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Potential Interfaces: ECSS and Flying-Hour Programs
Red Is Good: Transformational Changes for Air Force Aircraft Maintenance

Flight Line Maintenance: Creech versus McPeak

This edition of the Journal presents three
featured articles: “Potential Interfaces:
ECSS and Flying-Hour Programs,” “Red

Is Good: Transformational Changes for Air
Force Aircraft Maintenance,” and “Flight Line
Maintenance: Creech versus McPeak”

In “Potential Interfaces: ECSS and Flying-
Hour Programs,” the authors identify the
processes used to plan and execute flying-hour
program hours at both the Air Staff and major
command level, to include information
technology systems used, in order to identify
potential touchpoints for the Expeditionary
Combat Support System (ECSS).  The article
concludes with a series of recommendations to
ensure ECSS requirements are met.

The second featured article examines how
transformational efforts should be used to
ach ieve  s imu l taneous e f f i c iency  and

effectiveness targets for aircraft readiness and
reliability. Colonel McAneny makes the case that
service-wide changes are required if the Air
F o r c e  h o p e s  t o  a c h i e v e  e n v i s i o n e d
transformational benefits within the aircraft
maintenance community. These include
becoming a learning organization, developing
organizational level leaders able to visualize and
manage entire enterprise value streams, and
finally, facilitating an environment where metrics
drive transformational change and the relentless
pursuit of continuous process improvements.

In the final article, Lieutenant Colonel Lindsay
examines the rationale behind former Chief of
Staff of the Air Force, General T. Michael
Moseley’s decision to realign the aircraft
maintenance unit in the Combat Air Force flying
squadron.

Real transformation change can only be achieved

if the Air Force learns and applies the right lessons

from observing successful Lean organizations.
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Introduction

Since 2006, the United States Air Force has operated an
average of 2,032,948 flying hours per year to include both
training missions and contingency operations.1 According

to Air Force Instruction (AFI) 11-102,
Flying-Hour Program Management,
the Air Force Flying-Hour Program
(FHP) consists of the flying hours
necessary to train aircrews to safely
operate their aircraft and sustain them
in numbers sufficient to execute their
core tasked missions.2 In short, the FHP
equates flying hours to combat

capability.3 The Air Force mandates that each Major Command
(MAJCOM) manage its budgeted portion of the overall FHP.
This mandate requires continuous coordination between the
maintenance and operations communities at both the MAJCOM
and unit levels. Although AFI 11-102, Flying-Hour Program
Management outlines the general process for managing the FHP,
it does not prescribe specific, low-level details. The result of this
lack of detail is a lack of standardization in the MAJCOM
execution of the FHP. For example, a number of different
information technology (IT) systems are used to manage the FHP
depending upon MAJCOM and mission design series (MDS).
However, in the coming years the Expeditionary Combat Support
System (ECSS) is expected to manage logistics data for the FHP.
ECSS is an enterprise resource planning system that will subsume
or consolidate over 250 Air Force legacy IT systems. ECSS will
plan and execute an extensive number of Air Force logistical
processes to include supply, maintenance, and procurement. A
driving factor for all aspects of Air Force logistics is the number
of hours aircraft are flown. Flying hours not only determine
immediate parts and maintenance demand levels but also affect
longer term derived demands associated with maintenance
activities and personnel support. Flying-hour demands are, in
turn, driven by wartime and contingency needs as well as aircrew
training and currency requirements. The FHP is designed to
project flying hours associated solely with training and currency
requirements, and represents a large proportion of total hours
flown. Unlike flying hours associated with wartime and
contingency operations, the FHP requirements are relatively
predictable. For ECSS to be effective in planning logistics, it
must have access to planned and executed flying-hour data. The
capability to access FHP data is an ECSS requirement, but the
specific processes and systems that must access the data have
not yet been specified. Hence, the required capability does not
exist in the current design of ECSS. Because the FHP represents
a large, relatively predictable proportion of total flying hours,
the effectiveness of ECSS would be considerably increased by
attaining access to both planned and executed FHP data.

This article will identify the processes used to plan and execute
FHP hours at both the Air Staff and MAJCOM level, to include
IT systems used, in order to identify potential touchpoints for
ECSS. Since a centralized effort to manage flying hours does not
exist and there is limited capability to input and view FHP data,
the potential touchpoints will be evaluated based on ease of
access, integrity of underlying data, and degree of applicability
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“Potential Interfaces: ECSS and Flying-Hour Programs”
identifies the processes used to plan and execute FHP hours at
both the Air Staff and major command (MAJCOM) level, to
include information technology (IT) systems used, in order to
identify potential touchpoints for the Expeditionary Combat
Support System (ECSS).

A number of conclusions can be drawn from the analysis
performed. First, the processes the MAJCOMs and Air Staff use
to program and execute the FHP can be decomposed into three
high-level processes, having commonality across the MAJCOMs.
Second ,  ECSS’s  subsuming  of  the  Rel iab i l i ty  and
Maintainability Information System (REMIS) should be the
focal point for gaining access to near real-time flying-hour data.
The integrity of this data can be improved by checking data at
the point of entry. Third, MAJCOMs are working toward
commonality between base-level systems used by operations to
manage the day-to-day aspects of the FHP. Some base-level
systems, such as Patriot Excalibur, provide significant utility to
the units.

A number of recommendations also resulted. First, flying-hour
data should be validated at the point of entry and should be
viewable through a business intelligence suite at the appropriate
Air Force level. Second, an opportunity exists to automate initial
input—FHP execution and utilization reporting at the unit,
MAJCOM, and Air Force levels and display data in a dashboard.
Third, AF/A3 should develop a standardized First Look model
for all MAJCOMs’ unique mission requirements to ensure
communication between operations and maintenance in
determining requirements and their sustainability. Fourth, ECSS
may consider expanding functionality in the future to subsume
or integrate scheduling functions currently provided by one or
more of the base-level systems. Additionally, a formal process
may be developed to reconcile Automated Records Management
System data with the FHP process at the unit level. Fifth, replacing
paper 781s with an automated data acquisition system should
be considered as AF/A3 and AF/A4 (Directorate of Logistics)
communication is key to advancing transformation initiatives
and avoiding stovepiping of IT system development in the future.

The Air Force Flying-Hour Program
(FHP) consists of the flying hours
necessary to train aircrews to safely
operate their aircraft and sustain
them in numbers suff ic ient  to
execute their core tasked missions.
In short, the FHP equates flying
hours to combat capability.

across Air Force organizations. Identifying effective avenues for
obtaining FHP data will increase the effectiveness with which
ECSS can plan and execute logistical processes. Determining the
processes and IT systems used in the FHP requires two primary
sources of information—AFI and subject matter experts (SME).
Although the AFIs give high-level overviews of the FHP at the
Air Force and MAJCOM-specific levels, they are often outdated
and omit detailed process flows that can only be captured by
interviewing SMEs. In order to fully capture FHPs across the Air
Force, SMEs were interviewed at the following MAJCOMs: Air
Combat Command (ACC), Air Education and Training
Command (AETC), Air Mobility Command (AMC), Air Force
Special Operations Command (AFSOC), and Air National Guard
(ANG). United States Air Forces Europe and Pacific Air Forces
(PACAF) were omitted because FHPs for their respective lead
commands—Combat Air Force (CAF) and Mobility Air Force
(MAF) assets are managed by ACC and AMC, respectively.
Additional SMEs were interviewed for systems and processes
affecting the FHP. As processes to manage the FHP across the
Air Force were identified, potential touchpoints with ECSS were
evaluated on the following three criteria:

• Accessibility.  ECSS touchpoints should be readily accessible.
The workload associated with repeated data transfers should
be minimal. Furthermore, setting up the data transfer pathway
between systems should not be prohibitively difficult or
violate classification procedures.

• Data Integrity. Candidate systems should have high data
integrity and their data should be primary, not derivative.
Ideally, a system’s data should be accurate and timely.

• Applicability. Touchpoints should be selected that are
applicable to multiple organizations across the Air Force,
thereby minimizing the required number of touchpoints.

The absence of specific, low-level detail in AFI 11-102 for
managing the FHP results in the lack of process standardization
across MAJCOM execution of the FHP. The lack of detail was
confirmed in extensive interviews with SMEs. However,
although the MAJCOM processes have low-level, mission-
driven differences, they generally share many high-level
similarities. In general, the MAJCOMs interact with Air Staff
through three high-level processes to program and execute the
FHP. The three processes can be categorized by their functions
as follows: Programming, First Look, and Execution. (See Figure
1)

The Programming Process

The Programming process occurs at Air Staff and projects
allocated flying hours at the Air Force level program element
with a reconciliation of force structure data with flying-hour
requirements for a time horizon of 2 to 10 years. This process
determines FHP requirements based on aircrew currency and
reconciles the requirements with force structure and sustainability
constraints to determine a supportable FHP allocation. The office
of primary responsibility for computing force structure is the
Directorate of Programs, Program Integration Division (AF/
A8PE), and it relies on two data sources as shown in Figure 1.
The first is inputs from force programmers in each MAJCOM on
near- and far-term events impacting their respective MAJCOM’s
force structures. The second source is the Manpower
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Article Acronyms

ABIDES – Automated Budget Interactive Data Environment
System

ACC – Air Combat Command
AETC – Air Education and Training Command
AF/A3 – The Directorate of Air, Space, and Information

Systems
AF/A3O – AT – Air Force Air Operations Training
AF/A4M – The Aircraft Maintenance and Munitions Division
AF/A8PE – The Directorate of Programs, Program

Integration Division
AFFHM – Air Force Single Flying-Hour Model
AFI – Air Force Instruction
AMC – Air Mobility Command
ANG – Air National Guard
AOR – Area of Responsibility
ARMS – Automated Records Management System
AVDO – Aerospace Vehicle Distribution Officer
AVUM – Aerospace Vehicle Utilization Monitor
CAF – Combat Air Forces
D200F – Applications, Programs and Indentures System
ECSS – Expeditionary Combat Support System
FHP – Flying-Hour Program
FIRST – Financial Information Resource System
FM/IMT 781 – Form
FSDM – Force Structure Data Management
G081 –  Core Automated Maintenance System for Mobility
GDSS – Global Decision Support System
GTIMS – Graduate Training Integration Management

System
IMDS – Integrated Maintenance Data System
IT – Information Technology
K002 – Peacetime Programming Computational System
MAF – Mobility Air Forces
MAJCOM – Major Command
MDS – Mission Design Series
MPES – Manpower Programming and Execution System
MX – Maintenance
OPS – Operations
PACAF – Pacific Air Forces
PDS – Program Data System
PEX- Patriot Excalibur
RAP – Ready Aircrew Program
RAPIDS – Resource Allocation Programming Information

Decision System
REMIS – Reliability and Maintainability Information System
SME – Subject Matter Expert
TIMS – Training Integration Management System
TBMCS – Theater Battle Management Core Systems
USSOCOM – United States Special Operations Command

Programming and Execution System (MPES), a personnel system
containing data on the number and types of aircrew requiring
training. The computed force structure, to include primary aircraft
inventory and crew ratios, is combined with aircrew training
requirements from the Directorate of Air, Space, and Information
Systems (AF/A3) to serve as inputs for the Air Force Single Flying-
Hour Model (AFFHM). The AFFHM applies formulas specific to
each requirement to determine the necessary flying hours. The
outputs of the AFFHM are then passed to each MAJCOM’s units
in late February. The units apply the ready aircrew program process
to fine-tune the outputs of the Single Flying-Hour Model. The units
send their projected flying hours to the MAJCOMS. After
MAJCOM review, the projected allocations are pushed to the
Program Data System (PDS), a classified system that serves as the
final repository for programmed and executed flying hours and is
matched with funding in the Automated Budget Interactive Data
Environment System (ABIDES) in late September. In the past, this
process was mostly driven by Air Staff, but it is now more
collaborative with MAJCOM units validating their programmed
hours. AFSOC uses a modified process as its flying hours are
controlled and managed by United States Special Operations
Command (USSOCOM). While the same models are used to project
force structure, personnel, and requirements, the programmed hours
must be vetted through USSOCOM. (See Figure 2)

The First Look Process

The next high-level process to program and execute the FHP is First
Look. First look is a process whereby MAJCOMs thoroughly vet
the next fiscal year’s programmed hours for sustainability. It is
mandated by AFI 21-101, Aircraft and Equipment Maintenance
Management, that all MAJCOMs conduct the First Look process,
although waiver authority for this instruction is the Aircraft
Maintenance and Munitions Division (AF/A4M). The critical step
that characterizes First Look is the coordination between
maintenance and operations at the unit level to ensure harmony
between the need to fulfill requirements and the ability to sustain
aircraft with manpower, equipment, and facilities. First Look begins
when Air Staff disseminates projected hours from PDS to the
MAJCOMs, typically in late February. MAJCOMs in turn,
disseminate the FHP to the unit level. The operational and
maintenance organizations at each unit must then negotiate a
sustainable flying hour allocation. It should be noted that there is
no standardized model for determining maintenance capacity
across the Air Force. Ideally a standardized First Look model would
exist that considers MAJCOM-specific mission requirements. The
units then pass their agreed upon allocation for MAJCOM and Air
Staff review. The allocations are validated and adjusted in the First
Look process, stored in PDS, and matched with funding in ABIDES.
First Look is typically done in March—6 months prior to execution.
There is limited ability to adjust execution as the President’s budget
is published in March, so First Look should perhaps more aptly be
called Last Look. Altering the First Look process so the next 2
programmed years are considered could improve its effectiveness,
as is currently done by AETC.

There are several differences in the ways each MAJCOM
approaches the First Look process. For example, AMC does not
conduct the First Look process. One year prior to execution, flying
hours are projected at the MAJCOM level, but there is no iterative
collaboration between operations and maintenance organizations
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Figure 1. Programming Process

Figure 2. First Look Process

Figure 3. Execution Process

at the unit level. AETC, which
has a fairly reliable flying
schedule, conducts a more
extensive First Look process
than the other MAJCOMs.
Synchronization of base-level
operations and maintenance
occurs 2 weeks prior to AETC’s
MAJCOM Program Flying
Training conference, which
validates the next 2 years of FHP
requirements. Additionally,
A E T C  u s e s  d i f f e r e n t
requirements for its white tail
(initial training) aircraft and grey
tai l  (operat ional  t raining)
aircraft. White tail requirements
are based on initial student pilot
production given by Air Force
Air Operations Training (AF/
A3O-AT); whereas, grey tail
requirements use the AFFHM.
Lastly, ACC and AFSOC have
well  organized First  Look
processes. However, ACC holds
a n  a n n u a l  F l y i n g - H o u r
Conference as part of its First
L o o k ,  a n d  A F S O C  h a s  a
s t a n d a r d i z e d  p r o c e s s  f o r
obtaining training sustainable
flying hours from its units.

The last high-level MAJCOM
similarity is the Execution
process. The MAJCOMs use the
Execution process to plan,
execute, allocate, reconcile, and
report their allocated flying
hours as shown in Figure 3.

The Execution
Process

The Execution process begins
when units receive their allocated
flying hours stored in PDS. A
number of base-level systems are
used by units to schedule and
monitor their flying hours on a
day-to-day basis to include the
following:

• Patriot Excalibur (PEX)

• Global Decision Support
System (GDSS)

• [Graduate] Training
Integration Management
System (TIMS/GTIMS)

• Theater Battle Management
Core Systems (TMBCS)

• Spreadsheet products
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Once a mission is executed, the pilot records post-sortie data
to include flying hours on an Air Force Technical Order FM/IMT
781, which is the primary source of data on hours flown. The 781
data is input by maintenance into Integrated Maintenance Data
System (IMDS) for CAF aircraft or G081 (Core Automated
Maintenance System for Mobility) for MAF aircraft and
automatically sent by both systems to the Reliability and
Maintainability Information System (REMIS) at intervals based
on the criticality of the data fields. REMIS automatically checks
incoming data for a predefined set of syntax and logic errors. Data
that fails the error checks are placed in an error suspense file for
the base-level aerospace vehicle utilization monitor (AVUM) and
aerospace vehicle distribution officer to correct. The AVUMs
submit monthly execution reports to the MAJCOMs, which
review them to monitor and adjust the execution process. The
MAJCOMs also reconcile REMIS flying hours with those
reported by operations at each base. MAJCOMs, in turn, forward
monthly spreadsheet reports detailing their executed hours to
Air Staff’s flying-hour program manager (AF/A3O-AT). The
program manager sits at the interface between the unclassified
REMIS system and the classified PDS system and compares the
flying hours in REMIS with the MAJCOM- reported flying hours.
Before the data is archived in PDS (the Air Force authoritative
data source), it passes through K002, a system that aligns tables
from REMIS into PDS format. Once finalized, executed flying
hours are pushed to PDS for permanent storage and funded in
ABIDES (and reflected in ABIDES in the actuals position of the
next President’s budget submission to the Office of the Secretary
of Defense and to Congress).4

There are also a number of key differences in the Execution
process across the MAJCOMs. First, AFSOC’s flying hours are
reported to Air Staff after being vetted by USSOCOM, which
controls AFSOC’s flying hours. Furthermore, AFSOC must get
approval from USSOCOM to reallocate flying hours (and
funding) between MDS during execution. Second, MAJCOMs
use very disparate processes to reconcile flying-hour data in
REMIS with operational systems. The low-level processes used
and amounts of reconciliation required are very different. For
example, the Air National Guard (ANG) does very little
reconciliation at the MAJCOM level, whereas other MAJCOMs
do extensive reconciliation at headquarters. Third, MAJCOMs
exert different degrees of control over the execution process. The
ANG monitors the process, but largely enables decentralized
execution of its diverse units. AMC, on the other hand, regularly
reallocates flying hours as its aircraft are impacted by
contingencies. Fourth, the base-level IT systems used differ
extensively not only between, but also within, MAJCOMs.

The differences within FHP IT systems can be broadly
categorized into two categories: integrated and stovepiped. The
integrated systems transfer flying-hour information between
themselves, whereas the stovepiped systems do not. The
following are integrated IT systems discussed in the order of data
flow:

•  G081 and IMDS. G081 and IMDS are base-level systems that
are the entry point for maintenance data, including flying
hours, and are used universally by maintenance units
throughout the Air Force. Maintainers input data directly from
the 781 into G081 and IMDS, which both transmit the data to
REMIS. Because the data, once reconciled in REMIS, is not
updated in G081 and IMDS, both systems incur significant

discrepancies in flying-hour data. From a database design
perspective G081 and IMDS are very different. G081 provides
a global view of MAF asset data, whereas IMDS is segregated
into different groups of bases.

• REMIS. REMIS is a logistics database that receives data from
multiple systems including G081 and IMDS at intervals based
on the data’s criticality. REMIS filters incoming data for logic
and syntax errors, which the units must correct before the data
is accepted. Furthermore, because it is directly correlated to
dollars, flying hours are rigorously reconciled with AF/A3’s
reported hours at the MAJCOM level. REMIS is the central
repository for aircraft maintenance and flying-hour data across
the Air Force and is used for Air Force level reporting; it is
considered the authoritative data source of the MAJCOMs.
REMIS also feeds D200F (Requirements Management
System), which in turn supports spare parts computations.

• K002 (Peacetime Programming Computational System). K002
is a classified temporary storage area where flying-hour data
is summarized. REMIS data is input into K002 every month.
The data may undergo changes due to reconciliation or late
reporting. Once complete, the data stored in K002 is then
archived in PDS. PDS is considered the Air Force authoritative
data source for flying-hour data.

• PDS. Air Force flying-hour data, both programmed and
executed, are archived in PDS. PDS is a classified system and
is the authoritative source of post-execution, flying-hour data
for the Air Force. Data is transmitted to PDS after the
summarization process in K002; therefore, PDS is updated
monthly.

• ABIDES. ABIDES is a classified system that matches funding
and manpower data to the FHP. ABIDES receives programmed
and executed flying hour, force structure, and inventory data
from PDS and combines it with financial and manpower data
received from the Resource Allocation Programming
Information Decision System (RAPIDS) and MPES,
respectively. The accuracy and timeliness of flying-hour data
in ABIDES is equivalent to data in PDS. ABIDES, like PDS,
is used by all MAJCOMs.

Conversely, the following five systems describe the most
common stovepiped IT systems used to manage the FHP. They
are presented in the order of decreasing pervasiveness
throughout the Air Force.

• ARMS (Automated Records Management System). ARMS is
the primary base-level system for tracking aircrew currency.
Data is input from the 781 to include flying hours. Although
ARMS is used by all MAJCOMs, it is a parallel system to
REMIS, and its data is not formally checked as part of the
REMIS reconciliation process.

• PEX. PEX is a base-level system used to manage and schedule
day-to-day, monthly, quarterly, and annual flying operations.
It has interfaces with both ARMS and IMDS, but data is only
received, not transmitted. PEX is strictly a functional program
for managing base-level flying operations with maintenance
planning capability. In the future, it will be populated by the
MAJCOMs and not strictly unit driven. PEX is used by ACC
and ANG; however, its usefulness for scheduling and
maintenance is such that it may be making inroads to other
MAJCOMs.

• GDSS. GDSS is a command and control system used by AMC
to plan and execute air mobility operations. Flying hours in
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GDSS are used for execution planning as well as deviation
and delay reporting. GDSS is not stovepiped in the strictest
sense. Data flows on a two-way feed between GDSS and G081;
however, only G081 data is directly used in the REMIS
reconciliation process.

• TIMS/GTIMS: TIMS and GTIMS are training-specific systems
used by AETC. Both systems track student training-sortie
progress.

• Theater Battle Management Core Systems (TBMCS). TBMCS
is a  classif ied system used primari ly in the area of
responsibility to plan and execute air operations including
publishing the air tasking order.

In addition to the previously discussed IT systems, there are
two IT systems currently in development that will also affect FHP
data.5

• Force Structure Data Management (FSDM): FSDM will
replace PDS, which has become outdated and unreliable.
FSDM is scheduled to begin operation in December 2010.

• Financial Information Resource System (FIRST): FIRST is
currently in design and is scheduled for operational testing
in March or April of 2011. FIRST will replace ABIDES and
subsume PDS/FSDM and RAPIDS.

To determine the suitability of the IT systems as touchpoints
for ECSS, the characteristics of the systems have been integrated
with the three high-level FHP processes shown in the following
tables. The tables will summarize the degree of accessibility, data
integrity, and applicability of each system. It should be stressed
that no effort has been made to quantify these attributes in an
objective, absolute sense. Instead qualitative words  such as low,
poor, good, and high were used. These descriptions only serve
as a relative ranking of the systems within each table and were
based on both the characteristics of the systems as well as their
relationship to the FHP process.

The IT systems required for the Programming and First Look
processes are identical, as the processes only differ in the fidelity
with which operations requirements and maintenance
sustainability are reconciled at the base level. The processes use
PDS and ABIDES; both systems will be replaced with FIRST in
the future.

All three systems are classified, and since ECSS is intended
to be an unclassified system, the systems are not accessible.
Additionally, the programmed flying-hour data is strictly a
prediction. Whether this prediction is accurate or not is outside
the scope of this article; however, the prediction is represented
identically in all three systems. Thus, the data integrity of
programmed flying hours is high. All three systems are used by
the MAJCOMs for their FHPs.

The following table summarizes the suitability of the
integrated IT systems used in the Execution process. The systems
are listed in order of data flow.

As described earlier, data enters this integrated set of systems
through G081 or IMDS. As data flows to REMIS, K002, PDS,
and then ABIDES, it undergoes several checks for data integrity;
however, its timeliness decreases because K002, PDS, and
ABIDES are only updated monthly. Monthly, quarterly, and
annual FHP data can be manually input into G081 and IMDS
from PDS; however, no validation actions are performed in the

transfer. With the exception of G081 and IMDS, the systems are
applicable to all MAJCOMs.

Summary of Stovepiped Systems

Table 3 presents a summary of the stovepiped systems.
ARMS and PEX are both base-level systems, and it is unknown

whether unit data is centrally accessible. PEX, however, allows
FHP allocations to be pushed to units from the MAJCOM. GDSS
allows complete visibility of AMC assets; however, it is unknown
whether TIMS/GTIMS training data is centrally accessible for
AETC’s bases. Data in all systems is updated based on data
criticality and is therefore timely. However, the flying-hour data
in these systems is not updated to match changes that occur
during the reconciliation process with REMIS. The data accuracy
of these systems is unknown but almost certainly lower than that
of REMIS—data from these systems not included in the formal
REMIS data reconciliation process.

IT 
SYSTEM Accessibility Data 

Integrity Applicability 

PDS 
Limited; 

classified 
system 

High All MAJCOMs 

ABIDES 
Limited; 

classified 
system 

High All MAJCOMs 

FIRST* 
Limited; 

classified 
system 

High All MAJCOMs 

* System Under Development 

IT
SYSTEM 

ACCESS-
IBILITY  

DATA 
INTEGRITY 

APPLIC-
ABILITY 

G081  Good High Timeliness/Low 
Accuracy  

MAF 
Aircraft 

IMDS  Good High Timeliness/Low 
Accuracy  

All Other 
Aircraft 
(UAVs) 

REMIS  Good 
High Timeliness/Low 
to Moderate 
Accuracy  

All 
MAJCOMs 

D200  Unknown 
Low 
Timeliness/Good 
Accuracy  

All 
MAJCOMs 

K002  

Limited; 
classified 
system 
(REMIS 
feeds K002 
monthly) 

Low 
Timeliness/Good 
Accuracy  

All 
MAJCOMs 

PDS  Unknown 
Low 
Timeliness/Highest 
Accuracy  

All 
MAJCOMs 

ABIDES  Unknown 
Low 
Timeliness/Highest 
Accuracy  

All 
MAJCOMs 

FIRST*  Unknown 
Low 
Timeliness/Highest 
Accuracy  

All 
MAJCOMs 

* System Under Development 

Table 2. Evaluation of Integrated Execution Systems

Table 1. Evaluation of Programming and First
Look Process Systems
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information is collected and shared. For example, it will become
essential that AF/A3 transition to ECSS and place less reliance
on gathering FHP data from the current legacy systems. To
facilitate this, AF/A3 IT requirements must be known and ECSS
training must be provided to these new user communities.
Another challenge facing ECSS and the FHP is the lack of
accessibility to ECSS from classified systems such as PDS and
ABIDES. According to the ECSS Logistics Transformation
Office, the current policy states that if data is unclassified but
the system is classified, then an interface between ECSS and the
data may be designed. However, if the data is classified, the
classified system will remain persistent and ECSS will not perform
that functionality. Either way, the FHP is a major driver of Air
Force logistics and obtaining FHP data within ECSS will require
reconciliation between AF/A3 and AF/A4 to forge a successful
way ahead.

Notes

1. Author’s communication with Mr Barry Reid, AF/A30-ATF.
2. Air Force Instruction 11-102, Flying-Hour Program Management,

29 March 2002, 3.
3. Air Force Policy Directive 11-1, Flying-Hour Program, 10 August

2004, 1.
4. Author’s communication with Mr Barry Reid, AF/A30-ATF.
5. Author’s communication with Mr Carl R. Simpson, SAF/FMP
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IT 
SYSTEM 

Access-
ibility  Data Integrity Applic-

ability 

ARMS  Unknown  
High 
Timeliness/Unknown 
Accuracy  

ALL 
MAJCOMs  

PEX  Unknown  
High 
Timeliness/Unknown 
Accuracy  

ACC, ANG, 
AFSOC  

GDSS*  Good  
High 
Timeliness/Unknown 
Accuracy  

AMC  

TIMS/GTIMS Unknown  
High 
Timeliness/Unknown 
Accuracy  

AETC  

TBMCS  Unknown  Unknown  AOR 
Operations  

* GDSS feeds data to G081 

Table 3. Evaluation of Stovepiped Execution Systems

Conclusions and Summary

A number of conclusions were made throughout the duration of
the study. First, the processes the MAJCOMs and Air Staff use to
program and execute the FHP can be decomposed into three high-
level processes, having commonality across the MAJCOMs.
Second, ECSS’s subsuming of REMIS should be the focal point
for gaining access to near real-time flying-hour data. The
integrity of this data can be improved by checking data at the
point of entry. ECSS will also have access to validated data,
currently in K002 and PDS. (REMIS gets both initial FHP plus
monthly updates through K002 and D200F. G081 and IMDS
have a manual process of loading FHPs with limited utilization.)
Third, MAJCOMs are working toward commonality between
base-level systems used by operations to manage the day-to-day
aspects of the FHP. Some base-level systems, such as PEX, provide
significant utility to the units.

A number of recommendations also resulted. First, flying-hour
data should be validated at the point of entry and should be
viewable through a business intelligence suite at the appropriate
Air Force levels. Second, an opportunity exists to automate initial
input—FHP execution and utilization reporting at the unit,
MAJCOM, and Air Force levels and display data in a dashboard.
Third, AF/A3 should develop a standardized First Look model
for all MAJCOMs’ unique mission requirements to ensure
communication between operations and maintenance in
determining requirements and their sustainability. Fourth, ECSS
may consider expanding functionality in the future to subsume
or integrate scheduling functions currently provided by one or
more of the base-level systems. Additionally, a formal process
may be developed to reconcile ARMS data with the FHP process
at the unit level. Fifth, replacing paper 781s with an automated
data acquisition system should be considered as AF/A3 and AF/
A4 (Directorate of Logistics) communication is key to advancing
transformation initiatives and avoiding stovepiping of IT system
development in the future.

In summary, AF/A4 is transforming the way it executes
logistics and ECSS is the cornerstone enabler. IT system
touchpoints are necessary for ECSS to access critical logistics
information on FHP programming and execution. Additionally,
the changes affecting AF/A4 will also impact AF/A3 and the way
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If it ain’t broke, don’t fix it. True but … if you don’t know
it’s broke, it don’t get fixed.

—Bill Creech (Gen Wilbur L. Creech, USAF, Ret),
The Five Pillars of TQM

Introduction

Over the last 20 years, the US
Air Force has seen a 40
percent reduction in the size

of its air fleet, while the average
inventory age has gone from 8 years
in 1973 to 24 years in 2008. The
negat ive t rend is  expected to
continue to a projected average age
of 26.5 years by 2012.1 On any given
day, 14 percent of the remaining fleet (about 800 aircraft) is either
grounded or operating with age-related flight restrictions.2 Since
the end of Operation Desert Storm, the Air Force has maintained
an average rate of 2.3 million flight hours per year with a fleet
that is much smaller and older than the one fielded during the
first Gulf War.3 Operations Iraqi Freedom (OIF) and Enduring
Freedom (OEF) have put further stress on the fleet; thus, aircraft
will reach their projected service life much sooner than planned
or budgeted for.

Within this challenging environment of flat or decreasing
budgets, limited manpower, and a rapidly aging air fleet, the Air
Force sought a way to transform its culture not only to survive
but to remain the world’s premier force in the domains of air,
space, and cyberspace. The Air Force transformation initiative,
called Air Force Smart Operations for the 21st Century (AFSO21),
began after considering only the effects desired, not the
organizational level changes required to successfully implement
the transformation. The desired effects of AFSO21 are as follows:

• Increasing Airman productivity

• Improving readiness and availability of critical equipment

• Increasing responsiveness and agility

• Sustaining and improving operational safety and reliability

• Increasing energy efficiency4

This article focuses on the necessary conditions to realize the
desired AFSO21 effects. Specifically, service-wide changes are
required if the Air Force hopes to achieve the envisioned benefits
within the aircraft maintenance community. These include
becoming a learning organization, developing organizational
level leaders able to visualize and manage entire enterprise value
streams, and finally, facilitating an environment where metrics
drive transformational change and the relentless pursuit of
continuous process improvements.

Successful, valid, reliable, and continuous process
improvement is only possible in an environment that tolerates,
encourages, and promotes the public airing of dirty laundry.
Others have labeled this a Red is Good mentality, from the well-
known construct of PowerPoint metrics briefings using red,
yellow, and green stoplight charts to depict established target
status.5 In a Red Is Good transformation, problems are viewed as
great opportunities to improve, rather than failures or threats.
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In “Red Is Good: Transformational Changes for Air Force Aircraft
Maintenance” Colonel McAneny makes the case that service-
wide changes are required if the Air Force hopes to achieve
envisioned transformation benefits within the aircraft
maintenance community. These include becoming a learning
organization, developing organizational level leaders able to
visualize and manage entire enterprise value streams, and finally,
facilitating an environment where metrics drive transformational
change and the relentless pursuit of continuous process
improvements.

Specific suggested changes to achieve simultaneous
efficiency and effectiveness targets for aircraft readiness and
reliability are as follows:

• First, metrics do drive transformation and influence behavior.
The best metrics are those developed with an eye toward
worker  invo lvement  tha t  t i e s  va lue  d i rec t ly  to  an
organization’s customer by ensuring end products are
delivered on time with the right quantity and quality. The
ul t imate  goal  is  to  create  a  Red Is  Good  Air  Force
transformation, where problems are viewed as opportunities
and the bearer of bad news is lionized rather than ostracized.
In this cultural transformation, metrics are not pass/fail
indicators but instead measure process efficiency and
effectiveness and identify trends.

• Second, for the Air Force maintenance community to
successfully attain a Red Is Good transformation, current
enterprise-level metric deficiencies must be addressed. Recent
Air Force Logistics Management Agency and General
Accountability Office research studies raise questions about
the validity of aircraft maintenance data as well as the
associated goals set by higher headquarters. Studies also
demonstra te  how nonal igned metr ics  subopt imized
enterprise-level performance in the Air Force. In too many
organizations constant deficiency identification through
metrics remains the exception rather than the norm. Instead, a
Green Only mentality permeates wing leadership who, often
because of their own self-preservation instinct, has a low
tolerance for items marked red for noncompliance.

Successful, valid, reliable, and continuous
process improvement is only possible in
an environment that tolerates, encourages,
and promotes the public airing of dirty
laundry. In a Red Is Good transformation,
problems are viewed as great opportunities
to improve, rather than failures or threats.

Toyota Corporation is recognized globally as a benchmark for
fostering a Red Is Good transformation, demonstrated by Toyota
president Katsuaki Watanabe’s visit to one of his US
manufacturing plants. When shown that the plant met the
metric targets (all green) for its most recent reporting period,
Watanabe observed, to the dismay of his US managers, “Ah, no
problems, must need no managers.”6 Watanabe curtly and
elegantly conveyed that metrics and goals were useless if leaders
weren’t using them as tools to find process problems and waste
that could be eliminated. Unfortunately, many current Air Force
leaders look at metrics from the exact opposite point of view—
as an opportunity to show others that they are on top of their
game and meeting or exceeding all expectations.7 In other words,
they have a Green is Good mentality. This analysis will examine
metrics and their impact on transformational culture change and
evaluate Air Force aircraft maintenance community initiatives.
Several recommended Air Force enterprise level changes are
proposed for the Service to achieve simultaneous efficiency and
effectiveness targets for aircraft readiness and reliability—a
desired effect of AFSO21.

Culture Change and Transformation

Most transformation programs start on the wrong foot. And
because they often follow in the wake of failed restructuring
efforts that have left indelible scars on the workforce, they
are seen as just another attempt at cost reduction.

—Tony Hope and Jeremy Hope,
Transforming the Bottom Line

What is organizational culture? How should the Air Force be
categorized as an organization? What are the common
characteristics of successful cultural change agents in large
organizations? Where does the current AFSO21 (Lean)
transformation fit into this discussion? Edgar Schein defines
culture as “a pattern of shared basic assumptions learned by a
group as it solved its problems . . . [and] taught to new members
as the correct way to think and feel in relation to those problems.”8

By Schein’s characterizations, today’s Air Force is a mature
organization where culture defines leadership rather than
leadership defining culture. Mature organizations can function
successfully for many years, so long as their cultural assumptions
remain relevant to the external environment. However, if the
environment changes and the organization cannot adapt, that
inflexibility leads to a period of rapid decline.9 Furthermore, if
mature organizations have a long history of success grounded
in certain core assumptions about themselves and the
environment, they are unlikely to challenge or reexamine those
assumptions because they remain a significant source of pride
and self-esteem. This reluctance can act as a filter (or blinder)
and prevent key leaders from recognizing alternative, but
necessary, means of survival.10

Successful cultural transformation starts with a well
constructed vision instilling a forward looking mindset that
positions the organization to move confidently and aggressively
toward bold objectives.11 Further, the vision of transformational
leaders must consistently and clearly communicate organization
priorities, goals, and assumptions throughout the workforce. This
is known as organizational alignment. If ignored, workers become
preoccupied with their individual task stovepipes and procedural



13Volume XXXIII, Numbers 3 and 4

• Finally, only by becoming a true learning organization can
the Air Force maintenance community hope to advance its
transformation towards a permanent, Red Is Good,
continuous process improvement culture. The Air Force
needs to create an environment that breeds chief process
off icer  leaders .  These leaders  must  be capable of
establishing the right process-performance metrics,
devising improvements—or if a process is clearly broken,
reengineering it—and establishing a continuous program
of process optimization. Air Force level policies must be
changed in order to grow these enterprise value stream
leaders and enable a service-wide continuous process
improvement environment. These changes include
overhaul ing  the  century-old  Air  Force  personnel
management system to support a culture of learning among
aircraft maintenance leaders. For starters, a personnel
evaluation system supportive of risk-taking, outside-the-
box thinkers needs to be introduced. A method of rewarding
these learning leaders with advancement and responsibility
should replace the current system, which rewards leaders
natural ly driven to become risk-averse careerists .
Furthermore, the Air Force needs to move away from an
assignment process that overwhelmingly results in
maintenance leaders becoming airplane generalists. Rather,
maintenance off icers  and senior  NCOs should be
permanently tied to specific aircraft models in order to
become expert-level value stream leaders.

Article Acronyms

AFB – Air Force Base
AFLMA – Air Force Logistics Management Agency
AFMC – Air Force Materiel Command
AFSO21 – Air Force Smart Operations for the 21st

Century
ALC – Air Logistics Center
CEO – Chief Executive Officer
GAO – General Accountability Office
HSLDR – Home Station Logistics Departure Rate
MAJCOM – Major Command
MC – Mission Capable
NCO – Noncommissioned Officer
NMCM – Not Mission Capable Maintenance
NMCS – Not Mission Capable Supply
OAS – Office of Aerospace Studies
OEF – Operation Enduring Freedom
OIF – Operation Iraqi Freedom
PDCA – Plan Do Check Analyze
PDM – Programmed Depot Maintenance
TQM – Total Quality Management
US – United States
UTE – Utilization Rate

details.12 But when a company has synergistic and mutually
supportive metrics, goals, and objectives at all organizational
levels, a complete organizational alignment—true change and
transformation—is possible. Aligned organizations have clear
objectives, a common language, and a trust-based, open
information system.13 Once these conditions for success have been
set, a culture of excellence where great ideas flourish from the
bottom up is truly possible. The trick, and the problem, is
successfully converting these ideas from concepts to actions.
Transformational leaders can break through corporate cultural
inertia by seeking, promoting, and celebrating progressive
thinking.14 Jim Collins, author of Good to Great, says, on the other
hand, that it is just as important to avoid demotivating people by
failing to deliver results on their progressive thinking. Instead,
change agent champions “point to tangible accomplishments—
however incremental at first—and show how these steps fit into an
overall concept that will work. When leaders do this in such a way
that people see and feel the buildup of momentum, they will line
up with enthusiasm.”15

Organizational culture analysis demonstrates that it takes
anywhere from 3 to 10 years to successfully change the fundamental
culture of a large organization.16 Unfortunately, the AFSO21 Lean
transformation efforts were flawed from the start, following the very
pattern criticized by Hope and Hope in Transforming the Bottom
Line. The Service programmed major budget cuts (primarily
personnel accounts) between 2007 and 2011 to save $21B while
assuming risk until transformational capabilities were identified.17

Instead, successfully transforming organizations must first reduce
the workload, not the work force.18 The Air Force did the exact
opposite. It cut manpower budgets while assuming that workload
reductions, speed, and quality improvements would follow. Air
Force leaders must reevaluate their basic assumptions about service
transformation to attain the effects desired with AFSO21. Only then
will the Air Force be capable of the bold policy and organizational
changes necessary to facilitate transformation.

Metrics, Goal Setting, and
Cultural Connections

Goals without metrics are more of a hallucination than a
vision.

—Alex Miller, Chuck Parke, and Harry Gregory,
Leading for Results course University of Tennessee

What gets planned, gets measured. What gets measured, gets
done.

—Wayne Turk, Is Your Project on Track?

Metrics can and do influence corporate culture, whether by
intention or not. To be effective, metrics must flow from a clearly
defined strategy. An organization that fails to measure itself
correctly will not know how or where it falls short.19 Metrics, when
properly developed and utilized, provide leaders with valuable
tools to measure progress and lead change across all organizational
levels. The most effective metrics are customer focused and capture
the entire value stream. However, a misapplied focus on metrics
can be a powerfully counterproductive force in corporate culture
and actually hinder organizational progress.
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First and foremost, metrics should always reflect the value of
the organization’s product to the customer, ensuring delivery at
the right place, time, quantity, quality, and price.20 In developing
metrics, the core questions should be, “Where are we going?”
and “How do we get there?”21 Value-stream visible metrics have
the following attributes:

• Accurate (reliably measures the phenomenon being measured)

• Objective (not subject to dispute)

• Comprehensible

• Timely

• Robust (resistant to being gamed and hard to manipulate)22

Another important point for leaders to consider in metrics
development is unity of focus for the best return on investment.
Leaders should personally champion no more than five of the
highest level critical end product metrics and cascade
responsibility for supporting metrics downward through the
organization. Goal setting is also a critically important leadership
task and is linked directly to encouraging team members to
achieve higher levels of performance than they might have
thought possible. Incremental and realistic increases in goal
difficulty raise the level of effort required to achieve goals while
simultaneously expanding the performance envelope of the
entire enterprise stream.23 Metrics are worthless unless the results
are critically reviewed on a regular basis, with the target being
complete process improvement. Good metrics should allow
target setting, identify issues and problems, and provide feedback
on process efficiency and effectiveness.24 Metrics displayed in
simple and visible scoreboards let all personnel know how they
are doing—as the simple stoplight chart does, using red
(significant problems that could impact success), yellow
(correctable problems), and green (everything is on time, on
budget) indicators.25

Good customer-focused metrics encompass the entire value
stream. Rather than using traditional metrics just because they
are “what’s always been tracked,” an organization should
consider eliminating metrics that don’t create value as perceived
by the customer. Once set and focused on key high-return
processes, value stream ownership should be assigned to a
specific individual or small group. That person or persons are
empowered with total responsibility and authority to improve
performance within the value stream.26 This is much more
effective than isolated attempts to maximize stovepipe
performance, because ultimately final output is constrained by
the lowest level of support, or bottleneck, in any component of
the value stream.27 To summarize, there are four guiding
principles of metrics for value stream teams:

• Targets should be aligned with strategy.

• Teams play a role in choosing targets.

• Focus on the customer including possible development of new
metrics.

