on the battlefield.

500-Foot Low-Velocity Airdrop System
The 500-foot LVADS is a single platform delivery at 500 feet and can
support loads up to 22,000 pounds. The lower altitude increases delivery
accuracy of cargo but places the aircraft in range of antiair artillery attack.33

The LVADS is scheduled for initial production in FY09 (Figure 6).34

Dual Row Airdrop System
DRAS redesigns the cargo area to allow a 160-percent increase in utilization
of C-17 aircraft (eight versus three 18-foot platforms). With the increase
in cargo space, the number of aircraft required is reduced and the extraction
reduces drop-zone dispersion.35

Although the accuracy has improved tremendously, airdrop of cargo
and supplies has an inherent amount of risk of damaging the load upon
landing. If the cargo is critical, then the amount of time to replenish the
load could be costly in terms of lives. This could happen through a number
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of unforeseen incidents, such as ammunition becoming unserviceable,
water bottles being damaged, or repair parts being damaged because of a
mishap that could not be replenished in a timely manner.

Airland
The other option available to deliver cargo and supplies on the
battlefield is airland. Airland relates to delivery of supplies by either
rotary wing or fixed wing which requires a semi-improved airfield. The
advantages of airland are that it is accurate, the cargo has a higher
probability that it will arrive at its destination in a serviceable condition,
more cargo can be delivered, and unserviceables can be retrograded. The
disadvantages are that the aircraft is more prone to enemy threat and may
not be able to land because of airfield conditions or weather.

Figure 6. C-17 Dual Row Airdrop

If the cargo is critical, then
the amount of time to
replenish the load could be
costly in terms of lives.
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Rotary-Wing Aircraft
Rotary-wing aircraft capable of resupplying ground forces include the
Army’s CH-47 Chinook and Marine Corps’ CH-53E Super Stallion
helicopter. Rotary aircraft capabilities are limited by density altitude;
atmospheric temperature, available engine torque; payload; and
especially, range. Along with the other advantages of airland, rotary-wing
aircraft can conduct sling-load operations, used when rotary-wing aircraft
carry external loads. The key disadvantage of rotary-wing aircraft as
opposed to fixed-wing aircraft, however, is their limited payload and range.

The CH-47 Chinook is a medium-lift helicopter and has been in
operation for more than 35 years. The Model D has been in operation for
more than 15 years. The Army plans to have 300 CH-47s remanufactured
and new technology inserted. The improved cargo helicopter (CH-47) will

Figure 7. CH-47 Chinook

Along with the other
advantages of airland,
rotary-wing aircraft can
conduct sling-load
operations, used when
rotary-wing aircraft carry
external loads.

Figure 8. CH-53 Super Stallion
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feature a digital cockpit capability, enabling pilots to communicate
digitally on the battlefield. The helicopter can carry a payload up to 13
tons, which is a combination of both internal and external loads (Figures
7 and 8).36

The CH-53E is a heavy-lift helicopter introduced into service in June
1981. The CH-53E is capable of lifting 16 tons. The aircraft can retrieve
a downed aircraft, including another CH-53E. It is has an all-weather
capability through a digital automatic flight control system and engine
anti-ice system.37  It primarily is used to support the Marines and could
be available to support Army ground forces.

While both are capable systems, able to complement Air Force fixed-
wing aircraft, their limited range and payload preclude the possibility
that they can ever serve as a replacement.

Fixed-Wing Aircraft
Fixed-wing aircraft normally used to support the ground commander in
a tactical role are the C-17 Globemaster III and the C-130 Hercules. These
aircraft are used in the tactical role because they can land or take off on
shorter runways and can land on an unimproved landing strip.

The C-17 Globemaster III is the newest Air Force fixed-wing airlift
aircraft and is the most flexible cargo aircraft to enter the airlift force. It
has the capability to conduct strategic, as well as tactical airlift, missions.
It handles large or heavy outsized cargo and can operate on small, austere
airfields. It has the greatest maximum payload of the fixed-wing
intratheater aircraft and can perform a tactical mission of 170,900 pounds
and can hold 18 pallet positions (Figure 9).38

The C-130 Hercules is another Air Force fixed-wing airlift aircraft. It
was introduced in August 1962. In an effort to modernize the C-130 fleet,
C-130J-30 aircraft will replace the retiring C-130Es. The C-130 has a
maximum payload of 43,550 pounds and holds five and one-third pallet
positions. It is capable of operating from rough, dirt strips and is the prime
transport for airdropping troops and equipment into hostile areas. It can
accommodate a wide variety of oversized cargo.39

Operational requirements; environmental conditions, to include threat
and delivery location; and availability of air-delivery systems will
determine how logisticians and tactical commanders decide which method
of aerial delivery to use. Having said that, the overview in Joint
Publication 3-17 states, “The most frequently used airlift delivery
method” is airland, for a variety of reasons.40  Airland, primarily through
the use of fixed-wing aircraft, will be the first option because of the
condition of cargo (landing versus dropping) and accuracy (known
landing area). There will be less chance of damaged cargo on arrival.
While both methods can and should be employed, clearly the most
effective way to resupply ground forces by air is airland. Both of these
options, however, facilitate predictable and responsive resupply and allow
the commander to reduce on-hand inventory.

Operational requirements;
environmental conditions, to
include threat and delivery
location; and availability of
air-delivery systems will
determine how logisticians
and tactical commanders
decide which method of
aerial delivery to use.
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Figure 9. C-17 Globemaster III

Figure 10. C-130 Hercules

Analysis
The world situation and lack of funding have forced the Armed Services
to reevaluate the way they provide support. Changes in doctrine,
procurement, and experimentation will posture all the Services for success
in the future. To reduce the logistics footprint, the Army is on the right
course.  The key areas identified to accomplish the reduction of logistics
footprint are information management, distribution management, the role
of the Army and Air Force, and the airlift delivery method to support the
ground commander. Each of these areas will contribute significantly to
the overall success.

Information management will assist logisticians to see what is in the
supply system and provide timely information to redirect. The two key

The world situation and lack
of funding have forced the
Armed Services to reevaluate
the way they provide
support.
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elements of the information management system are asset visibility and
inventory. Logisticians must have a logistics common operational picture
that allows them to have asset visibility of logistics inventory from the
industrial base to the forward logistics elements, location of support forces,
and movement of supplies en route. The logistics common operational
picture is accomplished through asset visibility. Unlike the iron
mountains that were created in Operations Desert Shield and Desert Storm,
the  Army has made tremendous strides in implementing an architecture
that would provide visibility with the use of radio frequency identification
tags. By having visibility of what is in the distribution pipeline, the
warehouse becomes everything that is in the system. If logisticians can
act on this information, inventories can be reduced. Fewer persons on the
ground will be required to manage these stockpiles. Seeing the inventory
is only one aspect that gives the warfighter confidence—logisticians must
be able to move the inventory to the right place and at the right time to
support the warfighter. If aerial lines of communication are the primary
available method, as in Enduring Freedom, logisticians must use these
assets as efficiently and effectively as possible. This will only be the case
if our intratheater airlift system is both predictable and responsive to the
needs of the warfighter.

Distribution management is essential in reducing the logistics
footprint. The distribution network will allow logisticians the ability to
direct and redirect cargo and supplies. A responsive system is mandatory
to build the warfighter’s confidence in the system.  Thus, logisticians are
focusing more on air for resupply because of the environment on the future
battlefield. In times of peace, efficient systems can be emplaced to support
static forces; however, in times of war, the distribution system must be
effective to support forces on the move. Aircraft and vehicles may not be
fully loaded as they depart to forward logistics bases for resupply. Leaders
and staffs must recognize this requirement.

In the joint environment, the Army will be more dependent on the Air
Force. If maneuver forces are going to move rapidly without securing
ground lines of communication, logisticians will have to rely on airlift
delivery methods to resupply the ground commander on the battlefield.
The Army may need to reevaluate the security requirements to support
Air Force concerns with landing aircraft in a hostile environment. Areas
around airfields must be cleared of threats from surface-to-air missiles.
The Army G-4 has recognized the need to work with the Combined Arms
Support Command, US Transportation Command, and DoD distribution
process owner to come up with solutions on this new way of supporting
the commander. A key recommendation for the Army to bring to this
process is to reduce the 96-hour cargo validation requirement to a
timeframe that increases the responsiveness of intratheater airlift.

The Air Force, in the joint environment, does a tremendous job
supporting the Army on the battlefield; however, the Army will incur a
greater dependency on the Air Force if it is to reduce its logistics footprint
significantly. Currently, the Air Force supports the Army with tactical

Distribution management is
essential in reducing the
logistics footprint.
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aircraft to deliver support to ground forces through airlift delivery methods.
Airland is still the preferred and most frequently used method, but an
increase in the use of airdrop should be explored. Great progress has been
made to develop airdrop platforms to support the ground commander and
increase the survival of the delivery aircraft. However, these new
technologies are not scheduled for availability for several years.

During the Cold War, greater focus was placed on supporting ground
forces through securing ground lines of communication. A reduction in
personnel and the need to respond more rapidly to support the ground
forces will require a greater use of air assets. Requirements; environmental
conditions, to include threat and delivery location; and availability of air
delivery systems will continue to have an impact on resupply to ground
forces. Airland through the use of fixed-wing aircraft offers the greatest
potential because of its range, the condition of cargo (landing versus
dropping), and the accuracy (known landing area). There will be less
chance of damaged cargo on arrival. With these options, predictable
resupply will allow the commander to reduce on-hand inventory. Airdrop
must still be preplanned and ready to go to allow resupply of ground forces
when airland delivery methods are unavailable, while rotary-wing aircraft
should continue to complement Air Force intratheater forces.

Analysis determines that a future logistics distribution system will
require a predictable and responsive intratheater airlift capability, able to
respond to the rapid changes on the battlefield. Logisticians must use all
available information management resources to maximize the
transportation resources in support of the ground commander.

Recommendations and Conclusion
To reduce the logistics footprint, the ground commander must have
effective sustainment. When warfighters have confidence that the
logisticians can predict when resupply will occur on a routine basis, they
will feel able to reduce on-hand inventory levels because they will gain
confidence in the logistics system. Focused logistics initiatives are moving
the DoD in the direction to gain more visibility of assets, but distribution
will be the key to executing this task.

To ensure timely logistics support, combatant commanders must be
assigned or apportioned additional air mobility forces to conduct
intratheater airlift operations. The problem with the current system of
intratheater airlift is that it is neither predictable nor responsive. Airlift
currently provided does not complement Army initiatives to reduce its
logistics footprint and does not account for operations such as Enduring
Freedom and Iraqi Freedom in which GLOCs are insecure or unavailable.
As a result, the Air Force will need to determine the size of its tactical fleet
to perform intratheater airlift missions in addition to its strategic mission.
This article deliberately does not recommend the platform or the quantity
of aircraft needed; however, now is the time for the Air Force and DoD to
plan how they will support the Army in its missions. The Armed Services
cannot transform into a 21st century fighting force without investing in
the resources to support the warfighter on the ground.

When warfighters have
confidence that the
logisticians can predict when
resupply will occur on a
routine basis, they will feel
able to reduce on-hand
inventory levels because they
will gain confidence in the
logistics system.
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In conclusion, technology will be critical to achieve a reduced logistics
footprint, but this is not the only answer to the problem. As the Army
transforms, technology will improve information management through
greater asset visibility of inventory. However, the distribution system must
be reorganized to be responsive to the warfighter and flexible enough to
take advantage of these new technologies. For this reason, intratheater
airlift that combines agility and predictability is a requirement that cannot
be ignored. Once this happens, the warfighter on the ground (division or
brigade commanders) will be more confident that the logistician can get
what is needed, when it is needed, and in the right quantity. This
confidence will allow commanders to reduce the logistics footprint and
abandon the iron mountains of the past.
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Transforming combat support capability for opening
airbases into a highly responsive and adaptive capability
requires evolutionary thinking and approaches to deal
with the new strategic environment. This requires
rethinking doctrine, planning, and organization under the
AEF construct.

Introduction

The whole idea behind the expeditionary air force is to be able to plan and execute
air and space power anywhere on the globe…to do it in the way we train.

—General John Jumper, USAF

At this point in history, the US military enjoys unequalled combat capability as
demonstrated in Operations Enduring Freedom and Iraqi Freedom. These operations were
clear examples of the overwhelming capability of a technologically superior force. They
also demonstrated the enormous capacity of the US military to establish forward locations
for expeditionary operations. Yet, there remain significant areas where the United States
can enhance its ability to project forces. Along these lines, senior Air Force leaders have
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The term organization
implies the existence of a
distinct set of elements
functioning toward a
common purpose.

acknowledged the importance of airbases to projecting airpower anywhere
on the globe. Recent crises have compelled the United States to project
airpower into places where bases did not exist under the control of friendly
forces, thereby elevating the emphasis on seizing and opening airbases.
The Air Force, together with the other services, now strives to enhance
this competency for the purposes of maintaining the capability for
strategic reach and power.

Enduring Freedom and Iraqi Freedom highlighted the most recent
lessons. These operations highlighted shortfalls or gaps in the Air Force
and joint base-support planning process, particularly regarding the
planning and organization for opening airbases. These shortfalls revolve
around gaps in responsibility, planning, and coordination between ground
and air force units. These gaps were the result of inadequate doctrine,
planning, and organization for security, task accomplishment, and
command and control, predominantly during transition between phases
of base opening operations.

To establish the conceptual baseline, the following discussion frames
the contextual meanings of the terms doctrine, planning, and
organization. As defined in joint publications, doctrine comprises the
fundamental principles that guide action. Doctrine is authoritative but
does not substitute judgment. It should guide planning and organization.
Planning is the dynamic process and method of arranging details to
accomplish a specific set of objectives. As a process, military planning
integrates ways and means (the who, what, where, and when) to arrange
tasks based on desired objectives—the ends. Planning may influence
organization of forces at various levels and, vice versa, how forces are
organized may influence planning. The term organization refers to the
structural arrangement of forces (functions and capabilities) to accomplish
a specific set of objectives. While organization and planning are
overlapping constructs, they are different in the sense that process is
different from structure. This article addresses each construct separately
to highlight the unique influences on each other and on the process and
ability of opening airbases.

For the purposes of this article and with respect to Air Force doctrine,
the phrase opening airbases means those activities included in the initial
phase of employing personnel and equipment to set up and operate
facilities and systems at a designated location intended to serve as an
expeditionary airbase. Those activities include, in no particular order,
assessing the airfield, preparing the airfield for future operations, bedding
down forces, establishing wing-level command and control, and achieving
sortie generation capability. As defined, the construct of opening airbases
assumes that the basing area was not under the operational control of US
forces. The entry into the location could be a forced entry, typically
requiring Army or Marine ground combat forces, or a permissive entry.
The forced entry may be the result of a predetermined or notional plan to
seize an airfield following or during combat operations. Regardless of
entry type, these activities warrant some level of joint or service-specific
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doctrine, planning, and organization. This article primarily limits the
discussion to those issues that relate to the Air Force combat support
roles and missions of opening airbases. Air Force combat support forces
normally would not take an active role in forced entry.

In setting a roadmap for analyzing the context and interrelationships
among the issues with doctrine, planning, and organization, a few
guiding questions came to mind on how to frame the solution set. What
specific lessons have we learned from past operations? Are those lessons
being applied and, if so, how? Is there a viable plan for improvement?
What linked doctrine, planning, and organization? Are there any joint
issues? Does this affect planning integration with the combatant
commands? Is there adequate understanding of the environment in which
the change is taking place and a clear anticipation of ripple effects?

A Context for Change
Understanding the air and space expeditionary force (AEF) construct is
important to understanding the context of the challenges associated with
projecting forces to establish expeditionary airbases in forward locations.
The AEF construct is symbolic of the Air Force culture and distinctly
affects the way the Air Force plans for deployments and employment of
forces. Along these lines, the AEF construct drives the way the Air Force
structures force packages for contingencies. The construct has become
the framework for presenting forces to the combatant commanders and,
similarly, a critical aspect for effective joint planning. The AEF is the
construct the Air Force chose to deal with the uncertainty in the timing
and number of deployments required to support contingencies
worldwide. Understandably, the broad spectrum of instability across the
globe and unpredictable nature of conflicts, whether it is the result of
state aggression such as Iraq’s invasion of Kuwait or the result of ethnic
strife in failed states such as Somalia, drives a level of uncertainty in
planning. This uncertainty and unpredictability, combined with the
challenge of access for basing, increases the importance of having a
flexible and responsive base opening capability if the United States is
to maintain its current degree of global reach through rapid mobility. It
is also critical to maintaining a credible military capability, which is
essential to realizing the objectives of the US national security strategy.

The context, which begins with the end of the Cold War, is key to
understanding the influences on current Air Force doctrine, organization,
and planning processes. The end of the Cold War saw a rise in the number
of smaller scale conflicts throughout the world at a time when the United
States was undergoing a reduction in defense budgets and a smaller
forward presence. From 1985 to 1995, the defense budget declined by
40 percent. Department of Defense (DoD) personnel strength dropped
from 600,000 to 370,000, and the number of major overseas bases
declined from 39 to 13 forward operating locations.1 Limited forward
presence and more operations meant more deployments for a smaller force.
Air Force doctrine evolved and recognized that the military strategy
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shifted from an emphasis on forward basing to one of forward presence.2

Forward presence is achieved through the ability to deploy into a crisis
rapidly.

To address the operational deployment requirements for forward
presence and speed (for example, bombs on target within 48 hours of
tasking), the Air Force developed the AEF concept in 1998 and organized
the force (active duty, reserve, and guard) into ten AEFs. The intent of
the AEF concept was to “enhance operational responsiveness and provide
improved personal predictability and stability in airman deployments.”3

The drawdown of US forces, coupled with the AEF concept, requires the
capability to establish airbases in an environment where the US forward
presence is limited, so combat support capability is of much greater
importance. Air Force doctrine confirms the importance by identifying
Agile Combat Support as a competency for the Air Force. Basing is one
part of that competency. Some considerations in basing include force
protection, logistics, and access. These capabilities are inextricably linked
to combat support resources. Additionally, combat support resources are
a significant part of the forces deployed into a new base to provide the
key linkages for logistical support. To further illustrate this point, Figure
1 shows the amount of tonnage required to deploy support resources for
a wing of F-15E aircraft from the 4th Air Expeditionary Wing, Seymour
Johnson AFB, South Carolina. Deployment of aircraft to forward operating
locations obviously requires logistical support in the form of airfields/
ramp space, supporting infrastructure, supplies (fuel, munitions, water,
food, and so on), and the means to deliver supplies.

In addition to the contextual challenges for planning combat support,
the system itself is slow. The current deliberate and crisis action planning
system relies on a set of tools that allows forces in force packages to build
plans. The typical product of deliberate operational planning is known
as an operations plan (OPLAN). The OPLAN’s associated deployment
requirements normally are presented in time-phased force and deployment
databases (TPFDD), which track force packages against various identifiers
known as unit type codes (UTC). These concepts are foundational
constructs for the current planning system.

The current deliberate planning system does not support the Air Force
deployment time-line goals for a bare base and sustaining the operational
tempo of a typical expeditionary force.5 Figure 2 compares actual
deployment measurements to the goal of having bombs on target within
48 hours of aircraft arrival. The lift requirement and time to prepare support
facilities drive the time line. The Air Force must employ 72 C-17 loads to
stage a standard Harvest Falcon expeditionary shelter package, which
takes 4 days to construct for bare bases.6

In addition to being slow, the planning process is fragmented. In the
planning process, “Each commodity and its support processes are viewed
largely independently…. In this fragmented process, opportunities to
develop consolidated support operations…may be missed.”7

Further highlighting this fragmented process, a July 2001 study by
Major Christopher Valle points out that the Air Force actually has two

The current deliberate and
crisis action planning system
relies on a set of tools that
allows forces in force
packages to build plans.
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separate deployment planning processes, one for major theater war and a
second informal process for lesser conflicts that have characterized the
period since the end of the Cold War. The Air Force developed the latter
process to achieve the necessary flexibility to deploy personnel to small-
scale contingencies and multiple rotational deployments. Valle points out
that the Air Force used a separate process, known as the Air Force Palace
Tenure program, to manage support force requirements. As combat support
requirements grew over the last decade, the informal process only served
to fragment existing UTC force deployment packages as the Air Force used
a fair share approach for allocating requirements to the major commands
(MAJCOM). Before Enduring Freedom, as a rule, the Air Force built UTCs
to support large-scale conflicts; consequently, the UTCs were too
cumbersome or contained an inappropriate mix of capability (personnel
and equipment) to support today’s requirements for flexible and responsive

Figure 2. Deployment Time Lines

Figure 1. Breakdown of Support for the 4th Air Expeditionary Wing4
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force packaging. This study highlighted the need to provide detailed
manpower and logistics data to planners to support the requirements of
the combatant commands.

Similarly, an Air Force Audit Agency study alludes to the lack of
consistency in the planning process. The study concludes, “Air Force and
command planning personnel did not consistently and accurately assign
forces to the AEFs. Further, the Air Force did not adequately manage AEF
personnel requirements.”8 The study notes that the numbers of equipment
and persons varied from one AEF to the next, with AEF 9 having nearly
twice as many persons as AEF 10—24,755 compared to 11,154.
Additionally, the Air Force did not always use the pre-identified UTC
force packages in the Air Force Worldwide UTC Summary. In April 2001,
the Air Force Deputy Chief of Staff for Plans and Operations issued the
revised Air Force Instruction 1-400, which required corrective action.9

This is not to say that the Air Force expeditionary construct is broken
entirely but rather to point out some specific areas where the construct
needs improvement and the context that one must consider. Additionally,
this discussion serves as a baseline for better understanding the challenges
with opening airbases. The AEF construct was a transformational approach
designed to address operations tempo, but the transformation did not go
far enough. The force packages designed for major theater war in Europe
with forward basing are too bulky and inflexible to support the
requirements in today’s uncertain strategic environment with a much less
forward presence. Retooling the force packages will require an evaluation
based on capabilities. The planning system is not sufficiently adaptive
and responsive. The planning process is fragmented and relies on multiple
pathways, some informal. The doctrine, planning, and organizational
constructs must evolve. The best place to start is by drawing upon the
lessons from recent conflicts.

