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Preface

This monograph examines options for improving Air Force Space
Command (AFSPC) support and sustainment of U.S. Air Force space
systems. Sustaining space capabilities is a complex undertaking involv-
ing preserving and protecting space launch capabilities, space vehicles,
ground stations, and communications systems. It also encompasses the
integration and augmentation of military capabilities with commercial
and other government agencies’ capabilities.

This monograph discusses the application of the strategies-to-tasks
framework, a decision-support framework, to AFSPC maintenance
and sustainment. We use an expanded strategies-to-tasks framework
to explicate a maintenance and sustainment philosophy. Applying the
strategies-to-tasks framework and this philosophy, we evaluate current
space sustainment policies related to process, force development, doc-
trine, information systems and tools, and organization from a com-
mand perspective. From the same command perspective, we identify
shortfalls and suggest, describe, and evaluate options for implement-
ing improvements in current practices. Since space systems are diverse
and since the analysis was limited to six months, we chose to use two
example systems—the Global Positioning System and the Eastern and
Western Range capabilities—to illustrate how the strategies-to-tasks
framework can be applied across AFSPC sustainment practices.

AFSPC’s Director of Air and Space Operations (AFSPC/A3) and
Director of Logistics and Communications (AFSPC/A4A6) sponsored
this research, which was conducted in the Resource Management Pro-
gram of RAND Project AIR FORCE as part of a project entitled “Air
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Force Space Command Logistics Review.” The research for this mono-
graph began in July 2005 and was completed in December 2005.

This monograph should be of interest to space logisticians, plan-
ners, acquisition personnel, and operators throughout the Department
of Defense (DoD), especially those in the Air Force.

This monograph is one of a series of RAND documents that
address agile combat support issues in implementing the air and space
expeditionary force (AEF). Other publications issued as part of the
larger project include the following:

o Supporting Expeditionary Aerospace Forces: An Integrated Stra-
tegic Agile Combatr Support Planning Framework, by Robert S.
Tripp, Lionel A. Galway, Paul Killingsworth, Eric Peltz, Timo-
thy Ramey, and John G. Drew (MR-1056-AF), describes an inte-
grated combat support-planning framework that may be used to
evaluate support options on a continuing basis, particularly as
technology, force structure, and threats change.

 Supporting Expeditionary Aerospace Forces: New Agile Combat Sup-
port Postures, by Lionel Galway, Robert S. Tripp, Timothy L.
Ramey, and John Drew (MR-1075-AF), describes how alternative
resourcing of forward operating locations can support employ-
ment timelines for future AEF operations. It finds that rapid
employment for combat requires some prepositioning of resources
at forward operating locations.

o Supporting Expeditionary Aerospace Forces: A Concept for Evolv-
ing to the Agile Combat Support/Mobility System of the Future, by
Robert S. Tripp, Lionel Galway, Timothy L. Ramey, Mahyar
Amouzegar, and Eric Peltz (MR-1179-AF), describes the vision
for the Agile Combat Support (ACS) system of the future based
on individual commodity study results.

* Supporting Expeditionary Aerospace Forces: Lessons from the Air War
Over Serbia, by Amatzia Feinberg et al. (MR-1263-AF, not avail-
able to the general public) describes the Air Force’s ad hoc imple-
mentation of many elements of an expeditionary ACS structure
to support the air war over Serbia. Operations in Serbia offered
opportunities to assess how well these elements actually supported
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combat operations and what the results imply for the configura-
tion of the Air Force ACS structure. The findings support the
efficacy of the emerging expeditionary ACS structural framework
and the associated but still-evolving Air Force support strategies.
A Combar Support Command and Control Architecture for Sup-
porting the Expeditionary Aerospace Force, by James Leftwich,
Amanda Geller, David Johansen, Tom LaTourrette, C. R. Roll,
Robert S. Tripp, and Cauley Von Hoffman (MR-1536-AF), out-
lines the framework for evaluating options for combat support
execution planning and control (CSC2). The analysis describes
the CSC2 operational architecture as it is now and as it should be
in the future. It also describes the changes that must take place to
achieve that future state.

Reconfiguring Footprint to Speed Expeditionary Aerospace Forces
Deployment, by Lionel A. Galway, Mahyar Amouzegar, and Don
Snyder (MR-1625-AF), develops an analysis framework—as
a footprint configuration—to assist in devising and evaluating
strategies for footprint reduction. The authors attempt to define
footprint and to establish a way to monitor its reduction.
Supporting Air and Space Expeditionary Forces: Lessons from Oper-
ation Enduring Freedom, by Robert S. Tripp, Kristin F. Lynch,
John G. Drew, and Edward W. Chan (MR-1819-AF), describes
the expeditionary ACS experiences during the war in Afghani-
stan and compares these experiences with those associated with
Joint Task Force—Noble Anvil, the air war over Serbia. This report
analyzes how ACS concepts were implemented, compares current
experiences to determine similarities and unique practices, and
indicates how well the ACS framework performed during these
contingency operations. From this analysis, the ACS framework
may be updated to better support the AEF concept.

Supporting Air and Space Expeditionary Forces: A Methodology for
Determining Air Force Deployment Requirements, by Don Snyder
and Patrick Mills (MG-176-AF), outlines a methodology for
determining manpower and equipment deployment requirements
for a capabilities-based planning posture. A prototype research
tool, the Strategic Tool for the Analysis of Required Transporta-
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tion, generates lists of capability units (unit type codes), which are
required to support a user-specified operation.

Supporting Air and Space Expeditionary Forces: Lessons from Opera-
tion Iraqi Freedom, by Kristin F. Lynch, John G. Drew, Robert S.
Tripp, and C. R. Roll (MG-193-AF), describes the expeditionary
ACS experiences during the war in Iraq and compares these expe-
riences with those associated with Joint Task Force—-Noble Anvil
in Serbia and Operation Enduring Freedom in Afghanistan. This
monograph analyzes how combat support performed and how
ACS concepts were implemented in Iraq and compares current
experiences to determine similarities and unique practices, and
indicates how well the ACS framework performed during these
contingency operations.