• Measures should influence behavior.28

Assigning team empowerment to value streams is the most
powerful tool at any leader’s disposal. While leaders are solely
responsible for setting strategy—owning the process—teams
should be the primary unit of execution and do all the real value-
creating work.29 Teams at Toyota Corporation take ownership

of the entire value stream and use the plan-do-check-analyze
(PDCA) cycle to achieve process improvement where it can be
most effective.30 The PDCA cycle is a systematic method that
codifies the continuous in continuous process improvement.
Planning involves analyzing the value stream, finding the areas
with the most waste, and deciding what adjustments to make in
order to remove that waste from the process. The do step involves
carrying out the corresponding plans of action. Checking means
judging results of actions (feedback) taken against predetermined
targets in the do step—in other words, comparing what should
have happened with what actually happened in order to make
further refinements. Good checking requires an atmosphere
friendly to peer- and self-criticism. Otherwise, if personnel sense
that failed attempts at process improvement are perceived
negatively by leadership, honest feedback will be lost. Progress
is impossible without an atmosphere where mistakes can be freely
reported. Finally, the analyze step is as simple as it sounds: reflect
on the results of the check step. If the results from the check step
meet the target, then standardize. If not, find the root cause and
restart the PDCA cycle.31 Two critical questions are as follows:

• Does the organization have a culture that supports and
encourages systematic problem solving?

• What really happens when people report problems?32

Creating a culture where the bearer of bad news is lionized
rather than ostracized is one of the most difficult things for any
leader to achieve. The 2008 resignations of the secretary of the
Air Force and the Chief of Staff are illustrative. While the
Secretary of Defense’s official statement said that these
resignations were specifically related to recent Air Force missteps
involving custody of nuclear weapons and components, many
inside and outside the Air Force believed otherwise. Michael
Dunn, Air Force Association president, recently summed it up
by stating, “Secretary Wynne and General Moseley have been
outspoken in pointing out the Air Force needs to recapitalize
and modernize the fleet. . . . It is apparent to us that the Department
of Defense did not appreciate the military advice nor the warnings
they were getting.”33 This effectively signaled to the entire Air
Force that our organization maintains a Red Is Bad culture. In a
Red Is Good culture, problems are viewed as opportunities for
systematic problem solving.

A Red Is Bad culture is not unique to the Air Force. There are
numerous instances of many working in service and maintenance
type industries where the only experience with metrics and data
is negative. In some production environments, metrics are used
to punish low performers, justify cutbacks, and support dubious
arguments that foster an environment of distrust and wariness.34

This leads to inaccurate or inflated job completion estimates to
create a buffer in order to minimize reprimands for not meeting
the schedule. On the other hand, reporting realistic estimates and
system problems would allow leaders to have full and accurate
process visibility to better manage uncertainty and risk in the
daily schedule.35

Rather than being a pass or fail indicator, metrics should
instead be used to judge process efficiency and effectiveness as
well as identify trends.36 Furthermore, metrics should be
constantly refined to ensure that leaders and process owners can
get to, and remain focused on, the heart of the issue.37 No leader
wants to be in a situation where process owners are reluctant to
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provide data that reflects negatively on the process. This human
tendency must be overcome, or else it creates a false reading of
current project status.38 It is important to remember what should
be the true purpose of all good metric rating systems: to help tell
a story and gain a shared understanding of what’s important.
Effective rating systems should lead to problem discovery and
result in solutions.39

This discussion of metrics leads to the cultural connection
question: Can metrics influence culture? W. Bruce Chew, a
Harvard expert on factory productivity in America, believes
metrics do influence behavior if they are properly created. Chew
states, “When the primary goal is to influence behavior, the
simpler the better must be the rule. If the people who use an index
can’t understand it at a gut level, it probably will not affect their
decisions and priorities.”40

In fact, measurement systems drive behavior at all levels and
the choice of measures is critical to the behavior to be
influenced.41 Therefore, it is critical that managers consider who
and what will be influenced by the metrics they choose to track.42

Enterprise metrics, those specifically designed with the intention
of aligning incentives and behavior across the entire
organizational value stream, ensure that both individual and
corporate goals are synchronized.43 Truly transformational
metrics discourage personnel from focusing only on their
individual production stovepipes and instead, encourage them
to think about the value, quality, quantity, and timeliness of the
final output product.44 Simultaneously, keeping internal process
metrics in perspective is important to prevent an overemphasis
from suboptimizing real customer value.45 Ultimately, behavior
guided by consistent application of metrics and goals over time
leads to a real and permanent culture change that successfully
considers the entire value stream process. When a leader has
accomplished that, the corporate culture has taken a major step
towards successful, long-term, continuous process improvement.

Current Air Force Aircraft
Maintenance Metrics

Choosing metrics for metrics’ sake is a bad thing and really
proves nothing. A good maintenance manager will not strive
to improve a metric but will use it to improve the
performance of the organization.

—Brig Gen Terry L. Gabreski, USAF, Foreword to
Maintenance Metrics U.S. Air Force

The Air Force flies 430 sorties per day in support of OIF and OEF.
In fact, the Air Force airlift fleet averages a takeoff every 90
seconds, every day, 365 days a year.46 Reams of data on
operational tempo, flight hours, and so forth are collected by Air
Force maintenance data analysts. These measurements enable
predictive estimates of structural fatigue, system performance,
and airframe service life. Research shows cost per flying hour
increases significantly during the first 12 years of aircraft service
life, so it is important to collect and track these metrics for
predictive analysis.47 The most recent version of the Maintenance
Metrics U.S. Air Force handbook lists 34 primary maintenance
metrics to track.48 These are used not only for predictive analysis,
but also for trend analysis and progress checks. Recent
independent research studies by the Air Force Logistics
Management Agency (AFLMA) and the Office of Aerospace

Studies (OAS) highlighted problems with aircraft maintenance
data validity as well as the absence of a systematic method for
goal setting at higher headquarters. Likewise, other studies have
shown how nonaligned metrics suboptimize, or undermine, the
desired enterprise-level performance for some weapon systems.
Finally, a Green Is Good/Red Is Bad culture still permeates the
aircraft maintenance community.

The metrics used to reflect fleet health at both wing and
enterprise level for the aircraft maintenance community are
mission capable (MC) rate, aircraft (sometimes called fleet)
availability, home station logistics departure reliability rate
(HSLDR) for mobility air forces, and utilization rate (UTE) for
combat air forces. MC rates are simply determined by the number
of aircraft that can fly at least one assigned mission divided by
the number of aircraft possessed by the entire wing. Aircraft
availability is the metric for determining health of the inventory
and is dependent on the MC rate as well as the number of aircraft
across the entire enterprise (possessed, backup, depot).49 This
measure is useful for determining if the total logistics enterprise
is capable of providing sufficient aircraft to accomplish mission
requirements. A certain percentage of the fleet must always be
available on any given day in order to execute the Air Force’s
flying program.50 HSLDR metrics judge operational effectiveness
based on customer needs in the mobility air forces and are
determined by comparing ontime takeoffs to deviations from the
flying schedule.51 For the combat air forces, UTEs are the local
measure of effectiveness, counting the number of flying hours
an aircraft is utilized during a given month, quarter, or year.52

Traditionally, MC rates have been a common benchmark. A
typical unit would compare its MC rate against established major
command (MAJCOM) standards or against the rates of similar
units. Units that were lower in comparison to these benchmarks
would then try to identify the influencing factor (process, policy,
or resource) and seek remedies.53 More recently, enterprise leaders
have preferred to focus on aircraft availability because it best
articulates systemic fleet stress levels and overall combat
capability. Aircraft availability provides a direct answer to the
question: How many aircraft are ready right now?54 Aircraft
availability is impacted by MC, not mission capable for
maintenance (NMCM), and not mission capable for supply
(NMCS) rates as well as factors such as aircraft in depot or
undergoing modifications.

The Air Force has been collecting maintenance data for
decades but suffers from three data collection problems common
to service environments:

• There is so much data that it is difficult to separate the wheat
from the chaff.

• For various reasons, some collected data is no longer
available.

• The data often does not measure what it purports to measure.55

These problems violate the guiding principles for value stream
team metrics. Recently, the AFLMA and OAS collaborated on a
study of C-5 maintenance data. They discovered that much of
the data on past C-5 modifications were lost when C-5 depot
responsibilities transferred from Kelly Air Force Base (AFB),
Texas, to Robins AFB, Georgia.56 The AFLMA also found that
aircraft maintenance metrics were inaccurate and vulnerable to
both intentional and unintentional manipulation. Researchers
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Facing restricted budgets, limited personnel, and dwindling financial

resources, the aircraft maintenance community needs to fundamentally

change its culture to improve mission effectiveness. Real cultural

change can only be achieved if the Air Force learns and applies the right

lessons from observing the Toyota production system and other

successful Lean organizations in implementing transformational

continuous process improvement.

uncovered delays in recording aircraft status changes to not
mission capable, after aircraft status had already changed.57

AFLMA also discovered systemic problems involving
maintenance metrics. Procedural methods for reporting broken
aircraft systems obfuscated the actual cause. Ultimately, lack of
input control and discipline in following electronic data reporting
procedures injected doubt into the entire maintenance data
collection process.58 On top of doubts about the actual data,
AFLMA also found no formal methodology or analysis involved
in determining the metric goals for C-5 MC, NMCM, or NMCS
rates.59 Likewise, a separate Government Accountability Office
(GAO) study found that Air Combat Command has no historical
record of any process establishing most of the metric goals for
its primary aircraft maintenance metrics.60 GAO investigators
suggest “the lack of documentation in setting the goals ultimately
obscures basic perceptions of readiness and operational
effectiveness” while wasting the time of wing aircraft maintainers
who attempt to meet standards having no basis in actual
organizational performance.61

Air Force maintenance metrics also have alignment issues.
Proper organizational alignment is present where, with all other
variables held constant, improvement in lower-level metrics
leads to improvement in the higher-level metrics.62 While it is

common to see different metrics at different organizational levels,
this split focus can be problematic when local goals are not
aligned with the overall enterprise strategy.63 This results in
suboptimization or an overemphasis on a particular metric that
ignores the actual root cause of the core problem and may in fact
exacerbate the problem.64 An AFLMA study revealed
misalignment between the primary wing-level leadership C-5
metric, HSLDR, and the Air Mobility Command’s primary metric
of aircraft availability. The study demonstrated that these metrics
were not aligned, with the result that wing-level maintainers were
focused on maximizing local operational effectiveness while the
MAJCOM was concentrating on improvements in overall
strategic readiness.65

Furthermore, the Air Force still lacks the ability for
constructive self-criticism, an essential ingredient of continuous
process improvement. Metrics must be looked at as tools for
fixing problems affecting the process; otherwise their value is
questionable. In fact, metrics that show the pain best have the

greatest value.66 The Air Force has an Only Green Is Good
mentality whereby leadership, often due to a strong self-
preservation instinct, has no tolerance for items marked red for
noncompliance.67 An environment where constant deficiency
identification is the norm must be the goal. While the Air Force
aircraft maintenance community has the obsessive desire to
measure just about everything, the wrong things are often
measured, and a negative stigma exists against taking the time
to study a process closely enough to actually improve it.68 Only
when this paradigm is changed can the Air Force expect sustained
operational improvements.69

When Air Force maintenance organizations combine effective
metrics with a Red Is Good mentality, true long-term
improvements will be realized. A dynamic relationship between
analysts and maintenance leaders must exist in which the analysts
are fully integrated partners with the leaders’ agenda of long-
term process improvement.70 Good analysis remedies the
tendency to focus on final results rather than the critical factors
that drive those results. Lean organizations find ways to measure
the independent variables, such as resources, funding, manpower,
or programming data that have the greatest effect on fleet
readiness.71 Many units are discovering there are better measures
than MC rates to assess how a wing meets sortie production and

long-term fleet health requirements. A more effective approach
may be increased emphasis on the scheduling process to
maintain a balance between daily sortie production for the near
term and future fleet health for the long term.72 Significant
transformational process improvement will begin only when
wing-level maintenance organizations focus on using metrics for
true root cause analysis to achieve enterprise-level aligned,
requirement-driven goals.

The Toyota Production System and Air
Force Aircraft Maintenance

You can’t tell the winners without a scorecard, or tell the
losers either. And without a scorecard, neither winners nor
losers will know which they are. No one will know how to
get better, either.

—Bill Creech (Gen Wilbur L. Creech, USAF, Ret),
The Five Pillars of TQM
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The success of the Toyota production system and its
foundational culture is well known. Facing restricted budgets,
limited personnel, and dwindling financial resources, the aircraft
maintenance community needs to fundamentally change its
culture to improve mission effectiveness. Real cultural change
can only be achieved if the Air Force learns and applies the right
lessons from observing successful Lean organizations in
implement ing t ransformat ional  cont inuous  process
improvement.

The Toyota cultural model of a learning organization is the
construct many organizations strive to emulate. The core of the
Toyota production system is an attitude of self-reflection and
self-criticism together with a burning desire to improve. Toyota
leaders at all levels are encouraged to openly address things that
don’t go right and then take responsibility and propose
countermeasures to prevent these things from recurring.73 The
difference between Toyota and many other companies is Toyota’s
fanatical process orientation. Less successful companies have
results-oriented leaders or a Green Is Good mentality. Process-
oriented leaders are more patient, believing that investments in
the people and the process lead to the desired results, while Green
Is Good managers want to immediately measure the bottom-line
performance of any attempted continuous improvement
programs.74 Many companies and leaders are unable to accept
the paradox that by continually surfacing problems and stopping
to fix them as they occur, waste is eliminated and productivity
soars. Instead, assembly lines are run continuously and problems
accumulate, eventually causing lower quality and increased
delays.75 Toyota also ensures that all leaders clearly understand
the company’s core value stream. Likewise, all internal service
operations view their role as supporting the core value stream.
The leaner the core value stream, the leaner the supporting
operations can be.76 Toyota leaders are commonly described as
focused on the long term, dedicated to the company’s core values,
and possessed with detailed, hands-on value stream knowledge.
At Toyota, problems are seen as opportunities to train and coach
other employees.77 Unfortunately, for many organizations the
essence of building in quality has been lost in bureaucratic and
technical details. This is why Toyota incorporates their PDCA
cycle into four easy-to-understand steps:

• Go and see.

• Analyze the situation.

• Use one-piece flow and visual signals to surface problems.

• Ask Why? five times.78

The most important metrics to Toyota leaders are those
driving problem solving and supporting process orientation.
These value stream measures test everything from lead time to
first-pass quality to cost. Aggressive goals begin at the executive
level, and each lower level develops measurable annual
objectives designed to support those leadership goals. These
metrics are updated daily and become more specific lower down
in the process hierarchy.79 Of note, metrics having no influence
on improving core value stream operational excellence or those
enabling suboptimization are eliminated.80

How can the Air Force maintenance community emulate
Toyota’s effective continuous process improvement culture?
Achieving the Toyota level of transformation requires both
patience and perseverance—organizational culture is both the

creation and product of a learning organization. It has taken
Toyota well over a decade to build a North American
organization that resembles the learning enterprise it built over
the course of several decades in Japan.81 The challenge is in
creating an aligned organization of employees who share the
organization’s core beliefs and continually learn together.82 To
learn means to have the capacity to build on the past and
incrementally move forward, rather than starting over and
reinventing the wheel with each new leadership change. This is
the fulcrum point of the Air Force’s challenge. To build a learning
organization, it is necessary to have stability of personnel, slow
promotion, and carefully planned succession systems to protect
organizational knowledge bases.83 Successfully transforming
culture takes years of applying consistent approaches and
principles. To its credit, the Air Force has made attempts to
become a learning organization but has fallen far short of the
Toyota model.

As commander, Tactical Air Command, General Creech
instituted senior officer immersion programs. General Creech
rightly believed that “it’s when leaders do not understand the
challenges—and the real problems and issues—that they give
direction that adds to the problem rather than to the solution.”84

In General Creech’s program, wing senior officers (normally
colonels and above) were required to spend 2 weeks working side
by side with Airmen as they went about their daily routine. The
purpose was for wing senior leaders to gain a deeper
understanding of the environment, challenges, and demands
faced by Airmen on a daily basis. At the end of the 2 weeks, these
leaders were required to provide a written report to General
Creech with insights and recommendations. Since General
Creech’s retirement over 20 years ago, less ambitious
incarnations of this program continued sporadically. While the
benefits of the Creech immersion program are intuitively
obvious, they pale in comparison to the learning organization
model at Toyota, where value stream managers understand
virtually every facet of the process they lead. This problem is
particularly acute in aircraft maintenance, where officers and
senior noncommissioned officers (NCO) are frequently rotated
and often have little or no experience with the weapon system
they are charged with supporting.

A transformed learning organization would enable the Air
Force to empower a new breed of wing-level leaders: a chief
process officer who takes ownership of understanding, tracking,
measuring, and optimizing crucial end-to-end aircraft
maintenance business practices. These leaders must establish the
right maintenance process metrics, measure performance, devise
improvements—or reengineer a process that is clearly broken—
and establish a continuous program of process optimization, as
Toyota’s four keep-it-simple steps force managers to do.85

The chief process officer must have a firm grasp on enterprise
thinking. This grasp is defined as a discipline for seeing the
whole, recognizing patterns and interrelationships, and learning
how to structure these interrelationships in more effective,
efficient ways.86 Toyota, for most of its history, has achieved a
culture of stopping or slowing down to fix problems to get quality
right the first time. While this may sound simplistic, countless
organizations have tried to emulate Toyota and failed. The
company philosophy of getting quality right first enhances long-
term productivity. Toyota developed visual systems to alert teams
or project leaders when a machine or process needs assistance.87
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Metric data are used to learn and monitor process performance,
not as a method for punishing or rewarding people. Dr W.
Edwards Deming, the famous American engineer who led the
quality movement in Japan and later in America, stated that 96
percent of quality problems were built into the work system while
only 4 percent were due to individual employee performance.88

The great majority of experts agree that process rather than
people offers the greatest opportunities for continuous
improvement.89 For a variety of reasons, service processes such
as aircraft maintenance are full of waste. Service processes are as
follows:

• By their nature slow processes which drive up expense

• Tend to have far too much work in progress, often as the result
of extreme complexity in the service itself

• Flush with nonvalue-added (to the customer) work typically
comprising 50 percent of the total service cost90

These processes represents a huge potential for enterprise
thinkers to achieve significant improvements in speed, quality,
and cost. According to Lou Giuliano, chief executive officer of
ITT Industries, in an organization full of leaders who are
enterprise thinkers, “everybody’s number one task becomes
improv ing  the  p roces ses  fo r  wh ich  they  have  the
responsibility.”91

Today, the Air Force remains stuck in the nascent stages of its
cultural transformation. The initial attempt to transform the Air
Force in the early 1990s using Total Quality Management (TQM)
principles popularized by Deming was generally recognized as
unsuccessful and aborted by Service leadership within the
decade. More recently, the Air Force made a spirited attempt to
embrace quality with its AFSO21 program, vowing not to repeat
the mistakes of past transformation efforts. While some high
profile successes have been achieved, most notably at the air
logistics centers (ALC), the contention that the Air Force has
embraced partial quality holds true for others. This partial quality
is characterized by a lack of mission focus with the emphasis on
efficiency overshadowing effectiveness, leaving many Airmen
with the impression that customer service-oriented functions like
finance and personnel have been degraded. If AFSO21 initiatives
don’t ultimately lead to improved operational effectiveness, then
Airmen have every reason to question their overall utility. Partial
quality also drives the impression that AFSO21 is overly focused
on management versus leadership, with NCOs viewing it as just
another level of micromanagement.92 Becoming a learning
organization and creating empowered chief process officer
leaders are significant steps towards a permanent, long-term
cultural transformation.

Transforming the Culture in Aircraft
Maintenance at the Enterprise Level

If you don’t know what you are doing, you keep making the
wrong mistakes.

—Yogi Berra, Quoted in Bill Creech (Gen Wilbur L.
Creech, USAF, Ret), The Five Pillars of TQM

In the 1990s, the failure of Air Force TQM programs to approach
the lofty goals promised by their most vocal advocates resulted
in waning support from military leaders and professional
educators. Airmen who saw the quality movement as a way to

increase our military edge and improve efficiency were
eventually outnumbered by those who saw it as just another
square to fill.93 The Air Force is now several years into its second
attempt at transformational culture change. While there have
been several well publicized AFSO21 success stories, a true Air
Force transformational culture change remains an unsettled issue.
The aircraft maintenance community has served as a test bed for
many successful AFSO21 initiatives. To lock in these initial
successes and support continued growth, changes in leadership
methodology, management, and service policies are required—
not just in Air Force aircraft maintenance, but at the Air Force
enterprise level. These changes include instilling a Red Is Good
culture and ensuring that Airmen leading steady process
improvement are rewarded and promoted ahead of their peers.
Finally, the human resource management system for aircraft
maintenance leadership should be completely overhauled to
grow true learning organizations.

Changing the culture of any mature organization the size of
the Air Force is a daunting challenge. Organizational change
management is a disciplined process—guiding an organization
and its stakeholders through significant organizational change,
addressing the people issues of transformation, and mobilizing
individuals and groups at all levels of the organization to
support the transformation.94 In today’s Air Force, an appropriate
response to ongoing skepticism at all ranks, due to the failures
of previous TQM and other transformation initiatives, should be
constantly considered. Air Force leaders must understand
legitimate skepticism and accept personal responsibility to
positively work through it. Successful leaders deeply understand
AFSO21 issues and opportunities and forcefully present the case
for change.95 Overcoming cultural norms is a bigger challenge
than just mitigating AFSO21 skepticism. The Air Force made
rational appeals to Airmen on the importance of a continuous
process improvement culture, declaring that money and
manpower pools are drying up. The problem is that Airmen at
the local operating level don’t perceive they are affected.
Therefore, saving programmed Air Force dollars is not an
attractive selling point. The question, “What is in it for me and
why should I care?” is never really answered.96 In aircraft
maintenance this could be as simple as asking a technician,
“When was the last time someone asked you how the job should
be done?”97 In the past, when operational requirements or
problems somewhere else in the value stream caused a workload
spike, the traditional solution was 12-hour shifts and work
through the weekend. Instead, a new Lean Air Force paradigm
needs to be mutually beneficial at all levels. Enlightened self-
interest is a very good motivating force. As Colonel Robert
Hamm, the Headquarters Air Education and Training Command
deputy director for logistics, states,

Let’s use our heads and these new Lean tools to fix our processes
because, in my opinion, we won’t see the major increases in
manpower or money necessary to repair our aging aircraft . . . it’s
just not realistic. Everybody can get behind ‘Let’s not work overtime
through the weekend to fix this.98

Ultimately, any successful cultural transformation is going to
be leadership driven. Executive level leaders are the principal
source for the generation and reinfusion of an organization’s
ideology, articulation of core values, and specification of
norms.99 These leaders, or change agent champions, are the ones
whose ideas and initiatives must be rewarded through
performance reports, compliments, and formal recognition.100 In
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the earliest stages, process improvement groups will be led from
the top down because the pressing need is to change the way
employees think by direct demonstration of a better way. By the
second stage, however, the process improvement group will focus
more on making leaders into teachers, and Airmen will become
not just technicians but process engineers. This is critical mass
for Lean transformation—a point where leaders become coaches
rather than dictators and Airmen become proactive learners. This
transition is the key to a self-sustaining Lean learning
organization.101 The vast majority of Air Force units have yet to
attain this critical transition point.

Air Force maintenance leaders can begin to make the
transition by managing for bottom line results in the
organization’s value stream. The ultimate goal for any flying
wing is increased combat capability. Leaders need to determine
the local measurements, goals, and objectives reflected in combat
capability and define the end-to-end core value streams
impacting those measurements. When value streams or processes
that improve combat capability are identified, maintenance
leaders must align goals strategically across the entire enterprise
and assign specific value stream managers. The challenge for
senior maintenance leadership is finding objective metrics to put
the true bottom line output products in clear focus. When

because it illustrates the very core problems of the value stream
output.104 There are two possible interpretations of a red metric:
a signal of failure to reach targeted value stream performance or
a request for help. In a Red Is Good climate, the focus must be on
the requests for help. It is crucial that senior maintenance leaders
ensure their entire organization understands that red, yellow, and
green stoplights are signals and not grades.105 A major step the
Air Force needs to take to create a Red Is Good culture is a
reevaluation of its entire inspection culture. To ensure fidelity
and execution following a major inspector general visit, a fix
phase should be incorporated to allow inspectors and units to
interact and correct discrepancies before the inspection team
departs the base.106

The Air Force Materiel Command (AFMC) ALCs are good
models to emulate for wing-level flying organizations. The ALC
turnaround over the last decade has been well documented. From
fiscal year 1999 to 2002, AFMC’s programmed depot
maintenance (PDM) ontime delivery rate, one of the
organization’s primary value stream measures, was no better than
81 percent. In other words, the warfighter could count on at least
one in five aircraft being returned late from PDM. After AFMC’s
Lean initiatives, the ontime delivery rate showed dramatic
improvement. By fiscal year 2004 it was 92 percent, and in 2005

Today, the Air Force remains stuck in the nascent stages of its cultural

transformation. The initial attempt to transform the Air Force in the early

1990s using Total Quality Management principles popularized by

Deming was generally recognized as unsuccessful and aborted by

Service leadership within the decade. More recently, the Air Force made

a spirited attempt to embrace quality with its AFSO21 program, vowing

not to repeat the mistakes of past programs.

performance is measured correctly, it improves. When
performance is correctly measured and compared to goals,
historical trends, and like units, it improves more. When
significant improvement is recognized and rewarded,
productivity soars.102

Well constructed value stream metrics are used by leaders to
manage processes and drive culture change. Leaders must
approach metrics as a tool to fix processes rather than a way to
assign blame.103 This is the essence of the Red Is Good culture.
In the past the Air Force set out to change culture when instead
it should have let culture change come naturally through
adherence to metrics and standards. The point is to create a
cultural climate where the truth is heard and where red metrics
drive questions, dialogue, and debate, not answers. In such a
climate, real and intense debate is desired, as opposed to
translucent dialogue that lets Airmen have their say so we can
all get buy in to some predetermined decision. Finally, red
metrics must create a climate where bad news can’t be ignored

it reached 99 percent, with one ALC achieving 100 percent. In
the A-10 aircraft PDM line, the 120-day total cycle time was
reduced 60 percent to just 51 days.107 So what differentiates ALC
maintainers from those in a flying wing maintenance
organization? Many note that ALC depot maintenance work does
resemble a commercial production process and therefore is more
conducive to waste reduction through Lean principle
application. While that may be correct, the biggest difference
between the ALCs and flying wing maintenance is that ALCs
most closely approximate what Toyota labels a learning
organization. The ALCs have civil servants in senior production
management positions with many years of experience and
genuine hands-on knowledge of all the processes in the value
streams they manage and lead. This is not the case in a flying
wing, where maintenance leaders at both the officer and senior
NCO levels often find themselves managing systems with which
they have inadequate hands-on experience. If the Air Force truly
hopes to transform wing-level aircraft maintenance into a Lean
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organization, major changes in the current personnel system must
be addressed.

A survey on change management published by the American
Management Association and Deloitte & Touche had the
following conclusion:

It seems that many organizations have to change in order to change.
Their present structures and cultures tend to disallow the
successful implementation of change initiatives (emphasis added).108

The Air Force military personnel system is one of those present
structures and must change as it currently exists to support
maintenance leadership if the Air Force has any hope for true
transformational breakthroughs in its flying wings. The basic
personnel system in use today is essentially the same system that
was adopted from the Army in 1947, when the Air Force became
a separate Service. That Army system was originally developed
in 1890 by the secretary of war, Elihu Root.109 The core tenets of
our personnel system—top-down evaluations in a hierarchical
bureaucracy and frequent moves for career development—are
nearly 120 years old!110 So today we have a century-old system
that prepares Airmen to function in a vertical, hierarchical
bureaucracy that stifles innovation and actually works against
the creation of learning organizations.

leaders who are naturally driven to become risk-averse careerists.
There are many large organizations using similar, successful
systems to benchmark. The time is right for Air Force senior
leadership to tackle this contradictory, outmoded evaluation
system.

The second personnel policy requiring reform is the
assignment policy for maintenance officers and senior NCOs. In
the current Air Force model, frequent moves and a wide variety
of duties are required in the name of career development. The
goal is to grow leaders with a wide variety of skills to function at
the top of the hierarchical pyramid. This has created a host of
officers and senior NCOs who are aircraft maintenance generalists
rather than experts. A typical officer’s career includes
maintenance management on a variety of aircraft, from heavy
lift transportation to high-demand, low-density reconnaissance
aircraft to small fighters, alternating between staff assignments
at the field grade level. The same happens, though not as
frequently, to NCOs once they reach the grade of master sergeant
and join the senior NCO corps. While the basic maintenance
organization, procedures, and policies are the same for all these
kinds of aircraft, the aircraft-specific processes are considerably
different. Most maintenance officers and many senior NCOs are,

The Air Force needs to create an environment that breeds chief process

officer leaders. These leaders must be capable of establishing the right

process-performance metrics, devising improvements—or if a process

is clearly broken, reengineering it—and establishing a continuous

program of process optimization. Air Force level policies must be

changed in order to grow these enterprise value stream leaders and

enable a service-wide continuous process improvement environment.
The first personnel issue that must be addressed is performance

evaluation. While the Air Force has tinkered through the years
with minor changes, such as required evaluation comments, rating
categories, and endorsement levels, the system is essentially
unchanged. Performance reports are based purely on an evaluation
by an Airman’s rater and the rater’s rater.111 The Air Force needs
risk-taking, out-of-the-box thinkers to succeed in a Lean AFSO21
transformation, but our actual performance evaluation system
supports a hierarchical, risk-averse bureaucracy. In this system,
red continues to be bad. A single evaluation report that uses
moderate praise rather than enthusiastic endorsement will kill
an officer’s or senior NCO’s career. An innovative, out-of-the-
box-thinking officer need have only one risk-averse, control-
oriented boss, and his or her career is essentially finished.112 The
Air Force needs to move forward in the 21st century by
considering performance evaluation alternatives that support a
transformed Lean organization. The answer may be 360-degree
system or some other method of rewarding risk takers rather than

in effect, amateurs by profession. They never get the chance to
spend enough time on one aircraft or in one job to become true
experts.113 This is no way to create a learning organization where
value stream leaders are expert level at every process they control.

Again, the Air Force needs to redesign present structures in
order to change. Aircraft maintenance officers and senior NCOs
should be closely tied to the aircraft they maintain. While this is
currently done very loosely with special experience identifiers,
there is no governing policy that states, for example, once
assigned as a career C-5 maintenance officer, an Airman will
remain a C-5 maintenance officer. Ideally, a typical active duty
maintenance officer would rotate among C-5 bases in the
continental United States as well as overseas enroute locations
primarily supporting C-5s. If assigned to a MAJCOM or Air Force
staff, his or her focus would be the C-5 if at all possible. Staff
tours would be followed by a rotation back to a C-5 field unit.
Permanent change-of-station assignments to primarily maintain
other aircraft for career broadening would be the exception rather
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than the rule. This may sound like a radical change, but in reality
it mirrors how personnel are currently managed in the rated
community. The Air Force would never consider taking a pilot
with 3 years of experience flying the U-2, send him for 1 year to
fly F-16s in Korea, and then rotate him back to the United States
to fly KC-135s in North Dakota. Conversely, this is routine for
Air Force maintenance officers and senior NCOs. More often than
not, the resulting outcome at wing level is field grade aircraft
operators with vastly superior system knowledge compared to
their aircraft maintenance counterparts on the other side of the
table. Toyota and other mature Lean firms get brilliant results
by giving expertly trained value stream managers complete
responsibility for end product success.114 If the Air Force hopes
to break through and do the same, it needs leadership at the
highest levels to consider bold changes to our outdated personnel
system and create learning organizations in wing-level aircraft
maintenance.

Summary and Recommendations

By 2012 the average Air Force aircraft is projected to be more
than 26 years old. Simultaneously, as this indefinite trend
continues, support funding and manpower are expected to
stagnate. The Air Force has no choice but to mitigate the aging
air fleet’s impact on readiness by transforming to an environment
where continuous process improvement is the accepted way of
doing business. Already there have been noteworthy process
improvement successes at the ALC depots as well as some flying
wings. However, the Air Force enterprise has yet to truly transform
so that all Airmen actively seek to improve their value stream
processes. In the aircraft maintenance community, service-wide
changes must be incorporated to enable a metrics-driven
transformational change supporting continuous process
improvement. These include significant changes in the personnel
evaluation system, assignment process, and rotation policy for
all officer and NCO maintenance leaders.

First, metrics do drive transformation and influence behavior.
The best metrics are those developed with an eye toward worker
involvement and that tie value directly to an organization’s
customer by ensuring end products are delivered on time with
the right quantity and quality.115 The ultimate goal is to create a
Red Is Good Air Force transformation, where problems are
viewed as opportunities and the bearer of bad news is lionized
rather than ostracized. In this cultural transformation, metrics are
not pass/fail indicators but instead measure process efficiency
and effectiveness and identify trends.116

Second, for the Air Force maintenance community to
successfully attain a Red Is Good transformation, current
enterprise-level metric deficiencies must be addressed. Recent
AFLMA and GAO research studies raise questions about the
validity of aircraft maintenance data as well as the associated
goals set by higher headquarters. Studies also demonstrate how
nonaligned metrics suboptimize enterprise-level performance in
the Air Force. Finally, in too many organizations constant
deficiency identification through metrics remains the exception
rather than the norm. Instead, a Green Only mentality permeates
wing leadership who, often due to their own self-preservation
instinct, has a low tolerance for items marked red for
noncompliance.117

Finally, only by becoming a true learning organization can
the Air Force maintenance community hope to advance its
transformation towards a permanent, Red Is Good, continuous
process improvement culture. The Air Force needs to create an
environment that breeds chief process officer leaders. These
leaders must be capable of establishing the right process-
performance metrics, devising improvements—or if a process is
clearly broken, reengineering it—and establishing a continuous
program of process optimization.118 Air Force level policies must
be changed in order to grow these enterprise value stream leaders
and enable a service-wide continuous process improvement
environment. These changes include overhauling the century-
old Air Force personnel management system to support a culture
of learning among aircraft maintenance leaders. For starters, a
personnel evaluation system supportive of risk-taking, outside-
the-box thinkers needs to be introduced. A method of rewarding
these learning leaders with advancement and responsibility
should replace the current system, which rewards leaders
naturally driven to become risk-averse careerists. Furthermore,
the Air Force needs to move away from an assignment process
that overwhelmingly results in maintenance leaders becoming
airplane generalists. Rather, maintenance officers and senior
NCOs should be permanently tied to specific aircraft models in
order to become expert value stream leaders.

Significant enterprise-level changes are required by the Air
Force for a true continuous process improvement culture to take
hold. To continue effective maintenance of the total force in this
era of declining resources, there is no choice but to seek out and
implement the changes required to enable lasting and significant
transformation.
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Introduction

One’s first step in wisdom is to question everything—and
one’s last is to come to terms with everything.

—Georg C. Lichtenberg

After personally experiencing four
organizational structures impacting
flight line maintenance and only 5
years following a major Air Force
reorganization, many Air Force
p e r s o n n e l  f o u n d  t h e m s e l v e s
contemplating another potential
realignment in 2008. Again, this

realignment placed the reorganization of flight line aircraft
maintenance, otherwise known as the aircraft maintenance unit
(AMU), as a central consideration. Similar to previous
considerations, this issue raised an emotional and controversial
debate throughout the Air Force. Many sought wisdom and
comfort from senior officers. In a number of instances, the only
wisdom or comfort offered in public forums was the
understanding that the Chief of Staff of the Air Force (CSAF) held
the responsibility for training, equipping, and organizing the Air
Force to best serve the interest of the United States (US).
Naturally the salute smartly advice offered did not set well in
the minds of many officers and senior noncommissioned officers.
Many wanted to know the reasons behind the unexpected change
in direction. Why had the previous Air Force chief moved to
realign the tactical organization to the combat wing organization
only to see it being changed back to a structure that resembled
the objective wing organization of 1992 to 2002? What
happened to the need to align the organization because of
frustrating experiences realized during the air war over Serbia in
1999 back to the system established by General Creech? What
happened to the need to balance fleet health with operational
requirements and the need to have experts with PhDs in both
maintenance and operations? Finally, the question that resonated
in the minds of many leaders is the question of what failed in the
last 5 years for the Air Force Chief to drive realignment.

To address the rationale behind the former CSAF, General T.
Michael Moseley’s decision to realign the AMU in the Combat
Air Force (CAF) flying squadron, this article will provide an
historical summary of flight line maintenance up to the late
1970s. Following this rationale is an analysis of the contributions
of arguably the two most influential leaders on the placement of
the AMU. General Wilbur L. Creech and General Merrill A.
(Tony) McPeak laid the foundations for flight line organizations
that divide the Air Force into two schools of thought for the proper
flight line maintenance structure. The examination of these great
Air Force leaders will be followed by an overview of issues
leading up to the 1999–2002 Chief’s Logistics Review, and the
decisions leading up to the 2006–2007 analysis completed by
the Air Force Inspection Agency (AFIA) on behalf of General
Moseley. After analyzing General Moseley’s views on the proper
alignment of flight line maintenance, the diminished leadership
challenge due to the size and scope of responsibility of the
operations group and fighter squadron as expressed by General
McPeak will prove to be the main factor behind General
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In “Flight Line Maintenance: Creech versus McPeak”
Lieutenant Colonel Lindsay examines the rationale
behind former Chief of Staff of the Air Force (CSAF),
General T. Michael Moseley’s decision to realign the
aircraft maintenance unit (AMU) in the Combat Air
Force flying squadron. The article begins with a
historical summary of flight line maintenance up to the
late 1970s. Lindsay follows this with an analysis of the
contributions of the two most influential leaders on the
placement of the AMU—General William L. Creech
and General Merrill A. McPeak. Creech and McPeak
laid the foundation for flight line organizations that today
divide the Air Force into two schools of thought
regarding the proper flight line maintenance structure.
Lindsay then provides an overview of issues leading up
to the 1999–2002 Chief’s Logistics Review, and the
decisions leading to the 2006–2007 analysis completed
by the Air Force Inspection Agency on behalf of
General Moseley. Lindsay contends the diminished
leadership challenge due to the size and scope of
responsibility of the operations group and fighter
squadron as expressed by General McPeak was the
main factor behind General Moseley’s decision to
realign flight line maintenance under the tactical flying
squadron. The analysis that follows highlights General
Creech and General McPeak’s views on flight line
maintenance and how their perspectives will remain as
viable options for any attempt at  Air Force
reorganization. Finally, the article argues that the
concept envisioned by General Creech best supports the
dynamics and challenges of maintaining Air Force
weapon systems.

Flight line maintainers will forever find
themselves in a tug-of-war between
the two camps characterized by the
views of General Creech and General
McPeak.

Moseley’s decision to realign flight line maintenance under the
tactical flying squadron. The analysis that follows highlights
General Creech and General McPeak’s views on flight line
maintenance and how their perspectives will remain as viable
options for any attempt at Air Force reorganization. Finally, the
research demonstrates that the concept envisioned by General
Creech best supports the dynamics and challenges of maintaining
Air Force weapon systems.

Historical Lineage of Flight Line
Maintenance (1909 -1978)

Logisticians are a sad, embittered race of people, very much
in demand in war; who sink resentfully into obscurity in
peace.

—Admiral Isaac Campbell Kidd, USN

In the early years of aviation (1909 to 1945), flight line
maintainers were embedded in flying squadrons. This was a time
when US Airmen were trying to establish an independent identity.
Aircraft inventories grew exponentially and with the
introduction of the B-17 and B-29, aircraft systems became more
complex.1 Aircraft maintenance technicians were initially jacks
of-all-trades and were responsible for all maintenance performed
on the aircraft. They slowly evolved from generalist to specialist
due to the complexity of new weapon systems.2 As the Air Force
evolved, so did the concepts of maintenance. Under Army Air
Forces Regulation 65-1, the traditional air organization divided
aircraft maintenance into four echelons.3 First echelon
maintenance closely resembled maintenance performed by
today’s crew chief and aerospace ground equipment (AGE)
technician. It consisted of servicing aircraft and aircraft
equipment; preflight and daily inspections; and minor repairs,
adjustments, and replacements. All essential tools and equipment
had to be air-transportable.4 Second echelon maintenance was
similar to what is termed today as heavy on-aircraft maintenance.
It consisted of more in-depth servicing of aircraft and equipment;
performance of the periodic preventive inspections; and such
adjustments, repairs, and replacements, to include engine
changes, as done by the use of hand tools and mobile equipment
authorized by the combat unit’s tables of allowance. The majority
of second echelon equipment also had to be air-transportable
though some support elements required ground transportation.5

Third echelon maintenance was comparable to today’s combat
logistics support. It included repairs and replacements that
required mobile machinery and other equipment of such weight
and bulk that it had to be moved by ground transportation. The
technicians were highly specialized, with an emphasis in field
repairs and salvage, removal and replacement of major units,
assemblies, fabrication of minor parts, and minor repairs to
aircraft structures and equipment. This echelon specialized in
heavy field repairs within a limited time.6 The fourth and final
echelon mirrored today’s depots. It included operations needed
to completely restore worn out or heavily damaged aircraft to a
condition of tactical serviceability and also included the
periodic major overhaul of engines, unit assemblies, accessories,
and auxiliary equipment.7

One of the unique characteristics of this concept of
maintenance echelons is that the first two echelons were owned
and the actions were performed by the using organization, while



27Volume XXXIII, Numbers 3 and 4

Lindsay concludes, “General Creech had it right by
stating the flying squadron and AMUs are a single
entity married by a commonality of mission and
camaraderie. That marriage, regardless of command
channels,  is always the combat unit .” The
organizational structure that best supports the right
alignment for flight line maintenance should be one
where trained, educated, and experienced experts are
available when things do not go as planned. That
organization is the one envisioned, standardized, and
perfected by General Creech.