Lessons: Doctrine, Planning, and Organization
The Air Force considers the operational execution of rapidly generating
from seized airfields during Iraqi Freedom a success because of the
enhanced combat effectiveness and support the Air Force provided to
the other services.10 The underlying implication is that the Air Force used
the lessons of Enduring Freedom to implement improvements that it
incorporated into planning and execution for Iraqi Freedom.

Doctrine
Doctrine generally should identify the best way of employing forces based
on time-tested principles. Current doctrine falls short of identifying how
best to employ Air Force capability to open airbases. As noted earlier,
the absence of guidance contributed to the challenges with opening
airbases in Enduring Freedom and Iraqi Freedom. Understandably, with
greater uncertainty in terms of the location of future crises and threats,
becoming expeditionary has become a critical component of US national
security strategy. As the 2002 US National Security Strategy (NSS) notes,

The AEF construct was a
transformational approach
designed to address
operations tempo, but the
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the war in Afghanistan highlighted the need to transform maneuver and
expeditionary forces to operate in environments that require extended
logistics in remote locations with little forward presence.11 The current
NSS and force posture dictate the need for a basing capability that
facilitates global access. Since doctrine presumably provides guidance
on the best way to do things, that is where the discussion will start.

Several doctrine publications address areas relevant to planning and
organizational issues. For example, Air Force Doctrine Document (AFDD)
2, Organization and Employment of Aerospace Force, states, “The Air
Force component in a joint force will organize as an aerospace
expeditionary task force (ASETF).” The document also specifies that the
ASETF is a scalable and tailorable organization. This essentially means
that ASETFs shall be adaptive and flexible. Another document, AFDD 2-
6.3, Air Mobility Support, discusses the forces required and the sequence
of capabilities for establishing airbase operations. However, AFDD 2-6.3
does not address adequately the initial steps of opening airbases. It
discusses packaging capabilities as modules for deployment. The modules
are grouped under a broader concept referred to as the Global Air Mobility
Support System (GAMSS). GAMSS forces are comprised of five force
modules: (1) onload, (2) contingency tanker task force, (3) stage/en route,
(4) hub/transload, and (5) spoke/offload. The AFDD says “each force
module is comprised of the UTCs, personnel and equipment to sustain
bare base operations” but contradicts itself by stating that base operating
support forces are deployed after GAMSS forces. In other words, the
contradiction exists because sustainment requires base operating support,
yet the GAMSS concept presumes that the five modules do not contain
base operating support yet can provide sustainment capability. The AFDD
goes on to say that the supported combatant commander should provide
base operating support.12 Clearly, the underpinning thought for the
document assumes permissive entry into a location that does not require
airfield assessment or repair capability that resides in base operating
support.

Consistently, the published unclassified set of lessons learned identifies
the need for better doctrine. Following Enduring Freedom, some Air Force
agencies identified an opportunity to generate better doctrine to improve
how well training and deployment requirements are integrated in
organizational constructs. For contingencies within the last 6 years, the
Air Force divided itself into chunks of capability deployed forward as
AEFs.

These AEFs had little or no opportunity to train and develop as a cohesive unit
prior to arriving at their deployed location. In fact, 65 to 100 locations were
tasked to provide personnel to create and sustain many of the forward operating
locations (FOL) the Air Force currently supports [for Enduring Freedom and
Iraqi Freedom].… This is referred to as Swiss-cheesing the force....
Additionally, creating an ad hoc combat support organization has other adverse
affects [effects] as well.”3

An additional doctrinal issue discovered during Enduring Freedom is
the lack of joint doctrine on cross-service base operating support (BOS).

The current NSS and force
posture dictate the need for
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For example, Air Force combat support units found it extremely difficult
to determine BOS requirements for special operations units because of
their high tempo and secrecy regarding numbers of persons and
destinations. The differences between Army base operating support and
Air Force BOS concepts also became an issue. The Air Force integrates
base operating support into the AEF and air expeditionary wing structure.
Army units have a significantly smaller BOS capability in the active forces
and rely on reserve support battalions. The differences translated into
differing views on the scope of support.

When operations were joint forces, or in cases where the Army took over
from the Air Force, Army units generally did not provide support until after
all preparations were in place. Deployment orders failed to address base
operating support and were unable to get support units in these initial locations
early enough to provide adequate support.14

Other services’ reliance on Air Force beddown capability and quality-
of-life assets, when collocated with Air Force forces, strained Air Force
assets.15 Another joint interaction issue is the need to address the command
and control transition from ground forces, which seize airfields, to airmen,
who stand up and operate airfields. The bottom line on doctrinal issues is
as Task Force Enduring Look concluded, “Solid doctrine, deployment
and employment procedures, and strict adherence will provide the
necessary framework to reduce the confusion and enhance mission
capability.”16

Planning
Operation Allied Force is a case where planning was made more difficult
because of the lack of a planning template for matching forces to capability
requirements. While each functional area in US Air Forces in Europe
identified requirements in the Joint Operation Planning and Execution
System, only 40 percent of the TPFDD requirements contained adequately
identified standard (versus nonstandard, piecemeal, or tailored) UTCs.
The confusion resulted in people being dual tasked and “deployed
through two different tasking vehicles,” which made it difficult for the
planning staffs to determine the impact to OPLAN requirements.17  Several
years later, similar challenges would occur in Enduring Freedom.

The Air Force experienced a number of challenges in planning for the
movement of forces into Afghanistan to support base openings. During
the initial efforts of Enduring Freedom, movement of forces began before
an OPLAN or TPFDD was completed.18 The absence of established plans
while personnel and equipment were flowing complicated command and
control efforts and operational control alignment. Similarly, while the
timing of US Central Command’s (CENTCOM) movement of
headquarters forces from MacDill AFB, Florida, to Prince Sultan AB,
Saudi Arabia, most likely was driven by higher direction and
circumstance, the timing may have contributed to some of the planning
challenges. In October 2001, the Air Force opened two expeditionary
bases in Afghanistan to provide air support for ground operations. Ground
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forces executed the early planning for initial operations in northern
Afghanistan, absent any coordination with the air component. By the time
the air component became involved, it was clear that basing would be a
challenge. “In October 2001, a requirement emerged, an order of magnitude
increase, for close air support that was unfeasible given the existing layout
of accessible bases.”19 The geography alone served the purposes of the
enemy’s antiaccess wedge against coalition capabilities. Planners were
just beginning to think about forced and permissive entry for the purposes
of establishing airbases. During that time, given that it was a ground
operation with evolving air support, it was unclear who should take the
lead in establishing a basing strategy for northern Afghanistan. The US
Air Forces CENTCOM (CENTAF) Combined Air Operations Center
accepted responsibility and began to aggressively work with CENTAF
A4 staff and Headquarters Air Combat Command staff to develop a basing
strategy. In addition to planning challenges related to Air Force units, joint
interaction generated a different set of planning challenges.

Joint operations with special operations forces (SOF) created a unique
set of planning challenges during Enduring Freedom that may not be
obvious from studying earlier conflicts. The use of SOF in Enduring
Freedom and Iraqi Freedom was an order of magnitude greater than that of
Operation Desert Storm. SOF operations typically require special
requirements and control of information regarding when, where, and how
many troops will arrive on a specified site. This creates challenges in
planning the right support for beddown, daily operations, base growth,
and sustainment. In Afghanistan, “Those units accompanying special
forces units conducting site surveys often had a difficult time completing
detailed surveys due to the myriad of mines and UXOs [unexploded
ordnances] scattered throughout the location.”20 These were just a few of
the challenges in Enduring Freedom.

In a July 2003 briefing to the Senate Armed Services Committee,
General Tommy R. Franks, commander of US CENTCOM during Enduring
Freedom and Iraqi Freedom, specifically mentioned that planning was
cumbersome in Iraqi Freedom.21 Similarly, the Task Force Enduring Look
review concluded, “Time-compressed adaptive planning, delayed
coordination, and the absence of dedicated, tailorable, contingency-
response planning contributed to difficulties in supporting the initial bases
with follow-on conventional forces.”22 Additionally, the Air Force civil
engineering  community discovered that predeployment information was
fragmented and difficult to acquire. Airbase planning programs such as
GeoBase and GeoReach, which were accessible during most of the conflict,
were not available for early deployments. Additionally, initial site surveys,
current base support plans, maps, runway information, or data on existing
facilities and utilities for candidate-basing locations were difficult, if not
impossible, to locate.23 In almost every case, assumptions that utilities
would be operational on seized airfields were wrong.24

On the other hand, the use of automated expeditionary site survey tools,
such as GeoReach, proved beneficial in rapidly adjusting plans during
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execution of Iraqi Freedom beddowns. Beddown site selection and
planning was reduced to a matter of hours instead of weeks.25

Organization
Enduring Freedom and Iraqi Freedom provide several lessons on how to
derive a better organizational construct for opening airbases in the most
expeditious and logical manner. Of the functional areas affected, the ones
that stand out are civil engineering and airfield operations (AO). During
Enduring Freedom, the Air Force discovered that the AO capability was
not part of the core UTC package.26 Additionally, the lessons of Enduring
Freedom and Iraqi Freedom revealed that the Air Force needed an
enhanced capability for airfield mine clearing. Army combat engineers
initially cleared munitions from airfields, but the Army engineers were
not aware of the need to establish clear zones for airfield operations.
Hence, the Air Force initially was stuck with unusable airfields because
of inadequate munitions clearance capability, particularly subsurface
mine clearing capability.27 In November 2001, as coalition ground troops
seized the airfield at Mazar-e-Sharif, Afghanistan, they realized the
bombing campaign had rendered the runway and airfield operations
facilities unusable because of craters and unexploded ordnance and other
explosive devices. Airfield operations and civil engineer personnel were
called upon to make the airfield usable. The challenge was getting Air
Force personnel, heavy equipment, and supplies in place when no reliable
secure land route was established. Eventually, the Air Force team was
able to open the runway within 10 days of seizing the area.28 While this
effort was a success, the event awakened the Air Force to the challenge of
opening airbases in remote locations and drove the creation of airborne
engineer units in the Air Force. The airborne engineer units were formed
from elements of Air Force combat engineer units known as RED HORSE
(Rapid Engineer Deployable, Heavy Operational Repair Squadron,
Engineer) teams. The first use in Iraqi Freedom of airdropped airfield repair
teams, Airborne RED HORSE (ARH), was generally successful. The Air
Force deployed three teams of 35 combat engineers to repair damaged
airfields. However, the combatant commands’ unfamiliarity with ARH
made it difficult to push the capability into the war plans.29 This failure
is related to issues with joint doctrine, coordination, and planning between
components and combatant commands.

Tallil—The Case That Ties It All Together
The dominant thinking for agencies that have studied this problem is
that the opening of Tallil AB, Iraq, is the best example from which to
draw lessons. The following discussion, which supports the Tallil claim
as best example, is based on information presented at the Combat Air
Forces (CAF) and Mobility Air Forces (MAF) Commanders Conference.30

Tallil AB is located in the former southern no-fly zone near An Nasiriyah,
Iraq. Before US occupation, the base was essentially nonoperational. US
operations denied the Iraqis use of the airfield despite the absence of
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airfield bomb damage. Subsequently, CENTCOM initiated a joint effort
to seize and open the base for coalition forces. On 22 March 2003, the
Army’s 1st Brigade Combat Team (BCT), 3d Infantry Division (ID), seized
the airfield 1 day after crossing the Iraqi border. The air mobility liaison
officer was embedded with the seizure force. The initial base opening forces
deployed into Tallil by convoy. The special tactics team (STT) and tanker
airlift control element (TALCE) arrived on 23 March and provided air
traffic control and conducted a landing zone assessment. The Army unit
transitioned control of the airfield to the TALCE commander on 23 March.
The assessment team completed its airfield assessment on 24 March.
During the next 2 days, Air Force and Army units worked together to resolve
a disconnect in planning for perimeter security. The 1st received orders to
leave the base but was later replaced by the 1st  BCT, 41st ID. During 25
and 26 March, combat engineers cleared airfield obstructions and ensured
the airfield was ready for the first US aircraft to arrive. On 27 March,
additional TALCE forces arrived on the first US C-130 aircraft to land at
Tallil. The 820th Security Forces Group advanced team arrived on 28 March
to assess long-term force protection requirements and establish a more
robust communications capability. The first A-10 combat mission flew
on 29 March. The AEG staff and remaining 820th forces arrived on
30 March, and portions of the base opening forces began to redeploy as
early as 11 April. As a recap, the Tallil case was a success in joint planning
and execution of base opening activities. The organizational construct
worked well. The Air Force team contained capabilities for airfield
assessment, initial base opening, and group-level command and control.
Air Force units included elements from the 720th STG (air traffic control),
621st Air Mobility Operations Group (airfield assessment), 621st TALCE
(airfield operations), 820th Security Force (force protection and
communications), and the 407th AEG staff (command and control). The
follow-on forces included an A-10 Air Reserve wing from Whiteman AFB,
Missouri.

The key lessons are as follows:

• The assessment teams and STT were key to bridging the seizure and
opening phase.

• Including air mobility liaison officers with seizure forces facilitated
the communication of field data and situational awareness to assessment
teams.

• The STT provided initial runway assessment and air traffic control for
follow-on forces.

• The early identification of the base mission was critical for opening
setup.

• The involvement of the provisional wing and group leadership is
important.

• The assessment team and the TALCE provided the throughput velocity
and essential mobility expertise to the combined force air component
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commander (director of mobility forces) and Transportation Command
(Air Mobility Command [AMC]).

• Having senior Air Force leadership (in the rank of colonel) is critical
to opening an airbase. The senior leader provides liaison and expertise
to ground forces and ensures appropriate air force situational
awareness.

• Force protection forces must flow in early to replace seizure of ground
forces. This means ensuring force protection units gain the appropriate
TPFDD priority.

• Some base opening scenarios will require RED HORSE runway repair
expertise, because the Army’s light airfield repair unit lacks expertise
to repair major damage to runways.

• The contingency response group (CRG) construct needs tweaking.
CRG originally was conceived as an early-in and early-out force, but
the Tallil, Tirana, and Bashur experience demonstrated that portions
of the capability will need to stay in place longer.31

With respect to the mission of opening airbases, there are opportunities
to enhance doctrine, planning, and organizational constructs. Enduring
Freedom and Iraqi Freedom provide good lessons from which to develop
the solution set. Fortunately, the Air Force and the other services are
aggressively working on developing solutions.

There are a number of emerging concepts to place into the solution
set. The short list of initiatives includes enhanced Agile Combat Support,
force modules, global CONOPS, and Eagle Flag. The Air Force and Army
are working jointly on the solution set, especially in the area of joint
doctrine for seizing and opening airbases. Also, the SEABEES, the Navy’s
construction battalion, are involved in developing solutions based on
their experiences in Enduring Freedom and Iraqi Freedom. More
important, the solution set addresses enhancements to doctrine, planning,
and organizational constructs.

Doctrine
As of February 2004, Air Force doctrine did not address the requirements,
the best way, of opening airbases. However, senior military leaders
recognize this shortfall and have discussed the importance of treating
opening airbases as a critical competency within doctrine. The existing
doctrine does provide a useful baseline. Currently, published doctrine
discusses six core competencies. Two of the six competencies relevant
to this discussion are Agile Combat Support and rapid global mobility.
Rapid global mobility highlights the importance of positioning military
forces and capabilities for strategic agility and speed in deployments.
Agile combat support emphasizes the need for flexible responsive support
systems, covering those support systems critical to opening airbases.
However, the doctrine fails to mention opening airbases. Opening airbases
is critical to building up forces to gain and expand the strategic initiative.
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In addition to addressing opening airbases as a competency, doctrine
should address the best way to employ forces. In his 1997 School of
Advanced Airpower Studies thesis, Major Patrick Smith examined whether
or not basing of expeditionary forces should be a sequential or parallel
process. The primary question is which method delivers the best mix of
capabilities in the most opportune time. Smith concludes that the parallel
process is best if this means capabilities are integrated within force modules.
Additionally, Smith examines whether basing problems are the result of
the Air Force’s doctrinal shortfalls related to time or the physical challenges
caused by the complexities of deploying a high-tech, heavy capability
forward to overseas locations. By physical challenges, he means the
challenges of ensuring the base infrastructure (runway, parking ramps, and
so on) can handle the physical, operational demands of the assigned
weapon system and the availability of the real estate. These issues have
been targeted in the evolving solution set, particularly in terms of doctrine
and adaptive planning.

The Air Force is preparing to update its published doctrine to reflect
the lessons learned opening airbases. The Air Force Doctrine Center has
produced a number of draft documents that are in coordination with
Headquarters Air Force and the Army.32 In addition to the development of
doctrine, the Air Force is preparing to publish a number of documents that
describe CONOPS for base opening and related processes. The October
2002 draft Global Mobility Task Force CONOPS provides a reliable
perspective on the best way to posture  capabilities to open airbases under
a range of scenarios. The CONOPS describes scenarios in which the US
military would be required to seize bases in a nonpermissive environment
or simply move forces into position in a permissive environment. The
CONOPS lays out an approach to sequencing forces for rapid airfield
assessment and preparation of follow-on forces in both environments.
Forces also may be inserted by airdrop (plane or helicopter) or overland.33

This is a significant shift in thinking for Air Force combat support forces,
but it became a reality with use of the ARH. New CONOPS and doctrine
require new planning, but changing planning constructs requires more
thought about tradeoffs among competing objectives.

Planning
A combined RAND and Air Force Logistics Management Agency
(AFLMA) study provides greater clarity on the impact of various solutions
by discussing the tradeoffs among competing objectives for planning
expeditionary support. The study considers several variables or factors
such as time, cost, deployment footprint, risk, flexibility, and sortie
generation, which are all important in assessing tradeoffs. For example,
prepositioning assets reduces time but may increase risk and reduce
flexibility in choosing courses of action in various theaters of operation.
In the final analysis, the RAND/AFLMA researchers conclude that a
quantitative model is not available to assess tradeoffs; therefore,
decisionmakers must use their best judgment.34 The primary point is that
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there are few easy answers in tailoring capabilities for a wide range of
missions, and tradeoffs will always exist. Planners simply have to use their
best judgment based on experience and available information, which will
exist in doctrine and other sources.

What is needed is the movement toward better joint planning where
the military maximizes the potential of each player rather than its being
perceived as a turf issue.35 Front-end planning will reduce the complexities
and challenges for each service and facilitate jointness. With the current
DoD transformation focus on net-centric operations and systems, it only
makes sense that the Services would capitalize on automated systems to
enhance planning. Several automated systems already exist. One
automated system, the Base Capability Assessment Tool (BCAT)
compares planned sortie-generation requirements (from the ATO) to a
base’s capability to generate sorties.36 In this capacity, BCAT serves as a
useful tool in assessing the impact of varying force configurations over
time as forces are deployed sequentially or in parallel. The Deliberate
Crisis Action Planning Execution System provides the capability to
modify TPFDDs quickly. Automated expeditionary site survey tools, such
as GeoReach, offer the capability for rapid readjustment of basing plans.
GeoReach allows planners to assess and develop 75-percent solutions
when used with the Logistician’s Capability Assessment Tool (LOGCAT)
and TRANSCOM’s Port and Airfield Collaborative Environment
program.37

To capitalize on available opportunities to improve planning, the
RAND/AFLMA study recommends organizational and process changes.
The study proposes institutionalizing a cross-functional team at the Air
Staff level to review and integrate functional planning. Functional
integration is occurring. For example, to address some of the planning
challenges, the Air Force installations and logistics community is doing
the following.

…refining the site survey process by consolidating MAJCOM and AFS [Air
Force specialty]-specific survey checklists. Additionally, GeoReach is being
consolidated with LOGCAT, the AMC Site Database, and other databases
into a single package. As part of this initiative, site survey teams have been
redefined to ensure that the right mix of personnel are assigned and to eliminate
redundant site visits. As part of this refinement, all site survey teams will
include engineers; in fact, new force packaging concepts will include engineers
on the initial beddown teams.38

In addition to functional integration of the planning process and
systems, senior military leaders have come together on several occasions
to drive improvements from the highest levels in the Services. For
example, senior Air Force officials discussed a set of solutions during the
2003 CAF and MAF Commanders Conference. These solutions include:

• Picking a designated boss for each phase.

• Identifying the expeditionary mission support group and AEW
commanders and moving them forward as soon as possible.

• Developing rules of engagement for handoff at each phase.
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• Making the commander of the first base opening element responsible
for completing assessments for mobility airland operations and calling
it forward.

• Ensuring the TALCE supports the initial airbase commander and directs
the airland flow.39

 However, again, the changes to doctrine and planning require changes
to the organizational construct to realize the full potential of
transformation.

Organization
The EAF concept doesn’t change how the Air Force employs forces,
but it does change how the Air Force organizes to present forces to
the theater CINCs.

—Air Force Studies and Analysis Agency

The 2001 Quadrennial Defense Review captured the essence of where the
Air Force is headed in terms of being able to present a task force to the
combatant commanders.

To better meet future warfare challenges, DoD must develop the ability to
integrate…forces capable of responding rapidly to events that occur with little
or no warning. These…forces must be scalable and task  organized into modular
units to allow the combatant commanders to draw on the appropriate
forces.…They must be not only capable of conducting distributed and dispersed
operations but also able to force entry in antiaccess or area-denial
environments.40

The Air Force is applying a force module concept as the construct or
tool to provide the proper organization and flexibility for tailoring and
deploying capability to open airbases. Many of the combat support
functional or skill areas are affected by this effort. Some agencies are
referring to the force module concept as a playbook, which will provide
combatant commanders the capability to better manage forces required
for opening and establishing forward bases. According to Major General
Peppe, formerly head of the Air Force Expeditionary Center, “The key to
the playbook is matching the appropriate people and equipment into ‘force
modules’ designed to…allow a combatant commander to assemble force
to open and build up an airbase in an expeditious manner and in a logical
sequence.”41

Joint guidance defines a force module as :

…a grouping of…forces, with their accompanying supplies…to sustain forces
for a minimum of 30 days. The elements of force modules are linked or are
uniquely identified so that they may be extracted from or adjusted as an entity
in the Joint Operations Planning and Execution system databases to enhance
flexibility and usefulness of the operation plan during a crisis.42

The force module concept in and of itself is nothing new. Air Force
Civil Engineering personnel have been studying the concept since at least
1989 and have used the construct to frame several initiatives to improve
UTC configuration for limited tactical and strategic lift.43 For example, in
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1997, Air Force civil engineers restructured their largest UTC into six
modular task-organized force packages.44 The smaller modular units
simplified presentation of engineering capability for the combatant
commands. What is important is that senior Air Force leaders recognize
the importance of presenting force modules as a tool for the combatant
commanders. According to the October 2002 draft of the Global Mobility
Task Force CONOPS.