The Air Force Chief of Staff Logistics Review: Improving Wing-Level
Logistics, by Kristin F. Lynch, John G. Drew, David George,
Robert S. Tripp, C. R. Roll, and James Leftwich (MG-190-AF),
provides a review of Air Force base-level logistics processes. The
review was designed to target process and process-enabler short-
falls that limited the ability of the logistics community to meet the
increasing readiness demands. This monograph presents the back-
ground; the analytic approach, including the role RAND played;
the results of that review; and the test and evaluation of solution
options designed to improve wing-level logistics processes.
Supporting Air and Space Expeditionary Forces: Analysis of Combat
Support Basing Options, by Mahyar A. Amouzegar, Robert S.
Tripp, Ron McGarvey, Edward Chan, and C. R. Roll (MG-261-
AF), evaluates a set of global forward support location (FSL)
basing and transportation options for storing war reserve mate-
riel. The authors present an analytical framework that can be used
to evaluate alternative FSL options. A central component of the
authors’ framework is an optimization model that allows a user to
select the best mix of land- and sea-based FSLs for a given set of
operational scenarios, thereby reducing costs while supporting a
range of contingency operations.

Unmanned Aerial Vehicle (UAV) End-to-End Support Consid-
erations, by John G. Drew, Russell Shaver, Kristin F. Lynch,
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Mahyar A. Amouzegar, and Don Snyder (MG-350-AF), presents
the results of a review of current support postures for UAVs and
evaluates methods for improving current postures that may also
be applied to future systems.

 Strategic Analysis of Air National Guard Combat Support and
Reachback Functions, by Robert S. Tripp, Kristin F. Lynch, Ronald
G. McGarvey, Don Snyder, Raymond A. Pyles, William A.
Williams, and Charles Robert Roll, Jr. (MG-375-AF), analyzes
transformational options for better meeting combat support mis-
sion needs for the AEF. The role the Air National Guard may play
in these transformational options is evaluated in terms of pro-
viding effective and efficient approaches in achieving the desired
operational effects. Four Air Force mission areas are evaluated:
continental United States centralized intermediate repair facili-
ties, civil engineering deployment and sustainment capabilities,
GUARDIANT! capabilities, and Air and Space Operations Center
reachback missions.

» A Framework for Enhancing Airlift Planning and Execution Capa-
bilities Within the Joint Expeditionary Movement System, by Robert
S. Tripp, Kristin F. Lynch, Charles Robert Roll, Jr., John G. Drew,
and Patrick Mills (MG-377-AF), examines options for improv-
ing the effectiveness and efficiency of intratheater airlift opera-
tions within the military joint end-to-end multimodal movement
system. Using the strategies-to-tasks framework, this monograph
identifies shortfalls and suggests, describes, and evaluates options
for implementing improvements in current processes, doctrine,
organizations, training, and systems.

 Supporting Air and Space Expeditionary Forces: An Expanded Oper-
ational Architecture for Combat Support Planning and Execution
Control, by Patrick Mills, Ken Evers, Donna Kinlin, and Robert
S. Tripp (MG-316-AF), 2006, expands and provides more detail
on several organizational nodes in our earlier work that outlined
concepts for an operational architecture for guiding the develop-

I GUARDIAN is an Air National Guard information system used to track and control

execution of plans and operations, such as funding and performance data.
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ment of Air Force CSC2 needed to enable rapid deployment and
employment of AEF.

Combat Support Command and Control: An Assessment of Initial
Implementations in Air Force Exercises, by Kristin F. Lynch and
William A. Williams (TR-356-AF), forthcoming, evaluates the
progress the Air Force has made in implementing the TO-BE
CSC2 operational architecture and identifies areas that need to be
strengthened. Monitoring CSC2 processes, such as how combat
support requirements for force package options needed to achieve
desired operational effects were developed, assessment were made
about organizational structure, systems and tools, and training
and education.

RAND Project AIR FORCE

RAND Project AIR FORCE (PAF), a division of the RAND Corpo-
ration, is the U.S. Air Force’s federally funded research and develop-
ment center for studies and analyses. PAF provides the Air Force with
independent analyses of policy alternatives affecting the development,
employment, combat readiness, and support of current and future aero-
space forces. Research is conducted in four programs: Aerospace Force
Development; Manpower, Personnel, and Training; Resource Manage-
ment; and Strategy and Doctrine.

Additional information about PAF is available on our Web site at

http://www.rand.org/paf.
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Summary

The ability to access and continuously operate in space is vital to eco-
nomic, social, and military interests of the United States. Sustaining
space capabilities is a complex undertaking. In this monograph, we
examine options for improving AFSPC support and sustainment of
U.S. Air Force space systems by evaluating the effectiveness and effi-
ciency of current policies related to processes, force development, doc-
trine, information systems and tools, and organization from a com-
mand perspective.

The purpose of this monograph is to examine options for improv-
ing the sustainment of U.S. Air Force space systems, not by evaluat-
ing individual systems but by looking across AFSPC. By understand-
ing current policies, we are able to suggest improvements in process,
training and education, doctrine, systems and tools, and assignment of
responsibilities from a command perspective. To this end, we used an
expanded strategies-to-tasks framework as a “lens” for evaluating space
system sustainment policies.! This expanded framework incorporates
resource allocation processes and constraints in space system sustain-
ment considerations. It also describes how space system sustainment
resources and processes can be related to space capabilities and joint
operational effects.

Finally, we evaluate options for improving space sustainment and
provide both near- and longer-term implementation recommendations.
Because space systems are very diverse and because the analysis time

I More-detailed information can be found in Appendix A.

XVii
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frame was limited to six months, we use two example systems—the
Global Positioning System and the Eastern and Western Range capa-
bilities—to illustrate how the strategies-to-tasks framework can be
applied across AFSPC sustainment practices.

Conclusions and Recommendations

The strategies-to-tasks framework provides a rationale for developing a
commandwide philosophy for supporting space systems. The strategies-
to-tasks framework prescribes separation of demand-side, supply-side,
and integrator processes—which are often nested. Supply, demand,
and integrator roles are not only defined at the execution level but also
exist at other levels—both within and outside the command. Roles
and responsibilities should be defined at all levels, stressing the impor-
tance of all three aspects of the strategies-to-tasks framework. Using
a strategies-to-tasks framework and philosophy to separate supply,
demand, and integrator processes to improve the effectiveness and effi-
ciency of space system sustainment is an important first step. Once
these responsibilities are separated, many other improvements can be
made. The adoption of this philosophy can provide a basis for enhanc-
ing processes, force development, doctrine, information systems, and
organization across the command that can be sustained over time and
through many leadership changes.