Article Acronyms

AEF – Aerospace Expeditionary Forces
AFB – Air Force Base
AFFWO – Air Force Future Flying Wing Organization
AFIA – Air Force Inspection Agency
AFM – Air Force Manual
AGE – Aerospace Ground Equipment
AMU – Aircraft Maintenance Unit
ASC – Air Service Command
CAF – Combat Air Forces
CLR – Chief of Staff’s Logistics Review
COMAFFOR – Commander Air Force Forces Logistics

Staff
COMO – Combat Oriented Maintenance Organization
CSAF – Chief of Staff of the Air Force
CSAR – Combat Search and Rescue
CWO –  Combat Wing Organization
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OG – Operations Group
OMS – Organizational Maintenance Squadron
PACAFR – Pacific Air Forces Regulation
PBD – Program Budget Decision
POMO – Production Oriented Maintenance Organization
SAC – Strategic Air Command
SACR – SAC Regulation
SecAF – Secretary of the Air Force
SOF – Special Operations Forces
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maintenance in the remaining two echelons was performed by the
Air Service Command (ASC). Additionally, the third echelon of
maintenance resembled the theater centralized intermediate repair
facilities employed today.8 Of special note, the echelon structure
caused maintenance personnel similar frustrations and perceptions
as those realized today. There were instances where one squadron
of maintenance personnel worked around the clock to prepare their
aircraft for the next day’s mission while the maintenance personnel
of a sister squadron in the same bomb group played basketball.
Additionally, the flight line maintainer often complained that the
ASC subdepots were unresponsive to the urgency of day-to-day
mission requirements. To remedy the perception regarding ASC
maintainers, General Arnold directed control of third echelon
maintenance under Bomber Command, marking the first attempt
to combine all maintenance at an operational location under a
single commander.9

During the period between the two World Wars, the pendulum
for the aircraft mechanic swung from an orientation on specialists
back to one on generalists. Reductions in the size of the Air Force
and its manning made this change necessary. The issue of
generalizing or specializing flight line maintenance remains a topic
of debate today—as seen during periods following wars, the debate
is often reenergized by a reduction in forces.10 In 1947, the Air Force
had to face massive reductions. Similar to trends exhibited in the
recent past, the most highly skilled aircraft technicians left the Air
Force for more lucrative civilian job opportunities. The resulting
strategy developed to address this challenge was the Hobson Plan.11

The Hobson Plan established a wing structure that contained a
combat group, a maintenance and supply group, an airdrome group,
and a medical group. For flight line maintenance, the combat
squadron within the combat group was responsible for first and
second echelon maintenance.12 A key milestone following the
Hobson Plan was a 1948 survey that outlined a plan to increase
peacetime effectiveness, reduce cost, and establish sound
organization for mobilization. In 1949, the outcome led Strategic
Air Command (SAC) to establish command guidance, SACR 66-
12, that would hold the maintenance organization accountable for
the full utilization of personnel, equipment, and facilities to
produce the maximum aircraft availability. Tactical Air Command
(TAC) elected to not establish command level guidance, but
instead, to delegate authority to wing commanders to establish the
policy and structure that best fit their unit. A similar concept of
leadership would resurface in the latter years.

The new and more complex weapon systems of the 1950s
brought with them the need for specialization within flight line
maintenance. The 1950s also brought in a new era in aircraft
maintenance. With the publishing of Air Force Manual (AFM) 66-
1, Maintenance Management Policy, flight line maintenance was
moved from flying squadrons to a squadron aligned under a single
authority for all maintenance activities within a wing. With the
new alignment came standardization across all major commands,
metrics designed to measure a unit’s performance, and a system of
data collection and reporting.13

The US entry into Vietnam caused another shift in the alignment
of flight line maintenance. Tactical units chose to disband the
organizational alignment directed by AFM 66-1. Instead they chose
to organize in accordance with Pacific Air Forces Regulation
(PACAFR) 66-12. In this command structure the combined
organizational maintenance squadron (OMS), which is equivalent
to the aircraft maintenance squadron of today, was disbanded. All
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OMS functions, to include munitions loading, were assigned to
the tactical squadrons.14 This concept was not completely new
to tactical squadrons. In the mid-sixties, TAC initiated a similar
concept with a TAC enhancement program whereby maintenance
and support personnel augmented the tactical squadron to give
it an independent operating capability.15 In the face of another
reduction of forces following the Vietnam War, tactical units
returned to the structure defined under AFM 66-1.

Following the US withdrawal from Vietnam, the Air Force’s
attention shifted to maintaining higher states of readiness in
Europe. Unfortunately, the reduction of forces and requirement
for higher readiness were in opposition. Unhappy with the
inability of the flight line maintenance units to generate the
desired sortie rates, the US looked to recent Israeli Air Force (IAF)
successes in the 1973 Arab-Israeli War to find answers. In essence,
the US team examining the IAF’s structure for flight line
maintenance found the efficiencies were gained from the
alignment of personnel directly responsible for sortie generation
to the flight line and all others to the squadrons not in direct
support of day-to-day sortie generation. Inspired by the Israeli
concept of maintenance, the Air Force established the production
oriented maintenance organization (POMO). The primary
objectives of this new structure were to increase the effectiveness
of maintenance, support for the operational mission, and unit
readiness.16 Under the POMO concept, flight line maintenance
personnel were organized into aircraft maintenance units and
were cross-trained to perform a variety of general aircraft
maintenance tasks.17

General Wilbur L. Creech: The Reformist

Workers take more responsibility when they have a sense of
ownership

—Gen Wilbur L. Creech, USAF, Ret

General Wilbur (Bill) L. Creech took over command of TAC in
1978. He is described as the antithesis of the blustery, cigar-
chomping, tantrum-throwing generals who had long been the
favored role models in the combat-pilot ranks.18 General Creech
inherited one of the world’s most formidable combat units. TAC
had 3,800 aircraft, 115,000 full-time civilian employees, and
65,000 military personnel scattered around the world at 150
military installations. However, as great a military machine as
he had in numbers, over half of his aircraft were not mission
capable and an average of 220 aircraft were out for longer than
30 days (hangar queen). Finally, training sorties were dropping
at a rate of 8 percent per year. As a result, frustrated pilots were
leaving the Air Force at an alarming rate.19

Although flight line maintenance had experienced a major
organizational shift under POMO, the structure was not sufficient
to produce the required sortie rates. To accurately capture the
atmosphere within the command at the time, one 1 FW crew chief
expressed his view of aircraft maintenance as follows: “We were
all aware that a human being was strapping into that jet, but there
was a lot of sloppy work done to get it into the air, and if it missed
its sortie, it was no big deal.”20 A Nellis Air Force Base (AFB)
pilot described the atmosphere as follows: “Used to be you could
take an airplane off, but your radar wasn’t working or the inertial
navigation system didn’t work. So even when we did fly, the
sorties were often low quality.”21 With an understanding that a

picture is worth a thousand words, the state of affairs is easily
highlighted by the following statement: “It all added up to a
lackluster fighter force, beset with apathy, sagging morale, and
horrifying statistics. Only 20 percent of ‘broken’ planes were
getting repaired in a typical 8-hour shift. Pilots who needed a
minimum of 15 hours of flying time a month were getting 10 or
less. The average plane, which had flown 23 sorties a month in
1969, was flying only 11 by 1978. Finally, for every 100,000
hours flown, seven planes crashed. Investigators blamed many
of these crashes on faulty maintenance.”22

To further improve processes established under POMO,
General Creech elected to break up the 2,000-person wing
maintenance operations into much smaller squadron repair
teams.23 The streamlined organizational maintenance effort
focused on a squadron of 24 planes, rather than a much larger 72
aircraft wing approach to flight line maintenance. Starting on a
trial basis at a few installations, General Creech created squadron
repair teams, drawing technicians from each of the maintenance
disciplines. The team would work only on their own squadron’s
aircraft. Additionally, instead of operating out of rear-area
dispatch locations, Creech’s plan moved them right down to the
flight line.24

TAC established the combat oriented maintenance
organization (COMO). Under COMO, General Creech focused
heavily on the flight line maintenance organization and its
teaming with the assigned flying squadron. In addition to
establishing a common awareness of purpose and mission
through unit patches and organizational ball caps, COMO
dedicated to each flying squadron and AMU its own AGE team,
crew chiefs to each aircraft assigned, schedulers, analysts,
debriefers, and supply support.25 Although AMUs and their
affiliated flying squadron had two separate command channels,
they trained, exercised, and deployed as a single entity. Pilots
quickly noticed the changes in their crew chief’s attitudes. The
crew chiefs were spending time on their days off cleaning and
enhancing the appearance of the aircraft which now sported their
names. 26 When pilots returned from sorties, the crew chiefs were
standing at attention, saluting proudly.

The crew chiefs’ behavior was not directed or mandated by
their leadership; instead, it was driven by the pride they held for
their aircraft and a pride they wanted their pilots to share when
they flew their aircraft.27 The natural progression of the
relationship was the development of a strong camaraderie
between the crew chiefs and their pilots. Squadrons built strong
identities and tradition by painting squadron colors on the tails
of their aircraft.28 Finally, a healthy competition evolved between
squadrons as they worked diligently to beat other squadrons
in the wing on both pilot performance and quality of
maintenance.29

COMO was institutionalized by multiple command and TAC
Regulations 66-5. General Creech’s leadership and the
effectiveness of his reform were soon reflected in the statistics.
In 1 year alone, the sortie rate rose 11 percent. By 1980, the
average fighter aircraft use rose from 17 hours a month to 24 hours
a month. Within 2 years of General Creech taking command, TAC
improved the aircraft mission capable rate by 10 percent—on
average, over 60 percent of the aircraft were mission capable.30

It is also very important to consider General Creech’s opinions
on the need to organize for war. In his description of COMO, he
explained that the organizational structure trains wartime leaders.
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General Creech believed strongly in squadron identity. He also
emphasized the need for units to organize in peacetime as they
would deploy and fight in wartime. As previously mentioned,
he supported the synergy of squadron sized units which consisted
of an AMU organized and equipped to deploy with and maintain
the aircraft assigned to their perspective flying squadron.31

When questioned about keeping the AMUs organizationally
separate from the flying squadron, Creech listed three reasons.
The first was the need for the flying squadron commander to
remain focused on flying in order to remain credible in the
mission. The second centered on his philosophy regarding
training for war. He wanted maintenance leaders focused on
maintaining aircraft and he wanted operations leaders focused
on combat flying. Finally, he supported the need for maintenance
officers to have a clear track for career progression. This
represented his recognition that great maintainers should be
home-grown by experts schooled in the art and science of aircraft
maintenance.32

General Creech helped lay the foundation of one of the
mightiest military machines seen throughout the history of the
Air Force. His impact would neither be forgotten by the
generations that followed nor would his service be appreciated
more than by those he served with or mentored. Following the
successes of air power during Desert Storm, Lieutenant General
Charles (Chuck) Horner, the Joint Forces Air Component
Commander commented that General Creech gave the Air Force
the organization and training that made success possible. General
David C. Jones, a close associate of General Creech, ranked
General Creech (along with General Curtis E. LeMay) as one of
the two most influential men in his [Jones] long Air Force
experience.33

General Merrill A. McPeak:
Renaissance Man

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.

—Martin van Crevald

Following Desert Storm, arguably the greatest air campaign in
the history of the US military, the Air Force found itself faced
with another major reorganization—the entire Air Force was about
to undergo cosmetic surgery. To some, the Air Force would be
leaner and meaner. However, to others, the Air Force returned to
its historical lineage. At the center of this major reconstructive
surgery was the wing organization and the placement of flight
line maintenance. Many were confused about the CSAF’s
decision to move flight line maintenance to the flying squadron
after the existing organizational structure perfected by General
Creech proved so effective. Additionally, although SAC was not
organized under COMO, General McPeak chose to standardize
all flying organizations throughout the Air Force with the AMU
in the flying squadron.

To set the stage for the path General McPeak followed, it is
important to understand the appreciation he had for General
Creech’s accomplishments. This appreciation is best captured
in Lieutenant Colonel (Lt Col) James Slife’s book, Creech Blue.
In his book, Slife writes the following:

In the hours before the start of Operation Desert Storm on 16
January 1991, the Air Force Chief of Staff General Merrill A.
McPeak, wrote a letter to one of his old bosses. In it, he said, ‘We
are about to harvest the results of years of hard work and leadership
by you and a handful of other great Airmen. We will do well. But
we need to recognize that we are beholden to you, because you really
built this magnificent Air Force we have today.’34

The success of the Air Force is highlighted by General
McPeak’s comments:

Our in-commission rate for every aircraft in-theater hovers around
93 percent. If I didn’t know the people involved, I would think they
were lying. It sounds too good, really. Our people around the Air
Force have been doing great work.”35

In the face of another drawdown, General McPeak wanted to
ensure the Air Force had relevance and its purpose, goal, and
mission to be the country’s dominant air component would
remain unchanged.36 His restructuring plan contained three main
underlying operating principles. The first was to streamline the
organization by eliminating layers of command. Second,
McPeak’s plan stressed eliminating activities that added little
value. Finally, he sought true accountability for performance at
every level by combining authority and responsibility where
possible.37

Although General McPeak’s restructuring impacted policy,
as well as MAJCOM and Air Staff alignment, one of his prime
targets was the alignment of the AMU. General McPeak
considered the squadron to be the basic combat unit, which he
described as the team that flies and fights. The team consisted of
the aircrews that fly and the crew chiefs that service the aircraft.38

General McPeak felt the integrity of the team could be restored
by returning responsibility for on-aircraft maintenance to the
flying squadron commander. According to General McPeak, this
move made it clear that the mission of the Air Force was to fly
and fight, and the flying squadron commander was the leader for
that mission.39

It is important to understand two main aspects of General
McPeak’s plan to realign the AMU under the flying squadron
commander. First, this concept was similar to that of the traditional
Army Air Force structure noted earlier. Air Force heritage
influenced many of the reforms General McPeak pushed during
his time as CSAF. Additionally, the concept mirrored the
Composite Strike Air Force concept used by TAC in the 1950s
and 1960s. This concept required a squadron and support to
deploy and operate autonomously.40 Second, his reasoning rested
with the launch, flight, and recovery requirements of the combat
unit. General McPeak anticipated less troubleshooting for flight
line maintenance because of the Air Force’s investments to
improve reliability and maintainability of weapon systems.

As General McPeak analyzed options for the wing structure,
one of the key issues he wanted to address was the balance of
responsibilities between groups. For instance, he highlighted the
fact that the maintenance deputy (DCM), under the tri-deputy
structure supervised more than twice as many people as any other
deputy. He also stressed that this was accomplished with very
few officers and a low officer-to-enlisted ratio. When compared
to the operations group (OG), he stated the OG was small and
heavily officer oriented. He described this as being not much of
a leadership challenge.41 General McPeak emphasized that this
imbalance would be partially corrected by moving the AMU
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back to the flying squadron, which would in turn give the flying
squadron commander a much wider scope and offer a much
tougher set of responsibilities.42 Referring to the expanded
responsibilities of the flying squadron commander, General
McPeak stated:

A squadron commander, a flight line operational squadron
commander, no longer has 65 college-graduate volunteers under
his command. He has got 300 guys, most of whom are not college
graduates, trying to do something ugly out there with airplanes. The
lieutenant colonel now has a completely different problem, and he
is better prepared to handle the kind of intellectual challenge that
high command involves. So we make people flexible, by which I
mean break the mold on static thinking.43

General McPeak also reemphasized the need to restore the
sense of teamwork between aircrews and their crew chiefs.44 The
question that stands out is whether or not the teamwork could be
restored without the alignment of the AMU in the flying squadron.
He pointed out that the teamwork would prove crucial to the
success of deployed operations. He also emphasized that war
plans often call for mobilizing single squadrons. Unfortunately,
the flying squadron commander was faced with serious on-the-
job training in field conditions. To prevent this, the right structure
is one that aligns peacetime with wartime organizational
configurations.45

To further strengthen his position, General McPeak pointed
out that the air forces of a number of nations as well as the US
Navy operate with flight line maintenance aligned within the
flying squadron. Finally, he reinforced his stance by recalling
the traditional flying squadron that was established in the early
years of US aviation, “We ourselves used to be organized this
way. Why did we get away from it? Frankly, because maintaining
aircraft is a tough complicated business. And we organized to
solve the logistics problems.”46 With investments in improving
reliability and maintainability, General McPeak felt it was time
to put emphasis where it rightly belonged. He stressed that the
Air Force existed to operate and employ equipment, not to fix
it.47 One can speculate he meant for intermediate level
maintenance responsibilities to transfer completely to the depot,
leaving the operational flying wing leaner and more
expeditionary in its organizational construct.

Chief of Staff’s Logistics Review (CLR):
PhDs in Operations and Maintenance

Those who build great companies understand that the
ultimate throttle on growth for any great company is not
markets, or technology, or competition, or products. It is one
thing above all others: the ability to get and keep enough
of the right people.

—Jim Collins

When the Air Force completed its first major air campaign
following Desert Storm, there were no praises of logistics
successes as seen in the previous war. Instead, there was
widespread criticism of failed processes and failures in leadership.
Operation Allied Force (OAF) highlighted problems that raised
major concerns about the tactical air force’s ability to maintain
required readiness levels. It may be said that OAF was arguably
the culminating point for many failures of the combat unit under
the objective wing established by General McPeak.

The Commander Air Force Forces logistics staff (COMAFFOR/
A4) raised issues over aircraft arriving for combat with high-time
engines, engines overdue time changes and grounding
inspections, and aircraft requiring phase inspections immediately
upon arriving in the area of responsibility. To make matters worse,
many units arrived to their designated combat locations without
critical tools for repair. This resulted in aircraft spending several
days nonmission capable while units awaited tools that were
standard pieces of equipment for deployed operations.48 Without
the intervention of COMAFFOR/A4, the combat effectiveness
of some units may have been in jeopardy.

To gain a better understanding of the problems experienced
by the deployed forces, several field visits by the COMAFFOR/
A4 revealed a myriad of issues. First, several deputy operations
groups for maintenance (DOGM), who were charged with
oversight of all maintenance activities within the operations
group, lost sight of the bigger picture because of being bogged
down in day-to-day operations. Second, flying squadron
commanders paid little attention to the logistics of supporting
their operational requirements. Finally, both officer and enlisted
maintenance leadership throughout many areas of operations
neglected or were never schooled on the requirements for
sus t a in ing  f l ee t  hea l th  in  h igh  ope ra t iona l  t empo
environments.49 In essence, they failed to monitor and manage
the accelerated phase flow and time change requirements needed
to sustain their combat operations.

In order to remedy the problems seen with the combat unit,
the United States Air Forces in Europe (USAFE) team led by
Commander USAFE, General John P. Jumper, approached then-
CSAF, General Michael E. Ryan, about the need to address issues
seen during OAF. USAFE’s briefing to the Chief highlighted the
following five areas:50

• Light, lean, and lethal expeditionary aerospace forces (EAF)
requirements

• Operating in environments highlighted by constrained
resources

• Decreasing mission capable rates and an aging fleet

• OAF experiences and lessons learned

• Deployable squadron concept does not suit EAF requirements

In terms of the proper placement for flight line maintenance,
the Headquarters USAFE team emphasized two critical
perspectives to General Ryan—the two most important things
the Air Force does are to fly and fix airplanes. Arguing the case
for the Air Force to grow leaders with expertise or a PhD in each
but not both, they recommended the consolidation of
maintenance under a single authority for maintenance within the
wing structure.51 Although General Ryan did not approve
USAFE’s request, the team’s efforts served as the catalyst of what
became known as the CSAF’s Logistics Review or CLR.
Following CLR, near-term and long-term testing of several
options, the Air Force moved forward with changes that
consolidated flight line maintenance in an aircraft generation
squadron under a single authority for aircraft maintenance, the
maintenance group commander. Interestingly enough, the final
changes were institutionalized nearly a year after General Jumper
became CSAF.52

It is important to capture the potential influence General
Creech had upon General Jumper. That influence was so strong
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that General Jumper, as CSAF, took the opportunity to provide
the foreword to Lt Col James C. Slife’s book on General Creech,
Creech Blue. In the foreword, General Jumper praised General
Creech as a leader, a visionary, a warrior, and a mentor.53 General
Jumper also credited General Creech with essentially
transforming the Air Force. By working closely with General
Creech over a number of years, General Jumper recalled his
influence over not only tactics, training, and leader development,
but also organization. Without a doubt, General Jumper’s back-
to-basics philosophy mirrored that of his mentor in both practice
and his determination for the proper alignment for flight line
maintenance. Like his mentor, General Jumper felt the complexity
of operational requirements and the challenges of effectively
managing a fleet of aircraft in the wing structure were best
accomplished by a career maintenance O-6.

Number 18’s Return to Renaissance

There are going to be times when we can’t wait for
somebody. Now you’re either on the bus or off the bus.

—Ken Kesey

On 19 July 2007, the eighteenth CSAF, General T. Michael
Moseley, sent a correspondence to key Air Force leaders that
temporarily stopped time for many in the aircraft maintenance
and operations career fields. In the memo, he spoke of inputs to
“potential adjustments and enhancements” to the existing wing
organization. He surveyed squadron, group, and wing
commanders for their input to the wing organizational structure.
After informing his audience that he felt the major parts of the
wing and group structure were right for both home station and
deployed operations, he expressed his opinion as to where crew
chiefs should work or where an AMU should be positioned. His
beliefs are quoted as follows:54

• The Air Force’s mission is to deliver decisive effects on a
global scale; our task is to properly organize, train, and equip
the Air  Force to  del iver  those effects  … both from
expeditionary locations and from home station

• Relative to mission … there is no empirical evidence that
either organizational template is better relative to fleet health.

• There is also no historic evidence that squadron-level
main ta iners  tha t  se rved  in  f ly ing  squadrons  were
disadvantaged in promotions or career options.

• The expeditionary or deployed organization and home station
template should be focused on assigned mission … vice
function.

• The home station organization template should be the same
as deployed … and we should not look to change the structure
somewhere enroute between home stat ion and the
expeditionary location.

• The structure should facilitate the training and experiencing
of those officers that will command both expeditionary
operations and home station operations—at all levels
(squadron, group, wing, NAF, and theater)

After identifying these key beliefs, General Moseley
highlighted the need to find the right organizational template—
one that keeps leadership focused on mission, vice function.
General Moseley believed that many of the views on the proper

placement of the AMU were distorted by emotionalism and urban
myths surrounding fleet health, sortie generation, promotion
rates, and home station/deployed organization parallels. Finally,
he emphasized the right structure should prepare the next
generation of officers to command at higher levels.55

General Moseley closed the memo by recognizing the need
to be cautious by not injecting additional turbulence into the
Air Force in the midst of another drawdown of personnel
presented by Program Budget Decision (PBD) 720.56 He stressed
that his near-term focus was PBD 720 execution and program
objective memorandum build. However, he believed that the
right path for the future alignment of the AMU was under the
flying squadron commander.57 Prior to General Moseley releasing
his correspondence to key Air Force leaders, his team had already
been examining new Air Force organizational concepts which
also included options for the alignment of flight line
maintenance. One of the taskings directed by General Moseley
was Sierra Bravo. It was conducted in conjunction with the
Defense Advanced Research Projects Agency. The other tasking
was conducted by the Air Force Inspection Agency (AFIA). It
became known as the Air Force Future Flying Wing
Organization (AFFWO).

A memo from the Secretary of the Air Force (SecAF) generated
Sierra Bravo. The memo directed the CSAF in March 2006 to
examine possibilities for a new Air Force structure. The SecAF
directed that options considered should begin with a theoretical
mission. He also directed to not use General Spaatz’s template
of the bomb group, but instead, to start from scratch. SecAF
reemphasized the focus was mission first and then determining
the right size to meet that mission.58

In follow-up correspondence, SecAF provided the following
guidance:

I want you to take a target that would reduce airfield operations, to
include pilot input by 30 percent with a stretch to 40 percent.
Therefore a dedicated air base would be reduced to seventy percent
with a stretch to sixty percent staffing without backfills…. This
reduction can be accomplished a number of ways, consolidating
maintenance … eliminating local tower operations … having the
pilots service their own aircraft for minimal needs … designating
the area as the pit stop … kind of like a Navy carrier….”59

Like General McPeak, General Moseley found himself faced
with the opportunity to find the best Air Force structure in the
face of another large reduction in forces. With regards to the right
alignment for flight line maintenance, the design principles for
Sierra Bravo focused on the following key principles:

• Mission precedes ownership and size.

• Home station organization design must be applicable to air
expeditionary force (AEF) expeditionary bases.

• Centralize installation, maintenance and logistics support in
forward operating areas (FOA).

• Streamline readiness and link expeditionary combat support
to AEF cycle.

• Standardize a core capability package by mission type.

• Train as a unit, deploy as a unit, fight as a unit.

• Realign functions based on enhanced capability, vice present
day community identification.

• Sustainable career development path to leadership positions.
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With the assumption of regionalized instal lat ion,
maintenance, and logistics centers in place and working
effectively, Sierra Bravo called for all maintenance and
operations combined under a fighter group commander with
deputies for both maintenance and operations. The specific
recommendation for flight line maintenance was to leave it
combined in an aircraft maintenance squadron.

The next critical input to the CSAF on reorganization was the
AFFWO analysis from the AFIA.60 In a January 2007 update, the
AFIA focused on answering four CSAF areas of interest. They
examined the history of wing organizational structures, three
aspects of organization, of which two impacted the alignment of
flight line maintenance, leadership development, and the benefits
of reorganizing in relation to the turbulence of doing so.61

In examining the history of the Air Force wing organization,
the AFIA was masterful  in graphically showing the
transformation of operations- or maintenance-led sortie
generation. The AFIA highlighted that the Air Force often elected
to centralize maintenance following periods of large drawdowns
of personnel or forces. After providing a historical perspective
to peacetime and contingency flight line organizations, the team
found that large expeditionary wings were closely aligned to their
home station operations and that in a few instances there were

supported the CWO structure. In the end, the AFIA stated there
was no conclusive evidence that either the objective wing or
combat wing organization had a measurable impact (positive or
negative) on combat effectiveness.63

The next consideration for the AFIA research team was whether
or not the Air Force was organized properly in order to develop
future flying wing and expeditionary leadership. This analysis
found that promotions to O-5 for pilots declined while support
officer promotions had increased since the implementation of
the CWO; however, they attributed this to pilots recalled to active
duty to fill vacant operations billets, pilot shortages, and pilots
who lacked appropriate professional military education.
Although the CSAF distributed guidance highlighting a masters
degree or professional military education was not a prerequisite
for promotion, many nonrated officers felt the necessity to
complete both in order to remain competitive with the rated
career fields. The team also found that pilots were not afforded
the same proportion of command opportunities as their mission
support counterparts. As for senior leader concerns, the CAF GOs
expressed concern about future wing commanders lacking
experience with maintenance and lacking leadership experience
of enlisted personnel. The team’s final analysis was that there
was no conclusive evidence the organization had a measurable

Flight line maintainers will forever find themselves in a tug-of-war

between the two camps characterized by the views of General Creech

and General McPeak.

slight differences in flying wing organizations which were largely
dependent on mission design series, mission, location, and nature
of operation. Senior leaders surveyed indicated home station and
expeditionary organization was “about right.”62

The second consideration for the organizational alignment
of flight line maintenance focused on sortie generation. The AFIA
found that factors such as funding for spares, age of the aircraft,
operations tempo, and reduction of forces influenced capability.
Because of these factors, they found no correlation between
combat wing organization (CWO) and the objective wing on
aircraft availability, mission capable rates, or sortie generation
rates. The team also found that combat air forces (CAF) general
officers favored flight line maintenance under the flying
squadron commander because of the expanded leadership
opportunities and unity of effort. On organization at the wing
level and below, the team found that commanders were split on
blending maintenance into the operations group. Finally, the
AFIA found a majority of the mobility air forces (MAF) and
Special Operations Forces (SOF) GOs favored the current wing
structure because it was better suited for mobility and special
operations, and because the deployed tempo of MAF and SOF
units are much greater than a fighter squadron.

One can easily argue that the missions of the MAF and SOF
provide a greater leadership challenge due to continuously
managing dispersed forces. This fact supports the argument that
if development of future leaders is the key consideration, the MAF
and SOF are better suited than their CAF counterparts for the
alignment of AMUs in the flying squadron. In addition to the
MAF and SOF GOs, the maintenance community as a whole

impact on developing flying wing and expeditionary
leadership.64

The final AFIA analysis was related to the benefits of
reorganization over the turbulence of doing so. The team found
no evidence that combat capability or leadership development
would be either hindered or improved through reorganization.
They felt opportunity cost, effort, and time might be better spent
on other AFSO21 events and initiatives which would provide a
higher return on time invested.65 As for senior leaders, the
majority were comfortable with the existing organization, but
they did state that they would support change if deemed
necessary. If change was necessary, the majority of these leaders
favored either flight line maintenance under the operations group
or a fighter or bomber group that contained all operations and
maintenance functions. The team concluded that the benefits of
suggested changes would not outweigh in the near term the
turbulence caused by the changes.66

Unfortunately, there was no evidence that the AFIA attempted
to address the issues CLR identified and tried to address in 1998.
There was no discussion of the flying squadron commander’s
attention being divided between combat sorties and logistics.
The AFIA also chose not to (or failed to) address why, in times of
drawdowns or declining levels of readiness or mission capable
rates, the Air Force often elected to centralize wing-level
maintenance under the leadership of seasoned maintenance
officers. General Moseley’s reorganization would have been the
first to deviate from this tendency.

Following the July 2007 report from the AFIA, General
Moseley distributed a memorandum (December 2007)
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announcing his intentions to reorganize wing maintenance and
logistics. Regarding flight line maintenance, his decision and
reasoning mirrored that of General McPeak. He stated that the
Air Force’s main priority was to properly organize, train, and
equip our Airmen so they could deliver decisive effects globally.
Since the squadron was the building block of the Air Force
organizational structure, he felt it should be organized for
mission success. He emphasized the need to facilitate the training
and expand the experience of officers who would command
expeditionary operations.

The most effective formula for such professional development
was to structure Air Force units by mission and not by function.
He restated his belief that aligning maintenance units responsible
for sortie generation with the flying squadron they supported was
best for the Air Force. He also stressed that as a vital element of
the flying squadron’s mission success, the maintainers that
directly supported sortie generation belonged in the chain of
command of the squadron they supported. Finally, he articulated
that the alignment of flight line maintenance under the fighter
squadron provided a scalable capability that can easily be
presented to the combatant commander. Of interest, he directed
the realignment only for fighter and combat search and rescue
flying squadrons and stated further examination of options for
bomber, airlift, SOF and intelligence, surveillance, and
reconnaissance platforms was required.67

Critical Analysis and Conclusion

If it is not advantageous, do not move

—Sun Tzu

Days before the kickoff of another Air Force reorganization, the
US military’s primary air arm would see a changing of the guard
in its two highest positions. With a new SecAF and CSAF, one of
the first orders of business was to halt the reorganization. Whether
General Norton Schwartz fully supported General Moseley’s
decision on reorganization is uncertain. One can only speculate
his operational background places him in the category of the
MAF, SOF GOs that favored the current CWO. Considering the
turbulence caused by turnover of Air Force leadership, the
questions surrounding nuclear surety, and the state of the Air
Force in the midst of personnel cuts under PBD 720, General
Schwartz may have viewed the proposed changes as ill-timed.
During a question and answer session with the men and women
of the 325th Tactical Training Wing at Tyndall AFB in Florida,
General Scharwtz commented that a collective decision had been
made to not integrate aircraft maintenance with the operational
flying squadrons. He stated that not doing so would help ensure
that in years to come more sophisticated cadres of aircraft
maintenance personnel will be more tightly focused on
maintaining critical weapons systems. He followed this by stating
that the partnership between maintenance and operations is
integral to success. He stressed the need for a deep bond and
camaraderie between crew chiefs and the aviators they support.
He closed the query with a strong statement summarizing his
views on maintenance:  “Maintenance is not a part-time business
and full-time attention is needed for the long haul to sustain our
rigorous standards.”68 General Schwartz’s closing statement
reflects the principles and views of General Creech.

Flight line maintainers will forever find themselves in a tug-
of-war between the two camps characterized by the views of

General Creech and General McPeak. The McPeak structure had
many characteristics of the organization implemented by General
Spaatz. It also placed a heavy emphasis on the prestige of the
fighter pilot-led organization—“the quarterback that leads his
team to victory.”69 There are a number of benefits to the objective
wing structure. It does help develop rated leaders who are better
prepared to handle budget, training, resource, and enlisted
personnel issues as well as lead flying operations. Another key
benefit of the AMU within the flying squadron is the fact that
enlisted personnel are often awed and inspired by the mystique
of the fighter pilot. This is the natural order of Air Force business.
Documented Air Force history typically glorifies the pilot as the
great leader and little emphasis is given to leadership at other
levels of responsibility. In General McPeak’s analogy of the
quarterback leading the team to victory, the appreciation for the
offensive line, running backs, receivers, and defense is often
overlooked. A commander cannot achieve success without the
dedication and commitment of his or her team.

The need to develop future wing commanders is a legitimate
concern, especially when one considers that pilots are arguably
the least experienced of all Air Force specialties in leading large
organizations prior to assuming wing command. In spite of this
lack of experience, they are often tasked to lead major Air Force
programs outside of their operational purview. Lt Col Walter
Burns probably captured this point best when he wrote,

Very few flying squadron commanders had any experience with
maintenance personnel other than their crew chiefs, and now they
were responsible for them. The Air Force seems to have done a
poor job of preparing pilots for operational squadron command.
One flying squadron commander operating under the objective wing
structure stated that he was certainly not trained for the job
beforehand even though he’d attended the obligatory squadron
commander’s course.70

Although the objective wing has strong benefits for the growth
and development of rated officers, it did present challenges for
the maintenance leadership assigned to the OG. Senior
maintainers have commented that the objective wing structure
stifles the growth and grooming of maintenance officers and
senior noncommissioned officers—core elements of growing
seasoned maintainers are lost  because of failures in
accountability, mentoring, and oversight of all aspects of
effectively leading and managing an AMU. Additionally, the
DOGM was put in place to provide the needed balance between
officer development, sortie generation, and fleet health, yet they
found themselves often in conflict with the flying squadron
commanders. In several instances, the conflict resulted in the
DOGM seeking new opportunities outside of the OG in order to
preserve career opportunities.71

The perfect scenario for maintenance under the flying
squadron is a true remove and replace environment for line
replaceable units—one in which troubleshooting is the push of
a button to isolate the faulty part and where reliable parts are
readily available. Even with today’s most recent acquisition, the
F-22 Raptor, the prime contractor is allowed approximately 8
years after fielding its first operational Raptor to mature the
weapon system to the levels of performance sold to the Air Force.
In the meantime, each sortie and new unknown maintenance
challenge is on the backs of certain Air Force specialists
supporting the platform. If the reorganization had gone as General
Moseley had planned, the F-22 would have definitely been an
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exceptional leadership challenge for the flying squadron
commanders.

Unless the Air Force changes requirements placed on defense
contractors or air logistics centers and holds them accountable,
reliability and maintainability will always be an issue for weapon
systems from the initial acquisition to their retirement to the bone
yard. As long as the military is affected by budget constraints,
fleet management challenges of aging aircraft will always impact
readiness. Until the Air Force further improves the quality of life
for the flight line maintainers and ensures reduction in forces do
not short-change true personnel requirements, the challenges of
balancing training and operational requirements will remain at
the forefront of leadership challenges.

The organization that best resolves all of the issues previously
mentioned for both peacetime and contingency operations is that
built by General Creech. General Creech had it right by stating
the flying squadron and AMUs are a single entity married by a
commonality of mission and camaraderie. That marriage,
regardless of command channels, is always the combat unit. The
combat unit is strengthened by a squadron of aircraft that proudly
displays both the pilots’ and the crew chiefs’ names as well as
their squadron’s colors on the tails.

line maintenance remain at the center of any proposed
restructuring resulting from a further reduction of forces? Will
the need to grow future Air Force leaders override the need to
ensure balance is retained between operational and fleet health
requirements? Will the concept perfected by General Creech
remain at the forefront of the most efficient structure for ensuring
combat capability to our nation’s Air Force or will it be
overshadowed by the need to better grow future leaders as
expressed by General McPeak? Finally if a decision is made to
realign the AMU to the flying squadron, how does the Air Force
ensure the issues surrounding OAF are not repeated?

There will always remain varying views regarding the
previously stated questions. However, the Air Force owes it to
its people to select one flight line organizational structure, perfect
it, and put it in place to stand the test of time, ideologies,
personalities, and changing of Air Force leadership. The
organizational structure that best supports the right alignment
for flight line maintenance should be one where trained,
educated, and experienced experts are available when things do
not go as planned.72 That organization is the one envisioned,
standardized, and perfected by General Creech.

General Creech had it right by stating the flying squadron and AMUs are

a single entity married by a commonality of mission and camaraderie.

That marriage, regardless of command channels, is always the combat

unit. The combat unit is strengthened by a squadron of aircraft that

proudly displays both the pilots’ and the crew chiefs’ names as well as

their squadron’s colors on the tails.
The area of greatest controversy between operations and

maintenance is the need to balance fleet heath with operational
requirements. General McPeak emphasized the need to restore
the trust between the AMU and the flying squadron. A thorough
analysis is required to truly understand whether or not the trust
is really degraded between the maintainers and aircrews.

Unfortunately, mistrust is often a result of either operations
or maintenance failing to understand each others requirements.
Together, operations and maintenance must unite in highlighting
shortfalls that prevent them from being a successful team.
Mistrust is not a natural order for any flying squadron/AMU team
and it should not be expected or tolerated. If a critical shortfall is
determined to be mistrust among existing leadership, then
replacement of the leadership is essential in order to ensure
success of the mission.

The new CSAF’s decision to stay within the confines of the
CWO brought a great sigh of relief throughout the maintenance
and much of the operations communities. However, one cannot
help but wonder whether or not the Air Force will find itself facing
another restructuring in years to come. Will the alignment of flight
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unnecessary work. By doing so, we will remain fresh and focused on
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improving all we do.”  “It’s (AFSO21) a mindset, a change in our
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Colonel Ray A. Lindsay is a career Air Force aircraft
maintenance officer. He is currently deployed to Kabul,
Afghanistan and is the Senior Advisor to the Assistant
Minister of Defense for Acquisitions, Technology, and
Logistics.  At the time of writing of this Article, he was a
student at the Air War College, Maxwell Air Force Base,
Alabama. Prior to attending the Air War College, he served
as the Deputy Director, 878th Aeronautical Systems Group
(F-22 Sustainment and Logistics), 478th Aeronautical
Systems Wing, Aeronautical Systems Center, Air Force
Materiel Command, Wright-Patterson Air Force Base, Ohio.

I knew full well that the maintenance I was going to get would determine the
success or failure of the operation. I must get the maximum performance out of the
planes assigned to my command, or I would fail to do the job.

—Lt Gen William H. Tunner, USAF
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Contemporary Issues in this edition
presents two articles: “National Energy
Security and Reliance on Foreign Oil”

and “Gaining the Edge: Connecting With the
Millennials.”

In “National Energy Security and Reliance on
Foreign Oil” Henry D. Dall, DAF, examines
options for reducing US reliance on foreign oil.
Following a review of emerging technology and
the geostrategic energy environment, he
concludes that new policies and programs being
established by the Obama administration are
significant in moving forward with alternative
energy sources and reducing United States
reliance on foreign oil. The goal of doubling the
amount of energy produced by alternative sources
in 3 years is very aggressive, but achievable.

The potential to replace fossil fuels with clean,
renewable energy sources is necessary to
ensure United States national energy security. In
the renewable energy arena, several contenders
stand ready to replace oil as a future source of
energy .  So lar ,  w ind ,  and b iomass—as
alternatives to fossil fuels—provide clean, reliable
energy that, together with other forms of energy,
promise to lessen United States reliance on

imported oil and ensure national energy security
for the United States.

Lieutenant Colonel Kay A. Smith, in “Gaining
the Edge: Connecting With the Millennials”
examines the challenges facing the Air Force
Recruiting Service (AFRS) by looking at the
enlisted accession mission, AFRS organization,
and the current training programs.

A key segment of the article examines the
differences in values and beliefs between the
three generations—Baby Boomers, Generation
Xers, and Millennials—interacting in the recruiting
process. Smith emphasizes the importance
of  understanding and capitalizing on truly
connecting with the target audience, as well as
being mindful of your own generational biases.
She concludes with  recommendations that
strongly suggest AFRS incorporate generational
awareness training and tactics into its daily
business. According to Smith, other successful
businesses have discovered generational cultural
training is an opportunity, a tool in the arsenal that
the Air Force can turn into a competitive
advantage. Now is the time for AFRS to embrace
this concept and use generational knowledge as
a force multiplier in the recruiting business.

National Energy Security and Reliance on Foreign Oil
Gaining the Edge: Connecting With the Millennials

Perhaps the most important part of the enlisted
recruiting equation is the Millennial generation and
understanding their culture so recruiters can target
eligible candidates effectively and efficiently. Eligible
candidates are in limited supply as 73 percent of
American youth are not qualified for military service.
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Introduction

End of oil is coming. Whether the United States acts
now to end a reliance on foreign oil or continues this
 reliance, and the threat it poses to national energy

security, is vital to our future. Reducing reliance on foreign
oil imports is in the interest of United States national
security. In a recent policy memorandum, American Made
Energy, President Bush stated: “Our dependence on oil not
only reduces our energy security, it leaves our economy
vulnerable to outside forces.”1 The United States must make
an investment to reduce this reliance on foreign oil and
continue to develop an infrastructure more reliant on
renewable energy sources.

The significant increase in oil prices in past years has
served as a wake-up call to reenergize development of
alternative energy sources and to put into place an
infrastructure where reusable sources can provide a greater
portion of the United States energy needs, with less reliance
on foreign imports. Recent legislation, the Energy
Independence and Security Act of 2007, intends to ensure
national energy security through the following:

• Improved vehicle fuel economy

• Increased production of biofuels

• Improved standards for appliances and lighting

• Energy savings in buildings and industry

• Energy savings in government and public institutions

• Accelerated research and development

• Carbon capture and sequestration

• Improved management of energy policy

• International energy programs

• Green jobs

• Energy transportation and infrastructure

• Small business energy programs

• Smart Grid2

Most imported oil comes from stable, reliable
international suppliers, but enough of the world’s oil comes
from unstable regions and unfriendly regimes to create a risk
of supply shocks and price spikes.3 The potential for
disruption in the various countries that supply oil is great
and there have been many instances where interruption
results in almost immediate shortages and price increases.
As a nation which can project its power anywhere in the
world, within days or hours, the United States can respond
to emergencies, disasters, or conflicts. In projecting this
power, the United States is often accused of responding to
protect its oil interests when these emergencies, disasters,
or conflicts involve a nation that is a major supplier of oil.

The United States relies on imported oil for 66 percent
of its annual oil requirements. This reliance presents issues
for national energy security especially when the source of

Henry D. Dall, V, DAF
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these imports is considered. Of these imports, Organization of
the Petroleum Exporting Countries (OPEC) member nations
provides 54 percent, with Persian Gulf nations providing 21
percent of the total. Imports from three OPEC nations—Saudi
Arabia, Nigeria, and Venezuela—comprise two-thirds of the
OPEC oil. These countries provide 14.5 percent, 11 percent, and
11.5 percent, respectively of the total imported oil.4 Canada and
Mexico are two other major suppliers of imported oil, providing
19 percent and 14 percent of the total, respectively.5 Political
turmoil in Nigeria and, more recently, in Venezuela are areas
where the United States should be concerned as imports could
be interrupted, causing shortages.