When these capabilities are presented, in part or in whole, to meet joint force
commanders’ requirements, these capabilities are presented, in accordance
with Air Force doctrine as AETFs. As missions change in these theaters, the
composition of these AETFs and the capabilities within them will evolve to
best meet the needs of the combatant commanders.45

Additionally, the CAF and MAF conferees discussed the minimum set
of required capabilities for opening airbases, which consist of the abilities
to:

• Assess the airbase,
• Establish minimum operating strip,
• Protect the forces,
• Provide initial command and control,
• Conduct airfield operations,
• Establish communications,
• Handle cargo and passengers, and
• Receive and beddown initial forces.46

The Air Force recognizes the importance of sequencing the right
capabilities at the right time. The force module construct for opening
airbases is designed around five phases, which fall under Air Force
purview, as identified in the list below.47

• Opening the base: the first Air Force units on the ground to assess and
prepare the airfield for operations.

• Establishing wing-level command and control under an AEW.
• Establishing the base with additional expeditionary combat support

forces.
• Generating the mission.
• Bringing in remaining forces to operate the base.

Phase 1, opening the base, has two segments. The first segment involves
an initial site survey with a small team to assess the primary requirements,
such as force protection, engineering, and airfield operational
requirements for opening the base. The second segment involves
deployment and employment of the force modules for opening the base.
This segment is conducted in three steps: opening the runway, opening
the remaining airfield, and opening the remaining facilities to support
beddown of the wing command and control module.48 The Air Mobility
Warfare Center generally describes the phases as follows. The first phase
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provides the capabilities to open the base, regardless of the follow-on
mission type. These forces provide the initial capabilities for command
and control, communications, force protection, cargo/pax processing,
airfield operations, and reception and beddown of forces and follow-on
modules. These forces open a base that may support any service or nation.
The second phase provides the wing-level command and control
capability. Additionally, this module contains the deployed wing command
and control structure for the maintenance group, mission support group,
operations group, and medical group. More robust and secure
communications and intelligence capabilities arrive in the third phase.
The third phase provides limited forces to bring the base to an initial
operating capability that includes capabilities designed to support most
missions or weapon systems. The arriving force modules extend and then
replace capabilities within the open the airbase and command and control
modules to provide the earliest capability to operate the primary mission.
The modules also provide capabilities to build and modify support
infrastructure such as fuel distribution systems, maintenance shelters, tents,
and electrical distribution. This phase establishes 24-hour mission
opera t ions  capab i l i t i e s  and  enhances  fo rce  p ro tec t ion  and
communications.49

According to the Air Force Chief of Staff, “We train our operators at
Red Flag, and we have for years—since 1975. Now that we are in a different
world, it’s time to start training our mission support elements that get us
to where we need to go, that set up in distant places and keep (the Air
Force) operating.”50 To prepare combat support forces to operate under
this enhanced construct, the Air Force has established a new expeditionary
training program called Eagle Flag. Its purpose is to give commanders and
their units a chance to focus on the application of skills associated with
establishing an airbase at an austere location to the point of initial
operating capability, enabling the airbase to receive and generate mission
capable forces. The target leaders are wing, group, and squadron
commanders. The expectation is that key personnel already are aware of
the relevant doctrinal and planning concepts.51 Eagle Flag provides the
opportunity to practice expeditionary combat support skills in a mock
environment based on the challenges faced in opening airbases for
Enduring Freedom and Iraqi Freedom. The current concept involves
deploying a combat support team into a semipermissive environment
using force modules from one or more bases to open and establish an
expeditionary operating location within 9 days of deploying to the
training site at Fort Dix, New Jersey. As of February 2004, three teams had
been trained.52

The Air Force has developed a plan for identifying and assigning
specialized base opening force packages for each specified combatant
command. These force packages are organized day-to-day as contingency
response groups. For the initial step of conducting site surveys for a base
opening, each Air Force component command will have a program office
responsible for site survey planning and execution. Additionally, the
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program offices will orchestrate execution of site surveys in concert with
AMC and supporting agencies. Figure 3 identifies the command
relationships.

The Air Force intends to transform the CRG construct to support the
base-opening mission. However, questions remain about the best way to
transform. For example, should the mission scope be limited to airbase
opening only? Should the capabilities remain in place at the deployed
location? Are there opportunities to integrate capabilities with Army,
Marines, and SOF units? During the writing of this article, there was no
evidence available to suggest that the Air Force has resolved these issues.
However, there are clear indications that the Air Force is working these
issues. For a truly joint effort, the Air Force and Army should integrate
BOS capabilities for base opening into an organizational construct
similar to CRGs. Integration will eliminate most of the BOS issues that
arrive during transition. Once employed, the capability should remain in
place until adequate sustainment forces arrive. The capability should not
be limited to opening airbases, but this should be a key competency. To
support this organizational construct, the Services will need to update
doctrine and training.

In addition to enhancing the organizational construct for CRGs, the
Air Force should better integrate the CONOPS for ARH. This should be
done through integration with joint doctrine and integration of functional
planning. The ARH CONOPS requires engineers to deploy into austere
locations rapidly, assess airfield capabilities, prepare helicopter or aircraft
landing areas, clear obstacles, install emergency airfield lighting systems,
and make expedient airfield damage repairs. They must also test for

Figure 3. Site Survey Teams Command Relationships53

The Air Force intends to
transform the CRG construct
to support the base opening
mission.
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potable water sources, perform expedient force protection construction,
clear explosive hazards, provide fire rescue and emergency medical
services, and assess potential nuclear, biological, chemical, and toxic
industrial hazards.54

Enduring Freedom and Iraqi Freedom demonstrated that deployments
are sometimes significantly different from simply picking a large combat
support UTC of more than 500 people and deploying force packages by
air to an austere location. The force modules aid in streamlining logistics
and reducing the initial footprint required on the ground. In comparison
to other operations where the United States had to open airbases in the
1990s—Rwanda, Kosovo, Bosnia, and Haiti—Enduring Freedom and Iraqi
Freedom vastly accelerated the need for new bases. “We’ve had to open
up 38 new bases since September 11 terrorist attacks.”55 Air Force Chief
of Staff General John Jumper agreed. “It was inside of a month after 9/11
[that] we were doing combat operations into an entirely landlocked
nation.”56 He saw this as a continuation of the transformation that started
as the Air Force shifted to the AEF construct.

Conclusions
Given the US forward presence strategy and limited strategic lift capability,
the key to knocking the door down (forced entry) and killing targets is the
ability to achieve global reach through expeditionary basing and
sustainment. Opening airbases is critical to building up forces to gain and
expand the strategic initiative. Effective base opening requires the
synergistic effects of applying both ground and air forces while
transforming from joint interoperability to exploiting the synergy of joint
interdependency. Enduring Freedom and Iraqi Freedom demonstrated the
enormous capacity of the US military to establish forward locations for
expeditionary operations. These operations highlighted significant areas
where the United States can enhance its ability to project forces. The Air
Force, together with the other services, is on track to enhance this
competency for the purposes of maintaining the capability for strategic
reach and power.

The best perspective is one that views the emerging initiatives as an
evolving solution set focused on transformation within the strategic
context. The context for change uniquely influences doctrine, planning,
and organization. The lessons from recent operations provided a few
pathfinders to spark transformational initiatives. Most notably, adequate
doctrine on opening airbases did not exist, but the Services are aggressively
working to develop doctrine for opening airbases with a focus on functional
integration and better CONOPS. Joint issues regarding base operating
support and transition between phases arose in both Iraqi Freedom and
Enduring Freedom, but the opening of Tallil AB is a good model for
improvement. Planning was slow, difficult, and cumbersome, and
organizational constructs were not designed to place the right capability
and function in the right place at the right time, but some form of the CRG
construct, combined with integrated planning, will solve those concerns.

Opening airbases is critical
to building up forces to gain
and expand the strategic
initiative.
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Ultimately, the Air Force, in concert with the other services, needs to
continue refining the qualities and characteristics of the planning and
organizational tools and capabilities for opening airbases. Structuring
the force modules for various operations begins in the planning phase.
Properly sized and sequenced modules should be established to provide
full spectrum support based on the size, duration, risk and operating
environment. Properly sized means scaled to provide the right capability
for the task, no more, no less. Properly sequenced means prioritized based
on time and need to establish essential services for each phase to
maximize combat capability deployed forward.

The solution set is evolving. As such, transforming combat support
capability for opening airbases into a highly responsive and adaptive
capability requires evolutionary thinking and approaches to deal with
the new strategic environment. This requires rethinking doctrine,
planning, and organization under the AEF construct. Eagle Flag, Airborne
RED HORSE, contingency response groups, Agile Combat Support, and
global mobility task force CONOPS are excellent constructs moving the
US military in the right direction.
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Bare base has proven to be a key enabler for the Air Force.
As the Air Force transitions from a major theater war into
a capabilities-based concept, our method of deploying
war reserve materiel must change.

Introduction
The Air Force has a tradition of providing equipment for critical, rapid-deployment troop
support for both combat and humanitarian needs. This article will focus on the combat
military support required for the air and space expeditionary force (AEF) as part of the larger
air expeditionary task force (AETF). The older concept of deploying bare-base assets is
both cumbersome and inefficient. The amount and cost in airlift alone, already strained by
other priorities, is enormous. The other method used is by ship; although highly efficient,
it is not a method of swift deployment.

Bare base has proven to be a key enabler for the Air Force. As the Air Force transitions
from a major theater war into a capabilities-based concept, our method of deploying war
reserve materiel (WRM) must change. We must be able to meet the challenges of how our
enemy might fight rather than who the enemy might be.1 With the culmination of the Cold
War, many of our overseas bases that once provided a place to store WRM forward are now
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World War II and the Korean
conflict proved the need to
have the ability to forward
deploy forces.

closed. The new AEF concept dictates that we move away from use of
forward operating bases to a concept where we project power from the
United States. Deploying people and equipment to remote locations has
satisfied these needs.2 To do this successfully, a robust bare-base program
is a must.

The Secretary of Defense has begun the transformation steps  necessary
to make our Air Force and bare base more ready to react quickly and with
agility to support forces worldwide. In the 2003 Annual Report to
Congress and the President, Secretary of Defense Donald H. Rumsfeld said
he AETF must be “scalable, quick-reacting, capabilities-based, tasked-
organized Air Force units that deploy as numbered expeditionary air
forces…that are tailored to meet combatant commanders requirements.”3

This transformation will align the bare-base program with the new modular
deployment approach.

Bare base is part of a larger subset of equipment—WRM—which
consists of bare-base equipment, munitions prepositioned afloat, fuels
management systems, and prepositioned general and special purpose
vehicles.

Bare-Base History
World War II and the Korean conflict proved the need to have the ability
to forward deploy forces. The United States had little in the way of forward
basing to establish fighting forces. Traditional bases took too long and
were prohibitively expensive to build. The manpower to establish a base
was enormous. During World War II and the Korean conflict, it was not
uncommon for air forces to move from one location to the next as they
advanced on the battlefield. In doing so, they spent large amounts of time,
money, and manpower establishing a foothold, while continuing the battle,
often at less-than-peak efficiency. Part of the workforce was busy
establishing the base to full operational capability, while the other part
continued to participate in the conflict directly. This experience became
the genesis for developing methods to prepackage base support
equipment, a means of having equipment prepositioned and available
rather than starting a base location from scratch.4

The first bare-base sets developed were called Grey Eagle and consisted
of loose tents, kitchen equipment, cots, medical items, and desks
prepositioned for short duration deployments. Unfortunately, these items
were bulky and required much effort to erect and maintain. They took
care of basic requirements and, at best, were only a step in the right direction.
If a location was to be used for any length of time, permanent structures
had to be erected.5

The Communist threat and the Cold War made a quick response time
from the United States critical. To contain the threat, the military had to
be ready to deploy rapidly to any location as a show of force. Planners
and analysts worked feverishly to develop an improved capability. In the
1960s, they added more equipment to these prepositioned sets and
changed some of the equipment design to allow air transportability. The
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names of the sets were changed to Harvest Eagle and saw a significant
amount of use in support of the Vietnam conflict. Still, the equipment
was not adequate. Much of the equipment was too heavy or too flimsy
to be of much use in the field.6 Many acknowledged it was a waste of
manpower and funds when these outdated methods were employed.
Ultimately, it was Defense Secretary Robert S. McNamara who became
critical of the Air Force’s slow response to the conflict in Southeast Asia.
The Air Force delayed employing tactical forces until permanent,
expensive facilities were constructed. As this delay was unacceptable,
the Air Force Chief of Staff asked for a review of the process to determine
what improvements could be made to Harvest Eagle to make it more
mobile and better able to meet the mission requirements.7 With the advent
of Harvest Eagle, transportability became the key. The Harvest Eagle
set was designed to be moved using C-130 aircraft. Although the amount
of airlift required was cut in half with the newer Harvest Eagle, it still
took some 75 aircraft to move a 1,100-person support set to the theater
of operation.8

The hierarchy still was not satisfied with warfighter support. Planners
immediately began to work on the next generation of bare base to improve
its response time and combat support. Soon after, in June 1966, Tactical
Air Command (TAC) published an enhancement study with suggestions.
It recommended improvements and resulted in Requirements Action
Directive 7-73-1, with guidance for conduct of the bare-base program,
known as Project 3782. 9 It called for further review to see how bare base
is put together and improvements to support deploying forces in a more
timely fashion.

The Air Force found the existing Harvest Eagle could not support the
more sophisticated aircraft, like the F-4 Phantom.10 Under Project 3782,
the equipment was designed to support up to 6,000 persons and five
squadrons of fighter aircraft and was entirely C-130 transportable.
Everything necessary to sustain operations was included in Harvest Bare,
from electrical power generators and water distribution systems to living
and working facilities.11 The new program saved 40 percent in weight,
reduced deployment time by one-half, and employed 50 percent less
manpower than the older methodology. Thus, Project 3782 effectively
removed any requirements for constructing permanent structures at
desired deployment locations.

The new concept was estimated to save from $20-60M in comparable
permanent construction overseas and had a life expectancy of some 5
years, if deployed and used twice per year. Based on these dollar figures,
the newer bare-base equipment sets could be used a dozen times to reach
the same dollar value as permanent construction, which was a vast
improvement from the tents and loose stock of equipment used in the
late 1940s and 1950s.12 The idea with the newer version of bare base was
to containerize, as much as possible, to provide a cleaner environment
in which to operate and simplify moving the equipment. Tested under
an exercise dubbed Coronet Bare, this new line of bare base came under
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the ownership of TAC, and the name Harvest Bare stuck. TAC’s use of
the newer sets was to support the idea of a rapid deployment force, capable
of allowing air operations to commence within 72 hours of arrival at the
deployed location.

At this stage of bare-base development, another vast shift in
employment took place in the late 1970s to early 1980s. The Air Force
realized, to capitalize on the lighter and easier-to-move technology, it
would have to establish some ground rules for bare-base use. A true bare-
base site was defined as one with a usable runway and an aircraft parking
ramp where there is water that can be made potable.13 Therefore, the Air
Force made a conscious decision to move away from deploying the
anytime and anywhere mentality used in the World War II and Korean
conflict to a more reasonably defined location with minimum physical
geographic requirements.

By the late 1980s and early 1990s, the Air Force had two primary types
of bare-base systems for supporting the warfighter, Harvest Eagle and
Harvest Falcon sets. The history of Harvest Eagle already has been
discussed, but a general understanding of how Harvest Eagle is supposed
to be employed is germane at this point. Harvest Eagle developed as a
stand-alone capability from the early days of the Air Force. It was changed
into a supplemental capability with the creation of Harvest Bare and, now,
Harvest Falcon sets. Harvest Eagle is comprised of twenty-four 550-person
housekeeping sets dedicated to augment the existing infrastructure in
the Pacific Air Forces (PACAF) and United States Air Forces in Europe
(USAFE) theaters of operation. In addition, in the late 1990s, contingency
support sets for PACAF only were incorporated into the bare-base
inventory. These contingency support packages consisted of twenty-three
275-person housekeeping sets, designed to augment existing facilities
with billeting and kitchen equipment. They are primarily to be employed
under a worst case scenario involving the defense of Korea. These sets
are in bits and pieces and need a lot of funding to be useful additions to
bare base.

To provide swing capability for popup conflicts, the Air Force directed
that eight Harvest Eagle sets be stored in USAFE and PACAF, respectively,
and the remaining eight in the United States at Holloman AFB, New
Mexico.14 Because the Air Force realized the need to project into a region
with limited basing options, like the Southwest Asia (SWA) area of
responsibility (AOR), the dependency on bare base as a solution became
imperative. Operation Desert Storm proved the worth of a robust bare-
base program. Bare base and other WRMs were deployed to some 21
beddown locations in Southwest Asia during the conflict supporting US
forces.15 Unfortunately, the Harvest Bare containerized system consisted
of older technology, worn out from years of use, and was too unwieldy to
move thousands of miles.

With the loss of many forward operating bases after the Cold War ended,
a new process for projecting forces was required. As materials became
lighter and more durable, the Air Force was able to transform the Harvest

By the late 1980s and early
1990s, the Air Force had two
primary types of bare-base
systems for supporting the
warfighter, Harvest Eagle
and Harvest Falcon sets.
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Bare program into Harvest Falcon. Falcon traded the durable, expandable
container concept for more soft-sided but relatively durable fabric-style
shelters. This tradeoff was inevitable in order to get the required quantity
of end items that are air-transportable to support the next unforeseen
conflict. This allowed for pieces of Harvest Falcon to be modernized as
new technologies became available. For example, the general purpose (GP)
tent was replaced with a more up-to-date and capable Temper tent. The
Temper tent is easier to assemble and maintain and has a floor, which the
older GPs did not. Many of the manufacturers of the older Harvest Bare
were mom and pop businesses that were no longer available; therefore,
the cost of retooling to replace Harvest Bare end items was becoming
prohibitively expensive. The Air Force performed an analysis of all
existing war plans and determined the quantity of equipment sets required
to support a worst case scenario. The new Harvest Falcon program began
tailoring the sets to support the SWA AOR specifically.16 Analyses showed
the new Harvest Falcon system would need to support up to 55,000 persons
and up to 822 aircraft at 15 different locations.17

Harvest Falcon consists of fifty 1,100-person housekeeping, 15 flight-
line and 15 industrial sets, and 25 flight-line follow-on sets. Because
everything for the base infrastructure comes with Harvest Falcon, it is
known as base in a box. Housekeeping sets are the billeting tents for
incoming forces, and the flight-line sets provide structures for aircraft
maintenance. The industrial sets provide structures for the other
miscellaneous organizations, from civil engineering to personnel
administration. To prevent unnecessary duplication of equipment, the
follow-on packages provide supplemental equipment as additional aircraft
squadrons are added to a bare-base location.

Within the last 3 years, the modular approach concept to deployment,
known as Expeditionary Falcon (E-Falcon) was developed for the AEF.
E-Falcon, a means of providing equipment incrementally to support
deploying forces, is commonly referred to as Falcon Lite. As more forces
are added, additional Falcon can be as well. At certain deployed end
strengths, the entire Falcon package is made available, having been
provided a little at a time. The E-Falcon program is now being formalized
in the new Basic Expeditionary Airfield Resource (BEAR). BEAR adopts
the E-Falcon concept modular approach to deploying assets. The key
difference between the old and new means of bare-base use is the shift
from commodities to capabilities in keeping with today’s modular
approach to force development. Capability methodology is the way the
Air Force will present bare base for incorporation into the AETF of future
conflicts. 18

The ability to project force is only as good as the reception of forces in
a bare-base environment and their ability to survive and operate. The Air
Force has gone to great lengths and expense to replace or reconstitute the
bare base . The requirement to have a healthy supply of bare base for Air
Force operations at all times must make this equipment of strategic
importance in the inventory. The Air Force must determine the right mix
of assets to have available and determine what is an acceptable cost.

The E-Falcon program is
now being formalized in the
new Basic Expeditionary
Airfield Resource.
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Program Challenges
The bare-base  program has  a  his tory  of  use  and recovery
and reconstitution unparalleled to any other. The program is in a constant
state of flux as sets are pulled out and used for various reasons, then
examined, cleaned, and repaired. In some cases, entire new end items must
be procured as items wear out.

How bare-base quantities were established is somewhat of a mystery.
One of the members of the original bare-base working group said, “We
took a look at every operational plan the Air Force had on the shelf. We
added up the numbers of people and fighter aircraft necessary to execute
any plan, and that is how we got our numbers.”19 Those numbers equated
to 55,000 persons and 822 aircraft at 15 different locations. The method
of discovering bare-base numbers has not been lost on the Government
Accounting Office. This method of determining requirements for bare base
was created in the late 1970s and has remained the foundation for
procurement of equipment ever since. There have been questions about
the validity of how these requirements were developed, but no one has
been able to develop a better, more accurate requirements methodology.