Process Improvements

Once the strategies-to-tasks framework and philosophy have been
adopted, many other processes improvements can be made. For exam-
ple, the 30th Space Wing (SW) quality assurance (QA) process and
supporting management information system (MIS) “best practices”
could be adopted at other SWs. In addition, the QA MIS could be
expanded to include system performance metrics, as well as the con-
tract performance metrics it already contains. Reliability-centered
maintenance practices should also be expanded within AFSPC beyond
infrastructure-type equipment to include primary mission-equipment
systems. Again, the 30th SW’s experience in this area can provide the
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other wings with a model that they could tailor to their specific needs.
(See pp. 21-37.)

The Integrated Priority List (IPL) used at the ranges could be
expanded and implemented at nonrange wings. The process should be
formalized to help wings identify, validate, approve, control, prioritize,
and monitor the status of upgrades and modifications to space sys-
tems. In addition, a process for prioritizing and tracking sustainment
resource requirements across the command (like a “super-IPL”) could
be established. This super-IPL could track all funding, including the
sustainment money received from other agencies.

Finally, metrics need to be developed that relate sustainment
resource needs to operational effects. Current metrics address indi-
vidual system components and support with respect to that system.
However, these metrics reflect past performance or effects or present
report-card types of data. They do not provide predictive or leading
indication of future issues that may arise within the space system. A
focus on supply-and-demand metrics needs to be encouraged and can
lead to improvements in metrics from the demand, supply, and inte-
grator perspectives. The integrator may need an analytic arm to weigh
demand- and supply-side inputs and provide a neutral viewpoint.

Force Development, Doctrine, and Information Systems and Tools
Improvements

Development of civilian, officer, and enlisted logistics and communi-
cations leaders with space experience is essential to the success of the
AFSPC mission. The strategies-to-tasks framework would suggest that
maintenance be managed from supply-side organizations. This struc-
ture would provide a clear career path for support management and
growth and provide a source for advocating career development and
advancement up to commanding the maintenance group. (See pp.
39-44.)

A new program is being established with a developmental iden-
tifier to track space expertise as a step toward vectoring officers to
AFSPC positions at appropriate points in their careers. Noncommis-
sioned officer (NCO) development could benefit from more focused
training in space systems to augment the Harris-type short courses, as
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well as some additional training and education in interpreting contrac-
tual documents for NCOs engaged in quality assurance evaluation.
Space credentialing may also offer benefits for force management. At
a minimum, special experience identifiers for space systems should be
developed and applied to facilitate filling key space jobs in the officer
and enlisted ranks. The civilian workforce could also benefit from cre-
dentialing space logisticians.

Although progress has been made in expanding doctrine to
address support functions, support doctrine is not as robust as opera-
tional doctrine. In addition, space support doctrine is not as mature as
aircraft support doctrine. AFSPC can make significant contributions
by defining and inserting space support doctrine into Air Force publi-
cations and U.S. Strategic Command support doctrine into joint pub-
lications. AFSPC could work with Headquarters Air Force Directorate
of Logistics Readiness, ACS Doctrine, and Wargames Division (AF/
ILGX) to develop new Air Force Doctrine Document 2-4 subpublica-
tions and identify demand, supply, and integrator roles. The develop-
ment of the strategies-to-tasks framework that outlines the philoso-
phy for separating supply-side, demand-side, and integrator functions
would contribute to doctrine and show how aircraft, missile, and space
systems can follow the same philosophy in support, even if the specific
implementations vary to some extent based on mission specifics, nature
of systems, or history of support—organic or contractor—at both the
service and joint levels.

Not all space systems provide the same level, in depth or breadth,
of maintenance data collection and system and component status
reporting as we observed in the Quarterly Sustainment Review or
during similar forums for other systems. Standardization of data col-
lection and reporting may be less important than standardized metrics.
The critical issue is the ability to obtain key performance metrics so
that trade-off decisions on where to invest sustainment dollars can be
made if resources are constrained. These trade-off decisions should be
based on collecting similar information about all the systems, so that
like comparisons of metrics can be made.

More work can also be done on developing leading indicators.
These indicators should underscore the cause of the resulting effect
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before the effect happens so that the indicators may be used for predic-
tion. Decisionmakers should be able to focus their attention on future
problems by using leading indicators.

In addition to metrics, sustainment actions and the effects of not
performing them when necessary should be tracked. Many of the typi-
cal indicators (leading and lagging) can be used to prioritize sustain-
ment actions better if properly integrated with acquisition schedules
and operational schedules (planned). Others can be used to gauge con-
tractor performance and award fees. Making trade-off decisions when
resources are constrained requires having both measurements and met-
rics. Reliability-centered maintenance actions should be tied to these
metrics as well.

Organizational Structure Improvements
Understanding the benefits of adopting the strategies-to-tasks frame-
work and philosophy is important. If the benefits are explicitly rec-
ognized, organizational structure may not be as important. However,
fully realizing the benefits of the philosophy based on the strategies-
to-tasks framework means developing an organizational structure by
following the philosophy. (See pp. 45—66 and Appendix B.)
Organizational changes at the headquarters have been made in
accordance with the strategies-to-tasks framework, although this was
not specifically recognized as strategies-to-tasks philosophy at the time.
The organization of the space wings could follow suit—employing an
integration function at either the group or wing, or by creating a main-
tenance group—to improve the balance between current readiness and
future readiness to support operations.
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CHAPTER ONE
Introduction

The ability to access and continuously operate in space is vital to the
economic, social, and military interests of the United States. Sustain-
ing space capabilities is a complex undertaking involving preserving
and protecting space launch capabilities, space vehicles, ground sta-
tions, and communications systems, and the integration and augmen-
tation of military capabilities with commercial and other government
agencies’ capabilities and with joint operational effects for the military.
This monograph evaluates options for improving the Air Force Space
Command’s (AFSPC’s) support and sustainment of U.S. Air Force
space systems by assessing the effectiveness and efficiency of current
policies related to processes, organization, force development, doctrine,
and information systems and tools from a command perspective.