Only 1 week into the Obama administration, the President
signaled a need for swift and extraordinary action by sending to
Congress legislation designed to create an energy economy
intended to create millions of jobs and reestablishing United
States leadership in renewable energy. The American Recovery
and Reinvestment Plan established the following goals:

• Create 460,000 jobs and double capacity to generate
alternative energy over the next 3 years

• Lay down 3,000 miles of transmission lines to take energy to
every corner of the country

• Save $2B per year by making federal buildings more energy
efficient

• Save working families hundreds of dollars per year through a
weatherization program6

Additionally, the President issued a call to implement new
standards of efficiency for cars and trucks by 2020 that increase
efficiency by 40 percent and reduce US reliance on Persian Gulf
oil to nearly zero.7

Much of the research into renewable energy resources was a
result of the 1970s energy crisis and the shock of high oil prices.
As prices declined in the early to mid-1990s, much of the
potential for reliable renewable energy resources was abandoned
by the national government that had supported these resources.8

This abandonment has created a credibility gap among members

of the energy industry, the larger environmental groups, and
energy system installers.9 Current oil price increases and a
realization that demand continues to increase has resulted in a
significant increase in research and enactment of public laws
meant to speed development and reduce United States reliance
on foreign oil imports.

Renewable energy sources are available in many forms.
Hydropower is the most successful form of renewable energy, but
there is little opportunity for increased capacity. Other forms of
renewable energy generation—wind, solar, geothermal, and
biomass—have the potential to make more significant
contributions in coming years. The most important barrier to
increased renewable energy production remains economic—non-
hydropower renewable energy generation costs are greater than
other traditional energy sources.10 As noted earlier, costs involved
with these renewable energy sources have declined sharply in
recent years and are now becoming competitive with
nonrenewable sources.

Over the past several years, we have seen oil rise to a price of
over $147 per barrel, with cost at the gas pump averaging $4.14
per gallon.11 There is no one reason for this increase, but
production limitations and increasing demand, hurricanes, unrest
in supplier nations, speculation, and terrorist threats have all
contributed. Only recently has a reduction in demand driven the
price to $34 per barrel. The rapid collapse of oil prices due to
weakening demand resulting from a growing global financial
crisis has brought to question the resolve of continuing
investment in renewable energy sources. OPEC has met to
establish reduced production goals in an attempt to raise oil
prices. To date, these reductions have had little effect on
worldwide oil prices. After falling for nearly 6 months, oil prices
are beginning to increase slightly and forecasts indicate prices
through 2009 will average in the $43 per barrel range, and
through 2010 will average in the $54 per barrel range.12 The world
financial crisis is projected to continue through 2009, and begin
easing in 2010, resulting in the increased prices through 2010.
At these forecast oil prices, costs involved with installation,
production, and operation of many of the renewable energy
sources would be less and thus remain viable options.

The following quote, taken from A Look Back at the US
Department of Energy’s Aquatic Species Program – Biodiesel
from Algae, articulates concerns described in 1998 relative to
United States energy security:

Energy security is the number one driving force behind DOE’s
Biofuels Program. The United States transportation sector is at the
heart of this security issue. Cheap oil prices during the 1980s and
1990s have driven foreign oil imports to all time highs. In 1996,
imports reached an important milestone—imported oil consumption
exceeded domestic oil consumption. DOE’s Energy Information
Administration paints a dismal picture of our growing dependence
on foreign oil.

Consider these basic points:
  •  Petroleum demand is increasing, especially due to new demand
     from Asian markets
  •  New demand for oil will come primarily from the Persian Gulf.
  •  As long as prices for petroleum remain low, we can expect our
      imports to exceed 60 percent of our total consumption by 10
     years from now.
  •  US domestic supplies will likewise remain low as long as prices
      for petroleum remain low.
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Not everyone shares this view of the future, or sees it as a reason
for concern. The American Petroleum Institute does not see foreign
imports as a matter of national security. Others have argued that the
prediction of increasing Mideast oil dependence worldwide is wrong.
But the concern about our foreign oil addiction is widely held by a
broad range of political and commercial perspectives.

While there may be uncertainty and even contention over when and
if there is a national security issue, there is one more piece to the
puzzle that influences our perspective on this issue. This is the fact
that, quite simply, 98 percent of the transportation sector in the US
relies on petroleum (mostly in the form of gasoline and diesel fuel).
The implication of this indisputable observation is that even minor
hiccups in the supply of oil could have crippling effects on our
nation.13

As we entered 2009 little has changed with the exception that
oil prices have reached record highs, imports of foreign oil
continue to increase, and little progress has been made in ensuring
energy security for the United States or reducing our reliance on
foreign oil imports.

This article reviews the current and future state of renewable
energy resources, the potential of those renewable energy sources,
and the alternate future studies produced by the Blue Horizons
project. As the United States reduces its reliance on foreign oil
imports, increases its use of renewable energy resources, and as
the countries identified in the alternate future studies prepare for
the eventual decline of oil production, the outcome of these
alternate futures could be different if the identified countries
embrace renewable energy technologies.

Blue Horizons was commissioned by the Directorate of
Programs and Financial Management (AF/A8) with the Air
University at Maxwell AFB serving as the Air Force Think Tank.
Blue Horizons members develop studies providing “a new look
at the future.”14 Specifically, the Chief of Staff asked the group
to “provide a common understanding of future strategic and
technological trends for Air Force leaders to make better
decisions.”15

Renewable Energy Sources:
Technologies and Forecasts

As the United States national energy strategy evolves to address
the increasing reliance on imported energy products, expanded
use of renewable energy sources is an imperative. Considering
the recent presidential election and the energy strategy proposed
by the Obama and Biden administration, it is important to review
and discuss the most promising alternatives that serve to reduce
or eliminate United States reliance on foreign energy imports.
Any one of the renewable energy resources discussed will not
solve our reliance on foreign oil, but together they will provide
considerable relief.

Renewable Energy Sources
Renewable energy sources are sources that are inexhaustible
within the time horizon of humanity, and can be subdivided into
three categories: solar energy, planetary energy, and geothermal
energy.16 This work focuses on renewable energy derived from
solar energy. Taken at its broadest definition, solar energy is
sometimes used to describe any phenomenon created by solar
sources and captured in a form of energy, directly or indirectly–
from photosynthesis to photovoltaics.17 This work uses a more
conservative definition for solar energy: “direct-only solar

sources, whether active, passive, thermal, or electric—that is,
sources of energy that can be directly attributed to the light of
the sun or the heat that sunlight generates.”18 Renewable energy
sources, deriving their energy indirectly from the sun (wind
energy and biomass energy), are addressed and forecasts
provided.

Solar Energy
The potential for solar energy is enormous as the Earth receives
174 petawatts (PW) of incoming solar radiation at the upper
atmosphere.19 The amount of solar energy reaching the surface
of the planet is so vast that in 1 year it is about twice as much as
will ever be obtained from all of the Earth’s nonrenewable
resources of coal, oil, natural gas, and mined uranium
combined.20 With this amount of energy available, the potential
for harnessing this energy through renewable sources is great.
Developing the capabilities needed to capture and use that energy
is only just beginning.

To understand direct solar energy, we must consider three
methods of harnessing that energy: (1) passive and active, (2)
thermal and photovoltaic,  and (3) concentrating and
nonconcentrating.21 Harnessing solar energy uses one or
more combinations of these characteristics. National interests
are primarily in developing and commercializing thermal and
photovoltaic energies as renewable solar energy sources, and thus
the following discussion relates to characteristics of these
renewable energy sources.

Thermal Energy
Harnessing thermal energy is accomplished through an active
collection method. Energy is captured and stored for use in some
application. Thermal energy is transferred as heat into some heat
transfer liquid which is stored and circulated for use in generating
electricity. Depending on the liquid used in the system and the
ability to store that liquid, heat energy can be stored for several
hours, allowing continued energy production even when the
collection system is not illuminated by the sun, such as on a
cloudy day or at nighttime. Significant power generation can be
achieved from large thermal systems.

One such system, an active, concentrating solar thermal
system, is Nevada Solar One outside Boulder City, Nevada. As
of June 2007, Nevada Solar One was the third largest solar power
plant in the world, with a nominal capacity of 64 megawatts
(MW) and maximum capacity of 75 MW. Nevada Solar One uses
760 parabolic troughs, with more than 180,000 mirrors, that
concentrate the sun’s rays onto tubes running laterally through
troughs which contain a heat transfer fluid. The heat transfer fluid
is heated to 735 degrees Fahrenheit (391 degrees Celsius) and
then exchanged to water to produce steam, which drives a
conventional turbine.22

A second means of harnessing thermal solar energy is through
an active, nonconcentrating thermal solar system. Active
nonconcentrating thermal solar systems allow direct sunlight to
fall onto a surface and water is heated in a series of circulating
pipes to systems such as a home hot water system or heating for
a swimming pool. Nonconcentrating systems are simple and
inexpensive to maintain and are most often used in private home
applications in many countries around the world.23

In 2006, the United States commercial generation capacity
for solar thermal applications stood at 0.49 billion kilowatt-
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hours. Projections to 2030 indicate that commercial generation
capacity will grow to 2.18 billion kilowatt-hours.24 Cost of energy
generated using a concentrated solar thermal system is in the
range of $0.12 to $0.17 per kilowatt hour (kWh).25

Photovoltaic Energy
The means of harnessing photovoltaic energy is also
accomplished through an active collection method. Sunlight
striking the surface of a specially manufactured semiconductor
substrate results in creation of an electrical current. Each cell of
a photovoltaic solar system produces only a small electrical
current and voltage, thus the cells are connected in parallel, to
increase the current capacity, and in series, to increase the voltage.
The cells are packaged into modules or panels to facilitate use
in a system with specific design requirements.

The solar panel is only one part of the system. A typical system
consists of the following additional components:

Depending on the application, it is usually necessary to mount the
modules on some form of support structure and then join them in
parallel with cabling to form a solar (PV [photovoltaic]) array. The
series-parallel arrangement of cells and modules multiplies the
current and reduces the electrical resistance of the array. Auxiliary
items include: (i) an inverter and step-up transformer to interface
with the electrical load; (ii) batteries to store electricity until required
and to smooth out fluctuations in module output and electricity
demand; (iii) an electrical control system to match the power output
of the array to the load profile, and to regulate the operating regime
of the batteries so as to avoid excessive overcharge and discharge.
All of these components are collectively termed the balance of
system (BoS), and represent a significant fraction of the overall cost
of a functional array.26

Other than scaling the elements of the auxiliary system,
addition of more solar panels, and a mechanical tracking system
to ensure optimized output from the system; installation, setup,
and operation of a photovoltaic system does not significantly
increase in complexity from a small system such as used in a
residential application, to a large commercial system.

Two critical concerns relative to photovoltaic systems are its
operating efficiency and cost. Efficiency, measured in the ability
to convert sunlight into electrical energy, has steadily increased
over the years to values of 18 percent to 25 percent, depending
on the cell technology. As efficiency has increased, the cost has
decreased from around $15 to $20 per watt to around $5 per watt
in 2004.27 Continuing development has led to a breakthrough
as the Defense Advanced Research Projects Agency (DARPA)
recently:

…demonstrated breakthrough conversion efficiency with a set of
very high efficiency solar cells—over 42 percent—and is currently
using this set in a proof-of-concept solar power module with an
objective of 40 percent efficiency, which would be almost double
that of current solar power modules. The end-of-program goal is to
achieve 50 percent efficiency affordably at the module level. The
DARPA module is using a novel lateral cell design that will be
optimized in spectrally split band gaps (high, medium-high and
low). If successful, this could be a game changer, making solar
energy cost effective.28

The Air Force continues to support initiatives for renewable
energy. As an example,

Solar power is the largest contributor in the Air Force’s renewable
energy development program. In December 2007, the Air Force
commissioned the largest photovoltaic solar array in the Americas
(14.2 megawatts) at Nellis Air Force Base. This supports about

one fourth of the base’s energy usage per day and has an estimated
annual cost savings of $1M.29

In 2006, the United States commercial generation capacity
for photovoltaic applications stood at 0.01 billion kWh.
Projections to 2030 indicate that commercial generation capacity
will grow to 0.96 billion kWh.30 Cost of energy generated using
a photovoltaic system is in the range of $0.21 to $0.38 per kWh.31

One predicition for soloar energy is as follows:

About 2015 solar energy will boom. The industry will have perfected
both significantly different photovoltaic cells and solar thermal
systems that allow their commercialization at costs competitive with
the grid. The photovoltaic improvements will allow substantial
restructuring of the grid to a much more distributed one, bioindustry
that will allow consumers to take advantage of a coming national
net-metering bill proposed with such foresight in 2007 by a certain
congressman from Washington State. Solar thermal plants will make
a perfect team with wind by providing base load during the day,
with wind at night. As low-cost solar moves into mass markets, it
will stabilize process for consumers, radically reduce both pollution
and strains on the grid, and create a booming export market for
development applications in the third world as distributed generation
becomes the standard for emerging economies. This is the gutsiest
prediction that will be made in these pages.32

Renewable energy produced through solar sources suffers
from one significant shortcoming: if the sun is not shining on
the generating station, no power is produced. This impact is
mitigated by storing the energy produced in some medium where
it can be used as needed. In a concentrating or nonconcentrating
solar application, several hours of energy can be stored and used
when needed. In a solar cell application, batteries are typically
used as the storage medium. In either case, excess energy
generated that cannot be stored or used can be directed into the
power grid becoming a source of revenue for the project. An
additional concern is related to the large size of a system, and
thus the land and roof requirements to support installation.

Wind Energy
In the United States, wind energy experienced record growth in
2007—more wind capacity was installed in the last quarter of
2007 than in all of 2006. The United States has led the world for
3 years in a row in annual wind capacity installations with wind
energy installed capacity increasing 6.5 times between 2000 and
2007. It is the fastest growing renewable electricity technology.
Along with this growth in capacity, the levelized cost of wind
power, excluding production tax credits, was 6 cents per kWh in
2007—a price that competes with fossil fuel-generated
electricity.33

Wind power systems use energy of the wind to turn propeller-
like blades for generating electricity, charging batteries, or
pumping water. Modern wind turbine systems are grouped
together forming wind farms to produce electricity for utilities.
Current state-of-the-art wind turbines have a generating capacity
of approximately 3.5 MW, with development continuing on
systems reaching 5 MW. Modern wind turbines stand up to 400+
feet tall, with blades that stretch 148 feet in length to take
advantage of winds at these altitudes.34

In 2006, the United States commercial generation capacity
for wind applications stood at 25.78 billion kilowatt-hours.
Projections to 2030 indicate that commercial generation capacity
will grow to 123.2 billion kilowatt-hours.35 In 2007, installed
wind power capacity in the United States increased by 5,237
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megawatts, a 45 percent increase over 2006, supported by a
number of federal and state standards that encourage growth of
renewable energy.36 Cost of energy generated using a wind
system is in the range of $0.05 to $0.085 per kWh.37 One
prediction for wind is discussed below:

Wind is too easy. Since it is already competitive, we predict that it
will become a more substantial portion of our grid by a factor of
ten. The Department of Energy and the American Wind Energy
Association have predicted that wind could provide 20 percent of
US electricity by 2030 and given trends in Europe and the rapid
growth in the United States, we are inclined to believe them.
Continuing marginal improvements in its technology and the
increasing cost of carbon-based fuels will push wind to the first tier
of choices for utilities, particularly in the next few years and earlier
than solar, wave, and biomass breakthroughs are commercialized.
It will be the fastest growing of the renewable in the immediate future
for that reason. Wind’s ultimate ceiling will depend on our ability
to perfect storage and transmission technologies that will enable us
to move larger quantities of wind power onto the grid in a sustained
way and will markedly reduce transmission costs from the wind-
fertile Midwest and Plains states to population centers elsewhere.38

While these predictions for wind energy are optimistic, several
issues continue to raise concern: first, acquisition of land and
access necessary to establish and operate a windmill farm,
typically consisting of a hundred or more windmills, requiring
tens to hundreds of acres; second, the size of typical windmill
farms concerns some communities, thus windmill farms are
located in areas remote from population centers (the sheer size
of a windmill farm and the size of the windmill itself add to this
concern as does being remote to the power grid); and  third,
unpredictable winds present problems. With no wind, no energy
is generated. Strong winds can damage the windmill, although
computerized systems with integrated laser systems are proving
effective in protecting the windmill from damaging gusts, while
at the same time increasing efficiency.

Finally, in the National Defense Authorization Act (NDAA)
of 2006, Congress directed the Department of Defense to conduct
a study on the impact of windmill farms on military readiness.
Members of Congress expressed a concern that windmill farms
could impact military training and readiness by affecting radar
systems, making them less effective. Results of the study
demonstrated that wind turbines can impact the ability of radar
to discriminate between an aircraft and the wind turbine. Further
testing demonstrated three mitigation approaches that could be
employed to prove effective in preventing impact to the radar
system being evaluated, but each situation must be evaluated
on a case-by-case basis.39

Biomass Energy
Biomass energy comes mainly from plant life and animal waste.
Wood and dung are the leading biomass sources. Biomass, in
the form of wood, is the original fuel used by man for centuries
and remains a primary fuel for cooking and heating in many
developing countries. Worldwide, biomass supplies an estimated
9 to 13 percent of all energy.40 Biomass is defined as: “Organic
nonfossil material of biological origin constituting a renewable
energy source.”41

Growth of the biomass industry has primarily been driven by
private sector innovation. The federal government has begun to
show greater interest in light of high oil prices and requirements
for significant increases in biomass fuels in the Energy
Independence and Security Act of 2007. To sustain that growth

it is essential for the federal government to work in partnership
with the private sector to achieve improvements across
feedstocks likely to be in use over the near- and long-terms:

• First generation feedstock includes corn for ethanol and
soybeans for biodiesel. These feedstocks are currently in use
and their yields have been increasing.

• Second generation feedstock consists of the residue or
leftovers from crop and forest harvests. They show much
promise for near-term adoption with the development of
cellulosic conversion technologies.

• Third generation feedstock are crops which require further
research and development to commercialize, such as perennial
grasses, fast growing trees, and algae. They are designed
exclusively for fuels production and are commonly referred
to as energy crops. They represent a key long-term component
to a sustainable biofuels industry.42

First generation biomass fuel programs using corn and
soybeans as the feedstock have grown from 1.4 billion gallons
per year in 1998 to nearly 6.5 billion gallons in 2007. By 2015,
with additional production capacity either planned or coming
online, capacity will increase to an expected 15 billion gallons
per year where production is projected to stabilize. At this point,
capacity is expected to level off with second generation biofuels
becoming viable. First generation biofuels will continue as the
foundation for the industry. 43

Production of second generation and some third generation
biofuels produced from cellulosic plant matter is expected to
begin in 2010—increasing production capacity will continue
to 2022. By 2022, production of all forms of liquid biofuels is
planned to reach 36 billion gallons per year. This goal is
established in the Energy Independence and Security Act of
2007.44

Energy produced in biomass applications provides both
electrical energy and liquid fuel. In 2006, the United States
commercial electric generation capacity for biomass applications
(including municipal waste) stood at 24.43 billion kilowatt-
hours. Projections to 2030 indicate that commercial generation
capacity will grow to 102.02 billion kilowatt-hours.45 Cost of
electrical energy generated from a biomass system is in the range
of $0.04 to $0.12 per kWh.46 As production capacities increase,
fuels generated through the biofuels program are projected to be
cost competitive with fossil fuels by 2012.47 One prediction for
the future of biomass is as follows:

Biomass will be used to power generating turbines for electricity,
but the use of biofuels in transportation will dwarf its use in electrical
generation. However, sustainable biomass will also be produced
for electrical energy, to be cofired in traditional power plants, and
gasified and burned with cellulose for use in production of biofuels
and other manufacturing applications. Bioindustry will become a
much larger concept than simply producing fuels for transportation
as biologically based polymers replace a host of petrochemicals in
manufacturing, further reducing our dependence on oil. Both low-
carbon fuel standards and certification of the sustainable production
of biofuels will drive the market for bioenergy, which contributes
positively to reducing climate change while minimizing strain on
natural systems.48

Renewable biomass energy, especially that generated in a first
generation system, currently competes with human and animal
feed crops. Use of corn and soybean crops in production of biofuel
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reduces acreage necessary for production of crops needed for
humans and animals and results in increased cost of food
production. As second generation biomass systems become more
available, less first generation biomass resources will be needed
and land can be returned to use for human and animal needs.

Much of the world population already uses second generation
biomass as fuel, not in the production of fuels to replace oil, but
in direct use in cooking, heating, and other applications.
Concerns arise here relative to the impact on greenhouse gasses
and carbon dioxide generated in the process of burning materials
such as wood, dung, and other cellulosic materials. These
concerns will continue until biomass energy projects mature and
become mainstream.

Algae as a Viable Alternative
Energy Source

Third generation biofuels, particularly those produced from algae
feedstocks, promise significant increases in production quantities
over other biomass feedstocks. Additional research and
development is required before algae will become a viable
replacement for oil. Algaes have several properties that make
their use as feedstock for producing alternative fuels very

for conversion into biodiesel. The focus of the ASP was to
identify the lipid trigger, in the various algae species, that with
the organism under environmental stress would flip the switch
and turn on production of these natural oils.51 The trick is to
determine the level of stress necessary to maximize oil
production in the cell without all cellular growth ceasing. With
tens of thousands of algae species, ongoing research continues
to identify species which may produce more and better oils for
conversion.

Algae have several characteristics offering the potential of very
large yields per acre and are noncompetitive with the production
of food crops. Algae use solar energy to combine water with
carbon dioxide to create biomass. The algae form best suited for
oils is microalgae, microscopic photosynthetic organisms.
Microalgae grow well in marine and freshwater environments.52

Ponds for growing algae can be developed on land that is
unsuitable for other uses—microalgae thrive in brackish water,
waste water, and about 90 percent of the water used in the process
can be reused. Carbon dioxide is injected into the ponds and the
algae absorb about 90 percent of the carbon dioxide in the
process of producing oils. Algae is well suited for cleaning carbon
dioxide from the atmosphere.53 As a byproduct of burning fossil

At current rates of use, world supplies of petroleum, natural gas, and

coal are projected to be exhausted in 45, 61, and 230 years,

respectively. Projected increases in demand could exhaust these

supplies sooner, but the potential of renewable energy sources may

mitigate that eventuality. One assumption relating to renewable energy

sources is that any development in renewable technologies by one

country or company would be available to any other as most are

commercially available technologies.

attractive. Algaes hold the potential of being a game changing
element in solving United States reliance on foreign oil.

The United States Department of Energy funded a program,
the Aquatic Species Program (ASP) from 1978 to 1996, with a
purpose of developing renewable fuels from algae. This program
focused on production of biodiesel from algae grown in open
ponds, utilizing waste carbon dioxide from coal fired plants.49

Tremendous advances were made over the period of the program,
but in the end, projections were that costs to produce biodiesel
from algae would be 2 times higher than current diesel fuel costs
(based on oil at a per barrel cost of approximately $20).50

The ASP was the source of most of research into use of algae
as a feedstock for biodiesel. The ASP developed a catalog of
nearly 300 algae species that demonstrated promising
characteristics for producing the lipids, or natural oils, necessary

fuels, carbon dioxide is a major contributor to global warming
resulting in a positive impact on carbon dioxide in the
atmosphere.

DARPA has issued a Broad Agency Announcement (BAA 08-
07) entitled, Biofuels – Cellulosic and Algal Feedstocks. The
purpose of this project is to develop alternatives to petroleum-
derived JP-8 from agricultural and aquacultural feedstocks.54 The
Phase 1 objective is the demonstration of algae triglyceride
production at a projected cost of $2.00 per gallon. The Phase 2
objective is the demonstration of algae triglyceride production
at a demonstrated cost of $1.00 per gallon.55 Research is ongoing
with numerous commercial companies and universities
participating in the project.

A project underway in Texas may revolutionize production
of oils from algae feedstocks. The companies involved in the
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project, Valcent Products and a Canadian alternative energy
company Global Green Solutions, use a closed, vertical system,
growing the algae in long rows of moving plastic bags. The
companies have invested about $5M in the facility. Glen Kertz,
president and chief executive officer of Valcent, said he can
produce about 100,000 gallons of algae oil a year per acre,
compared to about 30 gallons per acre from corn; 50 gallons from
soybeans. Unlike open ponds used in previous algae production
projects, growing algae in a vertical system, “you can get a lot
more surface area to expose cells to the sunlight. It keeps the algae
hanging in the sunlight just long enough to pick up the solar
energy they need to produce, to go through photosynthesis,” he
said.56

Production of oil from algae feedstocks is a proven technology.
The problem is one of economics—improving processes and
reducing the cost of production to make the oil competitive with
current petroleum-based oils. Continuing research in the
DARPA biofuels program may produce cost effective biofuels
of several thousand gallons per acre, per year. However, if the
Valcent system lives up to its claims, it could be a breakthrough
in reducing reliance on imported oil. In any case, carbon dioxide
absorbed by the algae in the process can mitigate global warming
due to burning fossil fuels.

Alternative Energy Sources
and Alternate Futures

In order to maintain oil production output at present levels, new
sources of oil equivalent to the output of six Saudi Arabias must
be found between now and 2030.57 As current oil producing fields
are depleted, this investment is required to continue the demand
for oil. The International Energy Agency (IEA) predicts that
world energy demand will grow by 1.6 percent annually between
2006 and 2030 with a total increase of 45 percent.58 Considering
this predicted growth, countries studied in the alternate futures
are prepared to develop alternative energy sources to offset their
fossil fuel needs.

At current rates of use, world supplies of petroleum, natural
gas, and coal are projected to be exhausted in 45, 61, and 230
years, respectively.59 Projected increases in demand could
exhaust these supplies sooner, but the potential of renewable
energy sources may mitigate that eventuality. Stated another way,
these supplies of energy will eventually be exhausted, but
renewable energy sources have the potential to extend their
availability. One assumption relating to renewable energy sources
is that any development in renewable technologies by one
country or company would be available to any other as most are
commercially available technologies.

For the 2008 academic year, Blue Horizons conducted
extensive research and developed four alternate future case
studies. These studies were not designed to forecast a specific
future, but rather designed to help the reader better understand
the magnitude and shape of a rapidly changing world. The
nations involved in these studies may be our friend or foe. But
whatever they do become, the United States must be ready to
engage them as fellow members of the international system.60

Resurgent Russia
The Resurgent Russia alternate future study poses a future where
Russian influence continues to grow and addresses the potential

direction Russia will take over the next 20 years. Oil and gas
production figures prominently in Russia’s position on the
international scene. The potential for positive economic impact
on the Russian economy is a major consideration in this alternate
future.61

The Energy Information Administration, reports:

Russia holds the world’s largest natural gas reserves, the second
largest coal reserves, and the eighth largest oil reserves. Russia holds
proven reserves of 60 billion barrels of petroleum, 1,680 trillion
cubic feet of natural gas, and 173 billion short tons of coal. Russia
is also the world’s largest exporter of natural gas, the second largest
oil exporter and the third largest energy consumer.”62

At current depletion rates, Russian reserves of petroleum,
natural gas, and coal are projected to last until approximately
2025, 2086, and approximately 2548, respectively.63

The Russian economy is very dependent on oil and natural
gas exports. Russia exports about 70 percent of the oil it
produces. In 1998, when oil prices plunged, Russia experienced
a significant economic failure. Price increases over the last several
years have enabled Russia to expand economically—primarily
a result of oil exports. This expansion provided Russia an
opportunity to begin reestablishing its position in the global
community.

As the world financial crisis was beginning to show its impact
in the United States, Russia’s position was beginning to falter.
With the August invasion into Georgia, Russia began to lose
significant foreign investment. Immediately after the invasion,
nearly $63B in foreign investment was pulled out of Russia. Add
to this investment loss the combined loss of nearly 80 percent of
Russia’s stock market value, and the dramatic drop in oil prices,
the financial impact on the Russian economy will continue to
accelerate.64

Russia has demonstrated a willingness to use oil as a weapon.
In 2006, and in late 2008, Russia reduced gas flows through the
pipeline system for the Ukraine and Europe. In doing so:

The Kremlin has shown it cannot be counted upon as a reliable source
of energy and Western markets should see this as an opportunity to
take a long, thoughtful look at energy security and reevaluate the
benefits of developing renewable energy technologies.

The move, widely seen as a form of protest against Ukraine’s
increasingly western ways, resulted in diminished gas supplies
across Europe and met condemnation by European leaders. The US
State Department expressed its concern saying the move “creates
insecurity in the energy sector in the region and raises serious
questions about the use of energy to exert political pressure.”

Russia’s actions, combined with continued insecurity in the Middle
East, Venezuela, and Nigeria mean that the energy concerns for
United States and Western Europe are not diminishing. While
pursuing new oil and gas fields is an option, it would be prudent
for governments to focus on renewable energy sources and
technologies.

In recent years, high energy prices have provided impetus for the
innovation in the development of solar, fuel cell, tidal, geothermal,
wind, biomass, and other technologies that can help reduce
dependence on energy from politically and socially questionable
sources. These development efforts become all the more important
now that Russia cannot be considered an energy supplier of last
resort.65
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The willingness to use oil as a weapon—to hold nations in
the region hostage—has an impact on regional stability. United
States alliances with European nations, in particular with former
Soviet satellite nations, place national interests at risk in these
situations.

Into the future, as Russian oil supplies become depleted,
development of alternative energy sources must occur for Russia
to remain a viable power. Development of renewable energy
projects in Russia is hindered by a lack of legislation, low electric
and heat tariffs, low public demand, and lack of investment
capital. Nevertheless, the renewable energy potential qualifies
Russia as a leading candidate for development.66

Discussing the potential for renewable energy sources in
Russia, the country profile indicates the following:

Russia is unique due to its unified power system that connects 70
localized energy systems and allows the transfer of power across
the country. This is a unique situation that could allow the siting of
renewable energy projects in some remote locations with access to
transmission facilities which can deliver power to more densely
populated areas. The overwhelming size of Russia also implies a
strong development potential for all renewable energy resources.

Russia has excellent potential for wind power generation. An attempt
to utilize just 25 percent of its total potential would yield some
175,000 MW of power. The highest wind energy potential is
concentrated along seacoasts, in the vast territories of steppes and
in the mountains.

Solar potential is reasonable despite the country’s location in the
northern latitudes. The highest solar potential is in the southern
regions.

The overall technical potential of biomass is estimated as 35 million
toe, which, if converted to electrical power, could generate nearly
15,000 MWe. This includes sewage sludge, cattle manure, and
lumber waste. With the reconstruction of pulp and paper plants, the
use of wood waste is also becoming more prevalent.67

Russia’s extensive stores of petroleum, natural gas, and coal,
and the fact that it exports a significant amount of these resources,
leave Russia with a position that it does not need to develop and
field renewable energy sources. Russia has limited wind, solar,
and biofuel projects in progress, and these provide an
insignificant amount of renewable energy. Environmental
impacts of oil, natural gas, and coal production and use will likely
be the factors that force Russia to move to renewable energy
sources.

Peer China
The Peer China alternate future study poses a future where current
and future economic growth continues, and their economy comes
to parity with that of the United States. The potential for this
alternate future to become reality is quite reasonable to expect.
China’s gross domestic product (GDP) has grown at an annual
rate of 9.9 percent, per year, since 1978. If this growth continues
as expected, China’s international influence could easily exceed
that of the United States.68

The worldwide financial crisis has impacted China’s economy
just as in other nations. This significant slowdown is evidenced
by the closing of numerous factories and businesses and loss of
millions of jobs. A subsequent impact is the loss of economic
growth. Considering that the economic slowdown is expected
to continue through 2009, expect China’s economic growth to

be stalled until a recovery begins. Despite this slowdown, China
continues to establish strategic alliances throughout the region,
especially in Africa.

Currently, China imports nearly 50 percent of its oil, with
projected increases to almost 75 percent of its total oil
consumption by 2030, according to the International Energy
Agency (IEA).69 At a growth rate of 1.6 percent in annual world
oil consumption, China is expected to account for 30 percent of
the increase in world energy demand by 2030.70 With 16 billion
barrels of proven oil reserves, these reserves are projected to last
15 years, at current use rates. Thus China will continue to require
imported oil for its economic growth. And, as much of the growth
in China’s consumption is related to its economic growth, China
will require reliable sources of energy to continue that growth.

In 2005, China passed legislation for renewable energy. This
legislation calls for 10 percent of China’s energy needs to come
from renewable energy sources by 2020. In that same year,
China’s investment in renewable energy was US $6B.71 The
Chinese government projects that renewable energy will account
for 16 percent of total energy supply by 2020, well ahead of the
legislative requirement. In achieving that amount of renewable
energy use, wind power and biomass energy are anticipated to
contribute 30 million kW each, and solar energy 1.8 million kW
by 2020.72

As a review of renewable energy sources, the following is
provided to indicate the scope of wind, solar, and biomass projects
in China:

Wind: The biggest surprise is China, which was barely in the wind
business 3 years ago. However, by 2007 China trailed only the
United States and Spain in wind installations and was fifth in total
installed capacity. An estimated 3,449 mega-watts of wind turbines
were added in 2007, bringing China’s provisional total to 6,050
megawatts and already exceeding the government’s target for 2010.
(An estimated one fourth of this capacity is still not connected to
the grid, however, due to planning problems.) Another 4,000
megawatts are expected to be added in 2008 and, based on current
growth rates, the Chinese Renewable Energy Industry Association
predicts that China’s wind capacity could reach 50,000 megawatts
by 2015.73

Solar: China climbed rapidly to become the second largest cell-
producing nation after Japan, manufacturing about 820 megawatts
of PVs and accounting for 22 percent of global production. But
annual production capacity reached almost 1,590 megawatts by the
end of the year, well ahead of any other country (though still 9 percent
below all of Europe). Despite these impressive numbers, the
Chinese market for PVs remains small, and much of the 20
megawatts of new capacity installed in 2007 was for remote off-
grid applications.74

Biofuels: Other renewable fuels policies enacted in 2007 include
China’s annual production targets of 13 billion liters of ethanol and
2.3 billion liters of biodiesel by 2020. Last year the United Nations
Food and Agriculture Organization (FAO) reported that biofuel
demand has played a key role in driving 8 percent of food price
inflation in China. While climbing biofuel production and demand
represents just one influential factor in this trend, the International
Monetary Fund and other multilateral agencies report that using food
to produce biofuels will continue to strain already scarce water and
arable land resources.75

China’s energy policies are beginning to have an impact. As
recently reported by the World Resources Institute:
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After years of very rapid growth, China’s energy consumption and
greenhouse gas emissions now look to be slowing sharply. One
major factor: China’s energy efficiency and renewable energy
policies—now in their third year—have begun to make a real impact
at the provincial and local levels.

Electricity demand in October was down 4 percent over the same
month a year ago, the first such decline in almost 7 years. Details of
a stimulus package have yet to be released, but it includes 12 percent
for direct energy efficiency and environmental improvements. New,
more flexible and sophisticated grid infrastructure is vital to
increasing the efficient use of both traditional fuels and renewable
energy sources.

From the perspective of climate change and other environmental
issues, it is encouraging to see that a cleaner, more efficient
development approach continues to be a priority within China’s
overall industrial and employment goals—even in the face of an
economic slowdown.

With both the US and China looking to use clean energy investments
to reinvigorate their economies—and with China’s slower emissions
growth—we have a unique opportunity to make progress on our
shared interests in resolving climate change and creating healthier,
more sustainable economies.76

Chinese energy policies are mitigating oil consumption
requirements and may slow additional import requirements. As
renewable energy technologies improve and additional
efficiencies are achieved, expect China to continue progress in
developing and implementing additional renewable projects.

Failed State
The Failed State alternate future study explores the effect of oil
supplies being depleted, corrupt leadership, and failed policies
leading to a breakdown in the ability of the government to
function and provide services to the populace. Nigeria has a long
history of violence which continues today. The potential for the
state to fail, in a method similar to that posed in the study, is a
possibility, but we consider efforts of the current time and
possibility that change will not be so dramatic due to oil supplies
being depleted without current planning to mitigate the
impacts.77

Nigeria is positioned to be one of the highest earning oil-
producing countries in a pack of 10 within the sub-Saharan
region during the period 2006 to 2030. Between them, Nigeria
and Angola will account for 86 percent of $4.1T cumulative
revenues of these 10 countries between 2006 and 2030.78 Energy
exports from sub-Saharan Africa will increase significantly as the
region opts to maximize foreign currency earnings rather than
attend to domestic fuel needs, said the International Energy
Agency.79

Given the potential for this infusion of funds into the area,
the Nigerian government has an opportunity to change the
outcome of the future. With proven reserves of 36.3 billion
barrels,80 Nigeria currently provides about 11 percent of the oil
imported into the United States. As the United States intends to
increase its imports from Nigeria to about 25 percent by 2015, it
is an important consideration to ensure that the region remains
stable. As an additional consideration, Nigeria also holds 3
percent of the world’s reserves of natural gas at 184 trillion cubic
feet.

Under several ongoing United Nations Development
Programmes, Nigeria has embarked on a path toward resolving

several of its basic human development problems. The goals
addressed in these programs relate to resolution of environmental
issues, governance and human rights, HIV/AIDS, and developing
partnerships to ensure poverty reduction.81 Under these programs,
the nation is stabilizing. Inflation has been reduced to single
digits, economic growth has averaged 6 percent (2004 to 2007),
and reserves have grown to US $51B. Additionally, the country
has made progress in procurement reform and fiscal
responsibility. There are still significant challenges, but
economic trends are the best in a generation.82

Nigeria recently announced a program for developing
renewable energy sources and establishing goals of
implementing a renewable energy system by 2025.

The official launch of the Nigerian Renewable Energy Master Plan
yesterday (26 January 2007) was a monumental step in developing
renewable energy sources in Nigeria. This is a step towards an
employed, economically prosperous, and stable Nigeria. A Nigeria
powered by energy from inexhaustible sources, allowing not only
us, but our grandchildren’s grandchildren to share in this vision.

Renewable energy technologies that utilize energy from small scale
hydro, wind, solar, geothermal, biomass, biogas, and biofuels take
advantage of Nigeria’s abundant natural resources. Nigeria will have
diverse, dependable energy sources and be able to strategically
benefit from our oil resources.

Renewable energy is part of the solution to conserving far more
than just oil. It will conserve forests, contribute to cleaner water
and air, and an overall better environment for Nigerians to live in.
Renewable energy also has the potential to contribute to a stronger
economy.

The Renewable Energy Master Plan (REMP) commits Nigeria to
ambitious but achievable commitments for the development of all
major renewable energy resources. It includes short, medium, and
long term targets; planned activities and milestones; and strategies
for implementation. Successful implementation will result in the
installation of 2,945 MW of wind, solar PV, solar thermal, small
hydro, and biomass by 2025—roughly equivalent the entire grid
capacity used in Nigeria today.83

Nigeria has several strong plans and means in place to
implement reform to ensure stability of the country. Economic
and financial reforms are underway to improve a system
hampered by corruption. The country recently had its first change
of civilian government without major problems. It will be several
years before improvements in these plans will be seen, but small
steps are being taken that show a more stable Nigeria is taking
shape.

Future Insurgency
The Future Insurgency study forecasts one plausible future in a
particular state, while at the same time being designed to help
the reader better appreciate future insurgencies in general. It
illuminates military capabilities that may be available to
insurgents in any scenario, and also serves as an illustrative case
of potential 2030 conflict scenarios that might arise due to the
continued virulence of radical Islam. Whether a future insurgency
occurs in Saudi Arabia (or some other land) or whether it is born
of radical Islam or some other ideology; as an Air Force, as a
nation, and as a member of the international system, we must be
ready to counter the capabilities of future enemies.84
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The Future Insurgency scenario poses a Saudi Arabia where
oil production has declined to a point that the economy is now
failing. Unemployment is significantly high and discontent is
growing among the populace, especially in the under 25 age
group, which now comprises nearly 50 percent of the population.
Many in this population group are uneducated in the skills
needed for the changing world of no oil. Saudi officials should
consider the impact of their available workforce and plan for
changing times. In this scenario, the elements making up the
insurgency may have the full range of weapons and technologies
available to United States forces.85 While this may be a plausible
future, Saudi Arabia can take actions to prepare for this
eventuality.

Many ask why Saudi Arabia would be interested in alternative
energy sources. Consider that Saudi Arabia holds the largest
reserves of oil. At 264 billion barrels, this is approximately 20
percent of the world’s reserve. In addition to oil reserves, Saudi
Arabia holds the fourth largest reserve of natural gas, at 4.1
percent or 253 trillion cubic feet. As consumption continues to
increase and supplies dwindle, Saudi Arabia is building a plan
for the future.

the Red Sea coastal areas. The mean annual wind speed in these
two windy regions exceeds 9 knots (16.7 kmph [knots to miles per
hour]) and ranges from about 14 to 22 kmph and 16 to 19 kmph
over the Arabian Gulf and Red Sea coastal areas, respectively.

It is a relatively rich and rapidly developing country and so demand
for electricity is growing on average at around 5 percent annually.
Over the next 25 years, it is estimated that US $117B will be invested
in the country’s power sector. The state power grid system has
supplied electricity to approximately 80 percent of the population
living in the state capitals and industrial centers. It is highly
uneconomical to extend the electrical power grid system into the
sparsely populated regions of the Kingdom. Hence there are many
small remote communities that need an independent source of
electrical energy. These locations represent a significant potential
for renewable energy applications. The importance of using
renewable energy in Saudi Arabia will not only be confined to
meeting the demands of remote sites, but can also contribute to the
national grid, helping to meet the peak-load demand during the
summer months.

Even though Saudi Arabia is a leading oil producer, it is keenly
interested in taking an active part in the development of new
technologies for exploiting and utilizing renewable sources of
energy. The most natural renewable energy sources which are freely
available are wind and solar. The power in the earth’s wind and in
the solar radiation, which reaches the earth, is sufficient to make

The potential to replace fossil fuels with clean, renewable energy

sources is an imperative necessary to ensure United States national

energy security. In the renewable energy arena, several contenders

stand ready to replace oil as a future source of energy. Solar, wind, and

biomass—as alternatives to fossil fuels—provide clean, reliable energy,

that together with other forms of energy, promise to lessen United

States reliance on imported oil and ensure national energy security for

the United States.

Saudi Arabia has participated in considerable research and
development relating to renewable energy sources, but
recognizes the need for additional work in this area as stated in
the work below for wind and solar applications:

The power in the earth’s wind and in the solar radiation, which
reaches the earth, is sufficient to make significant as well as strategic
contributions to the Kingdom energy supply. Applications of solar
energy in Saudi Arabia have been growing since 1960. However,
effective utilization of solar energy in Saudi Arabia has not yet made
reasonable progress due to several obstacles; but valuable lessons
have been learned, and a wealth of experience has been gained from
the Kingdom experience. The technical and economic feasibility of
wind energy utilization in the Kingdom has not yet been fully
explored. Several studies were conducted to assess the potential of
wind energy in the Kingdom of Saudi Arabia. The wind map of
Saudi Arabia indicates that the Kingdom is characterized by the
existence of two vast windy regions along the Arabian Gulf and

significant as well as strategic contributions to the Kingdom energy
supply.86

In addition, work has begun on development and fielding
applications for biodiesel:

In the traditional markets for biodiesel, like the US, the renewable
fuel’s greatest selling point is that it’s a domestically produced clean
fuel. But who says oil-rich nations like Saudi Arabia can’t also take
part in developing cleaner fuels? It might be one of the last places
you would expect to find any sort of renewable energy investment
but a British company has just struck a deal with the Middle-Eastern
nation for the large-scale, commercial production of biodiesel.