Bare base has shown considerable use in the last decade. Beginning
with Operations Desert Shield and Storm, this type of WRM has been
used numerous times. Each use requires extensive cleaning and
repackaging and a large funding requirement to replace or repair damaged
equipment. For example, the 1999 Operation Noble Anvil, support of
operations in Kosovo, deployed 6 Harvest Eagle sets and 2 Harvest
Falcons, 600 tents, and 225 environmental control units (air-
conditioners). Because the Harvest Eagle sets were 15-20 years old, they
and the tents had to be replaced at a cost of $30.3M.20

More recently, bare base is in a state of reconstitution following  Iraqi
Freedom, where 31 sets were used. The Air Force reported that for Iraqi
Freedom 21 Harvest Falcon sets, 5 industrial operation kits, 5 initial flight-
line kits, and 3 follow-on flight-line kits, worth in excess of $192M, were
employed. 21 The reconstitution process is a slow one. Each set must be
taken apart to its smallest components,  cleaned, checked for
serviceability, and then reassembled. If an item is damaged or
unserviceable, either parts or a new end item must be purchased.
Understandably, the difficulty with bare base is that, invariably, there is
never enough time to fully reconstitute before the next demand is placed
on the system. Depending on the scope of the need, the requirement may
not be fully satisfied with bare-base equipment. As a consequence of Iraqi
Freedom, all 31 sets had to be replaced as part of a supplemental funding
of $331M. 22

The ongoing reconstitution of current bare-base assets continues while
undergoing yet another configuration change to a new approach to
deploying bare-base equipment. The new concept guided by the Air Force
Vice Chief of Staff, approved and adopted by the Corona Top in 2003, is
AETF force modules. This, in turn, drove the requirement for the BEAR

The bare-base program has a
history of use and recovery
and reconstitution
unparalleled to any other.
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program, which is the adoption of the E-Falcon approach mentioned
earlier.23 Recent discussions with the Air Staff reveal Air Force leadership
and the Office of Secretary of Defense fully support the importance of the
bare base and new BEAR concept. The new BEAR will include 11 spare
sets to act as a buffer in times of use while reconstituting other sets returned
from use. Bare base is one of the Air Force’s top 20 critical programs and
is fully funded in the fiscal year 2002-2008 program objective
memorandum.24 Historically, bare base has never been in funding trouble.
It is supplemental funding after contingencies made available to purchase
necessary equipment and parts to reconstitute bare base. This fact is evident
in the $331M supplemental funds provided to reconstitute and round out
requirements post Iraqi Freedom.

In the late 1980s and early 1990s, bare base was constantly in use for a
plethora of events, to include supporting natural disaster relief and
counterdrug efforts in the Southern Command’s AOR. For counterdrug,
bare base was, in many cases, the only alternative for these small
nonpermanent sites. At the height of use, from my recollection, there were
at least six locations in the Southern Command’s AOR using various bare-
base elements. In 1993, the Air Combat Command (ACC) staff highlighted
the degradation of bare-base readiness to Headquarters Air Force. Though
the counterdrug community always was willing and able to provide
funding for reconstitution and replacement of the items used, funding was
traditionally the wrong operations and maintenance funds. Bare base uses
3080 procurement dollars for purchases. Because bare base is of significant
importance in real-world conflicts, ACC convinced the counterdrug
program to purchase its own equipment. Counterdrug organizational
funding purchased rugged off-the-shelf commercial camp equipment, with
the assistance of the bare-base community, and stopped using the bare base.

Counterdrug is not the only other mission using Harvest Eagle and
Harvest Falcon. Bare base often is used for natural disaster support. In the
late 1980s and 1990s, bare base was used for three major natural disasters:
Hurricane Hugo, September 1989; Hurricane Andrew, August 1992; and
Typhoon Paka, November 1997.25 Many of the locations devastated by
storms are left virtually without electricity, water, or shelter. Bare base is
a perfect solution for these situations. In most cases, the deployment
requirements are limited to generators and equipment needed to provide
electricity and clean water until an existing infrastructure can be repaired.
However, tents and portable kitchens are deployed as a temporary living
and feeding operation until further arrangements can be made for the local
populace. Examples of uses for natural disasters include Homestead AFB,
Florida. In 1992, Homestead was decimated by Hurricane Andrew, a
category-five storm, packing winds probably more than 186 miles per
hour.26 The Air Force rushed tents, generators, and other bare-base
equipment to the site. Another good example is Typhoon Paka that
devastated Anderson AB, Guam. Bare-base generators, tents, and reverse
osmosis water purification units (ROPU) were rushed to aid people until
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order could be restored. ROPUs can take contaminated water and filter it
to produce potable water at the rate of 660 gallons per hour and support
up to 600 people.27

Bare base always has been in a recovery mode, as the equipment seems
to be deployed almost as quickly as it is reconstituted and put back on
the shelf. With the bare base transitioning into the modular deployment
process defined by the AEF, the traditional Harvest Falcon and Eagle are
transforming to keep pace. Most of the requirements for the new BEAR
concept will be built from existing Harvest Falcon and Harvest Eagle sets.
BEAR will consist of a small 150-person set that supports the open the
base concept of force modules. The Harvest Falcon 1,100-person sets will
be broken into a BEAR 550-person initial establish the base and a BEAR
550-person follow-on set to match the projected force build up of an AEF.28

Program Readiness
The Air Force has a long history of deploying rapidly to areas of conflict
to engage the enemy. This article already pointed out the long history of
bare-base support provided to the forces engaged in the battle. What has
not been discussed to this point is the amount of time required to deploy
the forces and necessary equipment. Generally, operational plans always
have indicated a need for forces in place to pursue the enemy within a
48-96 hour window.29 In many cases, it seems a show of force with a
presence was as important as a large force ready to inflict damage on the
enemy. The need for a rapid response is evident in many examples post
World War II. A prime example of the need for this rapid response is the
Nixon Doctrine of the 1970s. In the “Defense Report on President Nixon’s
Strategy for Peace,” doctrine called for a “low-profile, reduced presence
worldwide” but also said the “realistic deterrence relies on a modernized
force with mobility required to respond quickly to any contingency where
US interests are threatened.” The doctrine went on to say a timely response
is more important than a maximum force presence that could take longer
to deploy.30 This point is made throughout Air Force history and
culminated with the difficulties associated with the Rapid Deployment
Force (RDF) strategy in the 1970s and early 1980s. The RDF was the
genesis of what is now modern day US Central Command (CENTCOM).31

The RDF concept was born out of a perceived threat to obtaining oil in
the Persian Gulf region because of the instability in the region. Iran was
teetering on the brink of a coup, and the world had just experienced the
first oil shortage and rapid price increases at the gas pump. Many feared
that access to the oil for US consumption or that of its allies would be
affected adversely. The Organization of Petroleum Exporting Countries
had just established a fourfold increase in the price of oil, and six members
of the Gulf Cooperation Council said they were ready to use force to keep
production and transportation of oil safe. The RDF had to be in place and
able to execute missions within 48 hours of deployment execution
notification to defend the oil production and distribution of the region.

The Air Force has a long
history of deploying rapidly
to areas of conflict to engage
the enemy.
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However, this has been a challenge, at best, for many reasons. First, a
limited amount of airlift is available to meet this window. During this time,
there was an estimated 17.5 ST shortage of airlift, 32 and the airlift shortage
is increasing. In a 1997 Air Command and Staff College paper, Major Jerry D.
Harris, Jr, indicated an overall decline in strategic airlift. In 1997, the Air
Force had 311 dedicated airlift aircraft (C-141s, C-5s, and C-17s). This
number will drop to only 224 by 2008 as C-141s are eliminated from the
inventory.33 Bare base alone requires 100 C-141 or 72 C-17 equivalents
to move a Harvest Falcon package to the theater of operation. Additionally,
this package needs 150 people and 4 days to put it together. The time alone
to put the set together and prepare it for use breaks the 48-96 hour window
of readiness.34 As the Air Force struggles to manage this concept, some
tough decisions will have to be made to determine how best to support the
fighting force. The size of the average fighter package sent to a deployed
location dictates what is necessary to make the force sustainable over the
long run. Logically, those warfighting elements that must be in place within
a 48-hour window will increase the cost of on-time delivery exponentially.
This is still the case, as Air Force leadership expects, in the AEF scenario,
for bare-base use to be up and running within 72 hours from the open the
base portion to the generate the mission modules of the AEF.35

Even with Civil Reserve Air Fleet (CRAF) aircraft brought in to relieve
the pressure of the lack of military airlift, the necessary time lines to be in
place have not been met in past contingencies. CRAF is a program where
the Government offers to subsidize the construction of new aircraft with
those commercial carriers that wish to participate. This guarantees that
commercial airlines, in times of national emergency, can be converted
quickly to a cargo-bearing fleet.36 This option was exercised in Noble Anvil
and was the US portion of NATO’s Operation Allied Force. As a direct
participant in Noble Anvil, it took 14 days and seven 747 CRAF aircraft
to outload the bare-base requirements from Holloman AFB. The aircraft
arrived and had to be reconfigured to handle the pallets of bare-base
equipment properly before loading. The 49th Materiel Maintenance Group,
Holloman AFB, worked around the clock to get the equipment loaded. As
evident in this example, 2 weeks exceeds the time limitation to deploy
rapidly in 48-96 hours by many days.37

Alternative Solutions
With the need for rapid deployment still a reality in support of the AEF
concept, alternatives must be considered. One of those alternatives is
prepositioning of war reserve equipment. There are two primary methods
of prepositioning. The first is aboard ships with the ability to download
equipment where and when needed. The second methodology of
prepositioning is placing the required equipment in storage in a country
friendly to the United States. We must then be able to withdraw equipment
as needed for contingency operations. There are unique political issues to
examine when prepositioning WRM within another country’s borders. A
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third alternative to consider is taking advantage of technology advances
and streamlining what you take to the fight.

The use of ships for prepositioning equipment or materials is not new.
Historically, the military has used this method for many years. The Air
Force has three ships that contain munitions of various types
prepositioned at designated areas in the world. Placing these ships in the
Mediterranean Sea and the Indian and Pacific Oceans would make them
relatively close to wherever needed in the next conflict. These ships—
the A1C William H. Pitsenbarger, Major Bernard F. Fisher, and Captain
Steven L. Bennett—are all contracted ships operated by the Merchant
Marine. On a 5-year schedule, these ships rotate, and their cargo is
checked, some of which needs to be replaced because of expiration dates.
Each ship undergoes this check at Sunny Point, North Carolina, near the
mouth of the Cape Fear River. These prepositioned munitions become
starter stock in the next conflict. They provide flexibility that can be
delivered to any port within hours or weeks, depending on the desired
location.38

There are some limitations to this concept. These ships each cost
approximately $27M annually to operate.39 This cost is relatively
expensive, but it is a method that should be considered for other WRM-
like bare base. The cost is relative when compared to the $225M cost of
a C-17, and operating a squadron of C-17 cargo aircraft is estimated at
some $161M annually (1997 dollars for both costs).40 Although the ships
have the ability to download cargo at any port, the port must have
adequate materiel-handling equipment available to handle the
equipment coming off the ships. Then, the difficulty of transporting the
material to the final destination must be orchestrated carefully. If the
equipment is moved by vehicle, it may take hours or days to get the
supplies to their final destination. If the equipment is to be moved by air,
again theater airlift may be limited or nonavailable. If the material must
cross international borders between countries, this could be problematic.
Some countries may be reluctant to allow any use of their country in
support of a war effort, even if the equipment just is transiting their country
to another destination. The Turkish parliament made this point when it
refused to allow the United States use of Turkish bases to execute Iraqi
Freedom and overthrow Saddam Hussein’s regime in spring 2003.

The second alternative is prepositioning equipment within host
countries for future use. When prepositioned equipment is placed in a
host country, it implies that the United States is ready and able to use this
equipment and force in defense of its country and the region.41 At the end
of the Cold War, the United States began a withdrawal from many
countries around the world. With the Cold War over, the number of US
soldiers and forward operating bases began to shrink. The United States
no longer could afford them as it began a transformation in military
strategy. But with increased tensions in the areas of Korea and the Gulf
region, we increased the amount of equipment located in or near them in
support of the new AEF concept. Bahrain, Jordan, and Qatar all have
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agreements allowing storage of WRM for US forces.42 This puts the
equipment in the best position, with the least expense, for responding to
possible hostilities in the region. The cost of maintaining the equipment
in place is approximately $100M per year. Again, compared to the cost
of buying and maintaining the C-17 aircraft, this expense is relatively
reasonable, especially as it puts the equipment directly where the greatest
need exists.

There are shortfalls to this consideration as well. If the equipment ends
up being malpositioned when a contingency begins, the same difficulties
as shipboard storage come into play. The host country storing the
equipment may be reluctant to let it leave the country. The host may view
the WRM as part of its essential defense program and not want it moved.43

There is another pitfall that must be considered for both ship and land
prepositioning. What will an adversary do if he knows the equipment
exists? An asymmetric approach to slow down the advance would be to
sabotage these storage sites by direct attack or by interfering with upkeep,
rotation of stock, or management. An enemy could devise all sorts of
methods to interfere with prepositioning operations. The United States
should ensure all available security methods are considered to prevent
this from happening. Keeping a low profile on rotation of stock and
personnel and varying the routine and schedule to prevent becoming too
predictable are examples of ways to lower the threat.

Yet another alternative is replacing heavy, more durable equipment
with lighter, less expensive items. Technology has advanced rapidly in
the last 2 decades to produce lighter and stronger materials. The bare-base
program began with heavy containerized equipment, as we have already
discussed, back in the early Harvest Bear days. It advanced into lighter
more rugged fiberglass and tough canvas and plastic tentage. Within the
last 10 years, the most promising advance for shelters is the airbeam
technology. This technology represents a group of inflatable facilities.
The payoff is enormous. Inflatable shelters would take up significantly
less room when being transported, weigh much less than rigid materials,
and reduce the number of people required to set up these structures. These
technologies are being developed as a joint effort among the Air Force
Research Laboratory, industry, and the Army shelter program. In new
designs for aircraft shelters, for example, there are estimates that
deployment time would be reduced by 75 percent and labor hours to erect
reduced by 85 percent. The weight will be 60-percent lighter and reduce
the number of containers from two to one. The material used is so rugged,
rigid beam, high-pressure structures are possible.44

Finally, the most obvious solution is to deploy only what is necessary
to the battle front. The older methodology of bare base focused on the set
as the lowest common denominator for war. Harvest Falcon supports 1,100
people, and that is what would be deployed if the need arose. What
happened in reality, beginning in the 1990s, were a lot of smaller
contingencies that did not have an associated major theater war.
Accordingly, tailored pieces of bare base were sent forward to meet each
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need as it occurred. With the Cold War over and a 2001 Quadrennial
Defense Review complete, the rules officially have changed. The United
States has switched from a threat-based to a capabilities-based way of
thinking.45 We are no longer tied to the major theater war strategy alone.
We will face small-scale contingencies, and our processes must be changed
to match. The Air Force already has begun the transformation, with the
AEF concept to respond rapidly anywhere in the world by rethinking the
bare-base requirements required to support the AETF. BEAR strategy lays
out a roadmap and shifts the concept fully into a capacity versus
commodity focus. This approach fully accents the AEF and newer AETF
force modules approach. The modules are deployed forward to open the
base; establish command and control functions; establish the base with
remaining elements; and finally, operate the base in a fully functional
manner.46

What Needs to Be Fixed?
The Air Force is undergoing radical transformation. Part of that
transformation will include sizing the force structure and required support
equipment like bare base. In the 2003 Report to Congress, the Secretary
of the Air Force said:

As we transform to meet the exigencies of our strategic environment, our
principal focus has transitioned from fielding a platform-based garrison force
to developing a capabilities-based expeditionary force. The Air Force’s air
and space expeditionary force (AEF) construct divides our combat forces
into ten equivalent AEFs, each possessing air and space warfighting and
associated mobility and support capabilities.47

Bare base must transition along with the rest of the Air Force. As
discussed, the methodology for determining the number of bare bases is
less than scientific and is, at best, a guess at the true need. Air Force
leadership seems to be trying to figure out exactly what is necessary to
support the AEF structure through the new BEAR concept. The BEAR
concept is a switch in conceptual thinking, from commodities to
capabilities focus.48 This approach is a good start. Each resized BEAR
set now will match the modular approach depicted in the new Air Force
AETF Force Modules requirements.49 However, the Synergy June 2003
Report describes how to modernize bare base and resize the existing sets
into smaller more agile modules. Though the Air Force has looked at
requirements for BEAR, these same established requirements have existed
for the last 20 years.50 What the BEAR report fails to do is answer the real
question: how much BEAR do we need? While bare base adapts to
support the new force module approach to AEF, the Air Force needs to
calculate carefully the bare base required, to include spares to account
for sets in reconstitution. Once the quantity of bare base is clearly defined
and documented, the program can move forward.

Investment in new technology is a must. With the advent of airbeam
inflatable shelters and newer, tougher, and lighter materials, the Air Force
must be on a quest to reduce weight and physical size. The two elements
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of weight and size (or cube) are what drive the largest cost factors of storing
or moving bare base. Each time, the Air Force reduces the number of pallet
positions, required airlift, and storage space are reduced similarly.
Additional funding needs to be invested in pursuing equipment that meets
the mission needs but is light, small, and cost-effective.

Air Force leadership understands the importance of bare-base systems.
An Air Staff-level executive review board, the Air Force WRM Equipment
Review Board (AFWERB), reviews and validates the policy and
procurement direction of the BEAR program. Participating in BEAR
management and use are five major commands: ACC, PACAF, USAFE,
Air Mobility Command, and Air Force Special Operations Command.
Program management is spelled out in Air Force Program Management
Directive 2054(9), 27 March 1998. Bare base has been deployed
successfully in many minor and several major contingencies. The Air Force
has a very large program critical in the support of deployment of forces in
the AEF construct. Therefore, the Air Force needs to protect bare base. Bare
base is expensive to buy, time-consuming, and costly to repair after each
use. Leadership needs to decide how much is critical to warfighting and
how much, if any, will be available for natural disasters and other uses or
spares to account for sets in reconstitution. Once the validated requirement
for bare base is established, perhaps a special inviolate level can be
established by the AFWERB for wartime use only, and the remainder could
be used for other missions.

Finally, the Air Force should look carefully at the options for storing
bare base. Certainly, even with new technology making items smaller and
lighter and BEAR reorganizing the sets, how and where you store bare
base is an issue. When an AEF is deployed and you eventually end up
with the equipment to support 1,100 people, it will take up a lot of space
and will still weigh a lot. The leadership should consider storing the heavier
pieces of equipment, either in prepositioned facilities in a host nation or
aboard ships. Though there are risks and cost involved, it will remove the
requirement to move so much equipment by airlift from the United States
or Europe and place it nearer probable contingency locations.

Conclusion
The Air Force needs bare bases to execute the rapid response called for by
the AEF. To remain successful, the Air Force must be able to integrate air,
space, and information assets to remain viable into the 21st century. One
of those key enablers is infrastructure. Bare base provides that infrastructure
in an austere environment.

Air Force leadership should consider some of the recommendations of
this article. Transformation is underway throughout the Department of
Defense. To remain relevant, bare base must embrace transformation, which
includes how it is organized and perhaps even the means and worldwide
locations where it is stored.

Air Force leadership
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of bare-base systems.
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The main lesson learned from history is that an airman in
charge of the air forces is needed, but it is also important
to have a commander who understands the missions of
the aircraft commanded. Another lesson was that a
commander in theater would be more effective.

Introduction
The modern era of Air Force mobility operations has evolved to the point where there is an
assumption that airlift and refueling are simply functions that will be in place. The recent
experiences in both Operations Enduring Freedom and Iraqi Freedom point to the fact that
airlift and its abilities to place a new, lighter, more maneuverable force into a theater rapidly
and support ongoing combat operations is a fact. The question remains, is US doctrine,
currently being used, the best possible method for commanding and controlling this force
in theater? There is always tension between effectiveness and efficiency, and with a global
air mobility support system, built by the US Transportation Command (TRANSCOM), there
is no doubt there is a need for efficient and effective use of air mobility assets to accomplish
the intertheater mission of strategic mobility. This mission is handled internally through a
large and experienced organization staffed with experts from all facets of the mobility forces,
the Tanker Airlift Control Center (TACC). But the TACC does not control theater-assigned
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A proper chain of command
is required to provide the
order and discipline military
forces require.

assets; therefore, the question is, how effective is the command and control
of mobility air force assets for theater-assigned assets such as the deployed
C-130 or KC-135 unit? The modern doctrine of deploying a joint air
operations center (JAOC) and controlling all air assets from this single
point has presented opportunities in integration of air assets at the theater
level. Has this same mindset allowed for specific noncombat air force
assets and limitations to be swept aside? Both tactical airlift and tanker
assets are in the precarious position of not being a combat air force asset,
yet routinely flying combat missions requiring combat air force asset
support. Both assets often are required to move up into an increasingly
hazardous airspace to support the battle plan and are integrated in the air
operations center (AOC). Yet, the function of a single advocate with
indepth training or knowledge of the system and command authority is
missing from the current command and control doctrine.

This article highlights a phenomenon that has appeared gradually
through separate iterations that have left the mobility forces, brought
together by the creation of Air Mobility Command (AMC), with a direct
chain of command that does not include experts in the mobility systems
and draws on advisors or directors from outside the command chain to
ensure mobility operations are conducted correctly. This chain of
command does not lend itself to clarity, when, in fact, there could be a
simplistic chain, including the mobility expertise that current doctrine
acknowledges is necessary to accomplish the mission but inserts through
a director or advisor, rather than a needed level of command.

Through review of successful mobility missions and organizations, the
effectiveness of the current system is evaluated. Then current doctrine,
both joint and Air Force, are reviewed from a historical viewpoint because
past successes should be reflected in current doctrine for mobility forces.
First, if the doctrine is appropriate, there should be clarity in the chain of
command from the loadmaster or boomer out flying the line to the
commander in chief. The knowledge required for employing mobility
forces should be internal to the command structure and not cycle on 90-
day rotations. Second, the doctrine should provide clear commander and
subordinate relationships and provide guidance for probable situations.
Third, doctrine should provide clear control and integration of mobility
forces in the joint force commander’s (JFC) plan with clear designation
as to who is responsible for what action, including planning and execution.
There should be a clear and concise process for ensuring that mobility
missions are properly tasked, planned, and executed. If this is not included
in current doctrine or does not follow any of the historical examples of
success, then an explanation of how the system has evolved will be
explored.