Study Motivation and Scope of the Analysis

In 2005, Maj Gen Douglas Fraser, then—Director of Air and Space
Operations (AFSPC/A3), and Brig Gen Thomas Deppe, then—Director
of Logistics and Communications (AFSPC/A4AG), observed that there
did not appear to be a common, commandwide logistics philosophy for
governing the sustainment of space systems. They asked RAND Proj-
ect AIR FORCE (PAF) to evaluate AFSPC'’s logistics policies from an
end-to-end perspective, to include space vehicles, ground stations, and
communication networks connecting space platforms and command-
and-control centers from a command perspective. They were interested
in whether existing support philosophies and approaches could be
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improved to ensure that space capabilities are preserved and protected
now and in the future. Across systems, some of the space-support plan-
ning and execution policies questioned included the following:

* consistency of maintenance philosophy and standardized poli-
cies

* ability to predict sustainment requirements and unfunded sur-
prises

* ability to relate sustainment funding to operational effectiveness

* force development of support personnel

* oversight and insight of contractor support actions

* aging ground systems

* seams between sustainment and acquisition.

Generals Fraser and Deppe asked us to take a broad, objective
examination of how to improve space-system support but to keep our
analysis of options to those that would be feasible within expected
funding levels. They also asked that we separate improvement options
into those that could be implemented in the short term and those that
would take longer to implement. The longer-term initiatives could
require enabling technology that has not yet been developed or that
would require significant time to modify systems, or other such rea-
sons. PAF was asked to complete the review within six months and to
consider all appropriate stakeholders in the analysis, including

* Headquarters (HQ) AFSPC

* AFSPC wings in the 14th Air Force (AF)

* the centers: the Space and Missile Systems Center (SMC) and the
Electronic Systems Center (ESC)

* other users of space capabilities

* other operators of space systems, including commercial and other
government entities.!

1" We did not include this group of stakeholders, although we assume that we understand

some of their concerns.



Introduction 3

Missile maintenance and support were not considered as part of
this study. We focused the analysis on space systems, which have dif-
ferent characteristics from those of aircraft and missile systems. For the
most part, space systems are fielded in small numbers. For example,
the Global Positioning System (GPS) requires 24 satellites in orbit, four
ground antennas, six monitoring stations, and one master control sta-
tion. In contrast, the F-16 has 1,150 aircraft in the active and reserve
components.?

There is a large variance in the ages of space systems—very new
to very old. Because space systems are so expensive, they are kept in
service as long as possible. Some, such as the AN/FPS-85 phased-array
radar system, are well over 40 years old. Some portion of the original
missions of such older systems may be performed by other, newer space
assets or, perhaps, is no longer performed at all. And although there is
some redundancy among space systems, most systems are designed to
meet unique needs. Therefore, some of the benefits of developing stan-
dardized procedures and policies (such as standardized maintenance
procedures and training approaches) for aircraft and missile systems
with large inventories of common operational platforms may not ben-
efit these few or one-of-a-kind platforms and missions. In addition,
most space-system sustainment maintenance is performed by contrac-
tors, who have separate or distinct capabilities, making standardization
difhcult.

The operational tempo for space systems is different from those
for aircraft and missile systems. GPS course corrections may occur
once a day; however, both military personnel and civilians rely on GPS
capabilities 24 hours a day, seven days a week. The ranges may have 14
launches a year, but launch preparation lead times extend for months.
There is more time between major events than there is for flying F-16
sorties (whether in training or, especially, in combat operations), but
such capabilities as secure satellite communications are required almost
continually.

Maintenance is also performed differently on space systems than
on ground-based systems. Some space systems require on-orbit main-

2 Air Force Magazine: 2005 Air Force Almanac.
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tenance. They do not fly back to base for repair as aircraft do. Mainte-
nance is performed remotely, while the system is still operating.

Space support organizations are different from other Air Force
support organizations. HQ AFSPC has combined logistics and com-
munications into AFSPC/A4A6 (formerly AFSPC LC). HQ U.S. Air
Force has separate logistics and communications directorates. Space
wings (SWs) have logistics embedded in the operations group (OG),
whereas fighter wings have separate maintenance and operations
groups.’ One acquisition agency, SMC, has been embedded in AFSPC,
while another, ESC, has not.

In addition to the Air Force, the many users of space-system capa-
bilities include commercial vendors, other U.S. government agencies,
and other governments. The Air Force supports some of these activi-
ties, including bearing some of the costs. Some commercial satellite
launches use Air Force ranges. Other U.S. government agencies, such
as the National Reconnaissance Office, use Air Force launch facilities
and ground station capabilities to operate their systems.

Besides having unique characteristics, AFSPC space operations
and sustainment directly affect military capabilities. AFSPC is charged
with supporting the following mission areas:

* force enhancement—communications; weather; intelligence, sur-
veillance, and reconnaissance; navigation; and missile warning,
all providing support to combatant commands (COCOMs)

* space control—space situational awareness and counterspace

e force application—intercontinental ballistic missiles (ICBMs)

* space support—Ilaunch and satellite operations providing support
to other U.S. government agencies and commercial vendors.

Each of these mission areas directly affects military capabilities.
For example, consider how space assets support the development of

the Theater Distribution System (TDS) to meet COCOMs’ needs in

3 Although 21 SW has a maintenance group (MXG), logistics is spread throughout both
the operations and maintenance areas.
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their areas of responsibility (AORs).# All TDS planning and execution
activities require access to space-based systems to carry communica-
tions between forward- and rearward-based elements of the COCOM
staff. They also require access to the intelligence and weather informa-
tion space assets provide.

Another example is the use of the MQ-1 Predator unmanned
aerial vehicle (UAV) in military operations. The first variant, the RQ-
1, was designed to provide persistent intelligence, surveillance, and
reconnaissance (ISR) coverage of a specified target area. The current
variant, the MQ-1, was designed to support time-sensitive targeting—
continuously monitoring suspected target areas and promptly attack-
ing targets when they emerge. Both models are designed to loiter over
a target area and relay relatively high-resolution pictures and video of
specific targets on the ground. The data the UAV collects over the target
area, as well as air vehicle command signals, are relayed back through
the ground control station using satellite links. Without satellite com-
munications, UAVs would be limited to line-of-sight operations.

Air Force space-system support actions not only affect military
capabilities but also affect national goals. Some military systems, such
as weather systems and GPS, provide services for public and govern-
ment uses. The Air Force provides GPS and weather services as public
goods and bears the full costs of sustainment for all users.