The UK-based D1 Oils is creating D1 Oils Arabia Limited with
Jazeera for Modern Technology. D1 Oils Arabia will be a 50/50
joint venture and will manage the plantation of jatropha trees, which
D1 Oils uses as feedstock to produce renewable biodiesel. Biodiesel
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can be made from other sources as well like soybeans, the
predominant feedstock in the US.

The formation of D1 Oils Arabia is expected not only to provide
Saudi based customers with innovative alternative renewable fuel
solutions, but also help stem desertification and reclaim land by the
planting of jatropha on marginalized land. As jatropha is a nonedible
crop, D1 Oils is able to irrigate the plantations with wastewater that
otherwise would have been difficult to dispose of.

The commissioning of the first D1 20 refinery in Saudi Arabia is
expected as soon as the plantations come on stream…. More
refineries will be necessary as the jatropha production increases.87

Saudi Arabian leadership is planning for the eventual decline
in oil production. As alternative energy sources develop, jobs
will be created. As a result of that development, youth dissatisfied
with their future prospects will have an opportunity for
employment and to help the Kingdom continue as a leader in
the region. Wind, solar, and biomass applications are all viable
alternatives to oil. Saudi Arabia is well situated in the region to
capitalize on all of these alternatives.

Conclusion

Over the course of the past several years and driven by many
reasons, the price of oil has risen to record highs. These record
highs were followed by a steep decline as a result of global
financial crises, reductions in demand, restoration of production
capabilities, and (possibly) a realization by oil producing nations
that, “…the era of cheap oil is over.” The following statement
from the International Energy Agency (IEA) 2008 World Energy
Outlook (WEO) provides insight into the continuing problem
facing the world as oil supplies continue to decline.

The ever worsening financial crisis could possibly bring economic
recession which reduces oil demand and leads to falling prices.
Henceforth, the energy price in the next 2 years will experience great
volatility; however, considering the fundamental factors, the era of
cheap oil is over.”88

New policies and programs being established by the Obama
administration are significant in moving forward with alternative
energy sources and reducing United States reliance on foreign
oil. The goal of doubling the amount of energy produced by
alternative sources in 3 years is very aggressive, but achievable.

The potential to replace fossil fuels with clean, renewable
energy sources is an imperative necessary to ensure United States
national energy security. In the renewable energy arena, several
contenders stand ready to replace oil as a future source of energy.
Solar, wind, and biomass—as alternatives to fossil fuels—
provide clean, reliable energy that together with other forms of
energy, promise to lessen United States reliance on imported oil
and ensure national energy security for the United States.

Individually these forms of renewable energy show great
promise, but together they will change what we know about
supplying energy for our needs well into the future. Renewable
energy from solar applications is a proven technology that is set
to boom in the coming years. As this technology matures and
becomes more available for use, its price continues to drop and
will become competitive with other forms of energy. Installation
of wind generating capacity continues to increase at a significant
rate and has become competitive with energy produced by fossil
fuel. Biofuels are maturing and becoming mainstream. First

generation biofuels are mature while second generation and some
third generation biofuels are anticipated to become viable by
2010. Ongoing biofuel development shows promise.
Expectations are that the products will be cost effective and
competitive with oil based fuels. Algal based biofuels may
become a significant contributor to reducing greenhouse gas
emissions.

The recent decline in oil prices, resulting primarily from the
worldwide economic downturn, has placed a damper on the move
to accelerate development and implementation of alternative
energy projects. Many analysts believe this decline in the price
of oil is only temporary and the rebound will be to a point even
higher. The United States cannot allow this temporary decline
to delay continued research and development of alternative,
renewable energy sources.
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Introduction

Young Americans graduating from high school have
various options. Among them are attending college,
going to a trade school, or entering the workforce.

Of the high school class of 2007, 67.2 percent of the
approximately 3 million high school graduates chose to
attend college—68.3 percent of the young women and 66.1
percent of the young men.1 Remaining is about 1 million
graduates annually open to exploring other avenues.

The United States Air Force is just one of those potential
employers looking for the best and brightest of the
noncollege-bound sector to recruit into the enlisted corps.
This article proposes implementing generational cultural
training into recruiting efforts at all levels to target more
efficiently our audience of qualified high school graduates
ages 18 to 25; saving both money and time while increasing
the quality of recruits. Each year the Air Force dispatches
1,114 recruiters to canvass high schools, community
colleges, and local events for eligible candidates at a cost
of $8,741 per recruit (for 2007).2 With the exception of 1
year (1999) in the last 30, the Air Force has met its enlisted
accession (EA) recruiting goal—proof that its tactics are
sound.3

Sound and proven techniques are critical, but many
times when a recruiter fails to make goal, the immediate
supervisor’s direction is to “make more calls” or “visit more
schools”—merely doing more of what has already not

worked for the recruiter. Given the enormous amount of
talent our recruiters have, this article suggests that instead
of continuing to repeat the same previously unsuccessful
tactics, recruiters can look for ways to work smarter. By
infusing generational cultural training into operations, the
Air Force Recruiting Service (AFRS) may be able to gain
the edge over other employers and potentially save valuable
resources while improving the quality of the enlisted
Airmen. Other top businesses in America have already
embraced the importance of understanding generational
differences and have begun training on the same. As a result,

… companies that understand the generational differences and
adjust their recruitment and retention strategies accordingly
are reaping bottom-line rewards in terms of an increased
success rate with job candidates and higher overall job
satisfaction.4

A pioneer in targeted recruiting, Major General Maxwell
R. Thurman used to read Vogue and Glamour magazines,
in an attempt to bolster the number of women in the US Army
during the 1980s. He even called the President of Mary Kay
cosmetics to glean advice on marketing to women.5 Taking
what he learned, he insisted that the US Army marketing
agency use his data to create ads that appealed to young
women’s values and interests. This article takes his initiative
targeted at women to a conceptually broader level, and
examines the benefits of using generational cultural training
to target the values and interests of the Millennial
generation.

Kay A. Smith, Lieutenant Colonel, USAF
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Article Acronyms
AFCLC – Air Force Culture and Language Center
AFRS – Air Force Recruiting Service
EA – Enlisted Accession

This article begins by looking at the EA recruiting mission,
the AFRS organization, and its current training programs. The
major emphasis will be on generational cultural differences
between the three generations present in the recruiting equation—
those representing senior leaders (strategic decisionmakers),
those of operational leaders and tactical workers (recruiting
squadron leaders and grass root recruiters) and those of young
Americans the Air Force strives to recruit. The basis of the
analysis is a derivative of the Air Force Culture and Language
Center’s (AFCLC) 12 domains of culture. The AFCLC’s mission
“supports the Expeditionary Air Force by providing Airmen at
all ranks with the best available understanding of foreign cultures
and the competencies to communicate and collaborate
effectively with members of foreign societies.”6 The use of a
parallel analogy can be effective to infuse generational cultural
awareness into recruiting efforts within the Air Force.

After examining the characteristics of the three generations
using a domain-based schema, the article concludes with
recommendations on how AFRS can continue to improve
recruiting by integrating generational culture training into their
organization and business processes with the goal of multiple
generations synergistically working together to market to and
recruit the top candidates into the Air Force enlisted force.

Background and Problem Description

Snapshot of Enlisted Recruiting
Many commanders have used the phrase, “mission first, people
always,” knowing that without talented and motivated Airmen
even the most sophisticated weapon system would be rendered
useless. AFRS recruits the enlisted force, which makes up
approximately 80 percent of the entire Air Force and keeps the
force structure aligned with congressional authorizations.7 The
AFRS mission is to recruit quality Airmen from a cross section
of America responsive to the everchanging needs of the Air Force
and to use “all the tools of the professional salesmanship to
achieve the primary objective—air superiority.”8

To accomplish its mission of recruiting 27,800 enlisted troops
per year (fiscal year 2008 goal), AFRS has a team of 2,540 active
duty and 307 civilians, to include 1,114 enlisted recruiters
scattered around the nation in over 1,200 offices.9 [Note that
AFRS also conducts Officer Training School and professional
(medical, dental, chaplain) recruiting with fiscal year 2008 goals
of 435 and 1,300, respectively.]10 AFRS headquarters is located
at Randolph Air Force Base, Texas, and acts as a wing equivalent
under Air Education and Training Command (AFRS commander
is a brigadier general). The nation is divided in three sections
with each of the designated groups assigned roughly the same
target audience population. Each group, led by a colonel, has
eight squadrons, which are comprised of 100 to 110 personnel
and commanded by a major or lieutenant colonel.

Training for the AFRS recruiting team varies tremendously.
Senior leaders join the team from selection off a command list
for this special duty assignment; most have no prior knowledge

of recruiting. Senior leaders attend a 1-week command course
that familiarizes them with the mission and common pitfalls of
commanding in a recruiting squadron or group. By direct contrast,
the enlisted Airmen go through a very robust screening and
training regimen. Screening consists of a series of interviews and
quality checks to ensure the applicants exceed all standards (dress,
appearance, fitness, and discipline). Seasoned recruiters brief
applicants about the stress of monthly goals, the long and
uncertain work hours, and the challenges of working in an
autonomous work environment. Once selected for this special
duty career field, recruiters go to a top-notch, nationally
recognized 7-week recruiter course to learn the art of selling and
the fundamentals of the Air Force recruiting process. Training
includes sales and speech fundamentals, Air Force eligibility
requirements, marketing, applicant processing, telephone
techniques, software, and administrative skills.11 After
completion of this course, recruiters report to their squadrons and
receive 2 months of additional on-the-job training before
assignment of a monthly goal.

Flight chiefs conduct training for the new recruiters and other
squadron senior enlisted Airmen, many of whom started out in
recruiting as junior noncommissioned officers and remained in
the special duty career field. Their guidance and leadership is
critical to the commanders and new enlisted accession recruiters.
Once all initial training is complete, the recruiter gets his or her
own office, a laptop computer, and a government car to begin
the, never-ending journey of making goal.

Analysis

Understanding a different culture takes place at the following
three progressive levels:

• Surface (knowing the basic characteristics)

• Middle (exploring social norms and symbols)

• Deep (truly understanding beliefs to include values, emotions,
and underlying assumptions).12

Most Americans understand the generation born before and
after their own at the surface or middle level, meaning they have
not spent much time delving into why the other generations
think and act as they do. The power of generational cultural
training is beginning to pay dividends in corporate America as
“… the newest and hottest form of diversity on the business scene

Domains of Generational Culture 

1. 
Set Point: describes the environment as the generation 
grew up to include various aspects such as economy, 
parental views/actions, and societal issues 

2. 
Critical Innovation: the invention that permanently and 
universally impacted the young generation and their 
outlook toward the future 

3. 
Power Influences: People, Places and Things: 
national/international people, places and things that 
shaped the generation’s attitudes and beliefs 

4. Mindset Developed: how the generation as a whole 
assimilated various aspects of youth into a basis of belief 

5. Natural Bias: overall generation outlook and common 
traits that support their adult behavior and beliefs 

6. 
Workplace Ethos/Career Goals: the response of the 
generation (output) in the work place—what they expect 
and what their career goals tend to be 

Table 1. Domains of Generational Culture
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today.”13 Companies across the nation are realizing “how many
major business issues, like recruiting, retaining, managing, and
motivating employees are directly affected by generational
collisions.”14

Generational collisions result from ethnocentrism, or the
judging of others beliefs and actions against your own. This type
of perception will limit one’s ability to understand others and
can lead to judging another generation as inferior.15 In an effort
to compare and contrast the three generations involved in Air
Force enlisted recruiting, a table was created to show six domains
of generational culture awareness (see Table 1). The following
generational analysis will use this criterion to expose the deep
generational beliefs and to provide insight into what motivates
and appeals to them.

G e n e r a t i o n a l  a n a l y s i s
provides an overarching culture
for a group of people born within
a 15 to 20 year period. Those
born on the edges of the assumed
generational boundaries may
exhib i t  charac te r i s t i cs  o f
mu l t i p l e  gene ra t i ons .  As
with any mass labeling of a
population, anomalies do occur.
However, this study is relevant
to enhance our understanding of
multiple generations and how
they developed the beliefs and
att i tudes displayed by the
majority.

Among the major generational
studies theorists, the exact
boundary between generations
can vary by a couple of years.
For purposes of this study, we
used the Lancaster and Stillman
standard of 1946 to 1964 to
characterize the Baby Boomer
generation, and those born
b e t w e e n  1 9 6 5  a n d  1 9 8 0
(referred to as Generation
X). Remaining is the target
audience our Air Force recruiters
seek to hire: the Millennial
generation, born from 1981 to
1999.16 Table 2 is a preview
of  the  major  genera t ional
differences discussed in the
following section.

Strategic Leaders in
AFRS—Baby Boomers
First, we will dissect the Baby
B o o m e r  g e n e r a t i o n  t h a t
encompasses the senior leaders
and strategic decisionmakers,
primarily the AFRS commander
plus senior staff and group
commanders within AFRS.
These leaders are responsible for

the strategic vision of the organization to include executing a
$20M marketing budget, approving the national advertising
strategy, developing and completing of recruiter training, and
ultimately ensuring the command meets the enlisted recruiting
needs of the Air Force.18

Born in the years following two major crises for America—
the Great Depression and World War II, this generation of leaders
is bursting with peers; 80 million babies were born between 1946
and 1964.19

Set Point. Most Baby Boomers grew up in a nuclear family
with the father as the breadwinner and the mother as the one who
stayed home to raise the children (only 2 percent of toddlers
attended an institutional daycare).20 With the emergence of the

 Baby Boomers Gen Xers Millennials 

Length of 
generation 1946-1964 1965-1980 1981-1999 

Population Size 80 million (huge) 46 million (small) 76 million 

Set point (growing 
up environment, 
economy, parental 
views, societal 
issues) 

Booming economy, 
promise of good 
education, parents’ 
dream children will do 
better 

No real heroes (all getting 
in trouble); divorce rate 
tripled; cocaine, AIDS, 
child molesters, drunk 
drivers; moms worked  

Raised by high 
communicative, 
participation-oriented 
parents; included in 
major family decisions; 
used to sticking up for 
themselves; 
“overprogrammed” 
childhood activities 

Critical innovation TV Personal Computer Portable Technology  

Powerful 
Influences: People 

MLK, Nixon, JFK, 
Cleavers, Rosa Parks, 
Osmonds, Beatles, 
Partridge family 

Clinton/Lewinsky, Bundy, 
Clarence Thomas, OJ, 
Dilbert, Dennis Rodman, 
supermodels, Madonna, 
and Michael Jordan 

Barney, Britney, 
Backstreet Boys, 
Sammy Sosa, Venus 
and Serena Williams 

Powerful 
Influences: Places 

Watergate, Hanoi, Kent 
State, Woodstock, 
suburbs, boardroom, 
divorce ct 

USSR, Somalia, 
Chernobyl, Lockerbie 
(Scotland), Starbucks, Intl 
Space Station, and 
Internet 

Chat rooms, cyberspace, 
outer space, Columbine 
HS  

Powerful 
Influences: Things 

Bell bottoms, mood 
rings, Rolex watches, 
junk food, LSD 

Explosion of 24 hr media, 
cell phones, 
cable/digital/satellite TV, 
microwaves 

Info superhighway, 
information overload, 
gang violence 

Mindset developed 

Questioned parents 
ideals (protested status 
quo in civil rights, 
women’s rights, birth 
control); convinced they 
can fix societal issues 

Distrust of permanence of 
institutional and personal 
relationships; the world 
isn’t safe; no loyalty to 
company—switch careers 
often 

Appreciation for 
diversity; want workplace 
safety; have some 
loyalty to institutions; 
some optimism to make 
things happen although 
some skepticism as well 

Natural bias: 
Overall outlook 

Optimistic/Idealist 
(Depression is over) 

Skeptical (every 
American institution 
questioned) 

Empowered (take action 
when things go wrong) 

Natural bias: 
Common traits 

Competitive: large 
numbers of boomers 
competed for best 
college, jobs, etc. 

Extremely resourceful 
and independent (self-
starter); counted on 
friends and not 
institutions to shield from 
reality 

Smart, practical, multi-
task oriented, confident, 
techno-savvy –the next 
great generation? 

Workplace ethos 

Shake it up management 
style; “change of 
command” vs. “chain of 
command” of previous 
generation 

“Show me the money”; 
inventors and 
entrepreneurs; (“self-
command”); create own 
career path 

“Don’t command, 
collaborate”; fun at work; 
power of each individual 
to make a difference 

Career goals  “Build a stellar career” “Build a portable career” “Build parallel careers” 

Table 2. Comparison of Three Generations: Senior Leaders (Baby Boomers),
Recruiters (Gen Xers), Young Americans (Millennials)17
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fear of communism spreading throughout the world, most parents
chose to raise their Boomer children following the Dr Spock
prescribed method, one which mixed science with coaxing and
a permissive flavor rather than the strict authoritarian method
their parents used (which some parents believed resulted in
children tending toward communism).21 Times were good post-
war. The economy was booming, vaccines for major diseases were
available (diphtheria and polio), GI loans were readily available
and the promise of education for all emerged. Boomers’ parents
wanted to give their children all the opportunities they had only
dreamed of and provided encouragement to their kids to chase
those dreams.22 Most Boomer middle and upper class children
were sheltered from the unpleasantness of other parts of society,
that of poverty, crime, and disease, but soon that would all
change.23

Critical Invention: Without question, the invention and
availability of television radically changed this generation from
the previous radio-only generation. In 1952, there were only 4
million television sets in America; however, the number
exploded to 50 million by 1960.24 “Experiencing landmark
events either live or through the miracle of television,
permanently changed the Boomers.”25

Powerful Influences: Things. With a booming economy, the
American consumer had a plethora of new things to purchase.
New on the scene in the 1950s and 1960s were items such as bell-
bottom pants, mood rings, Rolex watches, junk food, and the drug
LSD.27

Mindset Developed. Boomers assimilated the various aspects
of their youth and developed a vision that the world could be a
better place and they were the ones who could right societal
issues. They questioned their parents’ beliefs surrounding “civil
rights, women’s rights, reproductive rights, and even the rights
of Mother Earth, giving birth to the ecology movement.”28

Natural Bias. The Baby Boomer generation overall is
optimistic and idealist. A generation that largely had an affluent
and protected childhood developed a confidence to change
things to make them even better. The Boomer generation is also
highly competitive—with over 80 million in its population;
Boomers competed for everything from playing varsity athletics
in high school, to admittance into college, to competing for their
first job.29 “Boomers, while graced with many blessings and
privileges, have had to fight for much of what they’ve achieved
in corporate America against the sheer number of peers competing
for the same jobs and promotions.”30

The third and perhaps most important part of the enlisted recruiting

equation is the Millennial generation and understanding their culture so

recruiters can target eligible candidates effectively and efficiently.

Eligible candidates are in limited supply as 73 percent of American

youth are not qualified for military service (55 percent are disqualified

for weight, medical, moral, and dependent reasons; 44 percent are

disqualified for education and aptitude reasons).

Powerful Influences: People. Television opened up the world
in ways which radio could not and many of the powerful
influences that shaped the Boomers’ values came from those they
gathered through the television. Injustices surrounding Martin
Luther King and Rosa Parks, the difficulties of the Nixon and
Kennedy presidencies, and stories of ideal families (the Cleavers
and Partridges) entered Americans’ living rooms nightly. The
Osmonds and Beatles captivated music of the Boomers’ youth.

Powerful Influences: Places. While Leave it to Beaver cast
the American life as near perfect, television opened up the nation
to the reality of what was happening in America and abroad.
Footage from Vietnam (with frequent enemy body counts) along
with the Watergate scandal and the antiwar riot at Kent State
proved to Boomers the nation was veering off course. Other
influences of the 1960s were Woodstock (and free love), the
sexual revolution (especially for women), the development of
subdivisions, corporate boardrooms, and the beginnings of
divorce court.26

Workplace Ethos/Career Goals. With optimism and
education, the Boomers entered the workforce with a shake-it-
up mentality. They disdained the previous generation’s reliance
on a chain of command and instead used a change of command
mantra.31 Boomers, who grew up in a somewhat coddled fashion
under the Dr Spock teachings, focused organizations on a more
interpersonal level—shunning the previous generations’
traditional need-to-know style.32 The Baby Boomer’s career goal
was to be hired by a good company, work hard up the career
ladder, and retire from that same organization decades later.

Operational and Tactical Leaders in AFRS—
Generation X

The second generation represented in the recruiting equation
is the operational and tactical leaders—those who are directly
responsible for making the enlisted accession goal. Generation
Xers differ dramatically from the Baby Boomers and as we will
see, are just as remarkably different from the Millennial generation
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that their mission success depends on. These leaders are
responsible for running the 24 squadrons across the country and
consist of mostly field grade or company officers and midgrade
to senior enlisted Airmen. The recruiters, who directly interface
with Millennials as they attempt to recruit them into the enlisted
force, are Generation Xers. The average recruiter age is 30, their
rank is staff sergeant, and they have been in the Air Force for 10
years.33 Born in the years following Woodstock and free
expression, this generation is small with only 46 million Xers
born between 1965 and 1980.34

Set Point. Contrary to the safe and nurturing environment of
the Baby Boomers, the Generation Xers experienced somewhat
of an unwanted and uncertain childhood. Birth control pills and
abortions kept the birth rate down while the divorce rate in
American soared. “As the 1960s wore on, [parents] increasingly
looked on their children as hindrances to self-exploration …
adults ranked autos ahead of children as necessary for the good
life….”35 As families split up, instability soared, and more women
went to work, it was tougher to make ends meet. Kids split time
between parents, and many Xers became latchkey kids after
school. “The media reinforced the growing view among children
that adults were not especially virtuous, competent or powerful
… [Xers] were deliberately encouraged to react to life as you
would hack through a jungle: Keep your eyes open, expect the
worst, and handle it on your own.”36 Signs of a deteriorating and
unsafe society constantly bombarded latchkey kids through the
media as missing children ads showed up on milk cartons and
the rise and consequences of AIDS, cocaine use, and drunk
driving appeared on television.37

Critical Invention. The personal computer distinctly changed
this generation’s way of life. Generation Xers were the first
generation to use computers instead of typewriters in college.
When this generation joined the work force, there was a computer
on every desk with e-mail and Internet access drastically
changing workplace protocol.

Powerful Influences: People. Headline grabbers during the
Xers’ formative years included President Clinton, Monica
Lewinsky, Ted Bundy, O. J.  Simpson, Clarence Thomas, Dilbert,
Dennis Rodman, various supermodels, Madonna, and Michael
Jordan.38 With the exception of Michael Jordan, most influential
people in the Xers’ youth made news not for their valor or heroic
acts, but for their rebellious actions or immoral behavior.

Powerful Influences: Things. Inventions, especially in media,
bombarded the Generation Xers’ world. The explosion of 24-hour
media and tabloid journalism coupled with new ways to get
television (cable, digital, satellite) marked a turn in society.39 The
expectation that worldwide news would be available moments
after an event occurred replaced the wait for the six o’clock news
Baby Boomer mentality. Other major inventions included the
microwave oven and cell phones.

Powerful Influences: Places. Dynamic media advancements
made the world seem to be a smaller place. Significant world
events during the Xers’ rise included the collapse of the USSR,
military action in the failed state of Somalia, terrorist events in
Scotland, and the development of the International Space
Station. Domestically, Starbucks began its proliferation across
the country enticing many Generation Xers to start their day with
a cup of gourmet coffee.

Mindset Developed. Generation Xers “grew up seeing every
major American institution called into question. From the

presidency to the military to organized religion to corporate
America—you name the institution and the Xers can name the
crime.”40 In addition, the divorce rate tripled during the 1970s
causing further distrust in institutions and relationships.41 “As a
result, Xers tend to put more faith in themselves as individuals
and less faith in the institutions that seem to have failed them
time and again.”42

Natural Bias. Generation X overall is skeptical. To overcome
their distrust of institutions and personal relationships, Gen Xers
are extremely resourceful and independent—true self-starters.43

Workplace Ethos/Career Goals. The distinguishing feature
from the Baby Boomer is the Generation X lack of loyalty to a
company. Generations Xers change jobs frequently with the
mindset show me the money. This generation produced a higher
than average percentage of inventors and entrepreneurs but also
yielded people taking charge of their own career development,
switching employers often so they can meet their monetary or
professional development goals.44

Target Market for AFRS—Millennial Generation
The third and perhaps most important part of the enlisted
recruiting equation is the Millennial generation and
understanding their culture so recruiters can target eligible
candidates effectively and efficiently. Eligible candidates are in
limited supply as 73 percent of American youth are not qualified
for military service (55 percent are disqualified for weight,
medical, moral, and dependent reasons; 44 percent are
disqualified for education and aptitude reasons).45 Another
challenge recruiters face is patriotism; while still higher than pre-
September 11, 2001, has steadily decreased since 2002.46

Millennials, numbering around 76 million and born between
1981 and 1999, have different values and ideals from the
Generation Xers who work so hard to recruit them.

Set Point. By the 1980s, the laisser-faire attitude toward
raising children of the 1960s evaporated. Children who were born
in the 1980s and 1990s were indeed wanted. Baby Boomer and
early Xer parents had smaller families and had them later in life—
only 2 percent of kids lived in families with five or more
children.47 Abortion rates declined and infertility treatment and
premature infant care became two of the fastest growing medical
fields.48 Divorce rates slowly started to fall, the economy
expanded, society increased pressure on public education
accountability, professional day cares vied for doting parents,
and parents stressed the role of duty to children.49 Parents strived
to give their kids the perfect life—academic daycares, scheduling
sports and music lessons and giving children a voice in their
decisions—all prior to elementary school. Raised in this highly
communicative and participation-oriented environment,
Millennials from a young age are accustomed to sticking up for
their ideas and articulating their point of view.50

Critical Invention: The greatest innovation during the
Millennials’ formative years is the portability of technology and
communication. No longer does it matter where you are
physically located—Millennials grew up always knowing they
can access information and communicate with a device that fits
in their pocket. They text, surf the web for news and
entertainment, e-mail, listen to music, and instant message all
on the device that was initially designed to solely provide mobile
telephone capability. Millennials feel lost, uninformed, and out
of touch if they do not have their phone with them at all times!
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Powerful Influences: People. “With technology blurring the
lines between fantasy and reality, the people influencing
Millennials often seemed larger than life.”51 Prince William,
Barney, Dora the Explorer, Britney Spears, Paris Hilton,
Backstreet Boys, Sammy Sosa, and Venus and Serena Williams
have influenced the young lives of the Millenials.

Powerful Influences: Things. Technology became more
powerful, smaller, and accessible to most Americans. Millennials
grew up with a cell phone, game boy, IPod, and Wii. They use
the information superhighway while watching television and
chatting on the phone; multi-tasking is their forté. Social
networking sites allow them to post what was in the past
considered private information out to the world. They have friends
on My Space and Face Book they have never even met. They
watch self-created, personally uploaded videos on YouTube of
people they do not know, instant message their pals, visit chat
rooms, and blog to make their opinion available to the world.
They grew up with reality television, where people work in teams
to vote off a player. They are not offended (and expect) to see
shows about sexual, bisexual, and homosexual activity.

Powerful Influences: Places. New frontiers for Millennials
include cyberspace and outer space. Despite the forward progress
and promises that technology delivers, the Millennials remember
the tragedies of mass school shootings at Columbine High

Natural Bias: Empowered Millennials will take action when
things go wrong. “Millennials also have the benefit of the
wisdom of each generation that has gone before, prompting
Strauss and Howe to predict that they will truly be the next
“Greatest Generation.”54 They are smart, practical, multi-task
oriented, confident, and techno savvy—the right mix for success.

… Millennials are unlike any other youth generation in living
memory. They are more numerous, more affluent, better educated,
and more ethnically diverse. More important, they are beginning to
manifest a wide array of positive social habits … a new focus on
teamwork, achievement, modesty, and good conduct.55

Workplace Ethos and Career Goals: Millennials excel when
collaborating to solve problems and like knowing they are part
of something worthwhile. They recognize the power of each
individual to make a difference. Millennials want to have fun at
work—it makes them feel like it is more than a job. Most will
not work for an organization long as the Millennial trend is to
build parallel careers by focusing on building a resume with
multiple job skills and experience. “Futurists predict that
Millennials will experience as many as ten career changes in their
lifetimes. That’s career changes, not job changes—meaning they
will recycle their skills and talents and personal preferences into
new applications again and again and again.”56 Recruiting the

In order to shift the paradigm of looking in the same places, we need
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in different places. By integrating generational cultural training

coursework in the curriculum at recruiting school and continuing

education during quarterly sales training meetings, we can introduce

new tactics to incorporate into day-to-day operations. Becoming a
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School and Virginia Technical University, as well as September
11, 2001, when foreign terrorists attacked the Twin Towers in
New York City.

Mindset Developed: Millennials are strong and independent
young people with a sense of autonomy. They feel safe in
expressing their opinions, they are innovative and inquisitive,
and they have an insatiable appetite for instant gratification
(immediacy).52 Millennials did not carry the racial and gender
biases forward from their ancestors—they expect a diverse
environment. Perhaps fallout from current events, Millennials
also expect a work place to guarantee a certain level of physical
security. Millennials bring the optimism from the Baby Boomers
tempered with the skepticism of Generation Xers to maintain
neutral or practical mindset when approaching problems.53

Millennial generation, especially young adults, also depends on
winning parental buy-in. Boomer parents played an active role
as their children were growing up and still are very influential in
helping their children decide what to do.57 Rewarding work for
Millennials includes being engaged in a job that has meaning
and working in a “fun environment, having the ability to work
in teams with peers, having bosses they can relate to and being
allowed to participate in work decisions.”58

Recommendations and Conclusions

Our nation recently embraced the strategic, operational, and
tactical benefits of adding the cultural dimension as one of our
instruments of power, as well as implementing cultural training
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within our military and state department employees who
routinely work in foreign lands. The author’s recommendation
is that the Air Force adapt the same vigor in infusing generational
cultural training in its operations—beginning with Air Force
Recruiting Service.

To do this, we propose the following three-pronged approach:

• Internalizing the benefits of generational cultural training
throughout the command

• Training senior leaders and strategic partners

• Ensuring we have the right mix of recruiters with current,
relevant, and actionable training

First, AFRS leadership needs to explore and internalize the
benefits of generational cultural training. Recruiting in the
military directly correlates to recruiting in the business world. If
we want to compete successfully, we have to use all the
advantages our competitors do. I recommend hiring a consultant
firm to educate leaders on the advantage of generational cultural
training and dedicate resources within the command to fund
ongoing training and education.

Second, train all AFRS leaders (to include group and squadron
level leaders) and strategic partners (contracted marketing firms
and Air Staff public affairs, marketing, and personnel) so they
understand and embrace the value of generational awareness
concepts and are committed to adjusting business operations to
maximize the benefits. Marketing needs to be a “persuasive
statement of what you have to offer aimed at appealing to a
particular generation of recruits that is focused on the audience;
not on the organization.”59 To make this training ongoing and
robust in addition to current sales techniques, buy-in and funding
is required at all levels.

Finally, get the training and implementation of new practices
out to the field. Flight chiefs responsible for screening potential
new recruiters need to add another dimension in the hiring criteria
to ensure the potential new hire can work with Millennials.

Your company may have written the best interview questions in
the world, but if the wrong people are asking them, it won’t make
a difference. More and more, achieving the right match between
recruiter and recruitee is a delicate balance … organizations need to
choose recruiters who have the ability to establish rapport with
whomever they are trying to recruit, regardless of generation. Know
the generation and what’s important to them.60

Once the right recruiters are hired, the next step is to make
sure training is actionable. By including generational awareness
practices into recruiting, we can save resources:

When we ask employers what they do when they fail to meet their
recruiting quotas, they tell us they typically redouble their efforts.
They place more ads, interview more candidates. That’s as ridiculous
as the old fallacy of the best way to look for your lost keys. When
people lose keys, they search frantically in all the usual places …
when those options have been exhausted, what do they do? They
go search all those places again! It’s a colossal waste of effort. The
same holds true for recruiting. If looking in all the usual places isn’t
getting you what you want, then redoubling your efforts is a waste
of time and money…. We need to look in a different way, in different
places, or we’re never going to find them.61

In order to shift the paradigm of looking in the same places,
we need to enhance our standard recruiting practices to include
looking for keys in different places. By integrating generational
cultural training coursework in the curriculum at recruiting

school and continuing education during quarterly sales training
meetings, we can introduce new tactics to incorporate into day-
to-day operations. “Becoming a recruiting revolutionary means
taking time to analyze whether your recruiting process will
actually build a generational bridge or just widens the gap.”62 In
an environment where every key is important, it is worth AFRS’s
upfront expenditures in this training and tactics arena to save
resources and maximize recruiting potential of the 1,100-plus
Air Force recruiters hiring our enlisted force.

Because of changing Air Force end-strength requirements, the
fiscal year 2009 enlisted recruiting goal surges 15 percent to
hiring 31,780 tech savvy, innovative, morally sound, and
physically fit young Americans.63 With minimal change in the
recruiter force, we need to embrace the Air Force Smart
Operations for the 21st Century concept and help our recruiters
increase their productivity efficiently. Generational awareness
training does just that—it allows recruiters to work smarter, recruit
more cost effectively, and by using tactics and techniques aimed
specifically at the Millennial generations’ values and ideals
match our corporation’s needs with quality applicants.

This article examined the challenges facing AFRS by looking
at the enlisted accession mission, AFRS organization, and the
current training programs. Next, we examined the differences in
values and beliefs between the three generations—Baby
Boomers, Generation Xers, and Millennials—interacting in the
recruiting process. We covered the importance of understanding
and capitalizing on truly connecting with the target audience,
as well as being mindful of your own generational biases. Finally,
some recommendations were set forth for AFRS to incorporate
generational awareness training and tactics into its daily
business. Other successful businesses have discovered
generational cultural training “is an opportunity, a tool in the
arsenal that [we] can turn into a competitive advantage.”64 Now
is the time for AFRS to embrace this concept and use generational
knowledge as a force multiplier in the recruiting business.
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Aircraft maintenance metrics
are important. Don’t let
anyone tell you differently!
They are critical tools to be
used by maintenance
managers to gauge an
organization’s effectiveness
and efficiency. In fact, they are
roadmaps that let you
determine where you’ve been,
where you’re going, and how
(or if) you’re going to get
there. Use of metrics allows
you to turn off your
organizational autopilot and
actually guide your unit. But
they must be used correctly to
be effective.

This handbook is an
encyclopedia of metrics and
includes an overview to
metrics, a brief description of
things to consider when
analyzing fleet statistics, an
explanation of data that can
be used to perform analysis, a
detailed description of each
metric, a formula to calculate
the metric, and an explanation
of the metric’s importance and
relationship to other metrics.
The handbook also identifies
which metrics are leading
indicators (predictive) and
which are lagging indicators
(historical). It is also a guide
for data investigation.

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

AFLMA

61

Guidebooks:
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When You Need It!
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Twenty-First Century Logistics Challenges presents one
article in this edition: “Withdrawal from Conflict:
Historical Lessons for the Future.”

Colonel Mark E. Calvert, USA, examines withdrawal from
conflict at the strategic and operational level. He uses the Soviet
withdrawal from Afghanistan as a backdrop to discuss the
various factors involved.

According to Calvert, the analysis of the Soviet withdrawal
from Afghanistan reveals that there was a disconnect in the
strategic end state desired by the Kremlin, and what was
executed in the operational withdrawal plan. The operational
design of the withdrawal was almost exclusively focused on
getting Soviet troops out of Afghanistan according to the
timeline dictated by the Accords. Establishing a timeline,
combined with tactical and operational level negotiations with

Withdrawal from Conflict: Historical Lessons for the Future

the insurgents by Soviet forces disadvantaged the legitimate
government and worked against the strategic political end state
for the Afghan state.

Given the nature of the threat and strategic environment in
Iraq and Afghanistan, the US will likely meet its political
objective prior to the termination of conflict. History and US
military doctrine provide three valuable lessons that must be
considered. First, strategic leaders must know the red lines—what
is acceptable—for the utilization of military forces to achieve
strategic ends. Second, the strategic decision to withdraw
military forces prior to conflict termination must be nested with
the operational plan and must be conditions based. Finally, at
the operational level, leaders must reframe the problem when
there are changes in the strategic guidance.

The analysis of the Soviet withdrawal from Afghanistan

reveals that there was a disconnect in the strategic end state

desired by the Kremlin, and what was executed in the

operational withdrawal plan. The operational design of the

withdrawal was almost exclusively focused on getting Soviet

troops out of Afghanistan according to the timeline dictated

by the Accords. Establishing a timeline, combined with

tactical and operational level negotiations with the insurgents

by Soviet forces disadvantaged the legitimate government

and worked against the strategic political end state for the

Afghan state.



Air Force Journal of Logistics64

>>>>

Introduction

For years to come, we will deal with a new, far more
malignant form of global terrorism rooted in extremist
and violent jihadism, new manifestations of ethnic,
tribal, and sectarian conflict, the proliferation of
weapons of mass destruction, failed and failing states,
states enriched with oil profits and discontented with
their place in the international system, authoritarian
regimes facing increasingly restive populations that
seek political freedom as well as a better standard of
living, and, finally, we see both emergent and resurgent
great powers whose future paths remain unclear.

—Robert M. Gates,  Secretary of Defense,
26 January 20081

In his remarks to the Center for Strategic and
International Studies in January 2008, Secretary of
Defense (SecDef) Robert M. Gates outlined the

contemporary operating environment that our nation and
its military are facing now and into the future. His remarks
characterize our nation as in an era of persistent conflict
where state and nonstate actors will compete for power and
control of resources along the fault lines of major power
states’ spheres of influence. In this environment, the United
States military will be used as an instrument of power to
protect and secure our national interests and promote

democratic ideals. Its efforts will help bring stability to a
world that seeks to maintain equilibrium as it undergoes the
changes associated with globalization, economic growth,
and the redistribution of power.

In this complex and changing strategic environment, the
United States will find itself involved in limited wars where
our political objective is to establish order through the use
of military force and then transition control of order to a
host nation government and its security forces. Withdrawal
from ongoing conflict is a policy decision and is executed
once the desired policy objective is met. Declaring victory
in this environment will not be clear cut. As political and
military objectives are met, and we prepare to transition
control and withdraw our forces, it is likely that withdrawal
of forces will come prior to actual conflict termination.

Withdrawal from ongoing conflict is perhaps one of the
most difficult military operations to plan and execute.
Conditions for withdrawal must be identified; strategic and
military ends must be clearly communicated; and
procedures must be put in place to ensure that the withdrawal
is covered by a credible and capable force. Given that we
are operating in an era of persistent conflict, we can expect
that antagonists will conduct violence against the United
States and host nation forces even as we conduct a transition
of the conflict to host nation control. History provides us
with numerous examples of forces being withdrawn from
ongoing conflict. The understanding of history within the
context of the period can help military commanders and

Mark E. Calvert, Colonel, USA
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planners in their development of an operational plan once
strategic leadership determines that an acceptable end state has
been met.

Given the nature of the threat and strategic environment in
Iraq and Afghanistan, we will likely meet our political objective
prior to the termination of conflict. History may provide us with
some valuable lessons to consider as we develop and implement
a plan for withdrawing forces in the midst of ongoing conflict.
The purpose of this article is to explore a historical case study
where military forces were withdrawn in the midst of conflict,
and look at possible lessons that might be applied to strategic
and operational planning in the future. Understanding and
applying these lessons could allow the successful transfer of
operations to the host nation without losing ground on our
political objective.

This article will examine withdrawal from conflict at the
strategic and operational level as it relates to Air Force doctrine.
Second, we will look at a historical case study where withdrawal
from ongoing conflict was executed in the past. The case study
is the Soviet withdrawal from Afghanistan from 1988 to 1989.
In this study, we will examine the national policy changes that
precipitated the withdrawal, the withdrawal plan, and withdrawal
execution. Third, we will analyze the case study in the context
of the elements of strategy and operational art. Finally, we will
discuss some recommendations that might be used in the
development of a future strategy that might involve the
withdrawal of forces prior to actual conflict termination.

Operational Design and Military
Withdrawal from Conflict

To bring a war, or one of its campaigns, to a successful close
requires a thorough grasp of national policy. On that level
strategy and policy coalesce: the commander in chief is
simultaneously a statesman.

—Carl Von Clausewitz2

In the context of our operations in Iraq and Afghanistan the
United States will likely be withdrawing from ongoing conflicts.
Efforts in Iraq and Afghanistan are about building capability of
those nations to govern, and the capacity to secure themselves
from internal and external threats. Once the capacity and
capability for governance and security is reached, it is likely that

the large majority of United States forces will be withdrawn from
those nations prior to actual conflict termination. When the
conditions for transfer of control are met, the difficult task of
turning over full governance, security responsibilities, and
withdrawing our forces will begin in the midst of ongoing
conflict. This section will look at our doctrine as it relates to
operational art, design, and planning for withdrawal from conflict.

Operational art, as defined by Joint Publication (JP) 3-0, Joint
Operations, is “the application of creative imagination by
commanders and staffs—supported by their skill, knowledge, and
experience—to design strategies, campaigns, and major
operations and organize and employ military forces.”3

Operational art integrates ends, ways and means, and feeds the
process of operational design.4 Operational design is defined by
JP 3-0 as “the conception and construction of the framework that
underpins a campaign or major operation plan and its subsequent
execution.”5 While doctrine at the strategic and operational level
does not specifically address withdrawal of forces from ongoing
conflict, JP 3-0 and JP 5-0, Joint Operations and Planning,
along with Army Field Manual (FM) 3-0, Operations, do address
conflict termination in the context of operational art and its
application in operational design. As discussed in the previous
paragraph, withdrawal from ongoing conflict is a function of
political objective and will govern the development of strategic
ends, ways, and means for the operational design of the campaign.