A proper chain of command is required to provide the order and
discipline military forces require. There is a reason there are pictures in
military buildings showing the chain of command from the squadron,
group or wing, depending on the building, all the way to the President of
the United States. There is a responsibility in command, and a clear
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understanding of who is in command is never more important than when
employing forces in combat. Today’s expeditionary leadership model
already creates turmoil within the forces, requiring airmen to work under
provisional leadership for short periods. In this situation, it becomes even
more important to have a clear command chain.

After a clear chain of command has been established, command
relationships need to be built into the mobility chain of command. There
are five basic types of airlift missions according to joint doctrine:1

passenger and cargo movement, combat employment and sustainment,
aeromedical evacuation, special operations support, and operational
support airlift. Primary consideration is given to the missions of passenger
and cargo movement and combat employment and sustainment airlift
missions. Joint doctrine2 also states there are six missions for refueling
forces: single integrated operational plan support, global attack support,
air bridge support, deployed support, theater support to combat air forces,
and special operations support. The missions common to contingency
and theater war support will be the emphasis for evaluating doctrine.
Within these missions, there are both intratheater and intertheater assets
performing these missions. In all these missions and with the separate
inter- and intratheater aircraft, command relationships that ensure support
and coordination at all levels are critical. An example of this command
relationship would be the airlift group and wing commander’s
relationship with the JAOC director. As a unit tasked by the joint air
operations center, the director responds directly to the authority of the
joint forces air component commander (JFACC), who has operational
control or tactical control of all forces. Yet, what is the feedback loop for
an airlift-centric commander located 600 miles away when dealing with
a generally strike-centric director? Is there clarity of the unique airlift
requirements in the joint air operations center? The answer is yes, within
the air mobility division or one of the several implanted planners in each
cell. But should there be a concern or problem for the deployed
commander of airlift forces, reference tasking, or type missions required
for supporting the JFC plan, then the current chain of command extends
from the group and wing commander directly to the JFACC, who
normally will have little or no mobility mission knowledge. The
relationships between functions and parallel levels of command need to
be defined in doctrine. These relationships would vary drastically based
on the size of the contingency or operation.

The last test for doctrine and the command chain is, does it have clear
guidance for properly tasking, planning, and executing mobility
missions? To accomplish this task, doctrine would clearly lay out who
is responsible for accomplishment of the separate tasks involved with
each of these functions. Where are mobility missions tasked in current
doctrine, specifically, who will make decisions, and how will they decide
which aircraft and unit will be tasked with a specific mission? Along
with this obviously would be a process that would understand the
different capabilities within the available aircraft in the theater. For
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instance, whoever makes this decision would have to know what type of
defensive systems the specific unit aircraft have. If the rules of engagement
call for missile defense systems, then there is a need to know who has
those systems. Planning is the leg of this specific subset of test for doctrine.
Doctrine should delegate the planning requirement, especially for combat
missions. But more than simply delegating the planning function,
doctrine should place the responsibility for the planning function at a
level where the integration required in the crowded skies of today’s
battlespace can be accomplished. Finally, executing the mission and in
the execution, who will provide the oversight and command and control
function for the mission, and when should that be altered? The command
and control function for a brigade airdrop involving 18 aircraft would be
quite different from that of a single aircraft airdrop resupply mission.

In all these tests, it is important to look to the past to ensure lessons
learned are applied to today’s doctrine, capitalizing on success from past
mobility success and learning from previous mistakes. At times, it seems
it is expedient to bypass historical lessons learned using new
breakthrough technologies that slice through communication gaps and
gather unheard of quantities of information. These breakthroughs
obviously change the tools available to leaders. The one thing that has
not changed is the human being. The instincts, needs, and reactions of
today are very much the same as those evident in historic examples.

History of Airlift
History has examples of mobility operations that were shining successes
and lays out the corrections made that brought those successes about. In
each of the historical cases used in this article, there are good examples
of how leadership decided to command, control, and execute mobility
operations. The examples selected include the initial assignment and
organization of airlift aircraft in the Army Air Corps, the Berlin airlift
(Operation Vittles), the airlift required for Vietnam, and a review of Desert
Storm. All these events will be examined specifically to the command
relationships and mission orientation referencing how to incorporate both
a global commitment and a theater commitment with the missions of
strategic and tactical airlift. A well-organized system is required to employ
effectively.

At the beginning of World War II, transport aircraft were in the Air
Corps Ferrying Command under the direct command of the Chief of the
Air Corps, Major General George H. Brett.3 The stress of the increased
need for airlift mobility, as the United States engaged in World War II,
quickly led to overlapping and duplication of transport operations within
the Army and Navy systems. The Army had separate systems grown from
traditional bureaucratic methods for meeting the transportation needs.
In a peacetime environment, separate systems evolved and seemed to be
the best way to handle air transport. The systems were the Air Corps Ferry
Command and Air Service Command (predecessor to the Air Force
Materiel Command). Along with these were the Air Transport Command

History has examples of
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(ATC) (redesignated Troop Carrier Command in 1942), Air Training
Command, and other branches of service with air-transport requirements
that built their own transport forces. At this point, the Army Air Forces
handled air transport similar to a private corporate air model, with each
specific command owning and operating its own aircraft—a very
inefficient system. There is beauty in this system, however. Transport forces
were very responsive to a particular command ‘s needs. The perceived need
to have assigned aircraft rapidly meet a commander’s need shaped airlift
responsibilities and created a continuing debate that owning transport
aircraft gives a local commander a decided advantage in influencing the
fight. However, this system creates so much inefficiency that the system
becomes ineffective, and without a large excess of airlift capability, it is
not an option. General Henry “Hap” Arnold, Commanding General of the
Army Air Forces, recognized that airlift demand was outstripping available
airlift and, with the current uncoordinated system, took control of the
situation by creating some semblance of mission-specific allocation of
airlift forces. Arnold assigned the mission of delivering all aviation
technical supplies to units in the Western Hemisphere to the Air Service
Command, giving them a theater and a mission within that theater. He
then assigned all transport outside the Western Hemisphere and all ferry
missions to the Air Corps Ferry Command.4 This gave the Air Corps Ferry
Command the global theater and specific mission of ferrying aircraft
regardless of geographic location. The wisdom applied here cannot be
denied in that there are two basic criteria for assigning responsibility for
airlift missions: geographic allocation (Western Hemisphere) or mission-
specific allocation (ferry mission). These obviously can be combined:
(geographic) Western Hemisphere and (mission specific) aviation technical
supplies.

As the war effort progressed, Arnold decided that current mission
division was unsatisfactory since there was still duplication of both
logistics and aircraft movement to theaters.5 He established ATC and built
two distinct divisions within it: the Ferry Division for delivery of aircraft
and Air Transport Division for shipment of resources to theaters. Both
divisions had a global-specific mission. ATC also operated under the direct
command of Arnold. Troop carrier commands were formed and assigned
to the air force commander within a theater of operations and given the
charge of theater air transport, similar to current theater airlift systems.
These early airlift systems kept troop carrying separate from logistical
support, for good reason. Airlift aircraft were an ineffective means of
transporting troops to the theater. Generally, troopships moved units to
the theaters. The carrying capacity of the aircraft at that time was so low
that battalion-sized troop formations would be broken into several aircraft
that would, most likely, arrive at different times because of aircraft-specific
en route delays, such as weather or maintenance from long trans-Atlantic
and trans-Pacific flights. Therefore, these problems were addressed in the
command and control organization built by Arnold. In an attempt to
assemble order in the theater and keep operational equipment flowing into
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the theater, he kept the missions limited and used short-haul troop carrier
aircraft in theater and the long-haul cargo aircraft for moving critical
supplies to the theater.

Arnold also had to battle geographic commanders who tried to hijack
command of assets when they transited their specific areas. The theater
commander’s authority had been exempted by War Department
memorandums, yet several theater commanders still tried to take charge
of ferrying operations and personnel in their theater.6 This battle is similar
to the one faced today by strategic airlift aircraft, which enter and leave
theaters, conducting long-range lift missions and are controlled by
TRANSCOM. Theater commanders believe, in some cases, they should
instantly get operational control or tactical control of all forces in their
theater. This would play havoc with the global mobility system the United
States has in place to move cargo and people. Yet, even in this burgeoning
airlift scenario, Arnold proved there is a requirement to provide both
intertheater and intratheater airlift responsive to taskings. The same issues
that modern mobility forces face today were faced in World War II. Arnold
realized that duplication of effort was inefficient and missions should be
assigned to allow for effective mission accomplishment regardless of
theater commanders’ wishes. He also realized that experience and
infrastructure would be required to ensure success of the mobility system
and would require personnel and aircraft in the theater to remain under
the command of the global systems he created.

In post-World War II, the Army Air Forces had the opportunity to make
changes to the airlift system and incorporate the lessons learned from
operations during the war. Arnold held a strong view that ATC (AMC of
today) needed to keep the intertheater mission alive and ensure that
access to the bases and infrastructure critical to deployment of forces
remained intact.7 Interestingly though, a Headquarters Air Staff study
conducted by Lieutenant General Hoyt S. Vandenberg suggested the
breakup of ATC by instituting separate overseas and continental United
States (CONUS) commands and regionally oriented troop carrier divisions
for tactical aircraft. It seems that Vandenberg’s study realized the large
difference in an efficient global system and what was needed in a tactical
theater operation. In his study, Vandenberg recommended a theater
transport air service with a theater air component commander. In this
command, there would be a theater air transport division and a troop
carrier command to provide all tactical airlift and airborne operations.8

This interesting study provides the majority of modern day divisions of
effort and lays out the command authority in areas where they would have
the greatest influence. The study proposed a system that was very similar
to the successful model seen decades later in Desert Storm. However,
Arnold obviously did not agree with Vandenberg’s assessment; his
concern was more in line with ensuring the survival of the system. In his
parting advice to his replacement, General Carl Spaatz, he pushed for total
consolidation, and his recommendation overrode the majority of
Vandenberg’s study.

This battle is similar to the
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Postwar transition continued when President Harry S. Truman, under
Executive Order 9877, directed the Navy to give up all but essential naval
air transport functions to the newly formed Air Force. In 1948, the Military
Air Transport Service (MATS) was formed, combining all transport, except
for “tactical air transportation of airborne troops” and did not include
“resupply of forward combat areas.”9 This distinction shows that the
strategic system and tactical system were viewed as very different and that
the training, equipment, and leadership of tactical missions required a
separate set of skills from those that would optimize strategic airlift. The
MATS organization did not gain any of the tactical missions; the separation
line was now placed at a mission type. The Troop Carrier Command handled
all the tactical systems, and MATS maintained the infrastructure and
command and control of the strategic system. This system is reminiscent
of the move of C-130 aircraft to Air Combat Command (ACC) when AMC
was formed to give the theater tactical mission to the command that
provided the majority of theater tactical aircraft (ACC).

The first test of the organization of MATS was the Berlin Airlift
(Operation Vittles). Vittles was as much a test of the command structure as
it was a test of the actual abilities of the aircraft and crews. The operation
was a United States Air Forces in Europe (USAFE) controlled operation
using the multinational Combined Airlift Task Force commanded by
Major General William H. Tunner, who was reassigned from his position
as deputy chief of MATS. This was a colossal undertaking of maximizing
tonnage delivered to Berlin to save the Berliners from starvation and to
prove US resolve in the growing Cold War. The MATS Commander, Major
General Laurence S. Kuter, sought Air Force approval for his
recommendation to allow MATS to be responsible for the complete
operation. The USAFE Commander, Major General Curtis E. LeMay, felt
there should be only one headquarters, his own. He felt that two
headquarters, meaning both MATS and USAFE, would not provide unified
command direction. MATS’ claims were twofold. First, MATS had the
experience, and second, it shouldered responsibility to the national
military establishment for air transport activities. USAFE made the
counterargument that MATS could not operate independent of all the
USAFE support facilities, and the primary responsibility for all operations
in theater rested with Commander in Chief, European Command. Kuter,
the MATS Commander, commented, “We [MATS] will be destroyed if we
wind up with all our resources in Vittles and the troop carriers doing the
global job.”10 This statement reflects the fear of loss of mission by the MATS
Commander, but it is one that even today springs to light as the discussions
rage over placing our latest C-17 (C-54 then) in a theater-tasked situation.
Further, what the MATS Commander stated is that control or continued
control of these strategic assets can be viewed as a war of survival for the
strategic airlift commander. In the end, USAFE was given operational
control of the mission and MATS exercised “assignment and accountability
of all C-54 aircraft,” not totally losing its aircraft or being devoid of voice
in the conduct of the operation. This compromise sets a dangerous dual
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command for diplomatic or salving of ego reasons that, in this case, created
a convoluted command chain and required definition of just what
assignment and accountability control is. How that aided the famous
operation is unclear, but this is an early example of creating less-than-
optimal command chains to accommodate politics.

Having shown the initial airlift thought process and attempts at
efficiency, consolidation, and command and control structures, these first
attempts clearly show a few evolving principles. First is the requirement
to design some way of delineating missions, if not geographic, then
through the type of mission—tactical missions versus strategic missions
or geographic, continental US versus European. The second issue is the
whole concept of a theater and theater command structure. Theater
commanders have a built-in expectation that they will need air transport
to execute their mission, and they are correct. However, there still remains
the global support structure, and that, too, must fit into theater airlift
tasking, execution, and command and control transiting the theater, yet
not under their control. In post-World War II, there is a theater air forces
command whose commander holds responsibility for all operational
control of facets within the theater. Further, there is a troop carrier command
division responsible to the theater commander to ensure tactical airlift
meets the theater commander’s intent. MATS, however, still has the global
mobility mission. The Vittles example shows that theater control is
extremely important for large task-force-type missions in a theater, yet
disputes about the leadership of airlift forces were already beginning.

In the 1960s, airlift command and control was once again examined
to ensure there were no duplicate missions or efficiencies to be gained
from the system during the pre-Vietnam, limited resource timeframe.
Specifically, there was a recommendation to consolidate all airlift inside
MATS and rename the command Military Airlift Command (MAC),
making it a specified command. Defense Secretary Robert McNamara
made a statement to Congress indicating that there would no longer be a
need for a troop carrier command; the new C-130E and C-141 could
perform both a troop carrier role and strategic airlift interchangeably.11

In fact, in his testimony, McNamara stated:

It might be entirely feasible to load troops and their equipment in the United
States and fly them directly to the battle area overseas, instead of moving
them by strategic airlift to an assembly point and then loading them and their
equipment on troop carriers.12

This statement was the first inkling of direct delivery and the capability
of bringing strategic airlift directly into a combat theater for employment
of forces. However, the Chief of Staff of the Air Force, General Curtis
LeMay, did not believe consolidation of the tactical lift assets made sense
and stopped the movement. He commented:

MATS, augmented by TAC [Tactical Air Command], provides intertheater
airlift for all the Defense Department, and as such, this type of mission lends
itself to centralized control from the continental United States and provides
the basis for consolidation of strategic airlift resources.13

Theater commanders have a
built-in expectation that they
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LeMay stated further that intratheater airlift and battlefield mobility do
not lend themselves to central continental control; it must be controlled
by a command structure in the battle area.14 These two points are important,
and current aircraft technologies and abilities do not alter the truth that is
clear in these statements. Strategic and theater airlift are quite separate
roles, and command and control must be built to accommodate their
differing roles. LeMay believed the theater commander should command
all  assault aircraft.

In 1966, MATS was redesignated MAC and moved into the Vietnam
era as a modern force, complete with jet aircraft capable of hauling more
cargo faster than ever before; in fact, a C-141 could fly to Southeast Asia
in 38 hours, where a C-124 required 95 hours or 13 days to make the trip.
Along with the new capability, there were additional pushes by MAC to
consolidate all airlift under the single command. However, theater
commanders supported General William W. Momyer, Seventh Air Force
Commander, when he stated:

The lesson of Vietnam on airlift further enforces the same lessons of World
War II and Korea on the separation of strategic and tactical air forces. Theater
war demands the assignment of tactical forces that have been designed, nurtured,
and led by commands devoted to this highly specialized form of warfare.15

The lesson was learned that the command of tactical combat support
aircraft needed to come from within the theater. Throughout the Vietnam
conflict, Air Force Manual 1-9, Theater Airlift Operations, was followed,
and the principle of a single theater commander with command of assigned
tactical airlift forces led to an effective tactical airlift system.

As the war progressed, there were changes made to the initial force
beddown. The Pacific Air Forces’ 315th Air Division managed theater airlift
from Tachikawa, Japan, at the beginning of the war and later moved to
Tan Son Nhut to control airlift operations.16 An in-country airlift division,
the 834th, was built that, by all accounts, solved the unresponsive and
distanced command and control of tactical assets from Japan. The 834th

served under the Seventh Air Force and was the Military Assistance
Command Vietnam’s theater airlift organization. Several separate articles
have used this as proof of the need for central control of airlift forces;
however, it was not a central control of all forces. A theater control
organization had the capability to ensure intertheater assets were supported
rapidly. Once again, the intheater need for tactical integration of
intratheater airlift was a proven concept; however, the global control of
strategic airlift from the CONUS with a theater ground piece proved to be
the best system. Yet, once again, a post-Vietnam study was performed, and
duplication was cited as waste: “the maintaining of airlift aircraft and
facilities for both tactical and strategic aircraft in two separate commands”
specifically referring to the fact C-130s remained in TAC.17 This setup is
always an easy target for an efficiency study. Effectiveness is a different
story, and the separate mission of tactical airlift handled in theater still
seems to be the best solution. This premise is supported by the TAC
Director of Operations statements in 1967 after the 834th stood up in
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country. “There has been a marked improvement in the management of
the airlift forces in Vietnam since the reorganization…ref comments of
senior commanders Southeast Asia and evaluations by Department of
Defense (DoD) personnel following a visit to Southeast Asia this year.”18

In 1974, Defense Secretary Henry Schlesinger integrated all C-130
aircraft (the only remaining tactical airlift aircraft) into MAC yet left a
distinction between tactical and strategic airlift in place to ensure there
was still a tactical capability. Theater airlift and how command
relationships would work was a separate decision.

In July 1974, MAC proposed a central point of management for
operations, scheduling, and command and control in specific theaters.
This would be accomplished through a designated commander of airlift
forces (COMALF), dual-hatted as AMC’s manager of intertheater airlift
and the air force component commander (AFCC) appointed commander
of all assigned theater airlift forces. This system put an airlift specialist in
a command position for all assigned aircraft, ensuring all theater forces
understood their chain of command extended through the COMALF to
the AFCC. However, transiting strategic aircraft commanders understood
the COMALF was a manager capable of providing assistance through
the theater support network under the command. The second portion of
the agreement was that the Airlift Control Center (ALCC) would be
subordinate to the Tactical Air Control Center (TACC) in matters of
airspace control and integration of the air effort.19 This system provides
a theater commander for the airlift forces. The ALCC was the single point
of command to ensure all airlift functions were integrated in theater and
the forces properly employed and cared for. For the AFCC, this provided
a single point to refer all airlift issues to, and the ALCC was the central
clearing point for airlift issues. This 1974 basic theater agreement remained
in effect until 1991 (17 years), the longest standing command
organization for airlift forces since their inception.

In 1987, TRANSCOM was formed, and in 1988, MAC gave up its
specified command status and transferred operational control of C-141
and C-5 aircraft, along with CONUS-based C-130 aircraft, to
TRANSCOM. No theater command and control changes were made; the
changes had little effect on force employment. The test of this arrangement
would be Desert Storm.

Desert Storm airlift forces were organized clearly. MAC transferred
operational control (via TRANSCOM) to US Central Command
(CENTCOM), which placed them under CENTCOM air forces, giving
operational control of all airlift forces to COMALF.20 TRANSCOM
retained operational control of all strategic forces yet managed the
intheater portion of its missions through the COMALF, who controlled
all airlift assets and support in theater. The COMALF set up provisional
units throughout the theater in a manner that created the greatest sense
for the mission, logistics, and threats. Brigadier General Edwin E. Tenoso,
Desert Storm COMALF, ensured that  CENTCOM airlift needs were met.
He commented, “These Gulf War COMALF experiences reinforced the
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need for an intheater airlift commander to justify basing and resources,
and interfaces with the strategic airlift system and ensure readiness of the
airlift force.”21 COMALF, however, was not a position that would survive
the 1992 reorganization of the Air Force.

With the fall of the Soviet Union and an emphasis on rapid power
projection, the decision was made to consolidate forces.22 At this point,
the common course of action throughout history has been to consolidate
mobility air forces. This consolidation places most airlift and tanker assets
under one command. The rationale of this consolidation is that the
combination of tanker and airlift capability would enhance the Air Force’s
capability for rapid global response.23 This created AMC, and MAC was
deactivated. With the addition of tankers and inclusion of two very different
cultures, a new term was required for the theater commander of all these
mobility forces. It was COMMOBFOR, Commander Mobility Forces.
Along with the reorganization, airlift divisions were eliminated, and a
central global command center was created, TACC, that, basically, would
fill the need airlift divisions had been filling. Thus, with TACC’s retaining
operational control of all forces, the COMMOBFOR became a
DIRMOBFOR—director instead of commander. The basic assumption is
that all you need in theater is someone to coordinate with TACC, which is
located at Scott AFB, Illinois, where both TRANSCOM and AMC are
headquartered. In an interview, Lieutenant General Tenoso, the COMALF
for Desert Storm, expressed his belief the move from COMALF to
COMMOBFOR to DIRMOBFOR was purely political.24 The logic stated
was that without a division to command the DIRMOBFOR should only
direct, but then who commands? Why had there always been a commander
until this point, and where was the need going to be served? How would
a director lead? Many questions in the new system begged answers.

The first question that should be answered is, when making a change
like this, why remove an effective position like the COMALF, and what is
driving this move? Looking from a distance, Tenoso’s comment of “purely
political” may have credence. At that time, AMC was standing up a large
organization, TACC, that would be commanded by a brigadier general.
This organization, along with worldwide communications links, would
have to prove itself as a viable system. How would it interact with a
commander in a theater that would control forces and en route assets?
During this same period, the viability of the air operations center and the
need for a single JFACC were under attack in the post-Desert Storm
drawdown of forces. Another commander involved in the process seems
redundant. Simply providing one senior leader to advise and coordinate
airlift issues would be the direction the Air Force would take.