The combination of the uniqueness of space-system character-
istics, the importance of space systems to military and commercial
capabilities, and national goals presents challenges for space-system
sustainment.

4 TDS development includes developing an airlift network, deploying communications
and information systems needed to manage and control airlift operations, deploying and sus-
taining resources needed to run air terminal operations, and providing the combat support
resources required for housing deployed airlift operations at forward and main operating
bases.

> Line-of-sight refers to a direct link from a ground control station to an airframe (Drew et

al., 2005).
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Organization of This Monograph

In Chapter Two, we discuss our analytic approach and the strategies-to-
tasks framework. In Chapter Three, we apply the expanded framework
to space-system sustainment to explicate a space sustainment philoso-
phy and discuss shortfalls in the AS-IS space sustainment philosophies
and processes. We also address actions that can be taken to address the
shortfalls. Chapter Four discusses shortfalls in force development, doc-
trine, and information systems and tools. In Chapter Five, we discuss
organizational options. Chapter Six contains our conclusions and a dis-
cussion on how to proceed with the suggested changes. Appendix A
presents the basic strategies-to-tasks framework. Appendix B presents
organizational structure options for HQ AFSPC and the 21, 30, and
460 SWs. Appendix C contains manpower data for the 30, 45, and 50
SWs. Appendix D summarizes range service-support contracts, while
Appendix E compares them. Appendix F then provides an example of
the reliability centered maintenance (RCM) prioritization processes.
Appendix G describes 21 MXG. And finally, Appendix H describes the

evolution of space wing maintenance organizations.



CHAPTER TWO

Analytic Approach and the Strategies-to-Tasks
Framework

The analysis in this monograph focuses on AFSPC’s sustainment of
space systems. Sustainment processes include

1. maintaining such equipment as satellite buses, payloads, ground
stations, communications systems, and other infrastructure nec-
essary to provide space capabilities

2. managing materiel, providing spare parts where and when
needed!

3. maintaining and sustaining the space launch ranges

4. contracting sustainment processes, providing commercial capa-
bilities for maintenance, materiel management, and other ser-
vices to support space sustainment.

The Air Force is responsible for sustaining unique systems for Air
Force use and for sustaining some systems for other agencies, such as
the National Aeronautics and Space Administration (NASA) and the
National Reconnaissance Office. Some military systems, such as GPS,
serve not only the military but also commercial and civic enterprises.
In many cases, the Air Force does not control all the components of
the end-to-end system.

The development of improvement options must recognize that
Air Force space operations are part of an integrated, end-to-end, multi-

1 Although materiel management is part of sustainment, this study did not address this

area.
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component system. The components of that system include space vehi-
cles, ground stations, command-and-control facilities, launch facilities,
and communications links among space vehicles, command-and-con-
trol hubs, and users. Efforts to improve sustainment of U.S. Air Force
space systems should also take into account the roles of joint providers
and incorporate them into the options.

Since space systems are diverse and since the research for this
effort was limited to six months, we have used two example systems—
GPS (a specific system) and Eastern and Western Range capabilities
(a broader capability)—to illustrate sustainment practices across
AFSPC. While we limited our analysis to these two areas, we could
draw general conclusions about overall space-system sustainment from
these investigations. We selected these systems for several reasons:

e First, GPS is a relatively well-defined system with a clear mis-
sion. SMC developed the system, and the 2nd Space Operations
Squadron (2 SOPS) at 50 SW operates it.

* Second, the Eastern Range, at Patrick Air Force Base (AFB),
Florida, and the Western Range, at Vandenberg AFB, California,
have both launched GPS satellites. These ranges provide capabili-
ties that are necessary for launching and testing many systems.
Thus, they share some common characteristics with other space
systems, such as radars at ground stations, and also have some
unique features.

* 'Third, these two systems present a wide spectrum of characteris-
tics and requirements that can be used to illustrate a command
perspective of space-system sustainment. An analysis of these
systems appears to be broad enough on which to base general
observations and different enough to ensure that unique aspects
of space systems are not overlooked when considering sustain-
ment improvement options.
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Analytic Approach

To conduct this review, we worked with key stakeholders and used a
structured methodology to identify specific areas of analysis.? The first
step was to gather data and inputs by visiting AFSPC units, includ-
ing each of the five space wings in 14AF, SMC, the COCOM:s, ESC,
the Air Staff, other space users, and the acquisition communities. We
worked with many individuals, both inside and outside the Air Force
(see Table 2.1 for a list of the key stakeholders). Each organization dis-
cussed issues associated with space-system sustainment from its van-
tage point.

Following the framework outlined in Figure 2.1, the PAF analysis
team evaluated data collected from key stakeholders, as well as written
materials, and grouped the information into nine major categories:

maintenance philosophy
maintenance management
contracting management
logistics planning

material management

force development?

information systems and tools
sustainment problem prediction
metrics.*

OO N AN R

Through further analysis and data collections, we eventually
grouped the data into four major focus areas for more-detailed analy-
sis. The four main focus areas examined enhancements to

2 The Chief of Staffs Logistics Review, conducted in 2002, used a similar methodology.
See Lynch et al. (2005) for more details.

3 This category includes officer and enlisted training and career progression.

4 The metrics include leading indicators of sustainment problems and the ability to relate
sustainment needs to operationally relevant metrics for use in the Program Objective Memo-
randum (POM) process.
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Table 2.1

Research Key Stakeholders

Organization Location Units
AFSPC/A32 Peterson AFB, Colorado

AFSPC/A4AGP Peterson AFB, Colorado

AFSPC/A4SC Peterson AFB, Colorado
14AF Vandenberg AFB, California
21 SW Peterson AFB, Colorado 210G
21 MXG
30 SW Patrick AFB, Florida 30 Range Management Squadron
(RMS)
45 SwW Vandenberg AFB, California 45 Launch Group
45 RMS
50 SW Schriever AFB, Colorado 2 SOPS
850 Space Communications
Squadron (SCS)
460 SW Buckley AFB, Colorado 460 OG
2 Space Warning Squadron (SWS)
SMC Peterson AFB, Colorado Logistics Group (LG)

Los Angeles AFB, California  GPS Joint Program Office
Air University Maxwell AFB, Alabama

Contractors All locations

@ Formerly AFSPC/XO.
b Formerly AFSPC/LC.
¢ Formerly AFSPC/LCZ.

logistics philosophy, process, and organization

force development

information systems

prediction, metrics, and the POM planning process.