The transition of control and withdrawal of United States
forces at the national level is expressed in terms of a strategic
end state. According to Army FM 3-0, at the national level the
end state would be expressed in broad terms or conditions. The
strategic end state would not be expressed in purely military
terms, but through an integrated collection of activities for all
instruments of national power.6 JP 3-0 highlights the following:

Once the termination criteria are established, operational design
continues with the development of military strategic objectives,
which comprise the military end state conditions. This end state
normally will represent a point in time or circumstance beyond which
the President does not require the military instrument of national
power to achieve remaining objectives of the national strategic end
state.7

According to JP 5-0, operational design is based on strategic
guidance or direction that is initiated by the President through
the SecDef, Chairman Joint Chiefs of Staff, and the combatant
commander. This guidance defines success (ends) and “allocates
adequate forces and resources (means) to achieve strategic
objectives.”8 In the application of operational art, the Joint force
commander considers the conditions required to achieve the
objectives (ends) established by the National Command
Authority (NCA), the sequence of actions most likely to create
those conditions (ways), the resources required to accomplish
that sequence of actions (means), and finally the likely risk
associated with the plan.9

The Joint force commander has the responsibility of
understanding the ends, and utilizing the means to develop the
way he or she will employ military capabilities integrated with
other instruments of national power within the operational
environment. Army FM 3-0 refers to this process as “battle
command” and defines it as “the art and science of understanding,
visualizing, describing, directing, leading, and assessing forces
to impose the commander’s will on a hostile, thinking, and
adaptive enemy. Battle command “applies leadership to translate
decisions into actions—by synchronizing forces and warfighting
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End State

Conditions

Centers of Gravity

Operational Approach

Decisive Points

Lines of Operation/Effort

Operational Reach

Tempo

Simultaneity and Depth

Phasing and Transitions

Culmination

Risk

Frame/Reframe the Problem

Formulate the Design

Refine the Design

functions in time, space, and purpose—to accomplish
missions.”10 The Joint forces commander exercises battle
command in an operational environment that is made up of all
aspects of political, military, economic, social, information
infrastructure, physical environment, and time (PMESII-PT).11

Understanding how all of these factors interrelate is essential to
the formulation of operational design for the campaign and
visualizing the conditions that would precipitate the transition
of authority to the host nation, and subsequent withdrawal of
military forces from the conflict.

Army doctrine identifies the following 12 elements of
operational design that go into the development of a campaign
plan:

• End State

• Conditions

• Centers of Gravity

• Operational Approach

• Decisive Points

• Lines of Operation and Effort

• Operational Reach

• Tempo

• Simultaneity and Depth

• Phasing and Transitions

• Culmination

• Risk.12

It is important to consider
that each of these elements must
be continually assessed as
the  campaign progresses ,
particularly as the commanders
a n d  s t a f f  e v a l u a t e  t h e
effectiveness with which the
Joint task force is meeting its
campaign objectives and the
conditions necessary to execute
transition of authority and
subsequent  withdrawal  of
military forces (see Figure 1).

In summary, our doctrine
provides a road map to planning
for withdrawal from ongoing
conflict. The NCA defines the
end state and expresses that end
s t a t e  i n  b r o a d  t e r m s  o r
conditions. These terms or
conditions are not expressed in
purely mili tary terms, but
address  the  po l i t i ca l  and
economic environment as well.
With an understanding of these
terms or conditions along with
the operational environment
(PMESII-PT) and the threat,
military commanders and their
staffs exercise battle command
and apply operational art to

visualize the end state, nature, and design of the operation;
describe in terms of time, space, resources, purpose, and action;
and finally direct the operation in the form of a campaign plan.

The campaign plan for transition of authority and eventual
withdrawal of forces commanders must take into consideration
other factors such as the role of international organizations, the
influence of regional neighbors, and the relationship between
military forces and the host nation. Other questions to be
considered might be:

• Is there a residual force capability that must be maintained
for a period of time to enable the host nation security forces?

• Has the host nation requested this support, and if there are
combat enablers that will be left behind, what will be the
constraints and restrictions placed on their use?
At the strategic level, the NCA must consider what is

politically acceptable to the people. Do they have the will to
continue with some level of military support to the host country
until actual conflict termination? What resources must be secured
through appropriations to ensure success? Considering these
questions, along with an understanding of the application of
operational art and design, we will look at a historical case study
where a nation and its military withdrew from conflict prior to
termination.

Soviet Withdrawal from Afghanistan:
A Historical Look

The 10-year period (1979 to 1989) of Soviet involvement in
Afghanistan will serve as the case study for this article. As stated

Figure 1. Linking the Elements of Operational Design13
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earlier, withdrawal from ongoing conflict is perhaps one of the
most difficult military operations to plan and execute. The Soviet
withdrawal from Afghanistan was no exception. The Soviet
Union began the physical withdrawal of its forces on 15 May
1988 when a Soviet column of about 3,000 vehicles and around
12,000 troops departed Jalalabad, Afghanistan.14 After 10 years,
the Soviet Union was leaving Afghanistan at a human cost of
over 13,000 Soviet military personnel killed, 35,000 wounded,
and over 300 missing in action.15 The withdrawal was preceded
by years of negotiation that culminated in the signing of the
Geneva accords in April 1988 by the People’s Democratic
Republic of Afghanistan (PDRA), the government of Pakistan,
and jointly guaranteed by the Soviet Union and the United
States.16 This section will discuss the background of the invasion
and subsequent occupation, the strategic level decision to
withdrawal Soviet military forces, and the operational planning
and execution of the withdrawal in the midst of an ongoing
conflict with insurgent groups in the country.

Background: The Decision to Invade and Initial
Occupation
Contrary to popular thought at the time, the 1979 Soviet invasion
of Afghanistan was not the first step in an eventual push to expand
Soviet influence over the oil rich region of the Persian Gulf.17

Soviet objectives in Afghanistan were limited.18 Soviet insertion
of military forces was a last attempt to establish some form of
security and stability along its southern border after years of
political turmoil in Afghanistan.19 The Kremlin sought an Afghan
government that was capable of uniting the various factions of
the PDRA and serving as a reliable socialist partner to the Soviet
Union.20 They also sought to assert some control over what the
Soviets referred to as the arc of influence—Afghanistan, Pakistan,
and Iran.21

Direct and overt Soviet military intervention was initiated in
December 1979 following multiple, often bloody, exchanges of
power that began with the ousting of King Zahir Shah in July
1973, and culminating in the overthrow of President Mohammad
Tariki by the deputy prime minister Hafizullah Amin in the fall

of 1979. 22 The political morass combined with a growing
insurgency movement of several Islamic resistance groups based
in Pakistan left no other option in the mind of the Kremlin except
for military intervention to bring stability and prevent the
conflict from disrupting the Southern Soviet Republics. The
Soviet Army entered Afghanistan in late December 1979 with
about 50,000 combat troops. They did not enter with the intent
of conducting a long term military occupation. The Soviet Army
units were not organized, trained or equipped to face the
insurgency that followed their invasion.23 The belief within the
Kremlin, and the Soviet Army, was that the invasion and
subsequent occupation would meet little resistance and would
only be necessary until such time as the Afghan government was
stable enough to operate semiautonomously under a leader that
was in line with Soviet interests.

During the occupation, the Soviets sought to utilize their
economic and military power to build Afghan capacity to govern
in a Soviet style system and grow capability within the Afghan
Army to secure the government. The Soviet operational concept
was to occupy the main air bases, Afghan garrisons, and key
government centers and use their air and ground mobility to
control key lines of communication and urban areas.24 Soviet
Army divisions were dispersed by regiments, battalions, and
companies in urban areas and along key routes.25 Advisor teams
were placed at all levels of the government and within the Afghan
military to train and coach.26

Within a short time after the invasion, the occupation of
Afghanistan by the Soviet 40th Army saw the growth of a variety
of insurgent groups who were in opposition to the Soviet-backed
government and foreign occupation. This caused the Soviets to
enhance their advisor teams to allow for timely coordination and
control of combat multipliers such as tactical air (TACAIR),
artillery, mobility, and heavy armor. Soviet tactical operations
to combat the insurgents consisted primarily of air assault
operations in concert with mounted ground assault convoys to
mass on opposition forces in or around the key urban centers or
interdicting lines of communication.27

At the time of the invasion, there were numerous threat groups
that opposed both the Afghan
government and the Soviet
occupation. These groups are
commonly referred to as the
Mujahideen. According to most
analysts, the Mujahideen could
be classified as fundamentalists
or tradit ionalists .  Whether
f u n d a m e n t a l i s t s  o r
traditionalists, the Mujahideen
comprised a great diversity of
g r o u p s  a n d  w a s  h i g h l y
segmented along tribal, ethnic or
linguistic, sectarian, ideological,
and personal loyalty lines (see
Table 1 for a breakdown of the
various Mujahideen groups).28

They operated in areas where
they enjoyed popular support
and generally followed these
principles in the execution of
their guerrilla operations:

 SECT IDEOLOGY ETHNIC 
BASE 

GEOGRAPHIC 
BASE 

Alliance (Seven Party) 
Jamiat-i-Islami Sunni Moderate/Fundamentalist Tajik North-Northeast 

Hezb-e-Islami (K) Sunni Fundamentalist Pushtun Kabul / Southeast 

Hezb-e-Islami (G) Sunni Radical Fundamentalist Pushtun North and Southeast 

Islamic Union Sunni Ultra Orthodox  
Fundamentalist 

Pushtun Southeast 

Harakat Sunni Traditionalist Pushtun Southern Tribal 

National Islamic Front for 
Afghanistan 

Sunni Traditionalist/Royalist Pushtun Southern Tribal 

Afghan National 
Liberation Front 

Sunni Traditionalist Pushtun Southern Tribal 

Shia Parties 

Shura  Shia Traditionalist Hazara Central Hazarajat 

Nasr Shia Radical Pro-Iranian Hazara Central Hazarajat 

Harakat Shia Moderate Fundamentalist Various  Urban Areas 

Pasdaran Shia Radical Pro-Iranian Hazara West and Central 

Table 1. Breakdown of Various Mujahideen Groups
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• Avoid direct combat with regular forces when they are
numerically stronger

• Avoid combat actions that would result in position warfare—
give up terrain to preserve the force

• Emphasize surprise offensive actions—particularly at night

• Use terror and ideological influence over the Afghan Army
and local population not supportive of the Mujahideen29

The 1989 Congressional Research Service Report to
Congress states that over the period of the occupation, financial
and military aid to the Mujahideen was funneled through
guerilla bases in Pakistan.30 It goes on to state that this support
was provided by the United States, Pakistan, and Saudi Arabia
along with several other gulf states. Additionally, the United
States and Pakistan provided military intelligence, logistical
support, and weapons to Afghan resistance fighters.31 Iran had
limited involvement with the Sunni Muslim groups among the
Mujahideen, and only maintained sentimental or political
attachment to the Shia groups inside Afghanistan.32

The Strategic Decision to Withdraw
Gorbachev announced his intent to withdraw military forces from
Afghanistan to the 27th Communist Party Congress on 26
February 1986.33 Over the next 2 years, under the diplomatic lead
of Diego Cordovez, the Deputy Secretary General of the United
Nations, the Republic of Afghanistan, Pakistan, Soviet Union,
and the United States worked through the complex diplomatic
issues surrounding a Soviet military withdrawal in the midst of
an ongoing insurgency. The 14 April 1988 signing of the Geneva
Accords on Afghanistan marked the official declaration by the
Soviet Union to withdraw its military forces from Afghanistan.
Two important caveats were attached to the accords. First,
Pakistan and the United States insisted that the signing of the
accords did not signify recognition of the
Afghan government. Second, the United States
would reserve the  r ight  to  supply the
Mujahideen as long as the Soviet Union was
doing the same to the Afghan government.

The terms of the accords set the strategic
level guidance for the operational execution of
the withdrawal. The accords called for a Soviet
withdrawal over a 9-month period. The
withdrawal was set to begin on 15 May 1988.
Redeployment of forces would be front loaded,
with half of the Soviet forces redeploying in the
first 3 months, and the remainder over the
following 6 months. An international team
under the United Nations was to observe and
report on the withdrawal.34 In anticipation of a
formal change in policy, by January 1987 the
Soviets began to curtail military action to lessen
casualties.35 The Soviet forces in Afghanistan
responded to  Mujahideen a t tacks  and
supported Afghan operations to combat the
insurgency. On 7 April 1988, 1 week before the
signing of the Geneva Accords, the Soviet
Ministry of Defense (MoD) issued the
withdrawal order to the 40th Soviet Army.36 The
MoD’s general staff, the operational group of
the Ministry deployed forward in Afghanistan,

the staff of the Turkmenistan Military District and the 40th Army
staff conducted planning in parallel for several months prior to
the release of the MoD’s release of the order.37 According to
Marshal Akhromeyev, Chief of the General Staff of Soviet Armed
Forces, on 15 April 1988 Soviet military strength in Afghanistan
was 103,300 personnel.38 The Soviets had 9 months to withdraw
these forces while maintaining the capacity for the Afghan
government and military to function in the midst of an ongoing
insurgency.

The Withdrawal Plan
At the strategic level the Soviet Union planned to maintain its
support for the Afghan government under President Najibullah
by providing an estimated $300M in economic aid and military
equipment a month after Soviet troops were withdrawn.39 They
also planned to leave some military advisors assigned to the
government to continue in its assistance to the Afghan military.
The plan for withdrawing Soviet military personnel was two
phased and tied to the Geneva accords, calling for half of the
troops to be withdrawn in the first 3 months and the remaining
half in the later 6 of the 9 month withdrawal period. The
withdrawal would take place over two primary routes—the
western route exiting Afghanistan into the Union of Soviet
Socialist Republics (USSR) at Kusnka, and the eastern route
through Termez (see Figure 2).40

Planners of the 40th Army designated forces in both phases to
secure the routes and the force assembly areas—task organizing
additional artillery and fixed and rotary wing attack aircraft to
ensure they had the resources necessary for the mission.42 Soviet
forces were not evenly distributed through the country, but were
deployed along main lines of communication, major cities, and
airfields. The plan prioritized the withdrawal of forces from the
Army’s western garrisons but was later modified to delay

Figure 2. Withdrawal Concept Sketch41
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evacuation or handover of Shindand and Heart until phase II.43

The planners also gave unprecedented access to the press. They
organized press coverage and accredited over 212 journalists
from the Soviet block and other countries; this access also
included embedded journalists who would redeploy with Soviet
troops.44

Phase I of the plan was scheduled to begin on 15 May 1988
and be complete by the middle of August in compliance with
the Geneva Accords. Phase II was scheduled to begin in
November of 1988 and continue until the middle of February.
During both phases, the plan called for garrisons to be closed
and collapsed into their parent organization at larger garrison
locations (company folded into battalion, battalions into
regiments), or handed over to the Afghan Army. Garrisons
handed over to the Afghan Army were to be complete with 90
days of supply to include fuel, ammunition, and food.
Additionally, 40th Army units would hand over various armored
vehicles, artillery, mortars, multiple launch rockets (MLR), air
defense artillery (ADA) systems, and small arms.45 Throughout,
about one-third of the available force would be available for
counterinsurgency operations in conjunction with Afghan forces.
The remaining forces would be focused on maintaining security
around garrisons, bivouac areas, and redeployment routes. The
Afghan army continued to focus its forces in major urban areas
and resupply routes between the garrisons.

Execution of the Withdrawal
When phase I of the withdrawal began, the Soviets had about
100,300 personnel on the ground in Afghanistan (see Table 2).
Phase I execution went generally according to plan. The intensity
of the insurgency varied throughout the country. The Mujahideen
controlled almost 85 percent of the land in Afghanistan while
Afghan and Soviet forces controlled major urban centers and key
routes.46 The general consensus among the majority of
Mujahideen leaders favored allowing the Soviets an unhindered
withdrawal.47 This facilitated their desire and ability to take the
fight to the Afghan government forces once the Soviets were out
of the picture.48

However, there were some differences of opinion among the
Mujahideen leaders, and reaction to the withdrawal differed based
on the group. Some leaders did not want to risk inviting aerial
and artillery retaliation that would attrit their forces for the fight
to come against the Afghan government.49 Other leaders sought
to make local cease fire arrangements with Soviet units to allow
them safe and speedy passage home. Still others viewed attacks
on Soviet convoys as their source of supply for arms and
ammunition and took resupply opportunities as they presented
themselves.50 Despite these differences, the vast majority of the
Mujahideen saw the defeat of the sitting Afghan government as
their ultimate goal. Their first step to legitimacy was the defeat
of a major Afghan Army garrison and control of a major urban
center.

The Soviet garrison at Jalalabad was the first garrison signed
over to the Afghan Army. As the garrison was handed over to the
Afghan Army, groups of Mujahideen began to encircle Jalalabad
but did not initiate an attack.51 Again Mujahideen leaders were
not united or in sufficient enough agreement to pull together a
plan to overtake the garrison. Had the Mujahideen leaders only
known what was happening inside the Jalalabad garrison after
the Soviet’s departure, they might have been more motivated to
develop a plan to overrun it.

There were issues that arose after the 66th Separate Motorized
Rifle Brigade evacuated.52 Despite a detailed plan and subsequent
execution of the handover under the eyes of Afghan inspectors,
within hours of the brigade’s departure there was significant
looting of everything from window frames to the 90 days of
supply that was left behind.53 The 40th Army quickly learned their
lesson and applied modifications to its garrison handover
procedures: 1) all property would be signed for by an Afghan
MoD official and 2) all handovers, to include the inspection and
transfer, would be videotaped.54

As Phase I drew to a close in August of 1988, the 40th Army
had redeployed 50,200 troops back to the Soviet Union. Soviet
forces remained in seven Afghan provinces conducting combined
operations with the Afghan Army, securing key administrative
centers and air bases.55 Armed opposition throughout the phase
was focused against the Afghan government and army. The
Mujahideen did undertake attempts to seize power in Kunar,
Nangarhar, Pakta, Logar Wardak, and Kandahar provinces, even
seizing control temporarily of the garrison at Kunduz (Kunduz
Province) on 12 August.56 All of these attempts were thwarted
by combined operations by Soviet and Afghan forces. In the case
of Kunduz, the city and garrison were retaken on 15 August.

Phase II of the withdrawal was scheduled to begin in
November 1988. Insurgents continued to focus efforts on
undermining the morale of the Afghan Army and the government
by continuing its attacks against key urban areas and garrisons
held by the Afghans.58 Weather, combined with the efforts of the
insurgency, caused the Afghan government to request that the
Soviets delay further withdrawals until the Afghan Army could
stabilize security around its urban centers.59 About 30,000
Mujahideen were postured around Kabul and another 15,000
around Jalalabad. Rocket attacks were hitting Kabul and other
cities and there were enough stingers in the hands of the insurgents
to keep Soviet aircrews on their toes.60

The Soviets agreed to the delay, and undertook diplomatic
efforts to put pressure on the Pakistani government to withhold
aid to the Mujahideen.61 Meanwhile, the Soviets brought in MIG-
27s and SCUD-Bs for additional strike capability.62 During the
pause in their redeployment the Soviets continued efforts to
improve the capability of the Afghan Army by supplying new
equipment such as BTR-70s fitted with 30mm cannons and the
BM-27 Multiple Launch Rocket System (MLRS).63

Phase II withdrawal resumed in early January 1989. Soviet
military remaining in Afghanistan was a little less than half of
their starting force of 100,300 in May 1988 (see Table 2). Soviet
concerns during this phase were repatriation of Soviet prisoners
of war and security of the Soviet force yet to withdraw.65 To secure
safe passage of convoys, Soviet forces worked to arrange (often
making payments) local cease fires with Mujahideen groups and
even hired local tribal militia forces as security. On 14 February
1989 the last Soviet column crossed the freedom bridge and left
Afghanistan.66 Many of the Mujahideen went home after the
Soviet withdrawal, and President Najibullah worked to hire them
for security of key facilities as well to integrate them into the
government.67

The Soviets continued their economic support (about $3B
annually) and some military support through a small contingent
of military advisors to assist with logistics and air support.68 The
absence of Soviet troops did facilitate escalations of violence
by the Mujahideen and even a coup attempt by the Afghan
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Minister of Defense. The Afghan Army and government met the
challenge and defeated efforts by insurgents and the Minister of
Defense.

Analysis of the Withdrawal in the
Midst of Conflict

Many sons of Russia have fallen on Afghan soil in recent
years. So, why is it that at home the obelisks are silent about
our boys who have died fighting for our friends?

—Gennady Kostyuk, Soviet Army Surgeon69

This section analyzes the Soviet withdrawal from Afghanistan
by first addressing the change in national level strategy that
precipitated the withdrawal. Second, it examines the operational
level challenges in the context of operational art and design that
the Soviet Army addressed and failed to address in their planning
and execution. Finally, it discusses three lessons learned for
application in future conflict.

A Change in Strategy
The goal of any national policy is to achieve a strategic end that
promotes a nation’s interests. National level leaders and statesmen
have a responsibility to craft a policy and strategy that is in the
interests of the nation with respect to national will and what is
acceptable and supportable concerning the commitment of
military forces as a means. The Soviet strategic end state for
Afghanistan in 1979, and in 1989, was a stable socialist
government within what the Soviets considered their sphere of
influence. The strategic decision to withdraw was not a change
in the envisioned end state for Afghanistan, but a change in how
the Soviets viewed the use of national power to achieve that end
state. The military instrument of national power was no longer
the preferred way to achieve the end state.

Internal changes within the Soviet Union brought about by
Glasnost, combined with Gorbachev’s political and economic
reforms—Perestroika, caused the Soviet Union to reevaluate its
national interest and allocation of national power with respect
to Afghanistan.70 The occupation and counterinsurgency
campaign in Afghanistan never enjoyed popular support. The
increased openness in the media brought the war in Afghanistan
to light for the average Soviet citizen.71 This new openness,
combined with Gorbachev’s view that there was no military
solution to the problems in Afghanistan and his strong desire to
improve relations with the United States, changed the policy and
strategy implementation in Afghanistan.72

While Gorbachev maintained that he wanted to leave
Afghanistan with a strong stable government that served as a
socialist partner to the Soviet Union, he did not view the military
as the principle means of achieving that political end state.
Political change inside the Soviet Union and pressure from the
greater global community would not allow the Soviets to use
the military instrument of national power to achieve that end.
Political and diplomatic support to the DRA government, along
with $3B in annual economic aid, would become the principle
means and way for achieving the desired ends for Afghanistan.
Fighting a counterinsurgency in Afghanistan (which Gorbachev
referred to as a bleeding wound) could no longer be tolerated as
a way to the strategic end state.73

Ultimately, the collapse of the Soviet Regime and the rise of
the Russian Federation brought about a policy change that cut
diplomatic, political, and economic support to the DRA. Without
the economic and political support of its Soviet ally, the Afghan
government was not able to stand. By December 1991, the
pressure of the traditional and fundamental Islamist groups that

 Total Western 
Corridor 

Eastern 
Corridor 

Personnel 
(thousand) 100.3 42.8 57.5 

HQs Personnel 3.6 0.8 2.8 

Combat Personnel 70.7 36.4 34.3 

Service Support 
Personnel 14.3 2.4 11.9 

Total Combat 
Battalions  93 21 72 

Battalions 
securing DRA 
Cities and Facilities 

40 7 33 

Battalions 
Securing LOCs  15 4 11 

Battalions 
Reinforcing LOC and
DRA Facilities 

9 2 7 

Battalions on 
Convoy Escort 3 1 2 

Battalions 
Securing Factories 
and Plants 

5 0 5 

Battalions 
Available for 
Offensive 
Operations 

30 8 22 

 Total Western 
Corridor 

Eastern 
Corridor 

Personnel 
(thousand) 50.1 10.1 40 

HQs Personnel 2.4 0.4 2 
Combat Personnel 29.2 6.7 22.5 
Service Support 
Personnel 18.5 3 15.5 

Total Combat 
Battalions  56 10 46 

Battalions Securing 
DRA Cities and
Facilities 

29 6 23 

Battalions Securing 
LOCs  15 3 12 

Battalions on 
Convoy Escort 2 0 2 

Battalions Securing 
Factories and Plants 5 0 5 

Battalions 
Available for 
Offensive 
Operations 

5 1 4 

ARMY AVIATION    
  Transport Aircraft 21 0 21 
  Jet Aircraft 97 27 70 
  Helicopters 81 17 64 

Table 3. Soviet Forces at the Start of Phase II64

Table 2. Soviet 40th Army Prior to the Start of Withdrawal57
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were supported by Pakistan, and to some extent the United States,
brought down the government and plunged the country into
civil war.

Operational Challenges: A Disconnect with Strategic
End State
If there is a shift in national strategic guidance, it becomes
necessary to revisit step 1 of the operational design process (see
Figure 1). One must reframe the problem in the context of the
new guidance. Revisiting step 1 is crucial because it establishes
the operational end state based on the revised strategic guidance,
lays out the conditions that allow that end state to be achieved,
and finally, establishes centers of gravity that focus the campaign
objectives. The change in Soviet national strategy with respect
to Afghanistan dictated a return to step 1.

At the operational level, the Soviet military did revisit step 1
of the operational design process. Their reframing of the problem
identified the following operational end state: all military forces
less a small advisory force out of the country by 15 February 1989
and Afghan Army and Air Forces capable of independent
operations. By all accounts the Soviet operational plan for
withdrawing forces in the midst of an insurgency was generally
very successful in getting its forces out of Afghanistan. The Soviet

Army was in little more than a defensive posture against a
determined but somewhat fractured insurgency. In analyzing the
Soviet operational planning and execution of the withdrawal, it
is evident, that at the operational level, the Soviets did not clearly
articulate an operational end state relative to the threat. Two
operational themes develop relative to the insurgency, created
some operational challenges for the Soviet Army inside
Afghanistan. First, timelines may suit the political and broader
foreign policy goals, but they create seams for the threat forces
to exploit. Second, agreements with antagonists to the legitimate
government work to undermine the desired strategic end state.

The Geneva Accords on Afghanistan forced a 9-month
withdrawal timeline on the Soviets. The public declaration of a
timeline was essentially under the auspices of the United Nations,
pressure from the United States and Pakistan, and to some extent
Soviet popular opinion. The Soviets did make DRA stability a
condition for withdrawal; however, the signed Geneva Accords
said otherwise.74

 The establishment of a hard timeline for withdrawal allowed
the enemy to hold its offensive operations until Soviet troops
were withdrawn. Throughout the withdrawal period, the
Mujahideen sought to exploit opportunities and place pressure
on the DRA and the Afghan Army after the transfer of authority

Before committing to the application of the military instrument of power

as a means to a strategic ends, strategic leaders must have an

understanding of what is acceptable concerning the utilization of

military force to achieve strategic ends. The assessment should be

made with a clear understanding of the red lines for the use of force,

and the level of sacrifice the nation is willing to accept to achieve that

aim; to do otherwise might cause a collapse of will and jeopardize

strategic success. The commitment of the nation’s government is

essential if strategic ends are to be achieved.

force allocation was balanced to provide for force protection
during the withdrawal, combat forces and enablers sufficient to
support  the Afghan Army in i ts  securi ty of l ines of
communication and urban areas, and finally, sustaining the
equipping mission necessary in an attempt to continue building
capacity in the Afghan military. Execution of the withdrawal
took 9 months. At the end of that period the DRA under President
Najibullah remained in control and retained significant political
and economic support from the Soviet Union for his government.

However, despite the orderly withdrawal and the fact that
Najibullah remained in control, it is important to note that the
resistance remained in full control of almost 85 percent of
Afghanistan at the time of the Soviet withdrawal and the Afghan

of a garrison and area of operation took place. While the Soviets
were able to respond effectively with TACAIR to support the
Afghan Army, or directly participate with ground combat forces
in a counterattack to retake an overrun garrison, these
Mujahideen efforts had a weakening effect on the DRA and forced
the Soviets to take a pause in their withdrawal plans. The strategic
decision to accept a timeline eliminated a true conditions-based
option for the Soviet withdrawal. The focus of the operational
planning and execution was getting military forces out of the
country rather than ensuring the Afghans were ready to go it alone
against the Mujahideen.

The second key theme in the operational planning and
execution is that the Soviet military conducted negotiations and
brokered separate agreements with the enemies of the Afghan
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government to facilitate their withdrawal. This action undermined
the legitimate government and did not support the overall
strategic end state espoused by the Kremlin.

As an example, early in the withdrawal the eastern provinces
of Kunar, Nigrahar and Pakta were designated as a demilitarized
zone. This designation eventually spread to include Ghazni,
Zabul, and Kandahar provinces.75 This declaration expanded the
amount of ungoverned space to the Mujahideen, allowing
insurgent leaders like Ahmad Shah Masoud to move in quickly
and reoccupy the Panjshir Valley as the Soviet troops withdrew.76

Masoud went on to make a separate ceasefire agreement with the
Soviets in June allowing freedom of movement of Soviet forces
out of Afghanistan to Soviet territory.77 Additionally, the Soviets
went on to cut deals with Mujahideen leaders in the Shindand
and Heart provinces to guarantee safe movement.78

The effort at the tactical and operational level to secure free
movement of forces out of the country undermined the legitimacy
of the Afghan government. At the completion of the Soviet
withdrawal, the Afghan government was left with the choice of
working to include these groups in the government or fighting
them. There was no surge effort on the part of the 40th Soviet Army
to assist the government in gaining control of the ungoverned
spaces and or even aggressively continuing counterinsurgency
operations against those Mujahideen groups that would oppose
the government upon Soviet withdrawal. The sole focus of the
40th Soviet Army, post Geneva, was to get out of Afghanistan.

At the operational level, when the strategic guidance changed,
reframing the problem might have facilitated a withdrawal
campaign plan that sought to encourage and enable an
aggressive counterinsurgency effort by the Afghan Army.
Because the Soviets became so focused on getting themselves
out of Afghanistan, the Afghan government became tentative, if
not reluctant, to continue to wage war on the insurgents. As a
result, upon departure by the Soviets in February 1989 the
Afghan Army and the government were in no more than a
defensive posture, centered around key urban areas while the vast
majority of Afghanistan remained ungoverned and under the
control of Mujahideen groups.

In summary, there was a disconnect in the articulated strategic
end state desired by Gorbachev and the Kremlin, and what was
executed in the withdrawal. Even after the signing of the Geneva
Accords on Afghanistan, Gorbachev’s envisioned end state was
a stable socialist government that aligned itself within the Soviet
sphere of influence. The operational design of the withdrawal
was almost exclusively focused on getting Soviet troops out of
Afghanistan according to the timeline dictated by the Accords.
The operational execution did take a temporary pause from
November 1988 to January 1989, but the pause was due to the
weather and in some part by the pleading of the Afghan president
for a delay due to recent gains by the Mujahideen in the eastern
regions of the country. The establishment of a timeline combined
with tactical and operational level negotiations with the
insurgents by Soviet forces disadvantaged the legitimate
government and worked against the strategic political end state
with regards to the Afghan state.

Lessons for the Future
The Soviet withdrawal from Afghanistan is a case where the
change in strategic ways and means did not achieve the stable
end state envisioned in 1979. Internal political and economic

changes within the Soviet Union drove a change in strategy for
Afghanistan, resulting in a withdrawal of military forces prior to
conflict termination. After the Soviet withdrawal in 1989, the
Soviet state dissolved. The rise of the Russian Federation brought
an end to economic and diplomatic support to the Afghan
government, plunging Afghanistan into a bloody civil war that
cost thousands of Afghan lives.

Soviet involvement in Afghanistan had its own set of strategic
circumstances associated with the invasion and the withdrawal
of military forces. Soviet involvement must be looked at in
historical context; therefore, it does not provide a set of
indisputable principles to serve as the framework for future
strategic and operational decisionmaking. It does serve, as is the
case with all history, as a way to examine some lessons for the
future.

The breakup of the Soviet Union, the rise of transnational
terrorism, the threat of weapons of mass destruction proliferation,
and the effects of globalization resulted in new types of threats
and complexities that impact our security strategy. Holding with
the analytical view by many that in the future our national
decisionmaking will take place in a multipolar world that is in a
state of persistent conflict, there are three lessons that we may
take from the Soviet withdrawal from Afghanistan and apply to
the future application of force.

First, before committing to the application of the military
instrument of power as a means to a strategic ends, strategic leaders
must have an understanding of what is acceptable concerning
the utilization of military force to achieve strategic ends. The
assessment should be made with a clear understanding of the red
lines for the use of force, and the level of sacrifice the nation is
willing to accept to achieve that aim; to do otherwise might cause
a collapse of will and jeopardize strategic success. Nation
building, stability and support, or counterinsurgency demand a
high level of sacrifice for a nation and are resource intensive in
terms of personnel, time, and money. The commitment of the
nation’s government is essential if strategic ends are to be
achieved.

Second, the strategic decision to withdraw military forces prior
to conflict termination must be nested with the operational plan
and based on conditions. It should be based on the capability of
the supported nation’s security forces and its government to see
the conflict through termination. If the conditions for withdrawal
are met, there should be a strategy implemented using other
means of national power to see the conflict through termination.

Finally, at the operational level, reframe the problem when
there are changes in the strategic guidance. Reframing the
problem is the first step in operational design, and prompts
commanders and staff to assess the end state, conditions, and
centers of gravity that allow strategic success. The military end
state must support the overall strategic end.

Conclusion

Victory is the main objective in war. If this is long delayed
weapons are blunted and morale depressed.

—Sun Tzu, The Art of War

Our National Security Strategy states that “it is the policy of the
United States to seek and support democratic movements and
institutions in every nation and culture, with the ultimate goal
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of ending tyranny in our world.”79 The execution of this policy
will drive us toward conflicts where we will be building
democracy or bringing stability where democracy is threatened.

According to our doctrine, the national leadership must
develop an overarching strategy that carefully looks at the
application of the military instrument of power as we implement
the policy outlined in our National Security Strategy. The
National Command Authority defines the end state, and
expresses that end state in broad terms or conditions. These terms
or conditions are not expressed in purely military terms, but
address the political and economic environment as well. With
an understanding of these terms or conditions, along with the
operational environment and the threat, military commanders
and their staffs exercise battle command and apply operational
art to visualize the end state, nature, and design of the operation;
describe it in terms of time, space, resources, purpose, and action;
and finally, direct the operation in the form of a campaign plan.

The analysis of the Soviet withdrawal from Afghanistan
reveals that there was a disconnect in the strategic end state
desired by the Kremlin, and what was executed in the operational
withdrawal plan. The operational design of the withdrawal was
almost exclusively focused on getting Soviet troops out of
Afghanistan according to the timeline dictated by the Accords.

termination must be nested with the operational plan and be
conditions based. Finally, at the operational level, reframe the
problem when there are changes in the strategic guidance.

In conclusion, this article examined withdrawal from conflict
at the strategic and operational level in relation to our doctrine
and the Soviet withdrawal from Afghanistan. Finally, it outlined
three lessons learned that might be applied to future military force
application. The thesis put forward was that history may provide
us some lessons that may be applied to future conflicts where
withdrawal of military forces prior to conflict termination is
necessary. Through the course of research and analysis, lessons
have been outlined and the assertions made that history does
provide lessons that can be applied within the construct of our
current doctrine.
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Nuclear Munitions and Missile Maintenance: Officer Attraction and Retention

Sandra M. Gregory, Colonel, USAF

Introduction

A number of Department of Defense (DoD) and Air Force
reports issued since the end of the Cold War have
highlighted a deterioration of nuclear expertise in the

United States military. Two recent events serve as examples—
an unauthorized movement of nuclear weapons from Minot Air
Force Base (AFB) to Barksdale AFB in 2007, and a subsequently
discovered inadvertent shipment of nuclear-related material to
Taiwan in 2006. Both of these events involved Air Force
personnel, and are helping to make the new Air Force Chief of
Staff’s number one priority the reinvigoration of the nuclear
enterprise. Part of this effort should include reversing the
deterioration of, and regaining lost nuclear expertise by restoring
the value once accorded this expertise. Otherwise, “there will be
little incentive for the best and brightest to enter this key field.”1

Indeed, personnel issues such as inadequate training, lack of
discipline, and inattention to detail, were at the heart of these
incidents. Nuclear personnel no longer had the knowledge
required to accomplish the mission in an error-free manner or to
understand why the mission had to be accomplished in a
standardized way, time after time. The Air Force instructions that
replaced the much more detailed Air Force regulations of the past,
as well as a continuous pursuit of efficiency in recent years,
contributed to shortcuts that eliminated necessary steps from
nuclear procedures. But even before personnel can be properly
trained and inculcated with the required discipline for the zero-
defects nuclear environment, qualified and motivated personnel
must be available. Thus, nuclear career fields must attract and
retain sufficient numbers of personnel who have the ability to
achieve a standard of perfection. However, as this article will
show, at least one officer career field critical to the nuclear
enterprise—munitions and missile maintenance—does not
currently attract and retain adequate numbers of the best and
brightest personnel to accomplish the Air Force nuclear
maintenance mission to the standard required. Therefore, Air
Force leaders must make changes in the munitions and missile
maintenance officer career field in their effort to reinvigorate the
nuclear enterprise.

Commissioned in the aftermath of the unauthorized
movement of nuclear weapons from Minot AFB to Barksdale
AFB, a report generated by the Defense Science Board (DSB)
Permanent Task Force on Nuclear Weapons Surety (hereafter
referred to as the Welch Report) pointed to the need for “an

environment that attracts, nurtures, and guides the right numbers
of the best and brightest [emphasis added] as stewards of this
uniquely powerful national security force.”2 The DSB Report
on Nuclear Deterrence Skills found that, “In the absence of a
strong national commitment to sustaining the nuclear security
enterprise and visible leadership starting at the senior levels, it
is difficult to keep the rigor and focus needed at all levels to
meet the demanding proficiency standards that are indispensable
for nuclear deterrence activities. It also is difficult, absent such
a strong national commitment, to retain the best of the younger
workforce [emphasis added]. Words are not enough. There must
be evidence of commitment that manifests itself in both strong
leadership and real, meaningful work.”3 Another report from a
blue ribbon review (BRR) stated that the nature of nuclear
weapons demands superior personnel.4

Examining the status accorded nuclear weapons after the end
of the Cold War, many anticipated the current difficulties, as
shown by a RAND report published in 2003 (12 years after the
end of the Cold War).

At least as important as the technical skills are those of the military
operators. Given current service priorities, nuclear weapons skills
and experience are likely to lose the luster that they once had.
Traditionally, both in the Air Force and the Navy, nuclear service
has been considered an elite assignment and was sought after
accordingly. With the current general lack of interest in nuclear
issues, it will be difficult to persuade talented officers and
enlisted personnel to enter nuclear career fields. [emphasis
added]  Even including nuclear skills in the tool kits of officers on
planning staffs will be difficult, as current experience suggests. In
some cases—bomber operations, for example—there should be
less of a problem, because nuclear operations are not that different
from conventional operations. On the other hand, the most
specialized skills associated with handling nuclear weapons
are going to be harder to maintain. [emphasis added]

Withering away of US nuclear operational expertise, support
infrastructure, and weapons-design capability may be unavoidable,
given current career incentives, fiscal constraints, political realities,
and service priorities. Thus, US nuclear capability may diminish
over time whether it likes it or not.5

A report issued in 1997 included, as a necessary condition
for proper nuclear weapon system sustainment, “career paths …
for both military and civilian personnel that attract and retain
suf f ic ien t  numbers  o f  personne l  wi th  appropr ia te
qualifications.”6 It is clear that this requirement exists still today,
as even the DSB report on imperatives for the next administration
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addressed the need for “reestablishing valued career tracks for
those with nuclear expertise.”7 Although not the only area of
concern in the nuclear enterprise, declining nuclear expertise and
the resulting need for more emphasis on viable careers for officers
in nuclear fields definitely requires attention.

Scope

According to the BRR, “the issue of declining nuclear expertise
is a problem in specific areas in the Air Force—including
operations, nuclear munitions officers, weapons technicians, and
security forces.” The BRR noted, for example, that “in the support
arena, a recently selected munitions squadron commander had
dated experience (limited exposure as a second lieutenant).”8 The
Report of the Secretary of Defense Task Force on DoD Nuclear
Weapons Management (hereafter referred to as the Schlesinger
Report) also highlighted the need for the Air Force “to focus on
developing and managing nuclear-experienced personnel,
particularly in maintenance and security personnel” and
provided several observations related to maintenance officer
shortages at missile wings.

• There are three year groups with only one person in each with
a missile maintenance background.

• The 1993 year group has no missile maintainers in its ranks.
• Some ICBM maintenance group commanders are on their

second group command tour because there is no senior level
expertise to fill in behind them.

• There are no majors available to fill the four major (O-4)
missile maintenance billets at one missile wing.9

Therefore, the munitions and missile maintenance officer
career field [Air Force Specialty Code (AFSC) 21M] warrants
review for changes that may be required in pursuit of nuclear
enterprise reinvigoration.

Today’s renewed emphasis on the nuclear enterprise provides
a good opportunity to review the munitions and missile
maintenance officer career field. Specifically, this research will
focus on how to attract and retain Air Force officers to nuclear
munitions and missile maintenance by first assessing the current
environment and then determining if this environment would
have to change to make the nuclear portion of the career field
more attractive. The force development and personnel
management processes themselves will be addressed only to the
extent that they affect the attractiveness of the career field and
the ability to retain personnel in it. For example, although the
existence of training may be important for attracting and
retaining officers, this research will not address the specifics of
that training.

Methodology

Besides the unclassified post-Cold War reports on nuclear
deterrence and nuclear weapons, the author reviewed RAND
reports about force management and development in the Air
Force, general officer biographies (for munitions and missile
maintenance experience), and Air Force publications (to keep
this paper unclassified, classified reports were not used). For much
of the data, the author relied on interviews, including 16 of the
25 Air Force colonels (O-6s) who are core munitions and missile
maintenance officers, three career field managers (CFM) on the
Air Staff, all the Air Force Personnel Center (AFPC) officers since
the career field was created, three of the Air Force Space
Command (AFSPC) functional area managers (FAM) for missile
maintenance officers, as well as the Air Force Nuclear Weapons
Center (NWC) commander. The reader can refer to Air Force
Instruction (AFI) 36-2640, Executing Total Force Development,
for additional information on CFMs, FAMs, AFPC assignment
teams, as well as the development teams (DT) to be discussed
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later in this article, and their role in Air Force officer force
development.

Career Field Background

The munitions and missile maintenance officer AFSC, 21M, is
explained in AFI 36-2101, Classifying Military Personnel. The
first character (2) designates Logistics, the second combined with
the first (21) designates Maintenance, and the third combined
with the first two (21M) specifies Munitions and Missile
Maintenance (as opposed to 21A which specifies Aircraft
Maintenance).10 The munitions and missile maintenance officer
career field, hereafter referred to as 21M, was created in 1999
when the munitions portion of the aircraft maintenance career
field and the missile maintenance career field were combined.
Approximately 200 aircraft maintenance officers with munitions
experience were designated as 21Ms when the career field was
created. Historically, munitions maintenance had been a separate
career field (not part of aircraft maintenance), but included
explosive ordnance disposal (EOD) officers (EOD is now part of
civil engineering) and weapons safety officers (no longer a major
part of any career field).

Missile maintenance, on the other hand, had always been a
separate career field. Initially, missile maintenance was not a
direct accession AFSC. Instead, missile maintenance officers
came from other AFSCs, including missile operations.11 As late
as 1991, some missile crew members transitioned to missile
maintenance after their first operations tour by first completing
Strategic Air Command’s additional duty training program
(ADSAC), to earn an entry level AFSC in missile maintenance.