The problems in this concept are twofold. One, there are many issues
for the DIRMOBFOR to handle. In this organization, they did not provide
a staff, and second, the complexity of the issues effectively doubled by
adding all the refueling assets to the group of mobility forces. During an
interview, Tenoso provided insight into the subject of whether the
COMALF of Desert Storm could have controlled all refueling forces in
addition to the airlift forces.

With the fall of the Soviet
Union and an emphasis on
rapid power projection, the
decision was made to
consolidate forces.
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I could not possibly have done that job during Desert Storm if I had to worry
about tankers. Brigadier General Caruana [Patrick P.] was responsible for all
tankers in theater, and I was responsible for the entire airlift in theater. So,
you had two brigadier generals with two full-time jobs and now, it is assumed,
under a single DIRMOBFOR?25

Synopsis of Current Air Force
and Air Mobility Doctrine

“Doctrine is authoritative but not directive.”26 It is this flexibility that
allows the user to create an organization pliant enough to meet the
challenges of military operations such as a regional conflict or theater
war and all the variations in scope that fall in the category of military
operations other than war (MOOTW).

However ,  this  f lexibi l i ty  chal lenges the user’s  doctr inal
understanding and intent when creating an organization to meet any of
the above-listed challenges. This thought is reflected by Lieutenant
General Michael C. Short, JFACC, during Operation Allied Force, who
refers to the role of DIRMOBFOR/DM4 as “interesting but not reality”27

and the claim by Rolanda Burnett that Short’s air mobility division “did
not reflect current doctrine.”28 One can easily argue that Short’s air
mobility division did reflect doctrine by virtue of the fact doctrine is
authoritative but not directive.

Figures 1 and 2 illustrate air mobility doctrine through diagrams and
key definitions.

Comprehension of doctrinal language is essential to understanding
the relationships between forces involved in regional conflict or MOOTW.
There are three command relationships:

• Assignment. Permanent transfer of forces.

• Attachment. Temporary transfer of forces in which the degree of
operational control or tactical control is specified.

• Support. Other forces supporting a combatant commander such as
other services or combatant commands. Used when neither assignment
nor attachment is appropriate; these relationships are clearly defined.31

The military term command is defined in Joint Publication 1-02,
Dictionary of Military and Associated Terms, as follows:

The authority that a commander in the Armed Forces lawfully exercises over
subordinates by virtue of rank or assignment. Command includes the authority
and responsibility for effectively using available resources and for planning
the employment of, organizing, directing, coordinating, and controlling military
forces for the accomplishment of assigned missions. It also includes
responsibility for health, welfare, morale, and discipline of assigned
personnel.32

Doctrinally, the responsibilities and authorities of commanders vary
as follows:

• Combatant Command. Command authority exercised only by
commanders of unified or specified combatant commands unless
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Figure 1. Command Relationships for Airlift Forces Attached to a JTF29

Figure 2. The JAOC and Command Relationships for Airlift Forces30
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otherwise directed by the President or Secretary of Defense. Combatant
command (command authority) cannot be delegated and is the
authority of a combatant commander to perform those functions of
command over assigned forces involving organizing and employing
commands and forces, assigning tasks, designating objectives, and
giving authoritative direction over all aspects of military operations,
joint training, and logistics necessary to accomplish the missions
assigned to the command. Combatant command (command authority)
should be exercised through the commanders of subordinate
organizations. Normally, this authority is exercised through
subordinate joint force commanders and service or functional
component commanders. Combatant command (command authority)
provides full authority to organize and employ commands and forces
as the combatant commander considers necessary to accomplish
assigned missions. Operational control is inherent in combatant
command (command authority).

• Operational Control. Transferable command authority that may be
exercised by commanders at any echelon at or below the level of
combatant command. Operational control is inherent in combatant
command (command authority). Operational control may be delegated
and is the authority to perform those functions of command over
subordinate forces involving organizing and employing commands
and forces, assigning tasks, designating objectives, and giving
authoritative direction necessary to accomplish the mission.
Operational control includes authoritative direction over all aspects
of military operations and joint training necessary to accomplish
missions assigned to the command. Operational control should be
exercised through the commanders of subordinate organizations.
Normally, this authority is exercised through subordinate joint force
commanders and service or functional component commanders.
Operational control normally provides full authority to organize
commands and forces and to employ forces as the commander in
operational control considers necessary to accomplish assigned
missions. Operational control does not, in and of itself, include
authoritative direction for logistics or matters of administration,
discipline, internal organization, or unit training.

• Tactical Control. Command authority over assigned or attached forces
or commands or military capability or forces made available for
tasking; that is, limited to detailed, usually local, direction and control
of movements or maneuvers necessary to accomplish missions or tasks
assigned. Tactical control is inherent in operational control. Tactical
control may be delegated to and exercised at any level at or below the
level of combatant command.

• Administrative Control. Direction or exercise of authority over
subordinate or other organizations in respect to administration and
support, including organization of service forces, control of resources
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and equipment, personnel management, unit logistics, individual and
unit training, readiness, mobilization, demobilization, discipline, and
other matters not included in the operational missions of the
subordinates or other organizations.

• Apportionment (Air). The determination and assignment of the total
expected air effort by percentage or by priority that should be devoted
to the various air operations and geographic areas for a given period of
time.

• Coordinating Authority. A commander or individual assigned
responsibility for coordinating specific functions or activities involving
forces of two or more military departments or two or more forces of the
same service. The commander or individual has the authority to require
consultation between the agencies involved but does not have authority
to compel agreement. In the event essential agreement cannot be
obtained, the matter shall be referred to the appointing authority.
Coordinating authority is a consultation relationship, not an authority
through which command may be exercised. Coordinating authority is
more applicable to planning and similar activities than operations.

• Support. Responsibility and authority to aid, assist, protect, or sustain
another organization. Such relationships between combatant
commands are usually established by the Secretary of Defense.33

The joint task force creation, if it has Air Force forces, will lead to
COMAFFOR appointment. The COMAFFOR can—but not necessarily—
be dual hated as JFACC. JFACC appointment is at the discretion of the
joint task force commander and usually signals the presence of substantial
joint air involvement. The service with the preponderance of assets
normally would assume the role of JFACC. For this discussion, it is assumed
that it is an Air Force JFACC. The depth and scope of the operation normally
mandate whether or not separate persons are required. As reflected in their
titles, both have command authority. COMAFFOR/JFACC conducts
operations through the joint air operations center.

The JAOC is the aerospace operations planning and execution focal point for
the JTF and is where centralized planning, direction, control, and coordination
of aerospace operations occur for which the COMMAFFOR/JFACC has
operational control/tactical control.34

The joint air operations center expresses the will of the COMAFFOR/
JFACC through the air tasking order (ATO) and is the single point of
contact for ATO planning, coordination, and execution. At this point,
doctrine suggests a divergence for combat and mobility assets (tankers,
airlift). It is here that the controversial role of DIRMOBFOR DM4 comes
into view. Air Force Doctrine Document (AFDD) 2-6.1 describes the DM4
as follows:

To further assist in the employment of airlift forces, the JFC through the air
component commander may establish a DIRMOBFOR to function as the
coordinating authority for air mobility with all commands and agencies, both
internal and external to the JTF. Additionally, when designated, the
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DIRMOBFOR will ensure the effective integration of intertheater and
intratheater airlift operations and ease the conduct of intratheater operations.35

 The DIRMOBFOR may be operationally tasked by the JFACC, but he is
under the command of the COMMAFOR.36

The DIRMOBFOR provides direction to the AMD while being responsive
to the AOC director. DIRMOBFOR will serve as principle interface between
the Theater Logistics Directorate (J4) and Theater Joint Movement Center
(JMC) to ensure prioritization of airlift tasks against requirements and
capabilities.37

DM4 has coordination but no command authority. Specific to the issue
of mission planning, it is the theater air mobility operations control center
(if one exists) or air operations center that executes theater airlift support
for all assets assigned, attached, or made available for tasking by the
geographic combatant commander or joint task force commander. More
specifically, it is the AMD function of the air operations center that
executes assigned and attached intratheater airlift in the joint task force/
joint operations area/area of responsibility. Another example of flexibility
or confusion would be the C-17 airdrop of Army forces north of Baghdad
in Iraqi Freedom. Operational control remained with TRANSCOM while
tactical control was exercised through the CENTCOM CFACC even
though the mission was launched in another theater (the European
Command).

The DM4 resides within the air operations center but is not a part of it.
The DM4’s focus is on the air mobility division that consists of:

• Air mobility control team, centralized air mobility C2; ATO execution;

• Airlift control team, theater mobility air tasking order, and airlift
planning;

• Aeromedical evacuation control team, which integrates aeromedical
assets and coordinates airlift to meet theater aeromedical evacuation
requirements;

• Air-refueling control team, air-refueling support for theater air
operations, and the strategic air bridge; and

• Air mobility element, AMC TACC liaison element in the joint air
operations center, which integrates strategic and theater airlift
requirements.38

While the air mobility element resides within the air mobility division,
the DM4 has only a coordination relationship with the air mobility
element because it works directly for TACC (Figure 3).39

The DM4’s relationship to the air operations center director is best
defined as direct liaison authorized: authority to directly coordinate or
consult an action with a commander or agency within or outside the
granting command. Direct liaison authorized is a coordination
relationship, not an authority through which command may be exercised.40

Coordination with the air operations center director and air mobility
element is the responsibility of the DM4. Because of the nature and global

The DM4 resides within the
air operations center but is
not a part of it.
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reach of mobility forces, one of the DM4’s main goals is effective
coordination of intratheater (within the theater) and intertheater (between
theaters) mobility missions and forces. This coordination is essential to
bridge the seam between intertheater and intratheater airlift controlled by
various commands and effectively orchestrate these assets with the
combatant commander’s mission and intent.

Critical Analysis of Current Doctrine

• Chapter 2 of Joint Publication 3-17 suggests that mobility planners
and operators have the critical knowledge of command relationships
and control associated with the employment of US forces. This
understanding is emphasized with the knowledge the JFACC may set
up an organization unique to the situation or simply as desired. Mobility
leaders and followers must have a grasp of the theory of how it should
be and what it really is, all while facing the challenges of military
operations that span intertheater, intratheater, and joint task force and
joint operations area-specific operations. Are we flexible to the point
of confusion?

• Referring to the coordination authority of the DM4, the role of mobility
leadership, as currently illustrated in joint and Air Force doctrine, seems
to be a role responsive to the organization that the joint force
commander has created to face a regional conflict or MOOTW. It is not

Figure 3. Notional AMD Airlift
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of the theory of how it
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a leadership role responsive to the needs and setting the course of the
mobility forces represented. Given the diverse responsibilities, the
DM4’s current existence reflects the axiom responsibility without
authority, an axiom historically ridiculed in military leadership and
management theory.

• Joint Publication 3-17 states, “DM4’s focus is on the air mobility
division and its primary components.” Focus is not defined in Joint
Publication 1-02, DoD Dictionary of Military and Associated Terms.
Is this relationship too weak to be effective?

• Why does the DM4 work for the COMAFFOR and not the JFACC by
whom currently tasked?

• As pointed out by Major Ted Carter, “AFDD 2-6 does not address
completely the role of DM4 in support of MOOTW with multiple joint
task forces, as was encountered during Allied Force. Is the DM4 a
theater person or a joint task force person? According to an authoritative
source in the Air Force Doctrine Center, this is still an issue “in
discussion and in need of clarification.”41

• The current structure does acknowledge the need for mobility expertise
by virtue of the DM4’s existence. But the DM4 still lacks the breadth
of experience to handle tanker versus airlift issues. Can a tanker
crewmember acting as the DM4 really pass judgment on the feasibility
of a planned night airland to a dirt strip under night-vision goggle
conditions? In Desert Storm, there were two separate individuals
working tanker and airlift issues. Tenoso handled the COMALF duties
while Caruana was responsible for all tankers in theater. If two separate
specialists were necessary then, why not now?

Recommendations
From the first iterations of using aircraft for mobility purposes, to recent
high-tech combat operations, the need for airlift and air refueling has
grown. In reviewing current doctrine and building the required measures
for effective command and control of mobility assets, we must first review
what the criteria were that the recommendations flow from.

• If the doctrine is appropriate, there should be the clarity and expertise
required to employ forces in the chain of command. Everyone, from
the loadmaster or boomer out flying the line to the commander in chief,
should understand the chain and everyone making critical (command)
decisions in it.

• The doctrine should provide clear commander and subordinate
relationships and guidance for probable situations. No assumptions
as to roles or responsibilities, there should be clarity and usage of
common, jointly defined terminology for command relationships.

• Doctrine should provide clear control and integration of mobility
forces in a force command plan with clear designation as to who is
responsible for what action, including planning and execution. There

From the first iterations of
using aircraft for mobility
purposes, to recent high-tech
combat operations, the need
for airlift and air refueling
has grown.
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should be a clear and concise process for ensuring that mobility missions
are tasked, planned, and executed properly.

The first suggestion, a clear chain of command, is poorly indicated in
current doctrine in that, although doctrine depicts all the air assets being
commanded by the JFACC, in reality, the span of control of the JFACC is
usually far too broad when mobility forces are included. Tenoso’s
comments that the addition of the tanker force to COMALF’s
responsibilities would have made his job impossible is a telling statement
as to the amount of effort required to run the complete package of mobility
forces in theater.

A more current example of the complexity of airlift operations is from
Enduring Freedom and Iraqi Freedom. Figure 4 indicates a robust,
management-heavy staff. Yet, Brigadier General Bernard J. Pieczynski
spoke of 14-hour days, 7 days a week, for numerous consecutive months
(Figure 4).42

Pieczynski also indicated how great the responsibilities were in the
airlift arena and how this dominated the bulk of the air mobility division
director’s time. In the above-illustrated structure, the senior tanker person
was an 0-5 (at most). While no substantial tanker issues arose regarding
management of tanker assets, most likely this was because of Pieczynski’s
personal interface with the senior tanker person and air operations center
director. While not a tanker person by experience, Pieczynski has extensive
tactical and strategic airlift expertise. This vast operational background
and effective management skills were sufficient in this situation.

America’s military is brilliant in its execution of warfare at a lightning
fast pace. In Iraqi Freedom, we even surprised ourselves at how quickly
combat forces could advance. The current record suggests we were well
inside the Iraqi Observe, Orient, Decide, Act (OODA) loop. Does this
blistering pace threaten to get inside our own OODA loop?

Figure 4. CENTCOM DIRMOBFOR

America’s military is
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After reviewing all evidence, there seemed to be two possible courses
of action, each one creating varying amounts of change. These two actions,
which build on each other, would create the best mobility command
structure for the future. The options are:

• Improving the DM4 position, to include making the position report
to the JFACC Commander, and making it a permanent position with
a permanent set of airlift and tanker deputies.

• G i v i n g  c o m m a n d  a u t h o r i t y  t o  t h e  D M 4 ,  m a k i n g  h i m  a
COMMOBFOR, along with the improvements from the central
operating authority, one above.

Option one would end the rotational DM4 disturbance that is currently
the way we are manning the DM4 position. With an assigned DM4, the
relationship between JFACC and DM4 would be stronger. Training time
could be longer and spent more effectively because there would be no
need for the large number of DM4s currently required. The corporate
knowledge lost each time a DM4 rotates out of theater is a drain on theater
operations. If DM4s stayed in place longer, they could build, evaluate,
and make minor corrections to policies rather than have the limited effect
of 90 days in theater.

Based on the very different experience and knowledge required for
ensuring that airlift and tanker operations were optimized, there would
be a requirement for a deputy responsible for each mission. This in-country
expert team of DIRMOBFOR, deputy DIRMOBFOR for airlift, and deputy
DIRMOBFOR for tanker operations would give the JFACC a functioning,
long-term staff that would handle all mobility functions, from start to
finish, of the contingency and add the recent operational expertise needed.
Current doctrine does not build this expert system that could have
mitigated some of the tanker-specific problems that arose during Allied
Force. The Allied Force combined air operations training (CAOC) had
an air mobility division staff composed of officers who had tanker
experience, but not all of it was recent. One individual was from
Headquarters Air Training and Education Command. Another was a T-
47 pilot; still another was an Air Force academy professor who had not
flown in years. Questions regarding Allied Force tanker operations ran
rampant throughout the AMC chain of command until a suitable tanker
expert was agreed upon and placed on staff.43

To improve the command chain, the second phase of change would
be to create a COMMOBFOR. This position would be a brigadier general,
and the staff would still have the two deputies, one for airlift and one for
refueling operations. This would not provide a director but a single
individual with command authority. In this position, the COMMOBFOR
would provide a single entity to be responsive to not just the joint force
commander or JFACC’s requests but to individual service issues or
specific ground force commanders. During rapid-moving combat and
planning prior to the movement, someone needs to ensure all mobility

Based on the very different
experience and knowledge
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airlift and tanker operations
were optimized, there would
be a requirement for a deputy
responsible for each mission.
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assets are orchestrated among the separate ground and air plans. Lieutenant
General William S. Wallace, Commanding General V Corp, in an interview
discussing airlift resources during Iraqi Freedom, stated that although they
(Army Engineers) opened a landing zone near his headquarters, it was
never used. This is the kind of disconnect that a COMMOBFOR could
have prevented by giving the commander of V Corp a specific person to
obtain this information from. Under current doctrine, a DM4 could provide
the same answer to the Army commander that a COMMOBFOR could give.
However, the 90-day rotational DM4 would not have had the experience
of building the plan of support to start out with and  would not be held to
the same accountability a commander would have. Providing a shaping
COMMOBFOR, who would remain in place for the duration of the
contingency, would mitigate this type of problem.

The current 90-day rotations of DM4s and turnover rate do make it hard
for any one commander to shape the forces and policies in place and give
that person limited knowledge of how current policies originated.
Interviews with staff officers in the CENTCOM CAOC indicate new DM4s
generally can grasp the current situation quickly; however, when one
considers the rapidly changing rules of engagement and policies for aircraft
in theater, it seems a stabilizing COMMOBFOR could remove frustration
from the deployed troops. The troops would have a name to associate with
the mobility commander and quite possibly a face.

Currently, the way contingencies are executed by rotating forces through
the theater creates an even deeper need for a group of forces that are
organized into one genre of the Air Force and a need to have a long-serving
commander in place. Groupings, such as the Air Mobility Warfare Center,
organized to cover all mobility aircraft, indicate that the Air Force has
decided this is a compatible group with enough in common that the Air
Force will manage them as one body.

The obvious question then would be, why not a combat air force
commander? The combat air forces are truly embedded in the air operations
center system, and generally, the JFACC and air operations center director
are combat air force officers. In reality, the majority of the focus is on combat
air force assets within the air operations center system, and rightly so. What
a COMMOBFOR would do for the combat air force-centric air operations
center is give them a central point for ensuring that mobility forces are
being led and optimized by someone with a commander’s focus, beyond
the air operations center, who is ensuring they are being effectively utilized.
An interesting part of the COMMOBFOR would be working the reserve
component issues of the Air Force Reserve Command and National Guard
assets that normally make up more than half the strategic and tactical airlift
assets in the Air Force. Keeping a COMMOBFOR with a working
knowledge of these forces and special issues involving the reserve
component would aid the total  force fight.  The addit ion of a
COMMOBFOR would not take the mobility forces away from the JFACC;
the JFACC would now have a COMMOBFOR working directly for the
JFACC, instead of for the AFFOR (which is generally, but not always, the
same person).

Currently, the way
contingencies are executed
by rotating forces through
the theater creates an even
deeper need for a group of
forces that are organized
into one genre of the Air
Force and a need to have a
long-serving commander in
place.
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The next criteria provide clear commander and subordinate
relationships and guidance for probable situations. Doctrine, as currently
written, does not build a solid case for clarity of relationships. The current
DM4 has coordinating authority with the AMD section of the air
operations center as the focus. However, neither of these terms provides
a clear or concise relationship. The definition of coordinating authority
is an authority generally used for planning, not operations. The change
to adopting a COMMOBFOR would provide clarity in the relationships
and command structure of deployed forces.

The final test of current doctrine is that it should provide clear control
and integration of mobility forces in the joint force commander’s plan,
with clear designation as to who is responsible for what action, including
planning and execution. There should be a clear and concise process for
ensuring that mobility missions are properly tasked, planned, and
executed. This is the goal of the current system, and great steps have been
made to blend processes and planning staffs to accomplish this task
effectively. The integration of mobility forces under the air operations
center system of planning and executing an air campaign exceeds any
level of previous integration. However, the expertise to ensure mobility
assets and missions are used effectively during contingency operations
is a strident effort. The current rotational DM4 model is not the optimum
when the JFACC and air operations center director remain in place for
the duration of the conflict. Furthermore, having two deputies selected
for their recent knowledge of airlift and tanker expertise to ensure proper
employment with the right mix of forces and expertise in theater would
only improve the system.

The creation of the COMMOBFOR is a win-win situation. The mobility
forces get a commander to execute the war and lead them in the
contingency. The JFACC gets a senior commander for the duration of
the conflict to handle all mobility issues legally, unlike the current defacto
assignment to the DM4. There is a small price to pay in hiring the two
deputies, but this is well worth the benefits derived from this change. The
command lines are correct, showing the proper supervision and
accountability: JFACC, COMMOBFOR, provisional wing, group, and
squadron. This seems to not make much of a change, just adding the
COMMOBFOR between the wing and group-level command and the
JFACC. What this does is build into existence a relationship that
commonly has been in most organizations throughout the history of air
mobility operations. Yet, much like the conflict that happened between
LeMay, the USAFE Commander, and Kuter, the MATS Commander, the
decision on who should command mobility forces can become a political
one and, at times of limited resources such as this, be seen as a battle for
survival.

If the recommendation to create a COMMOBFOR is viewed as a threat
by the JFACC or the air operations center director or even AMC’s TACC
leadership, then the decision becomes more of a political turf battle, and
power, not effectiveness, will make the decision. But if the decision is

The creation of the
COMMOBFOR is a win-win
situation.
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made based on the COMMOBFOR construct’s ability to create effective
mobility command and control while maintaining integration and
ensuring the joint force commander, through the JFACC, has a commander
responsive to the needs, then the COMMOBFOR position is a wise solution.