Ll

The focus areas provided a foundation for analyzing solution options
with respect to their current and future impact on space-system
sustainment.



Figure 2.1

Analytic Approach and the Strategies-to-Tasks Framework 11

Areas of Analysis and Specific Focus Areas

1—Ma!ntenance philosophy Logistics philosophy, process,
2—Maintenance and organization
manager?ent Activities associated with
HQ 3—Contracting philosophy, managing
AFSPC management readiness, maintenance, and
SMC, Wihg 4—Logistics planning long-term health of systems
inputs by 5—Materiel management
area of Force development
analysis 6—Force development Activities associated with
developing a skilled and
educated logistics workforce
RIAN'? Information systems
evaaunadlon 7—Information systems ’E> Examination of logistics
additions systems
Prediction, metrics, and POM
process

8—Sustainment problem
prediction

9—Metrics and
sustainment funding

Activities associated with

improving metrics, predic-
tion, developing trade-offs
between resource
requirements and capabilities

RAND MG518-2.1

The purpose of this monograph is to evaluate options for improv-
ing AFSPC sustainment of U.S. Air Force space systems from a com-
mand perspective, rather than by individual system. Understanding
current policies has enabled us to suggest improvements in process,
training and education, doctrine, systems and tools, and assignment of
responsibilities. To this end, we used an expanded strategies-to-tasks
framework as a “lens” for evaluating space-system sustainment poli-
cies.’ This expanded framework incorporates resource allocation pro-
cesses and constraints into space-system sustainment considerations. It
also describes how space-system sustainment resources and processes
can be related to space capabilities and joint operational effects.

We used this expanded strategies-to-tasks framework to exam-
ine current, or AS-IS, command philosophies and to explicate a space

> The strategies-to-tasks framework is discussed at the end of this chapter. More details can

be found in Appendix A.
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maintenance and sustainment philosophy. Applying this proposed phi-
losophy, we evaluated policies related to processes, force development,
doctrine, information systems and tools, and organizational struc-
ture. We identified disconnects and gaps in AS-IS policies and, in this
monograph, suggest, describe, and evaluate options for implementing
improvements in current practices (see Figure 2.2).

Finally, in keeping with the guidance received from our sponsors,
we evaluated options for improving space sustainment and here pro-
vide both near- and longer-term implementation recommendations.

The Strategies-to-Tasks Framework

The strategies-to-tasks framework was developed at the RAND Cor-
poration during the late 1980s (see Kent, 1989, and Thaler, 1993). It
has been widely applied in the Department of Defense (DoD) to aid
in strategy development, campaign analysis, and modernization plan-
ning.® The framework has proven to be a useful approach for provid-
ing intellectual structure to ill-defined or complex problems. Work-
ing through the strategies-to-tasks hierarchy can help identify areas
where new capabilities are needed, clarify responsibilities among actors
contributing to accomplishing a task or an objective, and place into a
common framework the contributions of multiple entities and organi-
zations working to achieve some common objective.

In this analysis, we used an expanded strategies-to-tasks frame-
work to highlight the task of resource allocation. The basic resource
allocation task for space-system sustainment activities can be viewed
as a problem of integrating the demand for resources (that is, pro-
cesses associated with using space-system capabilities) with the supply
(that is, processes associated with planning, replanning, and executing

6 TInternal examples are Lewis, Coggin, and Roll (1994) and Niblack, Szayna, and Bor-
deaux (1996). Outside RAND, versions of the framework are in use by the Air Force, the
Army, and elements of the Joint Staff.
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space-system operations to support a COCOM requirement in a spe-
cific AOR).” Finally, we identified integrator processes (those associated
with allocating scarce space resources to prioritized COCOM needs
for accomplishing space-support objectives) and will show how space-
system sustainment can be related to task-organized operational ele-
ments used to create desired joint operational effects.

Figure 2.3 illustrates how resource allocation considerations can
be integrated into a strategies-to-tasks framework that manages space-
system sustainment processes. This framework is important for under-
standing the philosophy that should guide logistics and operations
processes, force development, doctrine, information systems and tools,
and organization.

Figure 2.3
Strategies-to-Tasks Framework with Resource Allocation Considerations
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7 Examples of demand-side processes include reviewing and prioritizing operational sched-
ules in terms of COCOM and other governmental priorities, assessing the effectiveness
of system performance, validating operational needs, assessing the timeliness of require-
ments submissions, and deconflicting competing operational needs. Examples of supply-side
processes include determining sustainment needs, analyzing sustainment options, identi-
fying sustainment schedules and any operational downtime, and monitoring sustainment
performance.
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The left side of Figure 2.3 lists some illustrative space-support
demand-side objectives. The right side lists some illustrative force and
support elements that can be selected from component providers to
satisfy the objectives on the left. The middle shows the integration of
demand and supply processes. Here, the integrator chooses the force
and support elements from the available options, each of which may
have different attributes and different operational effects. The result
creates the space capabilities shown at the bottom of the integration
box.

In this case, the choices can be made from a set of options that
includes space assets the service provides or that are available from
commercial and other government sources. Each choice may result in
differing capabilities, for example, different timelines for establishing
coalition or joint Army and Air Force presence in the area of interest.

The support of space objectives creates the demand to be satis-
fied, as determined by the integrator. Each supply element is generally
provided by a component. Each space-support objective may require
combinations of component resources to achieve the desired capability
and, ultimately, the joint operational effect. For example, a COCOM
may need assured, secure satellite communications in several parts of
the AOR. There may be more than one way to meet that demand—
component assets and/or commercial assets. The neutral integrator
would decide how to best meet all or part of the demand for satellite
communications using the all the space-system resources available.

To balance competing requirements (between the demand for
space-system support and the available space-system resources), we
considered two principles. First, supply-side and demand-side decision-
making processes should be independent of one another, with the inte-
grator making the choices. Goals and objectives should also be devel-
oped independently. We call this the independence principle.