Because of declining experience and expertise among officers
in munitions and nuclear weapons, in early 1999 decisionmakers
for the aircraft maintenance career field determined that
something needed to be done to reverse the trend. Air Staff
functional decisionmakers considered the following three
options:

• A new special experience identifier (SEI)

• A new AFSC shredout

• A separate AFSC

In April 1999, despite the appearance of going back to the
period before munitions and aircraft maintenance were combined
into one AFSC, the separate AFSC looked like the best option.12

At the same time, the declining intercontinental ballistic
missile (ICBM) force structure and the subsequent reductions in
the numbers of missile units and career field authorized positions
led AFSPC to consider alternatives to a stand-alone career field.13

Between 1994 and 1999, the number of missile maintenance
officers had declined from almost 300 to approximately 200,
about a 30 percent reduction. Therefore, missile maintenance
decisionmakers also faced an important choice: combine with
missile operations, combine with aircraft maintenance, or
combine with munitions maintenance. However, both missile
operations and missile maintenance faced the same problem—a
need for large numbers of company grade officers, but very
limited opportunities at the higher grades (and no general officer
requirements for missile maintenance officers). If both areas were
combined into a single career field, the typical career field
pyramid would look more like a witch’s hat with a narrow,
pointed top. The few positions at the top of the pyramid would

likely go to the best and brightest personnel who came from
missile operations, with even fewer opportunities remaining for
the equally deserving personnel who came from missile
maintenance.14 By the end of 1999, both munitions maintenance
and missile maintenance decisionmakers agreed to combine
munitions maintenance and missile maintenance to create the
21M AFSC.

The current 21M career field with its three distinct parts—
conventional munitions, nuclear munitions, and missile
maintenance— is summarized in Air Force Manual (AFMAN)
36-2105, Officer Classification:

Manages maintenance and modification of conventional munitions,
nuclear weapons, and associated equipment. Administers weapon
programs and resources. Directs weapon maintenance production,
staff activity, and related material programs. Manages missile
maintenance activities at launch and missile alert facilities, including
maintenance, repair, and inspection of missile flight systems,
expendable launch vehicles, nuclear certified support vehicles and
equipment, and associated ground support equipment (SE). Serves
as munitions and missile maintenance staff advisor to commanders.15

The AFMAN specifies a separate nuclear specialty shredout,
21MxC (where x designates the level of expertise and C
designates nuclear), which includes missile maintenance. See
Figure 1 for the 21M career pyramid.

An Attractive Environment

Many officers stay in the career field into which they were first
accessed. But many, especially those with the greatest perceived
potential because of the influence of sponsors or mentors, have
the opportunity to move into or out of a career field after their
initial accession tour.17 If the 21M career field is not perceived
as an attractive one, the best and brightest will stay away or leave
after their first assignment in the career field. Before we can
evaluate the attractiveness of the 21M career field, however, we
need a baseline, in general, of what factors would make a career
field attractive.

What is it about a nuclear career field that would attract the
best and brightest and encourage them to stay? General Curtis
LeMay, the second commander of the Air Force’s nuclear
command during the Cold War, Strategic Air Command (SAC),
emphasized that officers who believed in the importance of the
work, saw the improvements being made, and were recognized

Figure 1. 21M Career Pyramid16
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and appreciated, would stay with that line of work.18 LeMay
ensured everyone in SAC understood the importance of the
nuclear deterrence mission and had visible reminders of the
progress they were making, especially through no-notice
inspections and competitions. LeMay also showed his
appreciation for the hard work of SAC’s personnel by improving
on-base options for recreation, family housing, enlisted barracks,
and food. Finally, LeMay recognized outstanding performance
through incentives such as spot promotions. Many of these
initiatives had a direct impact on increased retention in SAC.19

Even after LeMay’s departure, SAC continued to have high
retention rates and devised other recruiting incentives to attract
personnel to nuclear duty, such as the Minuteman Missile
Education Program, where universities brought graduate degree
programs to the missile bases for Minuteman ICBM crew
members.20

More generally for military service in today’s environment,
the best and brightest officers might judge the following factors
as attractive: challenging work; good opportunities for training,
education and mentoring; reasonable deployment opportunities;
advancement and promotion opportunities; adequate manning
to accomplish the mission without undue, continuous stress;
being able to work directly with enlisted personnel, not just
primarily with officers; wide scope of responsibility; being able
to develop expertise and, then, utilizing that expertise well;
command opportunities; and reasonable expectations that are
well communicated by leadership. Air Force doctrine outlines
the following principles to “attract, retain, and develop talent:”

• Assess capability and talent needed to propel organizational
and individual performance

• Build leadership bench-strength by ensuring that systems are
in place to attract a high caliber, diverse work force

• Retain top talent over time by creating an environment that
encourages personal achievement, continuous learning,
creativity, and promotional opportunities

• Address career and work-environment issues that affect
retention, including physical and mental health21

But even if these factors are valid, which ones are most
important?

In his revised book on the art of leadership, retired Air Force
Reserve Major General William A. Cohen, PhD, provides a list
of 13 motivators in order of importance to the employee:

• Work with people who treat me with respect

• Interesting work

• Recognition for good work

• Chance to develop skills

• Working for people who listen if I have ideas about how to

do things better

• A chance to think for myself rather than just carry out

instructions

• Seeing the end results of my work

• Working for efficient managers

• A job that is not too easy

• Feeling well informed about what is going on

• Job security

• High pay

• Good benefits22

Cohen would agree with LeMay that people need to believe
they are making a difference and to feel important.23 Furthermore,
how the leader treats his or her people is critical.24

Cohen also explains why job security, high pay, and good
benefits are at the bottom of the list of motivators by referring to
Maslow and Herzberg.25 Abraham Maslow developed a five-level
hierarchy of needs, where once a lower level of needs is met, it
no longer provides motivation. Job security, high pay, and good
benefits fit in Maslow’s second lowest level—security or safety
needs. Frederick Herzberg built on Maslow’s work by
differentiating two categories of needs: 1) hygiene factors, or
those that can prevent dissatisfaction, and 2) motivating factors,
those that can produce satisfaction. “Hygiene factors include
money, status, treatment, and security.”26 Cohen, like Herzberg,
concludes that

if we want those we lead to be more satisfied with their jobs, we
must use the motivators. That is, we must look for ways that we
can increase the sense of achievement, the frequency of recognition
and reward, the challenge and interest in the work, the level of
responsibility, and the opportunity for growth and development.27

In general, those officers interviewed about the 21M career
field agreed with these characteristics of an attractive
environment. In fact, one 21M O-6 referred directly to Cohen’s
list of motivators when answering the question on what can be
done to improve the attractiveness of the 21M career field.28 When
answering questions relative to an attractive environment, other
interviewees mentioned opportunities for advancement; belief
in the mission; nature of coworkers; leadership and command
opportunities; job security; interesting, responsible, and
challenging work; being treated well; educational opportunities;
variety of assignments; ability to achieve potential; sense of
accomplishment;  autonomy; clear expectations;  and
recognition. These officers, then, essentially agree with both
LeMay and Cohen’s assessments of what constitutes an attractive
career environment.

The Current Environment

Currently, 21M positions exist around the world. Operational
missile maintenance units are located at Malmstrom AFB,
Montana; FE Warren AFB, Wyoming; and Minot AFB, North
Dakota. Although these are all northern tier bases, there are also
base-level missile maintenance positions at Vandenberg AFB,
California, and Hill AFB, Utah; and staff-level positions at 20th

Air Force (FE Warren AFB, Wyoming) and AFSPC (Peterson
AFB, Colorado). There are also a handful of 21M space
maintenance positions in AFSPC. Nuclear munitions positions
are at the nuclear-capable bomber bases in Air Combat Command
(Minot AFB, North Dakota; Barksdale AFB, Louisiana; and
Whiteman AFB, Missouri) and at the dual-capable fighter and
North Atlantic Treaty Organization (NATO) bases in US Air
Forces Europe (USAFE). There are also nuclear maintenance slots
in Air Force Materiel Command (AFMC) including the Nuclear
Weapons Center (NWC) at Kirtland AFB, New Mexico, and the
8th Air Force (Barksdale AFB, Louisiana) and ACC (Langley AFB,
Virginia) staffs. Conventional munitions maintenance
assignments exist at various locations in ACC, USAFE, and
Pacific Air Forces. Of course, as with any career field, 21M
positions also exist on the Air Staff, in AETC, at the Air Force
Safety Center, the Air Force Inspection Agency (both at Kirtland
AFB, New Mexico), the Air Force Operational Test and
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Evaluation Center, the Air Force Personnel Center (Randolph
AFB, Texas), and at various Joint locations. Obviously, the 21M
career field offers a wide variety of assignment opportunities
overall.

The current 21M environment, however, could constrain
future efforts to improve the attractiveness of the career field. The
BRR provided a good summary of the current status of the
nuclear portion of the 21M career field.

Overall, solid nuclear expertise exists with the 21M (munitions and
missile maintenance) officers who are in missile maintenance
positions. But 21M munitions officers serving in aircraft units do
not, as a whole, have the same degree of nuclear expertise as those
in missile maintenance units. In the 1990s, the USAF restructured
maintenance career fields to sustain maintenance/munitions career
field specialties, resulting in the current 21M career field for missile
maintenance and munitions officers. Today, about 50 percent of
21M officers are in the conventional munitions specialty with the
remaining 21M officers spread about evenly across nuclear
munitions and missile maintenance specialties…. Some cross-flow
between missile operations and missile maintenance helps to sustain
the 21M career field for missiles and keep the nuclear expertise.

There are only a small number of nuclear-capable units in the USAF,
thus offering limited opportunities to attain significant experience….
Munitions squadrons in the United States Air Forces in Europe
(USAFE) have a solid nuclear-capable experience base.
Approximately 130 personnel are assigned to each squadron and
encompass about 20 different Air Force Specialty Codes. However,
many positions are one deep so rotations, deployments, and illnesses
can cause shortfalls.29

Implications of the BRR findings above include the
following:

• A potential conflict between gaining and maintaining nuclear
expertise and offering assignment variety to all 21Ms

• With a 50/50 split of less than 400 total 21Ms, the small
numbers that would result if nuclear 21Ms were separated
from conventional 21Ms

• Because of the deleterious effect of any absences, the need to
carefully consider the impact of present for duty changes on
the one-deep positions in USAFE and elsewhere

Officers in the 21M career field have some natural cross-flow
opportunities with other AFSCs. Missile maintenance officers
will occasionally move into missile operations (13S AFSC) to
gain additional ICBM experience. When there is a shortage of
21Ms with missile maintenance experience, AFSPC will often
fill 21M positions with 13Ss rather than with 21Ms without
ICBM experience. In fact, both maintenance squadron
commander positions at one of the missile wings are currently
filled by 13Ss. Outside of AFSPC, 21Ms will naturally cross-flow
into aircraft maintenance (21A AFSC) positions on the flight line.
Maintenance group commanders will also cross-flow officers in
the other direction, with 21As filling 21M positions at flying
wings. Group or wing commanders make these cross-flow moves
on an ad hoc basis, rather than following a documented cross-
flow process or formal career path management strategy.
According to AFPC, these cross-flows do not typically lead to
permanent AFSC changes.30

Anecdotal evidence suggests there are not enough 21M O-6s
to fill all the billets available to them. For the most recent
command board, only 41 O-6 maintenance officers (including
those with the 21A AFSC) were available to fill 43 maintenance

group billets (although this shortfall could have resulted from
maintenance O-6s declining to compete for group command).
Only one of the three maintenance group commanders at missile
wings is currently a 21M (the other two are 13Ss). Many 21Ms
may retire after group command and thus, not be available to fill
other 21M O-6 billets. For example, at least one 21M O-6 retired
after group command because only staff assignments would be
available to him (he would never be a wing commander). One
interviewee has the impression that the 21M community lost
many O-6s to retirement because these officers “were not being
taken care of” when it came time for post-group command
assignments.31 This phenomenon may explain why key staff jobs
are not filled by 21Ms. For example, the 21M O-6 billet on the
20th Air Force staff, the A4, is currently filled by a communications
officer (33S) and the current 21M career field manager (CFM)
on the Air Staff is not a core 21M.

Shortages also exist at the lower grades. Although the
perception is that good 21Ms will transfer to aircraft maintenance
(21A) where the opportunities for assignment variety, leadership
visibility, and subsequent advancement are greater, AFPC says
very few 21Ms are allowed to change their AFSC to 21A or any
other AFSC. Both the 21A and 21M career fields are included
on the Office of Manpower and Personnel’s (AF/A1) list of eight
critically short AFSCs and, therefore, as target AFSCs for officers
in the 2002 to 2005 year groups retraining into the career fields.
Officers selected for retraining will begin filling some training
seats in fiscal year (FY) 2010.

Many interviewees mentioned that junior 21Ms were
especially hard hit during the latest force shaping reduction in
force (RIF) boards. Not only were the numbers of 21Ms selected
for retention low, some of those not selected were top quality
young officers. One O-6 reported that the base’s Company Grade
Officer (CGO) of the Year—a 21M—was not selected for
retention.32 At Barksdale, a nuclear bomber base, the wing
commander restratified the RIF candidate list the maintenance
group commander submitted, moving 21As ahead of 21Ms for
retention. The only exception was a 21M that the group
commander fought to keep high on the list for retention. At the
time, this RIF-eligible officer was filling a 21A position, allowing
plenty of visibility with the wing commander, which may have
influenced the final decision.33

In addition, the career field is still experiencing the
consequences of an earlier RIF. Because of  the impact of the
1993 RIF on both aircraft/munitions maintenance and missile
maintenance personnel, the Air Force was unable to fill many
maintenance field grade billets in the late 1990s. Therefore, soon
after the current 21M career field was created, there was an influx
of lieutenants into the field as the Air Force tried to address the
potential for these types of shortages in later years. As units
experienced an overabundance of lieutenants, officers were
double and triple billeted at the lower grades, with some
lieutenants serving as assistants to assistants. A missile
maintenance O-6 said many lieutenants leave the career field
because they are not challenged by their jobs—they just tag
along with the senior NCOs.34

The career field was also hit hard during the Program Budget
Decision (PBD) 720 cuts of Air Force personnel billets. The
Schlesinger Report explains PBD 720 and its impact on nuclear
resources:
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In 2005, the Office of the Secretary of Defense Comptroller
approved an Air Force proposal to realign resources so that it could
transform to a more lethal, agile, streamlined force with an increased
emphasis on the warfighter. The resulting Program Budget Decision
(PBD 720) led the Air Force to take manpower reductions
(approximately 40,000 in end-strength over the Fiscal Year Defense
Plan) and reap organizational and process efficiencies that would
produce resources to fund recapitalization. The Air Force leadership
chose to implement these reductions in a manner that produced severe
cuts in manning nuclear forces and funding for the nuclear mission
infrastructure. Today consequently, bomber and ICBM forces suffer
from manpower shortages in numerous areas, there is inadequate
equipment for training, and support and handling infrastructure
require new funding for modernization and sustainability. In light
of the complex demands of the nuclear mission, the reduction in
budgetary resources has clearly been disproportionate.35

Of the 320 total 21M billets reported to the author by AFPC,
44 (13.75 percent) will be deleted by the end of next fiscal year,
for a projected total of 276 authorizations after the PBD 720 cuts
are fully implemented. Of these 276 authorizations, 121 (43.84
percent) are CGO billets and 155 (56.16 percent) are field grade
officer (FGO) billets. According to AF/A1, “a generic standard
for the sustainability of a career field is 60 percent CGO
authorizations to 40 percent FGO authorizations.” One
implication of the preponderance of field grade billets in the 21M
career field is an inability to fill the billets at the authorized
grade.36

Many of the recent reports on the nuclear enterprise, including
the Schlesinger Report, highlight the lack of emphasis on the
nuclear deterrence mission in today’s post-Cold War
environment.37 For example, one report introduces a chapter on
military competencies for US nuclear weapons operations by
saying,

Recognition of the importance of the mission appears under-
appreciated. There was a strong perception in the operational
community that senior personnel (particularly Navy flag officers
and Air Force general officers outside the immediate operational
chain of command) do not frequently reinforce the importance of
the nuclear mission. Officers in both the Navy and Air Force stated
they get questions concerning mission importance from their
subordinates.”38

If this perception does not change, nuclear career fields,
including munitions and missile maintenance, will not be as
attractive to military officers as those in mission areas deemed
to be of greater importance to senior Air Force and DoD leaders.

The Schlesinger Report also addressed

… a widely held perception among nuclear-experienced officers
that they are disadvantaged in comparison to their nonnuclear peers
in selection for promotion. This perception is evidently long-
standing and was documented as early as 1998…. This clearly sends
a signal to the officer corps that maintaining nuclear-trained officers
has not been an Air Force priority.39

As one of the nuclear career fields, this perception exists for
21Ms, including that 21Ms without aircraft maintenance
experience do not get promoted to general officer (GO).
According to AFPC, reality differs from the perception for lower
grades, with promotion rates for 21Ms comparing favorably to
those for other mission support AFSCs. However, although
officers with munitions experience have been promoted to the
GO level, those promoted have also had aircraft maintenance
experience.

Although the unwritten criteria for a maintenance officer to
be promoted to GO includes at least one below-the-zone

promotion, depot (air logistics center) experience, and Joint
experience, a review of GO biographies revealed that a significant
number of maintenance colonels (both aircraft and munitions/
missile, based on initial, or preponderance of, assignments)
without Joint experience (10 of the 22 reviewed, or 45 percent)
were promoted to brigadier general. In fact none of the three most
recent maintenance officers serving as the senior logistician on
the Air Staff had Joint experience. Although maintenance officers
with initial assignments in munitions (rather than aircraft) have
been promoted to GO rank, all five GOs included in the biography
review had significant (at least 4 years) aircraft maintenance
experience as well, and only one had a munitions assignment as
an FGO (he was in a munitions assignment when he pinned on
major). Although 13S officers with missile maintenance
experience have been promoted to the GO level, the biography
review revealed only one GO with an initial assignment in missile
maintenance.

The dearth of missile maintenance GOs is consistent with
anecdotal evidence of prospects for the future as well. Eleven of
the author’s past missile maintenance peers or supervisors are O-
6s still on active duty. Only three of these O-6s are 21Ms,
however. Regardless of whether the other eight changed their
AFSC back to 13S or their AFSC was never changed to 21M in
the first place (even though they served in missile maintenance
positions), these eight active duty O-6s are not appropriate as
career role models for junior 21Ms who have both the potential
and the aspiration to stay in the career field while still getting
promoted to O-6. Instead, our best and brightest junior 21Ms
need senior role models within the 21M career field. Even more
problematic is that one of the author’s peers was recently passed
over for promotion to O-6 even though this officer (with extensive
21M experience) was attending a nuclear fellowship at Los
Alamos National Laboratory for senior developmental education.
This officer also served as a munitions support squadron
commander (MUNSS/CC) in USAFE with the same duty AFSC
(30C0) as that held by mission support group commanders. Only
lieutenant colonels (or selects) are considered for MUNSS/CC
positions based on total nuclear experience; previous success as
the leader of a large, diverse unit; USAFE nuclear experience;
primary job experience (21M, 21A, and 13S are three of the four
AFSCs that have priority); and self-motivation, decisiveness, and
leadership qualities.40 In summary, based on the results of the
GO biography review, although officers with munitions
experience are represented at the GO level, the Air Force is
obviously not growing missile maintenance GOs.

A related problem regarding maintenance GOs is the fact that
many of the most senior Air Force logistics positions are filled
regularly by rated or nonrated operations officers rather than by
maintenance officers or logistics readiness officers. For example,
GO positions currently filled by operations officers include the
NWC Commander (NWC/CC), the Deputy Chief of Staff for
Logistics, Installations and Mission Support (AF/A4/7), and the
AFMC Commander (AFMC/CC). Ideally, these types of positions
would be the ones that the best and brightest 21Ms could aspire
to, especially to the nuclear-specific NWC/CC position.

Another perception is that 21Ms do not get selected for
intermediate- and senior-level professional military education
at the same rate as other AFSCs. Unfortunately, since FY06 at
least, this perception has been based on reality. A review of
student (92S AFSC) to total active duty Air Force officer
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personnel ratios for O-4 (major) and above, for each FY since
1999, shows that 21M student ratios were lower than the Air Force
average the first two FYs and in FYs 06 to 09. However, 21A
student ratios compared to the average far more favorably than
21M ratios in those same years, but far more unfavorably than
21M ratios in the other years. The 13S student ratios were
consistently higher than the average until FY07—now they are
consistently lower. Because the 21M career field is smaller than
the other two career fields, and because the difference from the
average was less than half a percentage point since FY07, 21Ms
do not currently appear to have a significant school selection
disadvantage. Since FY07, 13Ss have had a greater disadvantage
than 21Ms. On the other hand, 21As have had a significant school
selection advantage since FY06. See Figure 2 for a graphic
depiction of this information.

At least four additional career issues exist for 21Ms in AFSPC.
First, many AFSPC O-6s with 21M experience either gained that
experience as 13S cross-flows, or changed their core AFSCs from
21M back to 13S as they continued to progress in the Air Force.
The perception among more junior missile maintenance officers,
therefore, is that all the good jobs are filled by 13Ss and that you
cannot get ahead as a 21M in AFSPC. Second, AFSPC is reluctant
to let good missile maintenance officers go to a munitions
assignment because the perception on the part of the AFSPC 21M
O-6s is that those officers, once exposed to flight line
maintenance (21A experience at discretion of group commander),
will never come back to missile maintenance and AFSPC will
lose that ICBM experience. Therefore, assignment options within
the 21M career field are artificially limited for the best and
brightest missile maintenance officers. Third, the perception is
that the maintenance pecking order is 21A first, then munitions
maintenance, and missile maintenance last. One source of that
perception could be the frequency with which AFSPC officers
are competitively selected for the Advanced Maintenance and
Munitions Officer School (AMMOS), the maintenance weapons
school at Nellis AFB, Nevada, compared to their maintenance
peers from other major commands (MAJCOM). AMMOS
selection used to be contingent on deployment or expeditionary
experience, both actual and that gained through exercises.
Because missile maintenance officers do not typically deploy,
they would be at a disadvantage. Finally, all the 21M squadron
commander billets in AFSPC are O-5 billets compared to both
O-4 and O-5 billets in other
MAJCOMs and other AFSCs.
Therefore, an AFSPC 21M O-4
without squadron command
e x p e r i e n c e  m a y  b e  a t  a
competitive disadvantage for
p r o m o t i o n  a n d  o t h e r
opportunities when compared
with O-4s from other MAJCOMs
and other AFSCs.

I n  s u m m a r y ,  m a n n i n g
shortages  caused by force
shaping initiatives, as well as
negative perceptions about the
importance of the mission and
about promotion and school
selection opportunities, lead
many 21Ms to conclude that

there is not a productive career path available to them in their
current career field. However, the reality is that the nuclear
deterrence mission is very important and, although the missile
maintenance career path is not potentially as long as the
munitions maintenance career path (no missile maintenance GO
billets), promotion and school selection opportunities for most
21Ms seem to be equitable.

Changes Being Considered or Implemented
In response to the two recent nuclear incidents and the
recommendations made in the subsequent reports, some changes
that will (or could) positively affect the 21M career field have
already been made, are currently being implemented, or are being
considered for future implementation. The most significant
proposed change to the 21M career field is the transition to a
three-track system (see Figure 3 for the draft 21M career field
progression). Under this three-track construct, one track would
be for conventional munitions maintenance (21MxA shredout),
one track for nuclear weapons maintenance (21MxN shredout),
and one track for missile (ICBM) maintenance (21MxI shredout).
Although 21Ms would have more limited career broadening
opportunities between tracks than are currently available (they
can currently move to any 21M billet), each 21M would be
expected to have experience in two different tracks before
promotion to major. As Figure 3 indicates, only 21MxNs could
broaden to either 21MxA or 21MxI. The other two tracks would
be limited: 21MxAs could only broaden to 21MxN and 21MxIs
could only broaden to 21MxN.

The change to a three-track system is an effort to more
deliberately develop the required 21M experience levels in the
three distinct parts of the 21M career field. SEIs will also be added
to the records of 21Ms to further document nuclear expertise.
The SEIs would indicate how much nuclear weapons
maintenance management or ICBM maintenance management
experience an officer has and would be considered when making
assignment decisions to select the best officer for a specific job
in the nuclear enterprise. The SEIs will be as follows:

• WA for 12 consecutive months of nuclear weapons
maintenance management experience

• WB for a total of 48 months of nuclear weapons maintenance
management experience

Figure 2. Percentage of FGO Personnel with Student AFSC
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• WC for a total of 96 months of nuclear weapons maintenance
management experience

• Similar SEIs (QT, QU, and QV) for ICBM maintenance
management experience.41

In a related effort to develop ICBM officers with greater breadth
of experience, the 13S and 21M CFMs formalized the 13S and
21M cross-flow process. The new process, called the Missile
Operations and Missile Maintenance Exchange Program
(MOMMEX), establishes a competitive selection process for
officers who wish to cross into the other AFSC for a 3-year
exchange tour. The number of officers who can cross-flow each
year is limited to two 13Ss and one 21M, evenly distributed
among the three missile wings.42

In addition to the career field changes discussed above, some
organizational changes are also pending. The organizational
change that most directly affects the 21M career field is the
realignment of ACC’s and AFSPC’s nuclear weapons storage
areas (WSA) and personnel to AFMC’s NWC. However, contrary
to a recommendation in the Schlesinger Report, the Air Force
decided to keep the nuclear weapons in Europe under USAFE.43

The NWC, created in March 2006, is responsible for nuclear
weapon sustainment. Although the current commander is a
brigadier general, the NWC is slated to be commanded by a major
general with a brigadier as the deputy commander. The

Schlesinger Report also decried the absence of one organization
or GO with full-time responsibility for the Air Force nuclear
enterprise since the demise of SAC.44 Therefore, the Air Force
decided to create a nuclear MAJCOM, Global Strike Command
(AFGSC). AFGSC has been designated as a three-star command.
In addition, a two-star serves as assistant chief of staff for the new
nuclear directorate (AF/A10) on the Air Staff.

The Air Force is also implementing or considering other
personnel-related changes in response to the unauthorized
movement of nuclear weapons. These further changes include
the following:

• Requiring additional training and experience (WA SEI) for
munitions accountable systems officers (MASO) to improve
nuclear weapons accountability and reporting practices

• Developing a new nuclear fundamentals course to instill every
21M with basic nuclear knowledge

• Providing deployed-in-place credit for full-time nuclear
personnel, especially those in one-deep positions

• Requiring commander approval for volunteer deployments

• Changing the maintenance operations squadron commander
billets in AFSPC from O-5 to O-4 billets

Overall, these changes would be positive for the 21M career
field and its management. Effective career field management will

Figure 3. 21M Career Field Progression
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produce better nuclear maintenance experts, both in missile
maintenance and in nuclear munitions maintenance. This
nuclear maintenance experience would be more focused within
tracks and would be documented with a SEI. In addition, this
experience could be utilized in the new organizations focused
on the nuclear enterprise.

Changes Considered But Rejected
The 21M CFM (or more senior leaders with career field
responsibility) also considered, but abandoned, at least two other
changes. First, according to the CFM, the idea of moving
explosive ordnance disposal (EOD) officers from civil
engineering (CE) back into the 21M career field was a “non-
starter from the onset.” EOD has been a good match with the other
emergency responders in CE. The CE community would not
support moving EOD back into munitions. Second, the CFM
considered the idea of a possible ICBM nuclear career field
(perhaps 13N AFSC) by combining the nuclear portion of the
13S career field with the missile maintenance portion of the 21M
career field. However, after conversations with the 13S CFM, the
21M CFM chose not to pursue this idea because of the resulting
deleterious impact to the remaining portion of the 21M career
field.45 However, this negative assumption may not be accurate.
True, if conventional munitions remained as a stand-alone 21M
career field, the number of authorizations would be reduced to
approximately the 100 (or below) needed to assess the health of
a career field.46 Alternatively, if conventional munitions were
combined back with aircraft maintenance, munitions experience
would again be degraded as it was prior to 1999. However, if both
nuclear and conventional munitions remained in the 21M career
field, with the 13N AFSC incorporating the missile maintenance
portion only, the 21M career field would not be gravely wounded.

Environment Disparities

A review of an attractive environment compared to the current
environment for the 21M career field yields some definite
disparities. For one thing, the nuclear portion of the 21M career
field presents challenges related to Cohen’s top six motivators
as enumerated below:

• Work wi th  people  who t reat  me with  respect .  The
reinvigoration of the nuclear enterprise is now the Air
Force’s top priority. However, in the past the nuclear mission
has not been seen as important; therefore, the personnel
working in the nuclear enterprise would not be as valued, or
treated as well, as other personnel. This lack of value is
reflected in such things as PBD 720 cuts, force shaping
separations, and inability to get promoted based purely on
21M experience (need either 21A or 13S as well).

• Interesting work. Although nuclear deterrence theory is
interesting, the actual work, by necessity, is repetitive with
no margin for error.

• Recognition for good work. While the normal awards
programs exist in the nuclear enterprise, the risk of punishment
for making a mistake is higher than the likelihood for reward
or recognition if the job is performed to perfection (the
standard) year after year. For example, as the nuclear enterprise
is reinvigorated and the inspection standards become stricter,
it becomes more likely to fail a nuclear surety inspection.

• Chance to develop skills. Since 1999, training has improved
for all 21Ms, and will continue to improve as MASO training
and nuclear specific training is emphasized; however, nuclear
education in professional development venues is limited.

• Working for people who listen if I have ideas about how to
do things better. Although processes can be improved at the
margins, the no-defects nuclear environment precludes
wholesale change to the way the job is done. Risk-averse
leaders will be less likely to embrace ideas for change.

• A chance to think for myself rather than just carry out
instructions. Nuclear work (standard of perfection in a zero-
defects environment) definitely does not allow for free
thinking; rather, the old SAC moniker was “read a step, do a
step, get a banana.” Officers must carry out instructions when
performing the mission. This necessity would not preclude,
however, providing an opportunity for officers to think for
themselves about other subjects, such as nuclear deterrence
theory.

Some of Cohen’s other seven motivators also yield insights
relative to the 21M career field.

• Seeing the end results of my work. Unlike the operations side
of the nuclear enterprise, the maintenance side provides the
opportunity to see results every day, whether it be in missiles
on alert or weapons ready to be loaded.

• Working for efficient managers. No significant difference from
other career fields.

• A job that is not too easy. The pressure is always on to do the
job right every day. This high-pressure environment is
challenging, but stressful.

• Feeling well informed about what is going on. Although
during the Cold War, personnel in the nuclear enterprise
understood the threat and their purpose, this clarity has been
lost since the end of the Cold War.

• Job security. With the current changes underway in the nuclear
enterprise, officers designated as part of the nuclear cadre
(21MxIs and 21MxNs) will have the opportunity to work in
the nuclear enterprise for their entire career.

• High pay. Whereas Navy personnel receive nuclear incentive
pay, this pay does not exist for Air Force nuclear personnel.

• Good benefits. No significant difference from other career
fields.

In conclusion, the nuclear maintenance portion of the 21M
career field does not fit the description of an attractive
environment when based on Cohen’s list of motivators.

As seen above, when assessed relative to the nuclear
maintenance career field, Cohen’s motivators do yield some
useful information. However, one could wonder why, if
Herzberg’s hygiene factors include both pay and treatment,
treatment is at the top of Cohen’s list while pay is close to the
bottom. An obvious answer is that it makes sense for pay to be at
the bottom of the list, but treatment is at the top of the list because
it is so easy to get wrong and, thereby, cause dissatisfaction. If
positions are overmanned at the lowest levels, which munitions
and missile maintenance have been at times, lieutenants could
easily get the impression they are not important because they
are not given responsibilities commensurate with their rank and
their primary jobs are only to learn from their NCOs. Instead, all
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21Ms need to be treated well by making it clear that they run
maintenance, while at the same time emphasizing the need to
respect their senior NCOs and the work done by the enlisted force.

Because the 21M career field is so small (276 authorizations
after PBD 720 impact), assignment variety for all 21Ms is
problematic. If nuclear and conventional munitions maintenance
are separated in order to increase nuclear expertise, either through
the proposed 21M three-track system or through separate career
fields, the resulting small numbers may not be viable (difficult
to assess health if less than 100 authorizations) and attractiveness
will diminish because of assignment limitations. When the
proposed three-track system is implemented, assignments will
be even more limited for two of the three tracks. This further
limitation could be interpreted as a good thing by missile
maintenance leadership, however, because officers in the ICBM
track will no longer be exposed to flight line maintenance and
the related risk of permanently losing these experienced missile
maintenance officers to the flight line. But, in general, assignment
limitations make a career field less attractive. If, instead of the
three-track system, the current 21M career field is broken into
separate career fields (for example, separate nuclear and
conventional), the small numbers would potentially lead to the
same limitations and decreased attractiveness.

Recommendations

The current renewed emphasis on the nuclear enterprise provides
the opportunity to make long needed changes to the missile and
munitions maintenance career field. The 21M CFM has proposed
the previously discussed changes that have great potential for
fixing some of the problems identified since the 21M career field
was created in 1999. For example, AFSPC leaders have always
been concerned about 21M officers taking a munitions
assignment after proving themselves in missile maintenance and
then never coming back to missiles. 21M officers were electing
to stay in flying units to fill maintenance jobs in the weapons
storage area, or on the flight line because of the perceived
unattractiveness of the missile maintenance portion of the career
field.

The BRR made recommendations related to career
development and experience tracking.47 The new three-track
change and related SEIs address these recommendations. The
three track change would not have worked, however, if nuclear
maintenance positions were not aligned under a separate
organization like the NWC. Without this separate alignment, the
maintenance group commanders could still take an officer from
a nuclear munitions broadening assignment and move that officer

The 21M CFM should be an officer with the 21M AFSC. Because of  the

changes being implemented in the career field and the need to monitor

these changes for effectiveness and for unintended results, the CFM

should be a full-time position. The CFM should personally visit every

location with officers affected by the changes to explain why the

changes were made, what the changes are expected to accomplish, and

the way ahead if those expectations are not met.

Another impact of small numbers, including one deep
positions and low manning, is difficulty accomplishing the
mission with the resources available. If personnel in key nuclear
billets deploy, mission accomplishment at the home unit
becomes even more difficult. In addition, nuclear personnel are
under the Personnel Reliability Program (PRP). PRP rules are very
explicit and often lead to personnel not being available for
nuclear duty. Therefore, nuclear commanders have a disincentive
to follow PRP rules to the letter, further jeopardizing the nuclear
mission. For example, if sufficient medical support is not
available to evaluate and return those temporarily down on PRP
to duty in a timely fashion, those up on PRP must pick up the
slack. The same phenomenon occurs when someone goes down
on PRP permanently and immediate backfill is not available.
Given the stated priority of the nuclear enterprise, absences from
full-time nuclear jobs, including deployments, need to be limited.
However, if deployments help with promotion and competitive
selection (for example, selection to AMMOS), the career field
will be less attractive if deployments are denied.

to the flight line if all the maintenance positions at that base were
aligned under the maintenance group. This section will address
additional recommendations for change as well as alternatives
to consider in case the previously proposed changes do not lead
to the intended results.

In September 2003, a RAND team completed research for their
study Understrength Air Force Officer Career Fields.48 Although
the 21M career field was not one of the career fields analyzed,
some recommendations below are based on the results of this
RAND study. The team divided force management into tactical
level (AFPC), operational level (CFMs), and strategic level (AF/
A1). They found that at the operational level, the realm of the
CFM was “the key to force management as a whole.”49 However,
they did find shortfalls at this level.

Operational-level force management, the management of career fields
or career-field families, requires two distinct skill sets: substantive
knowledge of the career field and knowledge of how to manage a
dynamic, closed, hierarchical personnel system. The latter
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management skill, generic across career fields, is generally missing
in operational-level management. We recommend:

•  Making the career field manager (CFM) a full-time position
(currently it is usually part-time), and putting a senior
 functional officer in the position

•  Providing the CFMs with dedicated and standardized
analytic support50

Career field management is important to the assessment of
career field attractiveness because “maintaining a workforce that
is balanced by skill and experience, that provides attractive career
paths, and meets DoD and economic constraints requires close
and attentive management.”51

The RAND study also evaluated incentives to assist in
retention, specifically the Critical Skills Retention Bonus, but
“could find no rigorous cost-benefit analysis or econometric
impact analysis that was used to determine an optimal bonus
amount or target population prior to bonus implementation.”52

In addition, they concluded that accessing an overabundance of
lieutenants will not fix shortages at the higher grades because
“lieutenants may become disenchanted with poor assignment
and development opportunities, thereby becoming less likely
to remain in the Air Force as captains when their initial service
obligation ends.”53 As noted earlier, this abundance of
lieutenants leads to some of them serving as assistants to
assistants. Therefore, the Air Force should use tools such as the
new officer retraining program to fill 21M manning gaps rather
than increase lieutenant accessions as has been done in the past.
See sections entitled Career Field Management and Incentives
for additional recommendations related to the RAND findings.

Career Field Management
The 21M CFM should be an officer with the 21M AFSC. Because
of the changes being implemented in the career field and the need
to monitor these changes for effectiveness and for unintended
results, the CFM should be a full-time position. The CFM should
personally visit every location with officers affected by the
changes to explain why the changes were made, what the changes
are expected to accomplish, and the way ahead if those
expectations are not met. These visits could be accomplished in
conjunction with personnel from AFPC or from NWC.

Incentives
Although the Air Force could consider incentive pay for nuclear
career fields, including 21MxIs and 21MxNs, the current fiscal
environment and possible defense budget cuts would not support
a monetary incentive. Instead, perhaps the Air Force should
consider eliminating all incentive pay, such as Aviator
Continuation Pay bonuses and the Critical Skill Retention
Bonus, especially in light of the inability to prove the
effectiveness of these monetary incentives.54 The elimination of
bonuses would also remove the perception that those career fields
not receiving bonuses are not important.

Nonmonetary incentives, however, should be considered. For
example, the current weapons school for 21Ms, AMMOS, may
not be the right weapons school for 21MxIs and 21MxNs if the
school continues to focus on expeditionary operations and
experience. Instead, these officers could be included with 13Ss
as those eligible for a new nuclear weapons school as
recommended in the Schlesinger Report.55 One caution on any
incentives: They need to be available to all applicable personnel,

unlike LeMay’s spot promotions, which were not available to
tanker crews.56

Mentoring from Senior Nuclear Leaders
Another incentive involves professional development
opportunities. Senior leaders in the nuclear business should
visit operational units to discuss nuclear deterrence theory and
practice as well as current nuclear issues. Just the visibility of
senior leaders in the career field would prove there is a future for
the best and brightest. For example, when the first 21M GO is
selected as NWC/CC, that GO can be an inspiration to the young
officers in the career field. However, the senior leaders should
not let the young 21Ms lose sight of the overriding importance
of the job they are in now by sharing perspectives on what is
needed to be successful in the positions they currently hold.

Senior leaders should also present the facts, especially where
perception differs from reality. Much of the disparity between
an attractive environment and the current environment for the
21M career field lies in misperceptions about the career field
itself, such as promotion and school selection disadvantages. We
owe it to our young officers to give them the bad news when it
exists; but we are hurting the career field when we do not address
perceptions that lack a basis in reality. Senior leaders must spread
the word about the importance of the 21M career field as well as
realistic prospects for a career as a 21M. Recent changes could
lead to even better prospects for our best and brightest 21Ms.

Finally, senior nuclear leaders need to emphasize the
importance of the nuclear mission. This emphasis can also be
made at local, regional, and national Logistics Officer Association
meetings—senior leaders must attend these functions. Senior
leaders must take positive action in fighting to overcome the
findings documented in the Schlesinger Report: “In our visits
to the field, we found widespread and consistent skepticism that
Air Force priorities will match current rhetoric concerning the
importance of the nuclear mission.”57 Several officers interviewed
by the author expressed skepticism as well; many cited the
command level of the new nuclear MAJCOM as partial
justification for their doubts.

Nuclear Enterprise Leadership
All Air Force MAJCOMs except Special Operations Command
are headed by four-star commanders. To maintain credibility in
their effort to reinvigorate the nuclear enterprise, senior Air Force
leaders must decide AFGSC is important enough to warrant a
four-star commander. If a four-star billet is not available, perhaps
it should be taken from AETC; an operational mission should
trump a nonoperational mission.

Similarly, senior leaders below the MAJCOM commander
level should be selected based on relevant experience. For
example, the Schlesinger Report said “ICBM expertise should
be required when filling the senior leadership positions within
the 526th ICBM Group.”58 Positions at the NWC, the nuclear
sustainment command, should be filled by officers with extensive
missile and nuclear weapons maintenance backgrounds.
Although the NWC/CC position is currently filled by a one-star
from missile operations, the NWC/CD is a 21M O-6. The Air Force
should strive to grow officers to fill both of these positions within
the 21M community. If senior positions requiring missile or
nuclear weapons maintenance expertise are filled by pilots,
navigators, or 13Ss, more junior 21M officers will become
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disillusioned. These young officers must see the benefit of
nuclear expertise in the careers of the 21M officers more senior
to them.

Promotion Opportunities
The Schlesinger Report recommended personnel in “key
operational unit nuclear billets” receive “deployed in place”
credit. This recommendation addresses the current practice of
making deployment history visible to promotion boards.
Deployed in place credit would prevent personnel with nuclear
expertise from being at a disadvantage for promotion selection
relative to those personnel who have more opportunities to
deploy. The Schlesinger Report also recommended that the
“SECAF (Secretary of the Air Force) should include guidance to
successive promotion and special selection boards emphasizing
the need to promote and develop sufficient numbers of highly
experienced nuclear personnel to fill critical nuclear positions.”59

Nuclear experience should be included on the officer
preselection brief for review by promotion boards similar to what
is done today for deployment history. Direction should be given
to the promotion boards about required rates of promotion for
nuclear officers similar to what is currently done for Joint officers.
These actions will help overcome the misperception that nuclear
officers are at a disadvantage for promotions. If 21M promotion
rates actually increase as a result of these actions, these higher
promotion rates will attract even better officers to the 21M career
field and thus, lead to even higher promotion rates in a cyclical
manner.

Selectively Manned Positions
Although the 13S and 21M CFMs agreed to formalize cross-flow
opportunities between the two AFSCs, O-6 commanders at ICBM
units may still be tempted to place additional missile operators
in career broadening missile maintenance assignments,
including the field grade level, in violation of the MOMMEX
program. To be successful, leaders at the highest levels must
concur and comply with MOMMEX. General C. Robert Kehler,
the current AFSPC/CC, included MOMMEX in his memo
documenting changes for the nuclear portion of the 13S career
field, indicating his support for the program. At healthy manning
levels, all 21M billets at missile wings need to be filled by 21Ms
to show those in the career field that there is a productive career
path and a career progression available to them as a 21MxI.

The success of MOMMEX also depends on an adequate
number of 13S and 21M volunteers to compete for selection.
Given the two main 21MxI broadening opportunities of 21MxN
and 13S, most 21MxIs would probably choose 21MxN because
they would then have the opportunity to:

• Become maintenance experts on the ICBM weapon system
(for example, at the WSA on a missile base)

• Be assigned somewhere besides the northern tier (such as
overseas at a USAFE unit)

• Be exposed to an aircraft base (such as Barksdale AFB,
Whiteman AFB)

What can be done to ensure an adequate number of volunteers
for 13S cross-flow assignments? One way would be to guarantee
desirable post-13S follow-on assignments. For example, the
officer could gain insight to even more of the ICBM weapon
system life cycle through operational missile test launch
assignments at the 576th Flight Test Squadron, Vandenberg AFB,

or ICBM-related depot or system program office (SPO)
assignments in AFMC.