Conclusion
The lessons learned from history would indicate that post-conflict
consolidation always will be appealing but rarely pay the expected
dividends and that having a clean chain of command is a valuable tool.
Organizing mobility forces can be accomplished either through a specific
mission or geographical area or a combination of the two. The main lesson
learned from history is that an airman in charge of the air forces is needed,
but it is also important to have a commander who understands the missions
of the aircraft commanded. Another lesson was that a commander in theater
would be more effective. This does not negate the fact that a global view,
such as TACC maintains of all strategic airlift, is not more efficient and
allows for an efficient worldwide system. However, in a contingency
theater, there needs to be a theater commander, much like the lesson learned
from command and control of airlift during Vietnam and the Pacific theater
of World War II.

Commanding mobility forces is not a simple task, yet, it is critically
important to successful execution of combat operations. Tenoso, Desert
Storm COMALF, and Brigadier General Rod Bishop are the only two
people with COMALF experience during a major theater war and
DIRMOBFOR experience in a large-scale contingency. Both agree on the
need for a theater air mobility commander to handle theater-assigned and
attached forces and provide supervision for strategic forces that transit the
theater.44 Their modern experience is consistent with that of Vandenberg
(post-World War II), LeMay (1960s), and General William Momyer
(Vietnam), all of whom believed in the necessity for a theater-based
commander to orchestrate theater-specific and strategic airlift as effectively
as possible.

Recommendations were reflected accurately in the successful COMALF
experience of Desert Storm; so why the change to a director from a
commander? Was this change a political one, as we have suggested, or
was it somehow made in the name of efficiency? While always desirable
and acknowledging, it can lead to greater effectiveness. Efficiency must
be balanced carefully against the need for effectiveness in a combat theater.

New weapon systems, tactics, and operational requirements often
mandate the need for different management practices from those used in
the past. As asked earlier, can a DM4 with an exclusively tanker
background really decide on the suitability of a C-130 night-vision goggle/
dirt airland mission? Likewise, can a DM4 airlifter make the call on how
close or beyond the forward edge of battle area a KC-135 flight should
proceed to support a strike or search-and-rescue package?

Hence, our proposal: first, a change to the current DM4 doctrine
eliminating the rotational function of the role and providing a permanent
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staff of both an airlift and tanker expert; second, phase or full
implementation of the change creating the COMMOBFOR with a rank
equivalent to the air operations center director, working for the JFACC
and retaining the tanker and airlift deputies. This would provide greater
clarity, organization, and operational effectiveness compared to the
current ad hoc system, which is relying too much on luck rather than
premeditated organization to be effective.
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Radio frequency identification is a Logistics Transformation
tool the DoD can use to provide valuable insight into the
DoD supply chain and ensure the United States that leaner
and lighter military forces are combat-ready when required
to protect the country’s national interest.

Introduction
The Department of Defense (DoD) is in the process of transforming the Army, Navy, Marines,
and Air Force into leaner and lighter warfighters to prepare for a myriad of challenges that
may face the United States in the years to come. Along with these changes to its military
forces, the DoD is designing, developing, and incorporating the necessary capabilities to
enhance its logistics support systems so that it can ensure the timely sustainment of its
transforming fighting forces. For logisticians, the requirement to provide timely support to
the warfighters means the DoD’s logistics supply chain will need to transform the tools it
uses to support all the military services.

Radio frequency identification (RFID) is a Logistics Transformation tool the DoD can
use to provide valuable insight into the DoD supply chain and ensure the United States
that leaner and lighter military forces are combat-ready when required to protect the
country’s national interest. The valuable insight that RFID technology can provide is termed
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RFID Technology: Is the
Capability a Boon or Bust for
the DoD?

The end of the Cold War
forced the Armed Forces to
institute a tremendous
change in the country’s
National Security Strategy.

Total Asset Visibility (TAV). Total Asset Visibility is envisioned in the
DoD’s Joint Vision JV 2020 plan and Joint Chiefs of Staff (JCS) Focused
Logistics concept as a capability that can enable the DoD to transform
the military into lighter and leaner force packages for future conflicts.
RFID technology provides DoD logisticians the capability to identify,
categorize, and locate assets automatically. As users of TAV information,
US Transportation Command (TRANSCOM), Air Mobility Command
(AMC), and the warfighting combatant commanders can benefit
significantly from RFID technology, because RFID can provide insight
into the movement of cargo during major theater war and contingency
operations. At the same time, the Defense Logistics Agency (DLA), the
organization responsible for integrating RFID capabilities within the DoD,
can benefit financially by integrating RFID technology to lower the
quantity of its sizable inventory.

RFID technology used within the DoD today has been very beneficial.
However, because RFID is a fairly new technology, the current DoD RFID
system is obsolete, and RFID industry wide is nonstandard and
noninteroperable. To meet the myriad of challenges that may face the
United States in the future—today’s RFID technology shortfalls must be
corrected. Like the DoD, the commercial industry has learned the benefits
of using RFID technology and is using it throughout supply chains to
automate inventory and for movement of items. So the question is, can
the DoD benefit from commercial industry’s pursuing RFID technology
to correct current RFID technological shortfalls?

RFID and DoD’s Transformation
If we do not change the direction we are going, we will end up
where we are going.

—Chinese Proverb

The end of the Cold War forced the Armed Forces to institute a tremendous
change in the country’s National Security Strategy. After years of having
an identifiable and quantifiable threat, the DoD’s post-Cold War military
strategy drove the Armed Forces to become smaller and more mobile. In
light of these changes and as a result of lessons learned during military
operations since the end of the Cold War, future US military operations
will employ a smaller, highly mobile armed force that will face an
uncertain enemy. World changes have forced the development of a more
flexible National Security Strategy, and each of the Services within the
DoD is posturing to predict the right mix of combat capabilities for an
uncertain future.

The DoD has termed the transition to the right mix of military
capabilities as transformation. This transformation has been defined by
the Air Force as “a process by which the military achieves and maintains
advantage through changes in operational concepts, organization
structure, and/or technologies that significantly improve its warfighting
capabilities or ability to meet the demands of a changing security
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environment.”1 Even if the individual military services manage to hit
upon the correct capabilities and combat mix—the right transformation
concepts—there remains a single challenge that will affect mission
success for the entire DoD in future military operations. That challenge
lies in the performance of the DoD’s logistics support systems.

To ensure successful logistics support in future military operations,
the DoD developed the JV 2020 plan, which is intended to be the DoD
strategy that will guide the movement of the Armed Forces into the
uncertain future. Prior to JV 2020, a number of today’s Cold War-era
logistics systems were developed to provide support against a known
and predictable threat. These archaic systems were designed to depend
on large quantities of supplies and equipment being stockpiled in an
overseas location. These locations were well-known by the warfighters
and were in locations where training had taken place. In today’s post-
Cold War environment, the logistics support systems of the past have to
be modified. The DoD’s logistics support strategy must include forward
basing with the right amount of supplies and equipment, which means
no under or over supply.

The real challenge for the DoD is to improve the logistics support
capabilities for its smaller, mobile, and joint forces that will be required
to engage in missions around the world. Ultimately, the DoD will employ
one of the six concepts of JV 2020, Focused Logistics, to guide the
Armed Forces to logistics support improvements.2 Focused Logistics as
defined by the JCS-J4 Logistics Directorate is:

...the fusion of information, logistics, and transportation technologies to
provide rapid crisis response, to track and shift assets even while en
route, and to deliver tailored logistics packages and sustainment
directly at the strategic, operational, and tactical levels of operations.3

The ultimate goal of the Focused Logistics concept is to provide an umbrella
of logistics capabilities to guide the transformation of the Armed Forces into
the future. Given the Focused Logistics concept is the logisticians guide for
the future, it is important to identify the subconcepts that link RFID
technology capabilities to the future vision of logistics sustainment.

As a supporting document to the Focused Logistics concept from the
JCS, the Focused Logistics campaign plan was developed to address how
the DoD should transform its logistics sustainment systems, processes,
and organizations to support the warfighting combatant commanders in
future military operations.4  In essence, the Focused Logistics campaign
plan articulates how logisticians and operators can work as partners to
provide the military fighting forces the capabilities and benefits of
Focused Logistics. Within the campaign plan, Logistics Transformation
is identified as a building block that will help lay the foundation for the
Focused Logistics concept to succeed.5 The plan suggests that the
transformation of logistics has started already and that the foundation
that establishes the capabilities of Focused Logistics rests on a pillar
that provides DoD senior leaders a view into the logistics sustainment
system; that pillar is Total Asset Visibility. Total Asset Visibility is
envisioned to provide logisticians visibility into all assets in the logistics
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support process—those either being acquired or in maintenance, storage,
or transit.6  Total Asset Visibility is an initiative that can provide future
joint warfighters real-time, logistics situational awareness.

As an enabler of Total Asset Visibility, automatic identification
technology (AIT) is a mechanism that can be used at critical nodes in the
logistics supply chain to provide efficient and effective logistics data
collection. AIT is the name given to devices used to automate data
collection. The goal of AIT is to provide cost savings within the logistics
support process by using automated means to collect logistics data. The
Air Force AIT vision states:

By 2005, the Air Force shall have accurate and timely information available
to decisionmakers, whether Air Force, a joint, or coalition—through the
exploitation of AIT-capable information systems where source data are
captured at the home base, so that deployed forces will no longer have to
accomplish data collection manually.7

To sum it up, AIT is a mechanism that will help the DoD logistics
community achieve the Focused Logistics concept TAV objective—total
visibility into the logistics support process.

As the Focused Logistics campaign plan mentions, AIT is critical to
Logistics Transformation, and the need to ensure integration of the supply
chain is one of the key functions required to shape the future logistics
environment.8 Supply chain integration is a task that falls under the main
task of Supply Chain Management (SCM), which covers all actions
accomplished throughout the supply chain. SCM is defined in the DoD
Supply Chain Management Implementation Guide as:

...an integrated process that begins with planning the acquisition of customer-
driven requirements for material and services and ends with the delivery of
material to the operational customer, including the material returns segment
of the process, and the flow of required information in both directions among
suppliers, logistics managers, and customers.9

 Commercially, a supply chain is defined as, “An association of
customers and suppliers who, working together yet in their own best
interests, buy, convert, distribute, and sell goods and services among
themselves, resulting in the creation of a specific product”10 Merging the
definitions to the lowest level, SCM is the means of integrating the
activities of the supply chain to optimize cost and performance and reduce
the time between ordering and delivering a product.

The reason RFID technology is key to SCM and Total Asset Visibility
is that RFID technology can be used as an AIT tool, an enabler, a means
to carry and retrieve data by electronic means, and to identify items in
manufacture, in transit, and at locations.11 RFID technology can provide
logisticians the capability to identify, categorize, and locate assets
automatically throughout the DoD’s logistics supply chain. RFID can
provide a capability that has been termed in the DoD as intransit visibility
(ITV). RFID technology is a key to the DoD’s Logistics Transformation
efforts, because enabling RFID technology can ensure the Focused
Logistics concept and the JCS JV 2020 plan for the future become a reality
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within the DoD. RFID technology is critical to current and future military
operations because, in the best case, logisticians will be able to tell that
the supplies are where they are required, and in the worst case, if the
supplies are not where they are supposed to be, logisticians will know
where they are.

RFID in the DoD Supply Chain
We are witnessing a revolution in the technology of war, power is
increasingly defined not by size but by mobility and swiftness—
influence is measured in information.…

—Governor George W. Bush

It is important to understand how RFID technology is linked to the DoD’s
plan for transforming its forces and logistics support systems, and it is
equally important to understand the types and capabilities of RFID
technology. RFID technology offers a fairly new approach to collecting
information, by providing the capability to identify, categorize, and locate
people and assets automatically over short and long distances. An older
and, maybe, more familiar approach to an electronic information collection
system is the universal product code (UPC) or bar code. UPCs and bar codes
have been around since the 1970s, but the technology is limited. It only
has a capability to store 17-20 characters of data. Additionally, bar codes
require scanning, which means they require line-of-sight access for optical
recognition (Figure 1).12

RFID technology uses radio frequency (RF) communications to transmit
and receive data, and the technology is based on the ability to remotely
collect, store, and retrieve data on a tag using RF communications. RFID
technology is based on an electronic product code (EPC), “a 96-bit code
that is capable of identifying more that 80 thousand trillion, trillion-unique
items.”13 There are two parts to the RFID data collection system, a tag and
a reader. RFID tags can have one or several memory chips for data storage,
a circuit board structure for its electronic components, and an antenna to
send and receive information using RF communication capabilities.14 Tags
can range in size from that of a grain of rice to that of a brick. As the second
part of the RFID data collection system, the RFID reader communicates
with RFID tags using RF energy. The RFID reader uses an RF signal to
initialize the tag, and the tag then transmits information back to the reader

Figure 1. Linear Bar Code
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using RF energy. The reader also can write information on the tag. Written
information can range from as little as a serial number to kilobytes of data
both written to and read from the tag.15 Information from the tag, after
being read, can be presented to a human operator using a handheld device
with an alphanumeric display, or the information can be entered into a
larger computer system that provides data management for a large
organization.

The types of RFID tags can vary. They can be active (Figures 2 and 3)
or passive (Figures 4 and 5), which refers to the method of powering the
tag. While both active and passive tags use RF energy to communicate
with the reader, the technology of powering the tags and capabilities of
each of the tags is quite different. With respect to power, active RFID tags
use an internal power source to continuously power the tag and its RF
communications circuitry. On the other hand, passive RFID tags rely on
RF energy being transferred to the tag from a reader and the reader’s power
then providing the capability to read or write data. Capabilities for each
of the tags vary in communication range, the amount of data storage, and
in the tag’s capabilities to monitor and record specific parameters. Active
tags can be read at ranges up to 100 meters and at speeds in excess of 100
miles per hour. They have the capability to store a minimum of 128,000
bytes, 1 million bits of dynamically searchable read-and-write data, and
because active tags are constantly powered, they have the ability to detect
a parameters condition continuously. Parameters can include temperature,
vibration, and security status, to name a few. 16 Passive tags can be read at
a range of 3 meters or less and at speeds up to 3 miles per hour. They
typically have the capability to store a maximum of 128 bytes, 1,000 bits
of read-and-write data. They do not have a data search or manipulation
capability, and because passive tags are not powered by a battery, they
are unable to detect parameters.17 One of the biggest differences in the
two tags is that active tags have a limited life cycle because of their
internal battery, while passive tags have a virtually unlimited life.

The DoD’s supply chain can benefit from both active and passive RFID
to enhance supply chain visibility. However, because of the technological
differences between the two types, there are benefits of using one type

Figure 2. Active RFID Tag (Tag Attached to a
Storage Container and Tag Close Up)
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Figure 3. Portable RFID Reader and Active RFID Tag

Figure 5. Passive RFID
Memory Button

Figure 4. Passive RFID Tag



228

RFID Technology: Is the
Capability a Boon or Bust for
the DoD?

over the other. Active RFID is best suited for dynamic business processes,
where the movement of tagged assets is variable and sensing and increased
data storage capabilities are required. Passive RFID is best suited for use
with items where the movement will be fairly consistent and controlled
and minimal data storage capability is required.18

Within a supply chain, either active or passive technologies can prove
beneficial, and in some cases, the use of both types of RFID can be of
benefit. For example, using RFID technology, it is possible to embed a
passive RFID tag into a manufactured item, and have the tag read and
written to during the manufacturing process to gather and exchange work
process data. The same tag could then be read or written to by shipping
personnel at the manufacturer’s shipping dock in order to release the item
from the manufacturer’s inventory. While at the shipping dock, the item’s
planned route information could be written onto the item’s tag and read
by a reader that enters the item’s information into a company’s
management information system for a variety of purposes, including
logging the item’s manufacturing data or tracking the item’s cost to build
or current location. Prior to a large number of items being shipped,
information for each item can be written to an active RFID tag that is placed
on a shipping container or pallet. The recipient of the containerized or
palletized items can be aware of the current location of the items at all
times, using a management information system, and the item’s location
can be updated while in transit as the active RFID tag passes nodes along
the transportation route, which are linked to an automatically updated
information system database. The preceding scenario provides a simple
example of how RFID technology can be used; now it is important to
understand how the DoD actually is using RFID technology, the plan for
future use of RFID technology, and the challenges that exist in the RFID
technology arena.

Analysis
In the 21st century, technology will make it possible to find, fix or
track, and target anything that moves on the surface of the earth.

—General Ronald R. Fogleman, USAF

Current Use
When General Fogleman, former Chief of Staff of the Air Force, made the
statement above, he was referring to the ability of the Services’ combat
forces to engage an enemy’s force anywhere on the surface of the earth by
using advanced information technology. A similar hypothesis is
envisioned by logisticians—using technology to find, fix, track, and target
anything that moves within the DoD’s supply chain. The Persian Gulf
War has been called the impetus behind the use of RFID technology in
the DoD.19 There are two experiences from the Gulf War that drove the
logistics community to recognize the need for RFID technology and,
finally, implement its capabilities.

The first experience occurred because US military forces were plagued
by several logistics inefficiencies during the Gulf War. As the head
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logistician during the war, Lieutenant General William Pagonis
acknowledged that knowing what was in shipping containers proved to be
problematic.

Intheater processing of containers also presented a major headache, for a
number of reasons. One big contributing factor was multiple consignees for a
single container. This resulted from the eagerness of our stateside, European,
and Korean shippers to fill every container to the brim, which would ensure
every ship was filled to capacity. Given our limited shipping capacity, this
made good sense—at least until those ships disgorged their cargoes in Saudi
Arabia. Then it turned into a classic example of suboptimization.20

As a result, during the Gulf War, the United States shipped approximately
40,000 containers of supplies and equipment to support military
operations. Throughout the war, these containers, which contained
everything from food to ammunition, amassed on the docks of the Saudi
Arabian port. Since receiving personnel could not determine what was in
them, they had to be opened and inventoried prior to distribution. This
resulted in a bottleneck in distribution. As Pagonis points out:

We had numerous mixed loads and even a larger number of unidentified
containers. The documentation on the ship’s manifest didn’t always jibe with
what was in the containers. We had to open some 28,000 of the 41,000 arriving
containers right there on the docks just to find out what was in them. We hauled
a lot of containers 2,000 miles out into the desert only to find that 10 percent
of their contents were intended for the front-line troops, whereas 90 percent
belonged to units back near the port.21

Because the supply system was not able to get supplies and equipment
to units when needed, supply personnel began ordering more of what was
needed, hoping that a reordered item might make its way to the unit; as a
result, multiple items clogged the supply lines even more.22 By the end of
the Gulf War, “8,000 containers stood on the docks unopened. No one
knew what was in them or whom they belonged to.”23

The second experience occurred because the short duration of the Gulf
War created large stockpiles of unused ammunition. Following the end of
the war, the United States had a huge stockpile of live weapons located in
Saudi Arabia, “We had something like 250,000 tons of ammunition sitting
there in the desert, waiting to be packed and sent home.”24 The large
numbers of unopened shipping containers from the first experience made
logisticians take notice of the considerable problem the DoD had with
ITV. In the case of the shipping containers, they could be returned to the
point of origin; however, in the case of the large quantities of palletized
ammunition, the Army had to redeploy and keep track of the valuable assets
movement throughout the DoD’s supply chain. To provide ITV of the
retrograde ammunition from the Gulf War through Europe, the Army first
began using active RFID tags in late 1991 and early1992.25 After the
retrograde of the Gulf War ammunition proved successful using RFID tags,
the US Army Strategic Logistics Agency (now the Army Logistics
Transportation Agency [LTA]) requested the DLA conduct a test to identify
an active RFID tag the Army could use to track certain Class IX repair
parts, shipped to and from designated overseas customers.26 Beginning
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with its use in 1991-1992 and since the DLA test in 1993, the Army has
pursued the long-term use of active RFID tags. In an agreement with DLA,
the Army procured and furnished active RFID tags to DLA so that tags
could be affixed to Army pallets and containers for exercises, contingency
operations, and routine shipments. In the scenario, the Army LTA owned
most of the DoD’s RFID technology assets, which included stationary
and handheld readers and writers, tags, magnetic mounting brackets, and
remote ITV servers. 27 Fourteen of DLA’s distribution sites were
instrumented to store data and generate software for active RFID tags for
Army shipments; and DLA’s biggest container consolidation points at
New Cumberland, Pennsylvania, and San Joaquin, California, were
outfitted to tag consolidated DoD shipments headed for Europe, Central
Asia, the Middle East, and the Pacific. 28

Fast forwarding to 31 July 2002, the combatant commander of US
Central Command (CENTCOM) directed that all containerized shipments
being sent to the CENTCOM area of responsibility be RFID tagged.29 As
a direct result of the commander’s decision, the DoD had the ability to
track all support items shipped on pallets and in containers to the area of
responsibility. As an indirect result of the decision, the need for RFID
tags increased significantly. To meet the need, the Army initially increased
the number of active RFID tags purchased to cover the additional
Operation Enduring Freedom requirements. Then, at the beginning of
Operation Iraqi Freedom, CENTCOM issued a requirement that all
containers and pallets sent to CENTCOM’s area of responsibility in
support of Enduring Freedom and Iraqi Freedom be RFID tagged—
regardless of the service.30 The Army realized the significant increase in
RFID required to meet this new requirement, and in February 2003, the
Army went on record to request it not be held responsible for providing
RFID tags to all the Services. Additionally, the Army asked DoD to
recommend a solution to resolve the active RFID-tagging problem.31 DLA
was and still is identified as the office with management responsibility
for RFID technology within the DoD. As a result, DLA selected the
standard active RFID tag for use in the DoD and put wholesale
management in place to control the purchase, issue, and refurbishment of
the standard tags.32

Now, with an understanding of why the DoD began using RFID
technology and who manages RFID within the DoD, it is important to
point out how the DoD is using RFID technology. Twelve years after
experiencing the severe supply inefficiencies of the Gulf War, the DoD is
using active RFID tags to achieve ITV of assets throughout the supply
chain. RFID technology has been installed around the world by the DoD
to determine the location of containers and pallets and provide supply
chain visibility into the contents of items intransit. RFID readers are
located at airports, airfields, distribution centers, assembly areas—these
nodes have been established throughout the world to read active RFID
tags attached to DoD pallets and containers. RFID readers at the various
nodes in the supply chain read the active tags and transmit the information
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to local ITV servers. These local servers provide database storage and
transmit the collected data to centralized regional servers.33 Currently,
regional servers are located in the European Command, Pacific Command,
and CENTCOM; these servers are connected to a national ITV server in
the United States, which acts as a data source for the DoD’s global asset
visibility system called Joint Total Asset Visibility (JTAV). For
transmission of data from remote locations without local or regional
connectivity, logisticians can use Iridium satellite terminals as modems
to relay the pallet and container data to the national ITV server.34 JTAV is
linked to another DoD system, the Global Transportation Network (GTN);
both JTAV and GTN are available to DoD personnel who use the World
Wide Web to track and determine an item’s location.35

The following scenario is provided to describe how active RFID
capabilities are used when items are shipped within the DoD. Items being
shipped in containers and on pallets are recorded on an active RFID tag,
and the tag is placed on the outside of the shipping container or on the
pallet. Simultaneously, the item’s information stored on the RFID tag is
sent to an ITV server to enable shipment tracking. As the RFID tag passes
through various transportation nodes, ground-based or handheld readers
collect the tag’s information; this information is downloaded
automatically; and the tag’s ID, location, and date-time group are
forwarded to the national ITV server to report the tag’s current location.36

RFID technology provides the DoD and ITV capability now, and these
capabilities are a step in the right direction in correcting past supply
problem inefficiencies. RFID technology is currently in use, and the DoD
has a plan to utilize even more RFID capabilities to enhance the DoD’s
logistics capabilities.