If the integrator is too close to the supply side, decisions may be
affected more by ensuring that sustainment actions are taken when they
are requested rather than when they are required. Insufficient attention
may be given to the operational needs of launching new space capa-
bilities or using ground stations and command-and-control centers to
perform current operations. If, on the other hand, the integrator is too
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close to the demand side, current operations may always be given first
priority, and not enough time may be devoted to performing sustain-
ment actions.

With respect to space capabilities and the very high dollar value
of these systems, sustainment actions may need to take second pri-
ority. That is, space operations may always need to take precedence.
For example, GPS Enhanced Theater Support (GETS) requests from
COCOMs or Space-Based Infrared System (460 SW) responses to
Integrated Tactical Warning and Attack Assessment directives may
supersede scheduled sustainment activities needed on the satellite or
at the ground station. If so, the supply side must know about future
requirements and develop flexible processes to perform sustainment
actions around the requirements. If the independence principle is vio-
lated, those in senior leadership positions need to be aware that the
principle is being violated and need to plan how to compensate to miti-
gate the potential resulting effects.

The second principle suggests that supply-side and demand-
side decisions should be made separately. Following this principle,
the demand side specifies operational requirements and priorities for
ground stations and command-and-control facilities (for example,
launching of future systems, replacement of space-based assets, and
modification of support and infrastructure). The supply side decides
how to satisfy those needs. So, the demand side does not instruct the
supply side when and how to schedule sustainment actions but rather
informs it of when specific capabilities are needed, to the extent that
they are known. The supply side determines the sustainment actions
and schedule needed to satisfy the operational requirements within the
time frame needed.

Applying the principles of separation and independence in the
strategies-to-tasks framework creates a tension between the supply side
and the demand side. This tension is natural and needs to be explicitly
recognized by senior leaders. Once it has been recognized, processes
and organizations can be established to leverage this tension.

As an illustration, consider the philosophy that was used to estab-
lish the combat wing structure for fighter wings. In the objective wing,
before implementation of the combat wing structure, many supply-side
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functions (organizational maintenance) were embedded in demand-
side organizations (the OG). Thus, the objective wing structure was not
separate or independent. As senior commanders pointed out (Jumper,
1999; Gabreski, 2000), maintenance requirements leaned toward pro-
viding readiness 7ow. Long-term maintenance requirements were not
receiving enough attention.

In response to indicators of declining readiness, heightened opera-
tional tempo, and evolving force employment concepts, then—Chief of
Staff of the Air Force Gen Michael E. Ryan chartered a review of wing-
level logistic processes, called the Chief’s Logistics Review (Lynch et
al., 2005), which ultimately led to the formation of the combat wing
structure under then—Chief of Staff Gen John P. Jumper.? The combat
wing structure recognizes the strategies-to-tasks principles of indepen-
dence and separation and places all supply-side maintenance activities
under a maintenance group commander and all demand-side activities
under the OG commander. The wing commander, who acts as the
integrator, arbitrates the tension created between the two competing
sets of requirements, supply side and demand side. In this structure,
the wing commander makes choices about meeting operational and
sustainment requirements.

With these principles in mind, Figure 2.4 shows a high-level view
of a strategies-to-tasks organizational approach that shows various
supply, demand, and integrator roles. This view provides insights on
space-system planning and processes at the execution level and assigns
processes among existing organizations.

In this execution-level representation, the Under Secretary of the
Air Force acts as the integrator, providing integrated space-system exe-
cution guidance that results in the end product, the engagement of the
space capability. In this view, the under secretary needs a small orga-
nization to integrate space-system needs or requirements that the U.S.
Strategic Command (USSTRATCOM) and the various COCOM:s
have developed. Each COCOM is responsible for estimating and pri-
oritizing its space-system needs and requirements and passing these to

USSTRATCOM, which then passes them to the Under Secretary of

8 AFI 38-101 outlines this organizational structure.
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Figure 2.4
Using the Strategies-to-Tasks Framework to View AFSPC as a Supply-Side
Organization
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the Air Force. On the demand side at the COCOM level, a J3/5 orga-
nization could gather these space-system needs and requirements and
prioritize them. This organization is responsible for working with joint
task force commanders to forecast and integrate space-system needs
and requirements.’

Also, from this execution-level view, AFSPC and its space wings
are the supply-side organizations responsible for providing space assets
to COCOMs and others. These responsibilities include configuring
space assets to meet needs, transmitting needed information to users,
establishing schedules for meeting user needs, and overseeing execu-
tion operations. As illustrated in the figure, there are other providers of
space capabilities, and the Under Secretary of the Air Force may choose

9 See Tripp et al. (2006) for a theater distribution system analysis that outlines proposed
J3/5 organizational roles and responsibilities.
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who should supply the needed capabilities. It is also important to note
that the Defense Information Systems Agency (DISA) is an integral
part of the supply side because of the reliance of space missions on
ground communications.

One feature of supply and demand relationships is that they are
often nested, both in and outside the command or service. Supply,
demand, and integrator roles are defined not only at the execution level
(as in Figure 2.4) but also at other levels. An organization may be a
demand-side organization at one level and a supply-side organization
at another. For example, Figure 2.5 shows individual supply-side orga-
nizations (such as contractor support, Air Force squadrons, and the Air
Force Materiel Command [AFMC]) and individual demand-side orga-
nizations (such as launch and operations groups) when viewed from a

Figure 2.5
The Nested Supply and Demand Relationships Within a Space Wing:
Supply, Demand, and Integrator Roles
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wing commander’s perspective. At the execution level, these organiza-
tions are all supply-side organizations, supplying the Under Secretary
of the Air Force with the needed space capabilities. The nesting that
exists in space operations planning and execution adds another layer of
complexity to the overall space system.

To this point, we have introduced a framework and outlined the
analytic approach. Next, we will use our framework to identify short-
falls in existing (AS-IS) policies relating to philosophies, processes,
training, doctrine, systems and tools, and organizational structure. We
then discuss TO-BE suggestions to mitigate these shortfalls in each
area.



CHAPTER THREE

Space-System Sustainment Philosophy and
Process: AS-IS Shortfalls and TO-BE Improvement
Options

The AS-IS

We used the principles and philosophy inherent in the strategies-to-
tasks framework to guide our evaluation of space-system sustainment.
The balance between supply-side and demand-side requirements has
been recognized at the HQ Air Force level, and organizations and pro-
cesses have been partially developed to leverage the tension between
demand and supply requirements. In the POM arena, AF/IL on the
Air Staff represents the supply side; AF/XO represents the demand
side; and AF/XP plays the neutral integrator role for the Chief and
Vice Chief of Staff.