These types of assignment incentives could also apply to
other 21Ms. In general, officers who volunteer to teach the 21M
career field courses at Shepherd AFB or Vandenberg AFB could
be offered choice follow-on assignments. The other two 21M
tracks may also need to incentivize a portion of their track-
broadening opportunities. Thus, if because of the perceived
advantages of aircraft maintenance and flight line experience,
21A cross-flow is more attractive than 21MxN track broadening
to 21MxAs or 21MxA track broadening is more attractive than
21MxI track broadening to 21MxNs, then the less desirable
option could be made more attractive by offering choice post-
broadening follow-on assignments. Also, senior leaders could
explain the benefits of the less desirable option; for example,
track broadening into 21MxN could give a 21MxA officer a
break from deployments.

USAFE Nuclear Positions
The Air Force has decided to treat USAFE units differently than
the AFSPC and ACC WSAs by not aligning the USAFE nuclear
weapons maintenance units under the NWC. Therefore, the
USAFE positions must be more carefully managed. Track
broadening for 21MxIs from AFGSC to USAFE should be limited
to 21MxN billets in units without any 21A positions to prevent
21MxIs from being pulled to the flight line rather than staying
in the 21MxN billets and thus, gaining additional nuclear
experience.

In addition, the prestige of the Munitions Support Squadron
(MUNSS) command positions should be enhanced. These
lieutenant colonels serve as the senior US representative on NATO
bases, and as tenant commanders for approximately 130
personnel from about 20 different AFSCs.60 “In many ways, a
MUNSS presents challenges similar to those encountered by a
mission support group commander. For this reason, command
positions are AFSC 30C0.”61 Despite the challenge of
responsibility normally shouldered by more senior officers, it is
difficult to get officers to apply for these positions. In 1 year there
were three openings, but only six candidates to choose from, and
three of these volunteers were security forces officers. One
interviewee interpreted this lack of interest in these command
positions as a strategic communication failure, but also as a
failure to take care of the officers coming out of the MUNSS/CC
positions.62 Instead, officers successfully completing a MUNSS/
CC tour should receive choice follow-on assignments. Once these
positions carry more prestige, the 21M senior leadership should
communicate the desirability of a MUNSS/CC assignment to
eligible officers in the career field.

Development Team Alignment Change
Development teams (DT) provide career development vectors

for individual officers in a career field.63 The maintenance DT
(historically, 21A and 21M career fields share a DT) has a very
important role to play in ensuring the 21M career field changes
accomplish what they were designed for. The DT could be more
effective, however, if it were realigned. At the very least, the 21M
DT should be separate from the 21A DT. Separate DTs would
indicate the importance of having senior leaders devoted to
munitions and missile maintenance, not as a secondary issue for
aircraft maintainers.
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But perhaps there is a need to go even further in DT
realignment. The BRR reported, “The force development strategy
to produce Airmen with the right skill sets needs to be enterprise-
wide, long-range, and aligned with established priorities.”64

Although the recently updated AFI on force development reflects
the need for cross-functional representatives (such as nuclear),
to coordinate with applicable CFMs and DTs, it prohibits cross-
functional communities from establishing separate DTs.65 Even
so, an AFI change may be in order to make DTs even more
effective. A separate nuclear DT to include the missile operations
portion of the 13S career field, the ICBM, and nuclear portions
of the 21M career field (21MxIs and 21MxNs), would provide
maximum visibility on the Air Force personnel whose full-time,
permanent mission includes nuclear stewardship and would
allow a better working relationship among all the career fields
with a 24/7 nuclear mission. The nuclear DT would be able to
focus on building the required nuclear expertise within the officer
corps. This change would also enhance the coordination between
missile operations and missile maintenance within AFGSC. With
this change, the maintenance DT would include only the 21A
career field and the conventional portion of the 21M career field
(21MxAs). This conventional maintenance DT would be able to
focus on building the required expeditionary skills for the
conventional fight.

except Major General Deppe (other GOs with missile and
munitions maintenance experience also had either 13S or 21A
backgrounds), it is yet to be seen if the changes will be successful
in attracting and keeping the best and brightest officers in the
21M career field and growing them in adequate numbers to fill
the most senior Air Force and Joint positions requiring nuclear
maintenance expertise.

Career field leaders need to be prepared with a contingency
plan for some kind of separate nuclear officer career field.
Notionally, this could be a 13N career field, combining the
missile and nuclear weapons maintenance portion of the 21M
career field (21MxI and 21MxN) with the missile operations
portion of the 13S career field. Because AF/A1 can still track
career field health when there are at least 100 billets in a career
field, the remaining 21M career field might still be viable,
depending on how many conventional munitions billets exist
at that time. On the other hand, 21MxAs could be combined with
21A to create a conventional maintenance career field, as long
as the 21A CFM created a construct (such as an SEI), to develop
and track officers with conventional munitions experience for
expeditionary bomb dump purposes.

Alternatively, this new career field, perhaps 13I AFSC, could
be for ICBM-related personnel only, combining missile

Nuclear experience should be included on the officer preselection brief

for review by promotion boards similar to what is done today for

deployment history. Direction should be given to the promotion boards

about required rates of promotion for nuclear officers similar to what is

currently done for Joint officers. These actions will help overcome the

misperception that nuclear officers are at a disadvantage for

promotions.

Nuclear Officer Career Field Contingency Plan
Of course, the possibility remains that even if all the considered
and recommended changes are implemented, the 21M career
field will still be unable to attract and retain the nuclear
maintenance experts that the Air Force requires. For example,
young officers could view the new three-track system as further
stovepiping of an already small career field, making it even less
attractive to them. Also, senior officers (group or wing
commanders and GOs) could make manning decisions that run
counter to the officer development vision the 21M CFM has in
mind by not utilizing 21M personnel as previously designated
and developed by the DT. An example would be cross-flowing
even more 13Ss to 21M assignments than the two per year
specified in the MOMMEX. Another example would be filling
the NWC/CC position with a rated or nonrated operations officer
rather than with a 21M. Finally, the Air Force could fail to
promote 21M officers who have been developed for particular
assignments requiring nuclear maintenance experience at the
senior grades. Because there are currently no pure 21M GOs,

operations with missile maintenance. Then the munitions
maintenance officers, both nuclear and conventional, would
remain in the 21M career field. As with the 13N AFSC, the best
and brightest 13Is would be developed for senior positions
requiring nuclear maintenance expertise by providing them
ample opportunities at the lower grades to learn missile
maintenance. In either case the NWC FAM would have to work
closely with the AFGSC FAM and the appropriate CFMs to
develop the nuclear weapons sustainment expertise required.

These 13N and 13I alternatives should only be a contingency
plan. The best option for the Air Force is to be able to develop
nuclear maintenance experts within the 21M career field. If any
portion of the 21M career field is combined with missile 13Ss,
that portion of the 21M career field will be diminished. There
will no longer be officers who spend their entire careers doing
primarily maintenance assignments. The missile operators will
gain the opportunity to learn more about maintenance, but this
new career field, whether it is 13N or 13I, will not necessarily
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lead to a career field construct that is more effective in growing
nuclear maintenance experts.

Conclusion

Making nuclear munitions and missile maintenance an attractive
career field will require a sustained effort on the part of senior
Air Force leadership to ensure the changes being made to the
21M career field actually lead to the desired results. The 21M
changes must be assessed continually to ensure the desired results
are actually experienced and, if they are not, adjustments made
to provide the environment that attracts the best and brightest
officers to nuclear maintenance. If the changes appear to fail,
however, the 21M decisionmakers must have the moral courage
to cut their losses and move to a nuclear career field construct.

Without an attractive career field, the best and brightest officers
will not be encouraged to move to or stay in that career field.
The nuclear enterprise requires superior personnel who can be
adequately trained and inculcated with the discipline required
to excel in the zero-defects nuclear environment. To succeed at
reinvigorating the nuclear enterprise, the Air Force must first
attract the right numbers of the best and brightest who can then
be nurtured and guided to fulfill their nuclear stewardship
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When the political and tactical constraints imposed on air use are extensive and
pervasive—and that trend seems more rather than less likely—then gradualism may
be perceived as the only option.

—Gen Joseph W. Ralston, USAF

It is the politics of the moment that will dictate what we can do.… If the limits of
that consensus mean gradualism, then we’re going to have to find a way to deal
with a phased air campaign. Efficiency may be second.

—Gen John P. Jumper, USAF

The preeminence of air power will stand or fall not by promises and abstract
theories, but, like any other kind of military power, by its relevance to, and ability to
secure, political objectives at a cost acceptable to the government of the day.

—Air Vice Marshal Tony Mason, RAF
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Agile C-17 Support of Special Operations

Daniel B. Hancock, Colonel, USAF

Introduction

“Children debate ownership,” stated a high ranking Royal Air
Force official while discussing the role of the Combined Forces
Air Component Commander in a presentation to the Air War
College at Maxwell Air Force Base.1 This statement provides
clarity in an era of ever tightening budgets and limited resources.
A future military leadership challenge will be the ability to
maximize efficiency and effectiveness of the limited but capable
aviation assets available in the United States (US) inventory. In
order to meet future demands in a relevant manner, agile
command and control relationships must be in place to best
position commanders for success. This article will specifically
argue that there is a requirement for an agile command
rela t ionship  between US Transpor ta t ion Command
(USTRANSCOM) and US Special Operations Command
(USSOCOM) with regard to the utilization of C-17s in support
of intratheater special operations missions. This relationship is
necessary to meet a growing airlift requirement that the Air Force
Special Operations Command (AFSOC) is not currently capable
of fulfilling due to the size of its airlift fleet.

The C-17 provides an excellent example of a somewhat
limited but highly versatile resource. The aircraft was designed
to be both a strategic airlifter, similar in capability to the C-141B,
and a tactical airlifter, similar in capability to the C-130. During
its 15 years of operational service, the C-17 has proven itself
extremely capable in both environments.

Historically, the C-17 has primarily filled a strategic airlift
role and remained under the operational, centralized control of
USTRANSCOM. Though addressed in Air Force doctrine, rarely
has transfer of command of intertheater airlift assets been passed
to supported commanders. A centralized command relationship
concept was necessary to ensure that all customers throughout
the Department of Defense had access to rapid global mobility
provided by intertheater airlift. Single ownership of a high
demand, low density asset makes sense in most cases, but that
relationship can get clouded when a highly versatile asset, such
as the C-17, is capable of performing both an intertheater and
intratheater role. The command relationship gets even cloudier
when you consider the C-17s special operations capabilities.

The 180th C-17 was delivered to Charleston Air Force Base
(AFB), South Carolina in November 2008. The weapon system

also celebrated its 15th operational anniversary in 2008. The
aircraft has proven itself in Bosnia, Kosovo, Afghanistan, and
Iraq while sustaining zero losses. The C-17 continues to earn
accolades as a versatile workhorse, comfortable in performing
airlift around the globe, while at the same time performing
complex multiple drop zone airdrops in Afghanistan. It is a
weapon system at the apex of utility.

As the C-17 continues to flourish and prove its versatility, the
highly specialized medium lift MC-130s of AFSOC are in need
of modernization, refitting, and replacement due to aircraft lost
in training and combat. AFSOC is currently short on lift but has
a plan to meet its required needs by 2012. AFSOC currently has
61 MC-130 variants in its inventory but availability of their
prime airlift aircraft will be limited through 2012 because of
aircraft modernization and refurbishment programs planned over
the next from 2008 to 2012.2 Based on the growing requirements
for nonconventional forces to combat asymmetric threats,
AFSOC may never have enough special operations airlift, and
requires an agile avenue to leverage non-AFSOC assets.

The C-17 has a special operations mission that was utilized
during operations at the outset of Operation Iraqi Freedom to
augment the MC-130 and provide organic lift for special
operations outsized cargo. The C-17 does not possess all the
capabilities of the MC-130 nor is AFSOC seeking to acquire an
MC-17, according to AFSOC Commander, Lieutenant General
Donald C. Wurster.3 However, there are situations when the fluid
nature of special operations missions requires time critical
augmentation that can be specifically addressed by the C-17.
There must be an agile command relationship in place to ensure
time sensitive missions are accomplished. The current command
and control relationship between USTRANSCOM and
USSOCOM does not thoroughly address this requirement.

Command and Control Relationships

According to Joint Publication 1, Personnel Support to Joint
Operations, “Inherent in command is the authority that a military
commander lawfully exercises over subordinates including
authority to assign missions and accountability for their
successful completion.”4 Controlling authority over resources
often comes to the forefront in discussions of assets for mission
accomplishment. USTRANSCOM and Air Mobility Command
(AMC) have made great strides since the outset of combat
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OG – Operations Group
OGS – Special Operations (Division)
OIF – Operation Iraqi Freedom
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SOF – Special Operations Forces
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TACON – Tactical Control
TDD – Theater Direct Delivery
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USEUCOM – United States European Command
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USSOCOM – US Special Operations Command
USTRANSCOM – United States Transportation

Command
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Joint force commander but there must be a clear language
agreement in place to allow USSOCOM to leverage those assets.

What is meant by an agile command relationship? The concept
of agility is discussed in Air Force Doctrine Document (AFDD)
1, Doctrine/Command Relationships, and is described as “our
innovation to meet future challenges and our ability to adapt to
the changing world around us.”5 This statement is validated in
the asymmetric combat environment we find ourselves in today.
In order to meet future challenges, command and control
relationships must be put under constant scrutiny to ensure their
relevance.

Air Force command and control relationships mirror those of
Joint doctrine and ensure clear lines of authority in most
circumstances. “The COCOM (combatant commander or
command authority) will attach various forces to the Joint force
commander (JFC) and will specify the degree of control over each
force element in terms of operational control (OPCON), tactical
control (TACON) or support.”6 However, there are some cases
where OPCON and TACON authorities are blurred, unclear, or
transfer of authority is not deemed appropriate.

As the COCOM for transportation, USTRANSCOM serves
primarily as a supporting command to the regional combatant
commands. USTRANSCOM’s air component, AMC, controls
nearly all of the intertheater airlift assets and many intratheater
airlift assets. To maximize efficiency AMC maintains centralized
control over these aircraft and rarely relinquishes control of these
assets. With the limited number of intertheater aircraft available
to support the huge number of global airlift requirements, this
makes sense in most cases. However, there are always exceptions
and special operations are one of the exceptions detailed both
in Air Force doctrine and Air Force mobility operations doctrine.

AFDD-1 discusses the complexities in regard to support of
special operations. “Such employment should be carefully
coordinated to prevent conflict with other operations.”7 The
coordination process can be streamlined when the JFC
responsible for operations has control over the assets being
utilized to the maximum extent possible. Air Force mobility
operations doctrine discusses authorities during large scale
operations. “During large scale operations, USTRANSCOM
assets may be tasked to augment intratheater airlift operations,
and may be temporarily attached to a Joint force commander.”8

Air Force mobility doctrine specifically discusses support of
special operations forces (SOF) in an intratheater context:

When airlift is needed, SOF units usually request support through
the Joint force special operations component commander
(JFSOCC) and the special operations liaison element (SOLE) in
the AOC. When SOF units require intratheater airlift in excess of
available assets, or their airlift requirements exceed the capacity of
assets in the theater, the JFSOCC or the SOLE in the AOC will
coordinate appropriate support. Airlift forces capable of performing
specific special operations receive appropriate training and
equipment to maximize SOF integration. Airlift forces may be
attached to the Joint special operations task force or JFC for specific
operations.9

There are two areas of concern encompassed in the doctrinal
discussion above. First, what is the best way to authorize airlift
forces to a special operations task force when a robust theater air
operation center (AOC) is not in place? Over the past 8 years, the
USCENTCOM AOC has been phenomenal with their support of
major combat operations. Lessons learned have driven required
changes and led to adaptation. But what about the next conflict

operations in late 2001 to ensure that its centralized command
and decentralized execution model best serves both the global
fight and the regional fight. Through research and discussions
with key personnel at AMC headquarters and personnel in the
United States Central Command (USCENTCOM) area of
responsibility (AOR), agile command relationships are in place
and unprecedented airlift support is being provided within that
theater. That has not always been the case and we must ensure
that future operations anywhere around the globe meet the current
standards established within USCENTCOM. Established
doctrine allows airlift assets to be attached to a special operations
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in another theater that does not maintain a robust AOC? As
COCOM for the Global War on Terror (GWOT), USSOCOM
requires an agile command relationship with USTRANSCOM
that includes augmenting forces. Special operations missions
often precede major combat operations. There are rare cases when
transfer of forces for a short period of time will be required. An
agile command relationship that allows for USSOCOM to
leverage assets should be maintained in a command
arrangements agreement (CAA).

Second, there is the question of what constitutes intratheater
assets. Most doctrinal discussions refer to intratheater assets
when discussing transfer of control of forces. C-17s are normally
considered an intertheater asset but the aircraft is capable of
tactical operations normally associated with intratheater assets.
Since 2006 two C-17 squadrons have rotated in and out of
USCENTCOM in order to provide intratheater lift while the rest
of the C-17 fleet continues to provide intertheater lift. Unlike
the C-130s that are under USCENTCOM OPCON, or chopped to
that command, the C-17s are simply forward deployed and remain
under AMC authority. This unique relationship will be discussed
later.

Intertheater versus Intratheater Airlift
Command and Control

Air mobility doctrine represents an accumulation of best
practices from World War II through the most recent
conflicts, including Operation Iraqi Freedom10

Strategic airlift capability emerged in World War II as
technological advances in aviation allowed for the transportation
of personnel and equipment in a global context. The Korean War
brought the establishment of the Military Air Transport Service
(MATS). MATS developed the concept of strategic intertheater
airlift in combination with tactical intratheater airlift, which led
to the development of the C-141, C-5, and C-130 aircraft.11 These
aircraft allowed the US to deliver power anywhere around the
globe. This concept served the US military well into the mid-
1990s. C-141s and C-5s airlifted men and equipment from outside
the theater into a strategic hub where the cargo could be
transferred to a C-130 for movement within the AOR. The C-17s
ability to provide direct delivery of cargo from stateside locations
directly to the battlefield required a change in mindset and
planning.

Command and control of airlift assets was based on roles and
missions. Historically, strategic airlift aircraft and tanker aircraft
that provided essential aerial refueling to maximize airlift range
were centrally controlled due to the limited number of assets,
the high demand, and the complex nature of worldwide
operations.12 Tactical airlift assets were more plentiful with a
number of C-130s being assigned directly to a regional
commander. When operations required, tactical airlift would be
chopped to a theater commander for a specific period of time to
accomplish operations within the specified AOR. C-130s are
currently assigned to United States Central Command
(USCENTCOM), having been chopped from United States
European Command (USEUCOM), United States Pacific
Command (USPACOM) and United States Northern Command
(USNORTHCOM).

Based on the staggering volume of lift delivered in support
of regional commanders and the GWOT, AMC can take pride in
the efficiency of its operational doctrine. In 2007 AMC moved
nearly 570,000 short tons of cargo and nearly 2,000,000
passengers on various airlift missions (at the time of writing, 2008
figures were not yet available).13 It is difficult for any entity to
argue that the current airlift system is not meeting or exceeding
the needs of customers based on the output mentioned above.
However, there is always room for improvement and the need to
adjust to an ever changing environment.

In the latest AFDD 2-6, Air Mobility Operations, (published
in 2006), air mobility moved away from the concepts of strategic
and tactical lift and moved to the concept of intertheater and
intratheater lift. The intertheater lift mission describes airlift
movement between geographic regions or from the continental
United States (CONUS) around the globe.14 In the intertheater
discussion, command and control of this mission and the assets
is executed by components of the 18th Air Force: “Normally,
operational control (OPCON) of the air mobility forces involved
in intertheater operations is not transferred.”15 The assets referred
to in the intertheater context include the C-17.

Discussion of the intratheater mission is a little more complex,
especially in the context of command and control. The following
are excerpts from the doctrine document description of
intratheater:

 The term intratheater operations covers two types of operations;
those of a single geographic combatant commander during peacetime
or when a Joint operational area (JOA) has not been established,
and those operations inside a JOA. In both of these situations,
operations are normally conducted using forces assigned or attached
or made available for tasking to the JFC.16

When theater air mobility requirements exceed the capability of the
assigned or attached forces, the geographic combatant commander
may request augmentation from, or the establishment of a supported/
supporting relationship with, either USTRANSCOM or another
geographic combatant commander. Similarly, a Joint task force
commander (JTF/CC) would first request augmentation from the
geographic combatant commander who may pass that request along
as described above.17

The discussion clearly lays out the ability to transfer control
of assets when necessary to a JTF/CC and recognizes that the
area of operations may not always have a robust AOC structure.
USSOCOM deals with this type of operations on a daily basis.
What is missing from the intratheater discussion is the type of
assets involved. While not specifically mentioned, C-130s are
often the asset chopped to a regional commander to provide the
required airlift. Over the past 3 years, chopping C-17s to JTFs
for intratheater operations has been discussed but control of the
assets has remained with AMC. The C-17s tested capability in
the intratheater environment and its current numbers (180 aircraft
in the inventory) require a paradigm shift in its utilization. It is
an asset that is easily incorporated in either the intertheater or
intratheater environment.

Where Does the C-17 Fit?

After more than 8 decades of experience, the logistical value
of airlift in counterinsurgency is obvious and springs from
the dependence insurgents have for sanctuary.18
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Forward deployment of C-17 units for intratheater operations,
while still under centralized control of AMC, has been the
standard model since the aircraft entered the operational
inventory in 1995. In support of Bosnia operations, C-17s flew
out of Rhein Mein Air Base, Germany into the same airfields of
the former Republic of Yugoslavia supported by USEUCOM
C-130s. The C-17s received their taskings from the 18th Air Force’s
Tanker Airlift Control Center (TACC) at Scott AFB, Illinois while
the C-130s were tasked by USEUCOM.

As the number of C-17s grew, their utilization in the mobility
picture became more complicated. Their ability to provide direct
delivery from the CONUS directly to the battlefield meant that
they had a foot in both the strategic and tactical worlds.19 In the
1999 Kosovo operations, the C-17 forward deployed mission had
matured as the increased numbers of aircraft allowed a larger
footprint. For this operation, 12 C-17s were assigned to support
operations out of Ramstein Air Base, Germany. Charleston AFB
deployed the equivalent of a C-17 operational squadron along
with a group commander. The Charleston AFB Wing
Commander, Colonel Rod Bishop, also deployed to Ramstein
as the Director of Mobility Forces and would remain in place
until Kosovo airlift support was completed. Once again, control
of the C-17s remained under control of AMC and received their
tasking from TACC. Transfer of the assets to EUCOM or the JTF/
CC was not deemed necessary. Overall, the C-17s forward
deployed participation was generally deemed a success, though
questions remained with regard to the C-17s ability to perform
in a more hazardous and austere environment.20

Those questions were answered by the C-17’s intertheater and
intratheater roles in support of operations in Afghanistan. C-17s
conducted 26-hour round trip intertheater operations out of
Ramstein, Germany into austere airfields in Afghanistan on night
vision goggles. In an intratheater capacity, C-17s deployed two
Marine expeditionary units into a dirt airstrip in southern
Afghanistan using recently established special operations C-17
crews and aircraft from Charleston AFB, South Carolina. The
success of the C-17 at the outset of Afghanistan operations in
both the intertheater and intratheater capacity allowed for the
possibility of an OPCON or TACON relationship.

There were other factors that affected the command
relationship discussion. By 2001, Boeing was delivering one C-
17 a month to the Air Force which provided AMC greater capacity.
The C-17 also took over the AMC special operations mission
from the C-141 in 2001. As preparations for Iraqi Freedom were
made, it was determined the C-17 was required to support the
special operations task force in an intratheater capacity. From
March 2003 to April 2003, the 781st Expeditionary Airlift
Squadron (EAS) commanded by Lieutenant Colonel Matt
Whelan (special operations division chief at Charleston AFB),
deployed seven C-17s, aircrews, maintenance, and logistical
support to Saudi Arabia specifically to support the special

operations JTF/CC. In this role, the C-17s not only augmented
AFSOC’s MC-130s but also provided their unique capability.
Though not completely autonomous from AMC, this is the first
instance of C-17s operating in a special TACON relationship with
the JTF/CC. Specifics of this relationship will be discussed in a
later section.

AFSOC Airlift Capability
(Pre-9/11, Today, and the Future)

As it became clear that the war in Iraq would continue,
USCENTCOM increasingly required intratheater lift to augment
and replace C-130s in-theater. Air National Guard and Reserve
C-130 units had flown beyond their time requirement and active
duty C-130 units were strained from years of constant deployment.
The harsh environment of both Iraq and Afghanistan also had a
negative impact on the C-130 airframe and maintenance in-
commission rates were falling. AFSOC MC-130s also felt the
strain of years of constant deployment with a much smaller fleet
of aircraft to rely on. The effects of combat and the harsh
environment were being reported in 2005 when a study by
AFSOC logisticians showed that mission capable rates had fallen
by 9 percent and aircraft nonavailability rates had increased in
order to get aircraft into depot maintenance.21 MC-130 variants
in USCENTCOM continue to face maintenance challenges.

Prior to September 11, 2001, AFSOC’s fleet of airlifters
provided adequate support for USSOCOM operations and had
excelled in numerous special operation missions around the
globe. Fixed wing airlift was provided primarily by the
MC-130E/H variants while the MC-130P could provide limited
lift but primarily served in a tanker role. There were 59 MC-130E/
H/Ps in the AFSOC inventory in 2000.23

Since the start of post-9/11 combat operations the MC-130H,
the most capable aircraft of the AFSOC airlift fleet, has suffered
four lost aircraft reducing its numbers from 21 to 17 aircraft.24

With no immediate replacements available and no program
replacements scheduled, the remaining aircraft were forced to fly
beyond their annual programmed flying hours. This affected the
entire MC-130 fleet. The situation has been further exacerbated
by the age of the MC-130E which is now in its fifth decade of
service.25 The MC-130E was not programmed to fly in the
USCENTCOM AOR in 2008 putting further strain on the
MC-130H and MC-130P (see Table 1).

The future is somewhat brighter for AFSOC airlift but it will
take a couple of years to bring the programmed aircraft online.
Currently, AFSOC has a total 61 MC-130H/E/P/Ws in the
inventory.26 AFSOC has three programs ongoing that impact their
fixed wing airlift fleet. AFSOC is in the process of refurbishing
the MC-130H center wing boxes. This program should be
completed in 2013.27 To fill the airlift gap left from the lost
MC-130Hs, AFSOC has been converting standard C-130s to the

MC-130W.28 While they do not
p rov ide  the  same  comba t
capability as the MC-130H, they
do provide the airlift. AFSOC
plans on buying 12 MC-130Ws.
They currently possess eight of
the aircraft, and plan on the first
aircraft being mission ready in
February 2009. The last aircraft
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MC130H 86.4 93.4 90.6 82.2 87.9 84.9 76.6 61.4 80.7 93.3 88.3 71.6 

MC130P 75.3 97.0 90.5 79.0 73.4 88.4 83.9 75.6 85.6 84.0 82.3 65.0 

MC130E NO DEPLOYMENTS FOR FY08 

Table 1. 2007-2008 MC-130H/P Mission Capability Rates 22
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is scheduled for delivery in 2010.29 AFSOC is also investing in
37 MC-130Js to replace its 37 MC-130E and MC-130P models
(see Table 2).30

USSOCOM has a decision to make about the airlift capability
they require and desire. The MC-130H showcases a medium
threat penetration capability that is not integrated in the MC-
130W. To go beyond the current upgrade to the MC-130W would
take extra time and money that USSOCOM does not have.31 The
road ahead for the USSOCOM and AFSOC leadership is whether
they need to modify the MC-130W to meet the MC-130H
capabilities or work toward a new special operations airlift
platform. Based on the current numbers and program overlaps,
special operations airlift aircraft availability will be stretched thin
through 2011.32 Having the C-17 in the USCENTCOM AOR has
offset some of the lift requirements to both the C-130 community
and the MC-130 community, but the C-17 does not possess all
of the MC-130 capabilities.

MC-130 Strengths and Weaknesses

The MC-130 is the primary special operations airlift platform in
the Air Force inventory. The MC-130E Talon I is in its fifth
decade of service but received upgrades through the 1990s.33 The
MC-130H Talon II is relatively young compared to the MC-
130E, having entered operational service in 1992 but possess a
glass cockpit, greater mission computer integration, a better
avionics suite, and an upgraded communication suite.34 The main
characteristics that set the Talons apart from other airlift aircraft
is their extensive electronic warfare capability combined with
terrain-following radar that allows the Talons to penetrate an
integrated air defense system (IADS) in any weather condition
or terrain.35 This capability is essential to insert, recover, and
resupply special operations forces either by airdrop or airland.
The MC-130 size compared to the C-17 allows it greater access
to airfields. The Talons only require a 60-foot wide airfield in
comparison with the 90-foot wide requirement for the C-17. The
Talons are also air refueling capable which allows them to cover
distances at speeds helicopters cannot provide. They also have
an obvious cargo capacity advantage over helicopters.

The MC-130 has served the special operations community
well since the 1960s but the growing requirement for special
operations lift is outpacing their numbers. While extremely
capable in the intratheater environment their speed, range, and
cargo capacity do not provide a rapid intertheater option
demanded by USSOCOM to meet the GWOT. Special operations
units have also brought on new systems, such as the Stryker, that
are not compatible with the MC-130 cargo compartment. Seven
years of operations in Afghanistan and Iraq have taken a huge
toll on the airframes, as it has with the entire force, but with limited
numbers of assets, the MC-130s have paid a higher toll. This can
be witnessed in the comparison of maintenance reliability
between the MC-130H and the C-17 (see Table 1 and Table 3).
Three years separate the operational dates of the two aircraft but
the Talon II has paid a higher price due to operations tempo. The
number of each asset available, 19 Talon IIs vice 180 C-17s,
illustrate the need for an agile command relationship between
USSOCOM and USTRANSCOM. The C-17 is not as capable as
the MC-130 in the special operations mission but it can help to
augment the MC-130 requirements. The forward deployment of
C-17s has helped to relieve some of the USCENTCOM
intratheater load.

C-17 Strengths and Weaknesses

Ongoing C-17 operations in USCENTCOM provide a good
example of both the strengths and weaknesses of the aircraft. In
2006 AMC established two C-17 expeditionary airlift squadrons
(EAS) to service the USCENTCOM AOR. Prior to the
establishment of the EASs, C-17 support was provided
simultaneously by as many as six stage locations in Europe, the
Middle East, and Central Asia. This operation proved to be an
inefficient model for both aircraft and aircrews.

The EAS construct typifies how the C-17 can best be utilized
in the intratheater construct and highlights its strengths in the
tactical environment. The EASs deploy as a squadron on 120-
day cycles and come under the leadership of the 385th Air
Expeditionary Group Commander (AEG/CC). The 385th AEG/
CC is a deployed AMC group commander and currently controls
two C-17 squadrons, with 17 aircraft and a KC-135 detachment
with three aircraft.36 The C-17 squadrons are dispersed to three
locations allowing operations into Iraq and Afghanistan.

The C-17’s cargo capacity, range, speed and air refueling
capability allow it the flexibility to service multiple airfields
inside the AOR in a crew duty period providing nearly three times
the lift of a C-130. The C-17 has also made headlines for its
flexibility to rapidly adjust to an aeromedical role and transport
wounded soldiers out of Iraq and Afghanistan, back to medical
specialists in the United States without a need for aircraft or crew
changes.

The C-17 has also had the opportunity to increase its air-drop
productivity and highlight this capability. Air-drop riggers were
moved from Balad Air Base (AB) Iraq to Al Udeid AB, Qatar so
they could rig airdrop for C-17 deployment in Afghanistan.37

Once again the capacity and range of the C-17 has a huge impact
on its air-drop capability. By rigging in Qatar, the C-17s can
airdrop on six different drop zones in Afghanistan, land at
Bagram, Afghanistan, receive more air-drop supplies, airdrop to
more locations and return to Qatar in a single crew duty day.38

During the 816th EAS deployment from 1 September to 30
November 2008 the C-17 airdropped 2,197 bundles covering 79
drop zones as compared to the C-130s that delivered 986
bundles.39

C-17 air-drop accuracy continues to improve with advances
in technology. The C-17s are now utilizing the Integrated
Container Delivery System (I-CDS) which allows the aircraft to
remain at an altitude above small arms fire yet deliver supplies
more accurately.40  This is important in the combat environment
to ensure that the air-dropped supplies make it to the customer
and not the enemy. The I-CDS is a less expensive version of the
Joint Precision Air Drop System (JPADS) that holds a very
promising future for airborne delivery of supplies. The current
JPADS system allows delivery from up to 16 miles away at
altitudes up to 25,000 feet, which offers tremendous capability
to resupply ground forces while evading hostile fire.41

Fiscal 
Yr 2009 2010 2011 2012 2013 2014 2015 2016 

Buy 11 4 5 6 6 5   
Del   4 8 8 6 6 5 

Table 2. MC-130J Delivery Schedule
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The C-17 has held up well in the USCENTCOM theater despite
the harsh environment and increased flying hours. AMC retains
control of the aircraft and the C-17s usually remain in-theater
for 30 to 45 days before they are sent home for scheduled
maintenance. The home station maintenance schedule and the
aircraft’s relative young age compared to other assets in the AOR,
along with exceptional intratheater maintenance, have produced
outstanding mission capability rates (see Table 3).

An area of friction worthy of discussion is the complex
command relationship of the C-17 forces in USCENTCOM. The
385th AEG is located at Incirlik Air Base, Turkey, in the
USEUCOM AOR and a large portion of group’s assets reside in
the CENTCOM AOR; but the group commander reports back to
the 18 AF/CC. All of the deployed C-17 aircraft and aircrews
remain under AMC control. Mission taskings are provided by
two cells in 618th TACC at Scott AFB, Illinois. The C-17 EAS in
Turkey receives its missions from the Channel Cell which mainly
consist of airland delivery of cargo into Iraq. The C-17s in Qatar
and a small contingent at Ali Al Salem, Kuwait receive their
taskings from the Theater Direct Delivery (TDD) cell.43 The TDD
receives its inputs from the USCENTCOM Combined Air
Operations Center (CAOC) Air Mobility Division (AMD) TDD
cell.44 While all those interviewed agreed that the system was
efficient and was successful, there are more efficient command
relationships available.

One area of command relationship refinement in the
intratheater environment has been in the tactical use of the
C-17. Air-drop requests in the AOR are made by all customers,
to include special operations forces, to the AMD.45 Air-drop
missions are planned and executed within the USCENTCOM
AOR and are normally executed within 36 hours of the request.
There have been instances when the missions were planned and
executed in 12 hours.46 Two issues have made this possible. First
is the requirement for a C-17 Weapons Instructor Course (WIC)
graduate or air-drop qualified pilot to be in the CAOC tactics
cell. According to former 385th AB/CC, Colonel Wiley, “Our
weapons officers are paying off in spades at the CAOC as they
understand the tactical capability of the C-17 and are familiar
with the collaborative planning process.”47 The second issue is
the delegation of tactical employment of the C-17 in-theater from
the 18th AF/CC to the 385th AEG/CC. Until recently, airdrops and
semi-prepared surface landings had to be approved at the AMC
headquarters level.48 The delegating of this authority is a huge
step in the right direction and allows for greater flexibility when
employing the C-17 in-theater.

Recommendations

There must be an agile command relationship in place between
USSOCOM and USTRANSCOM for intratheater airlift
augmentation. The C-17 has the training, special operations
relationship, and capability to augment AFSOC airlift forces and

provide unique capabilities required by special operations forces.
To that end, the following recommendations are made:

• The Command Arrangements Agreement (CAA) between
USSOCOM and USTRANSCOM needs to be updated. It needs
to contain plain language that includes USSOCOM’s ability
to receive TACON command and control of special operations
C-17 crews and aircraft when needed for intratheater
operations. The guidance should allow for the C-17s to operate
under AFSOC rules, enforced by the Joint Special Operations
Air Component Commander (JSOACC) with regard to drop
zone (DZ) and landing zone (LZ) approvals. This would allow
C-17s to airdrop and land on the same airfields certified in
the combat environment by AFSOC combat controllers for
MC-130 use, when the LZs and DZs met C-17 standards. It
should be noted that the AMD in USCENTCOM has
streamlined this function for AMC over the years and they
are very responsive to certifying LZs and DZs. The DZ and
LZ provisions are for fluid operations encountered in the
special operations environment that may not occur in a region
that has a robust AMD capability. The only way this CAA
will work is if AMC believes that components are in place to
ensure that proper risk mitigation is observed and the aircraft
will be efficiently utilized while chopped to the JSOACC and
returned to AMC upon completion of operations. While the
C-17 EASs are not chopped to USCENTCOM, there is an
eff ic ient  opera t ion in  p lace  between AMC, TACC,
USCENTCOM AMD, the 385th AEG/CC, and the deployed
squadron commanders. These operations have been refined
over time and the lessons need to be captured or be lost to
time and rediscovered during the next conflict. Retired
Colonel Ralph Van Wagner from the AMC special operations
division said, “We need to establish the relationships that
have been built from our current experience … but what about
3 years from now? We need to get this on paper.”49 Ralph was
in the unique position of briefing AMC leadership on C-17
special operations missions during the 781st EAS deployment
in 2003. On a number of occasions he was seeking approval
for operations as aircraft were loaded and awaiting execution
approval.50 A more agile command relationship must be in
place.

• The first component required to mitigate AMC leadership’s
reservations of losing centralized command of its assets is
deployed leadership. For more robust operations, usually
conducted at the beginning of a major campaign, a standing
C-17 operations group (OG) commander (preferably with
C-17 special operations knowledge) should go forward as the
AMC representative with the C-17 package (paired and
tailored to fit mission). With the downgrading of the
Charleston AFB Deputy Group Commander for Special
Capabilities (437 OG/CDS) position to 0-5, the horsepower
and responsibility no longer exists beyond J-Alert operations.
Deploying a standing OG is doctrinally sound, has historical

2008 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Average 

Aircraft C-17 
I/O 510 461 651 545 430 522 544 482 507 526 444   5,622 517.8 

Depart 
Reliability % 
MX (C-17) 

94.30 94.49 95.69 93.19 88.10 76.80 88.58 91.41 92.16 95.10 94.37     91.29  

Table 3. 2008 C-17 Mission Capability Rates.42
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precedence, and more importantly, relationships matter! The
OG would work with the JSOACC (Spec Ops OG equivalent)
to mitigate risk and ensure the C-17 was utilized correctly and
transferred back to AMC for other missions when not in use.
An AMC OG provides an established level of AMC leadership
to make the correct call with regard to proper utilization of
assets and risk mitigation and management. This will allow
for fluid operations to occur without having to receive
headquarters AMC leadership approval for every operation.
An example of this delegation to the OG level by the 18th AF/
CC is the recent approval of airdrops by the C-17 in the
USCENTCOM AOR by the 385th OG/CC.

• Having planners in place who understand C-17 capabilities
and the Joint planning process is imperative. As more C-17
pilots graduate the Weapons Instructor School the C-17 will
enjoy a larger cadre of planners that can integrate in planning
cells. The special operations division also trains their pilots
to integrate in a Joint special operations planning cell. This
training is validated in multilateral training exercises and
planners are also sent to regional virtual training exercises in
a planning capacity. Qualified planners, should be sent as
planners and liaison officers (LNOs) to the following
locations: The Special Operations Joint Operations Center
(JOC) (especially if there is no C-17 experience at that
location), and the AMD or CAOC tactics cell, if one is up and
established. I would also include a representative from AMC/
A3DJ (AMC Combat Operations, Special Operations Branch)
as an LNO to the deployed OG. Relationships and expertise
in the right locations matter.

• The final recommendation is based on the three previous
recommendations being met. There are numerous examples
that can be provided in which the C-17 is required to augment
or provide unique special operations airlift and airdrop to a
special operations Joint task force (JTF). During these
operations, a TACON command relationship where the assets
are transferred to the JTF for a determined time period makes
sense. This is not a matter of control but a matter of mission
accomplishment. AFSOC is short on airlift for at least the next
3 years and AMC can help fill that requirement when
necessary. This relationship would be different in that the
C-17s chopped to the JSOACC would still have to provide
TACC lines in-theater when tails were not in use. Having an
AMC OG in place makes this a more palatable solution. My
experience is that the need for a TACON requirement of the
C-17 is only for initial footprint operations and the MC-130s
can provide sustainment operations.

Conclusion

United States Air Force Commander General Norton Schwartz
recently remarked, “I’m less worried about ownership” of kinds
of planes “than I am about the end results,” Schwartz said. “This
is a versatility issue, not an ownership issue. We have to get off
of these theological debates.”51 This is the leadership mindset
required to meet the challenges of an aging aviation fleet and a
tightening of resources.

The versatility of the C-17 allows it to operate in both the
intertheater and intratheater environment. As the number of C-
17s continues to grow there is an opportunity to use this
previously limited asset in nontraditional roles to complement
other weapon systems that are older or are limited in numbers.
The C-17 has proven its tactical prowess in Afghanistan and Iraq

and is providing much needed relief to traditional intratheater
assets in the USCENTCOM AOR.

AMC maintains a special operations capability at Charleston
AFB, which has a robust training relationship with Joint special
operations forces. The C-17 is expected to provide additional
airlift and air-drop capability in conjunction with AFSOC
airlifters. The GWOT has thrust USSOCOM to the forefront of a
global asymmetric threat that requires both an intertheater and
intratheater response capability. The fluid nature of this no-fail
mission requires an agile command relationship that allows
USSOCOM control of assets needed for mission accomplishment.
In a moment of crisis there is no time to debate ownership when
results are required.
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Intuition is often crucial in combat and survivors learn not to ignore it.
—Col F. F. Parry, USMC

Knowledge must come through action; you can have no test which is not fanciful,
save by trial.

—Sophocles

Tomorrow’s warriors will have to relearn the things that today’s warriors have
forgotten.

—Gen Billy M. Minter, USAF

Knowledge is of two kinds. We know a subject ourselves, or we know where we
can find information on it.

—Samuel Johnson

You can know the name of a bird in all the languages of the world, but when you’re
finished, you’ll know absolutely nothing whatever about the bird.… So let’s look at
the bird and see what it’s doing—that’s what counts. I learned very early the
difference between knowing the name of something and knowing something.

—Richard Feynman

The merit of an action lies in finishing it to the end.
—Genghis Khan

Have no fear of perfection—you’ll never reach it.
—Salvador Dali

The difference between what we do and what we are capable of doing would
suffice to solve most of the world’s problems.

—Mohandas Karamchand Gandhi

One faces the future with one’s past.
—Pearl S. Buck
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