Future Use
A recent presentation by the JCS Directorate of Logistics identified RFID
technology as a key logistics ITV enabler of Iraqi Freedom.37 The
CENTCOM-mandated ITV RFID capability gave the DoD the capability
to track food, spare parts, vehicles, medical supplies, ammunition,
construction materials, and “ground-based readers provided near real-time
ITV of contents on ships, trains, aircraft, convoys, and commercial trucks,
and satellite-enabled tracking systems provided logisticians visibility on
items to the last tactical mile.”38 During Iraqi Freedom, there were between
50,000 and 60,000 US and UK pallets and containers tracked monthly
using active RFID and more than 500 ground-based nodes that could read
and write active RFID data in the CENTCOM area of responsibility.
Worldwide, it is estimated the DoD’s current RFID network manages and
monitors 270,000 cargo containers transporting military supplies through
400 locations in more than 40 countries.39

Even though the DoD’s use of RFID technology significantly increased
between the Gulf War and Iraqi Freedom, the DoD is not satisfied with the
results. On 2 October 2003, the Under Secretary of Defense for Acquisition,
Technology and Logistics (USD AT&L) issued a policy letter to describe
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how the DoD will pursue active and passive RFID in the future. The letter
initiated the strategy that integrates RFID technology use throughout the
DoD. The policy and accompanying strategy is in five parts.

• The policy directs the continued use of active RFID tags to support
ongoing combatant commander ITV requirements and operations.

• The policy requires DoD suppliers to put passive RFID tags on the
lowest possible piece or part, case, or pallet packaging by January
2005.

• The policy directs that DoD components establish an initial capability
to read passive RFID tags at key sites by January 2005, in preparation
for passive RFID implementation.

• The strategy establishes a DoD RFID integrated product team and
directs the team to achieve five goals:
• Evaluate and inform the applicable DoD components of RFID

standards by October 2003.
• Implement initial RFID projects by January 2004 to demonstrate

possible technical applications.
• Conduct an RFID summit to solicit comments on the policy from

suppliers by February 2004.
• Complete an analysis on the initial projects by May 2004 to

identify lessons learned.
• Provide a final RFID policy and strategy to the DoD by June 2004.

• The letter describes implementation and integration of the first four
parts as critical elements for the future success of systems development
across the DoD. However, USD AT&L does not provide any additional
funding. USD AT&L suggests the DoD components consider these
RFID requirements in their near-term budget adjustments and in their
long-term requirements when developing upcoming service and
agency budgets.40

The USD AT&L policy letter goes a step further and identifies six layers
or supply chain item movement locations, where the DoD expects to use
RFID tracking in the future. The layers include:

• Layer 5—the movement vehicle truck, aircraft, ship, or train

• Layer 4—the freight container 20- or 40-foot container or 463L pallet

• Layer 3—unit-loaded assets warehouse pallets, fiberboard packaging

• Layer 2 – the transport unit carton, boxes

• Layer 1—in bubble packs

• Layer 0—at the product item

DoD’s goal is to use RFID technology to track items at each layer.41

Additionally, the USD AT&L letter identifies and directs DoD
organizations that are responsible for providing the warfighting combatant
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commanders active RFID support. First, TRANSCOM was directed to
ensure US and overseas aerial and seaports, both military and commercial,
that support military operations have the necessary equipment to meet
the RFID read-and-write requirements. Second, the USD AT&L identified
the specific military departments responsible for ensuring sufficient RFID
equipment is available to support each of the combatant commander’s
military plans and operations.

Although it is not mentioned in the USD AT&L policy letter, DLA, as
the responsible organization for RFID technology within the DoD, is
pursuing technologies to further integrate RFID capabilities into the DoD’s
global ITV network. DLA is working with industry to develop the strategies
and capabilities to enhance the DoD’s supply chain infrastructure; this
effort is ongoing at DLA via a program called Microchip Logistics
(MICLOG). The goal of MICLOG is to integrate active and passive RFID
technologies into DLA’s RFID management structure. Once MICLOG is
implemented, DLA is expected to have insight on item movement down
to Layer 0.42 Additionally, DLA hopes that private sector business practices
will demonstrate the real impact of using RFID technology. A study by
the global consulting firm Accenture concluded that RFID technology
can lower inventories by at least 5 percent, to as much as 30 percent.43

RFID could have a major impact on DLA’s immense logistics enterprise.
DLA manages 4.6 million items, processes 30,000 requisitions daily, has
a projected fiscal year 2003 budget of $24B, and has an inventory valued
at $80.5B.44 Using Accenture’s 5-percent estimate, DLA can expect to save
more than $4B against its $80.5B inventory. If DLA can reduce its
inventory by 30 percent, its savings could be more than $24B.

The newly minted policy from USD AT&L makes it clear the DoD is
committed to incorporating both active and passive RFID technology into
its global supply chain as quickly as possible, and as the policy letter states,
implementation of RFID is critical if the DoD’s Logistics Transformation
is to occur.45 And with $4B to $24B in possible savings, DLA stands to
benefit tremendously from RFID technology. As the DoD and DLA prepare
to move forward with incorporating RFID technology in the future, there
are challenges that must be addressed to make RFID capabilities a reality
for the DoD in the future.

Challenges
RFID is a relatively new automatic data-collection system, and like many
computer technology-based systems, the technology is changing rapidly.
Although RFID technology is a powerful data collection tool, the DoD
needs to recognize that, like all great ideas, there are challenges that must
be met before the technological benefits can be recognized. Obsolescence,
standardization, and interoperability are all critical challenges that affect
the DoD’s use of RFID technology; currently, all three issues have an effect
on DoD’s RFID technology implementation. Since the end of the Gulf War
in 1992, RFID technology has benefited the DoD tremendously. Because
of these benefits, the DoD intends to capitalize on RFID technology and
implement the technology in the DoD supply chain.
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The DoD’s current fleet of active RFID tags provides logisticians
valuable insight into the global DoD supply chain. However, RFID, like
most electronic systems, has a short technological life cycle, so the decision
to purchase a system today can mean that you have an obsolete system
within a few months. Currently, the DoD’s active RFID tags have the
capability to log and transmit logistics data as required in today’s supply
chain; however, since DLA made the decision to procure the standard
active RFID tags, industry has developed additional capabilities that could
prove beneficial to the DoD. The North River Consulting Group (NRCG)
recently provided the Federal Highway Commission a report that identifies
active RFID tag capabilities that are becoming available to freight
transporters.46 Since 1991, the railroad industry has been investigating
automatic data-collection technologies that can enhance freight security
and productivity.47 Three of the technologies mentioned in the NRCG
report can enhance the way the DoD uses active RFID tags to track an
items’ location and could prove beneficial to the DoD by incorporating
the capabilities into the supply chain. The report indicates that active
RFID tags that can sense temperature changes, detect vibrations, and
monitor security breeches are in the works.48 Tags that can monitor
temperature changes could prove useful in establishing an audit trail and
assigning liability for temperature sensitive cargo. Likewise, having an
active RFID tag that can detect vibration if a pallet or container is dropped
by a shipper, or determine if a cargo container is opened while in transit
could prove to be an invaluable tool for DoD supply chain ITV. It is
apparent that active RFID technology capabilities have improved
significantly since DLA made the decision to procure the DoD’s standard
active RFID tag, and it is possible that these new capabilities can be
integrated into current active RFID tag capabilities to address the
obsolescence in technology found in today’s DoD active RFID tags that
only provide item location updates. It is possible these new capabilities
could be incorporated into the DoD’s supply chain to provide valuable
ITV information

Even with the new active RFID capabilities, there are two major
challenges associated with RFID technology that must be addressed before
widespread use of the technology takes hold. The lack of RFID frequency
standardization and interoperability problems associated with RFID
readers and tags from different vendors are two challenges that are slowing
RFID growth worldwide.49 With respect to frequency standardization,
most RFID vendors offer proprietary systems, which results in RFID
frequencies’ being selected for tags based on a vendor’s preference. With
a host of vendors, the state of RFID frequencies is in disarray because
there is no one standard; the systems that exist for rail, truck, air traffic
control, and tolling authorities can all be—and most are—on different
frequencies.50 The lack of frequency standardization is a global challenge,
and frequency regulatory differences between countries is pretty much
nonexistent. As a result, there is no single frequency available for logistics
applications across the major theaters of Asia, Europe, and North
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America.51 With regard to interoperability between RFID tags with tag
readers, currently, there is no universal standard for reading encoded
information from active or passive RFID tags or a standard for encoding
tags. As a result, problems develop when vendors build RFID tag readers.
Vendors easily can design readers for their specific tag; however,
organizations like the DoD would then be limited to a sole supplier for all
RFID applications. With a multitude of global vendors supplying RFID
technology, the scenario of procuring various vendors single source
technology will not work in the real world.

As an example, these nonstandard and noninteroperable RFID
technology challenges could have an affect on the DoD’s ability to
conduct successful US-only and multicountry coalition military operations
in the future. During Iraqi Freedom, the UK’s decision to procure the same
active RFID capabilities as the United States paid off big.

They decided to implement the same RFID technology that the United States
is using.... They had an incident where they could not find a tank track that had
been ordered. So they made plans to place a second order, but someone
suggested trying to find it with the ITV system. They found it, and it saved
them about $3M in cost avoidance.52

Because the United States and United Kingdom fought as a close-knit
coalition during Iraqi Freedom, the decision to procure a similar RFID
system probably was easier than most coalition decisions. But the scenario
raises the question: in the future, will the US coalition partners pursue the
same RFID technology as the United States? The US coalition partners’
decision on RFID technology, like major weapon systems they purchase,
most likely will be driven by how the DoD proceeds with RFID. With
common US and coalition military systems, like the F-35 joint strike
fighter, where multiple countries will use the same airframe and where parts
are manufactured and shipped from global sources, it is possible that,
during future military operations, the United States or a coalition country
will need a part from the other’s parts bin to make an aircraft mission
capable. To make an aircraft mission ready quickly, a possible scenario
might be for a US logistician to request a coalition partner to look in its
ITV system to determine if it has a needed part in the supply chain headed
for the area of operations. Without RFID standardization and
interoperability, this scenario would be a dismal failure. The only way for
the DoD to ensure that its vendors, parts suppliers, and global coalition
partners all have the same RFID capability to encode and read active and
passive RFID is to work toward universal frequency standards and
interoperability between RFID readers and tags.

Recommendations
Information technology is a key enabler for managing the Defense
Department’s vast transportation continuum and is the linchpin for
defense logistics distribution in peace and war.

—General John W. Handy, USAF

Because the United States
and United Kingdom fought
as a close-knit coalition
during Iraqi Freedom, the
decision to procure a similar
RFID system probably was
easier than most coalition
decisions.
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It is important to examine the next step the DoD should take in pursuing
active RFID and how the DoD should proceed in addressing the challenges
of active and passive RFID standardization and interoperability. A
recommendation for how the DoD should proceed with integrating RFID
technology will be presented after evaluating three alternative options.
Each option identifies both negative and positive impacts the DoD will
experience if the course of action is selected (Table 1).

Option 1
The DoD should continue with its present plan to integrate passive RFID
technology into the supply chain and continue to use its current active
RFID technology. A negative impact to this approach is the DoD cannot
be sure the nonstandard and noninteroperable challenges affecting passive
and active RFID technology will  be corrected in t ime for i ts
implementation in January 2005. Furthermore, by not implementing new
active RFID capabilities, the DoD will not be able to benefit from the
advanced technologies that are available. A positive impact to this
approach is that guidance already has been distributed to the appropriate
organizations within the DoD and to its suppliers on the plan to implement
passive RFID. As a result, the DoD is on its way to implementing a passive
RFID capability in January 2005. Additionally, the active RFID
technology in use within the DoD’s supply chain has been successful in
providing item tracking at the container and pallet levels. If the DoD does
not implement new active RFID capabilities, the capabilities that exist
still would be beneficial.

Option 2
The DoD should continue with its present plan to integrate passive RFID
technology into the supply chain and move forward with acquiring new
active RFID technology. As with Option 1, a negative impact to this
approach is the DoD cannot be sure the nonstandard and noninteroperable
challenges affecting RFID technology will be corrected in time for
implementation of passive or new active RFID capabilities. A positive
impact to this approach is that the DoD can incorporate enhanced active

It is important to examine the
next step the DoD should
take in pursuing active RFID
and how the DoD should
proceed in addressing the
challenges of active and
passive RFID standardization
and interoperability.

Option Passive RFID  Active RFID 

1 

DoD should implement 
USD AT&L policy 
requiring suppliers to 
use passive RFID tags 
by January 2005. 

DoD should continue to use 
current active RFID tags, as 
suggested in USD AT&L policy. 

2 Same as Option 1 DoD should integrate new 
active RFID capabilities now.     

3 

DoD should wait until 
2007 to integrate 
passive RFID 
capabilities.    

DoD should wait until 2007 to 
integrate new active RFID 
capabilities.    

 
Table 1. Passive and Active RFID Options Summary
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RFID capabilities to build smarter supply chains. New active RFID
technology is available to be incorporated into the DoD’s supply chain.
Temperature sensing, vibration detection, and security monitoring can
provide significant insight and productivity gains to the DoD’s supply
chain, and the new capabilities can be integrated into active RFID tags to
address obsolescence.

Option 3
The DoD should move ahead slowly with integrating passive RFID
technology and new active RFID technology into its supply chain. Using
this approach, current active and passive RFID standardization and
interoperability challenges can continue to be addressed and a solution
found. To date, a consortium of 87 global companies and 3 research
universities has joined in a partnership with the Uniform Code Council
and European Article Numbering International to address RFID challenges
and develop global RFID standards. 53 The consortium, known as the Auto-
ID Center, is developing international RFID standards for infrastructure,
data formats, and frequencies.54 The center was developed by visionaries
who are intent on keeping the individual companies from spending
millions of dollars to develop new RFID technology by having all the
companies invest in the development of new RFID, with the hope the
global community accepts the center’s technology as the industry
standard.55 To ensure savings for all, the Auto-ID Center’s research has
support from global manufacturers and retailers so that companies
worldwide can be assured the final RFID products developed by the center
will be standard and interoperable. Wal-Mart, a partner in the Auto-ID
Center, is adopting the universal RFID standards that are being developed
at the center, so much so that it recently requested that its top 100 suppliers
put passive RFID tags on all shipping crates and pallets by January 2005.
This move by Wal-Mart likely will force the adoption of RFID capabilities
worldwide because of its market clout.56 Because of this same clout, DoD
representatives met with Wal-Mart’s vice president for Global Supply
Chain Management to discuss the RFID technology. 57 The meeting
provided the DoD an opportunity to hear from the retail leader how industry
will pursue RFID technological challenges, and it served as an impetus
for the DoD. It is probably not a coincidence that the USD AT&L policy
letter directs DoD’s suppliers to provide a passive RFID tag capability by
January 2005—the same as Wal-Mart.58

There are two impacts that may affect the DoD negatively by waiting
to implement new RFID capabilities. First, logisticians responsible for DoD
SCM will have to wait to track items successfully down to the tactical
level using passive RFID technology. Waiting means the DoD will conduct
business as usual and continue to use active RFID technology to track
items at the strategic level. Second, waiting to incorporate new capabilities
into active RFID tags will mean that tags in the current inventory must be
available longer. Because these tags have a limited life because of their
battery, some tags will have to be replaced while the DoD waits to purchase

The DoD should move ahead
slowly with integrating
passive RFID technology
and new active RFID
technology into its supply
chain.
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the new, smarter active RFID tags; however, the cost to replace current
active tags because of battery failure can be viewed as a requirement for
doing business. Even if the DoD decided not to purchase new active RFID
capabilities, replacing a portion of the current tags at a cost of $105 each
would be a necessity.59

On the positive side, there are two significant impacts to the DoD for
waiting to implement approved RFID specifications. First and foremost,
allowing time for the Auto-ID Center to address and correct the
standardization and interoperability challenges that affect passive and
active RFID technology will be most beneficial to the DoD. The wait time
will ensure the DoD does not start with or continue to use a nonstandard
and noninteroperable capability, which will require starting over when
an approved capability becomes available. Second, one of the biggest
barriers that is not allowing widespread adoption of e-tagging, using
passive RFID, is costs.60 It is expected, that, starting in 2007, e-tagging
will evolve into a widespread phenomenon because the cost of passive
RFID tags will drop significantly.61 Today, the least expensive passive
RFID tags available cost more that 30 cents; however, manufacturing
technology is moving toward the development of extremely inexpensive
tags. It is expected,  “5 years from now in August 2007, simple passive e-
tags will sell for 5 cents or less.”62 A 25-cent costs savings per passive
RFID tag can result in significant savings to the DLA and commercial
industry. If each of the 4.6 million items managed by DLA is fitted with
a passive tag, waiting until 2007 to integrate passive RFID capabilities
could result in $1.15M in savings.63 The result is even more substantial
for commercial industry; it is estimated 14 companies that are members
of the Auto-ID Center would consume 412 billion RFID tags each year to
tag every object they produced. Waiting until 2007 to fit all the items
with 5-cent tags could result in $103B in savings.64

Recommendation
Option 3, which suggests that the DoD move ahead slowly with its plan
to integrate passive and new active RFID technology into its supply chain,
is recommended. The DoD should ensure that current RFID standardization
and interoperability challenges are resolved before directing the
additional use of RFID technology. The DoD’s directing its suppliers to
use passive RFID by January 2005 is a bit premature. The DoD is
endorsing nonexistent RFID standards effectively. As an alternative to
current RFID guidelines, the DoD could adjust the USD AT&L policy by
implementing a gradual integration approach. The DoD could use the
January 2005 date for suppliers to provide passive RFID capabilities as a
test of capabilities only. Once approved standards are released, the DoD
can direct its suppliers to conform. While adjusting the USD AT&L passive
RFID policy, the DoD could modify USD AT&L’s active RFID strategy
by requesting that suppliers provide enhanced and backwardly
compatible active RFID tags for assessment in January 2005. The DoD
then could evaluate the new active RFID capabilities and, if deemed

The DoD should ensure that
current RFID standardization
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satisfactory, plan for a preplanned product improvement program to replace
all active RFID tags in the future.

In addition to revising USD AT&L’s 2 October 2003 policy and
strategy, the DoD should perform a cost-to-benefit analysis to determine
the amount that can be saved by waiting until 2007 for universal RFID
standards and lower passive RFID tags. These cost savings should then be
weighed against the DoD’s benefit of having a passive RFID capability in
2005 with tags that may have to be replaced once universal RFID standards
are in place.

Integrating RFID capabilities into the DoD’s supply chain would clearly
benefit logistics sustainment system transformation; however, there are
significant drawbacks to implementing RFID technology prematurely. A
study by Gartner Research provides a timetable for standardized and
interoperable RFID; “e-tag standards and technology will mature so that
inter-enterprise applications will be viable from 2007.”65 Postponing
implementation of RFID technology will have negative and positive
impacts on the DoD logistics supply chain; however, the positive impacts
far outweigh the negatives. It is wise for the DoD to move forward in
transforming its logistics support systems; however, it is unwise to move
forward until approved and tested RFID technology standards are in place.

Conclusion
RFID technology is a critical capability needed by the DoD to transform
its logistics support systems to meet future challenges and provide both
warfighters and logisticians Total Asset Visibility. Both active and passive
RFID technology can be used as transformation tools to provide valuable
insight into DoD’s global logistics supply chain and ensure the leaner and
lighter military forces have the sustainment items needed when required
to protect the country’s national interest. To take advantage of RFID‘s
technological innovations, the DoD has developed a strategy that will
infuse RFID capabilities throughout the DoD’s logistics supply chain. The
DoD’s desire to transform its logistics sustainment system is noteworthy;
however, it is important for the DoD to proceed with caution with RFID
integration because of the considerable challenges with RFID
obsolescence, nonstandardization, and noninteroperability. Commercial
industry is addressing the RFID challenges, but universal RFID standards
will take time. There will be growing pains with integrating RFID because
of the challenges with its new technology, but the positives far outweigh
the negatives. The DoD should continue to participate with the commercial
consortia and standards organizations aimed at developing international
standards for RFID technology and implement the RFID technologies once
universal standards have been approved. In the end, RFID technology will
be a boon, rather than a burden, for the DoD. Ultimately, the capabilities
provided by RFID technology will benefit the DoD and commercial supply
chains worldwide.

RFID technology is a critical
capability needed by the
DoD to transform its
logistics support systems to
meet future challenges and
provide both warfighters and
logisticians Total Asset
Visibility.
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