At HQ AFSPC, the separation of A4S (the supply side) and A3
(the demand side) is an example of applying the philosophy implicitly.
Currently, A4S is responsible for developing sustainment policies and
practices, but there is no strong neutral integrator. Also, no processes
exist to ensure that adequate funding is received through the POM for
sustainment (the integrator’s analytic capability is currently provided
by Plans and Programs [A8A9]). Finally, there is no explicit philosophy
that guides AFSPC AS-IS support system design and development.

Another example of implicitly applying the strategies-to-tasks
philosophy is at the Western Range. Currently, the Western Range
support contracts have been consolidated into four main contracts (see
Appendix D for a summary of these). Although these four contracts

21
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still have combined operation and maintenance (O&M) management,
the Western Range’s management squadron has discussed separating
operations and sustainment contracts'—which would adhere to the
strategies-to-tasks philosophy.

However, space-support doctrine is minimal. There is no explicit
recognition of the natural tension between supply- and demand-side
functions, and mechanisms to formally deal with the tensions are not
fully developed. Few integrator processes are defined in doctrine and
regulations, and supply-side processes are not fully developed. There
is no recognition of the importance of the integrator role to provide
guidance and checks and balances between supply and demand func-
tions. In addition, force-development activities associated with support
personnel (supply-side) do not receive the same attention as those asso-
ciated with the operations (demand-side) community.

The space wings have not fully adopted the strategies-to-tasks
philosophy. Supply-side and demand-side processes are collocated in
the operations and launch groups (except in 21 SW, which has con-
solidated some maintenance functions into a maintenance group—see
Appendix G for more details about 21 MXG).

Embedding supply processes within the demand-side organiza-
tion can create imbalances that favor current readiness at the expense
of future readiness. Balancing supply and demand processes is critical
to preserving and protecting space capabilities.

Figure 3.1 illustrates the challenges of balancing current and
future capabilities. Dahlman and Thaler (2000) highlighted this bal-

ance, describing the issue this way:

The official DoD dictionary defines operational readiness as “the
capability of a unit/formation, ship, weapon system or equipment
to perform the missions or functions for which it is organized or
designed.” A distinguishing feature of the approach taken is that
this concept is applied to both peacetime and wartime tasking.

' Discussions with 30 Range Management Office (RMO/RMS) personnel, August 2005.
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Figure 3.1
Balancing Supply and Demand Is Central to Preserving and Protecting
Capabilities Now and in the Future
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On the most basic level, U.S. Air Force wings and squadrons are
designed to produce two overarching and intimately connected outputs
related to readiness. The first is the ability to provide current military
capabilities, i.e., the activities universally associated with operational
readiness. If a wing had to go to war today, how well would its capabili-
ties match up with the demands of the COCOMs? Are the right num-
bers of personnel trained appropriately? Is equipment in good working
condition, with an adequate level of supplies? Can the requisite number
of effective sorties be generated?

The second is the current production of future capabilities. While
this usually receives less attention, it is equally important. We empha-
size these activities here precisely because they tend 7oz to be empha-
sized in actual planning and programming. DoD and U.S. Air Force
guidance on and management of readiness traditionally emphasizes
operational readiness, and the requirements for maintaining this readi-
ness are explicit. The production of future capabilities, through the
rejuvenation of human capital by formal and on-the-job training, is not
normally recognized as an equally important tasking. It is a capability
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that is assumed to be embedded in units but that often is not. Units
deployed to support contingency operations often postpone building
future capabilities to provide current ones. The longer this contin-
ues, the more future commanders will be limited by having a less-
experienced, less-capable force from which to draw (Dahlman and
Thaler, 2000).

Wings have two competing taskings or outputs: current and
future capabilities. Today, attention is predominantly focused on cur-
rent capabilities. Future readiness may not receive enough attention.

Both the space broad-area review (NASA Office of Logic Design,
1999) and the Space Commission report (2001) recognized the need
for improvement in space management and engineering processes. The
Space Commission (2001, p. 9)

concluded that a number of disparate space activities should
promptly be merged, chains of command adjusted, lines of com-
munication opened and policies modified to achieve greater
responsibility and accountability. Only then can the necessary
trade-offs be made, the appropriate priorities be established and
the opportunities for improving U.S. military and intelligence
capabilities be realized.

NASA Office of Logic Design (1999) called for an integrated
approach to space processes to focus on mission success (for example,
space wings have integrated acquisition, operations, and maintenance).
Although we agree conceptually that processes should be integrated,
the expanded strategies-to-tasks framework provides a philosophy and
methodology for balancing operational requirements with sustainment
needs by separating supply-side processes from demand-side processes.
The strategies-to-tasks framework also provides a specific role for a neu-
tral integrator: weighing trade-offs between operations and sustainment.
Even though the processes have been separated using the strategies-
to-tasks framework, the overall focus is still on mission success.

Implications
Supply, demand, and neutral integrator principles should be recog-
nized explicitly, and doctrine, processes, and organizations should
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be refined to apply them with more rigor. Roles should be explicitly
defined, stressing the importance of all three aspects of the strategies-
to-tasks framework.

Besides the intended creation of tension between supply and
demand processes, the strategies-to-tasks framework underscores the
need for analysis to provide the integrator with information on the
effects of supply decisions and the effects of operational decisions. A
focus on supply and demand metrics needs to be encouraged and can
lead to improvements in metrics from the demand, supply, and inte-
grator perspectives. For example, the integrator may need an analytic
arm to weigh demand- and supply-side inputs and provide a neutral
viewpoint.

The explicit adoption of the strategies-to-tasks framework should
also help all involved in the sustainment of space systems to under-
stand the philosophical underpinnings of the AFSPC organization
and ensure that these changes are strengthened over time and survive
changes in leadership. Doctrine could be enhanced to recognize that
the HQ AFSPC organizational structure—along with the combat wing
structure—does follow the strategies-to-tasks philosophy and guiding
principles and to outline why it is beneficial to organize according to
these principles.

Understanding the benefits of adopting the philosophy is impor-
tant. If the benefits are explicitly recognized, organizational structure
may not be as important. However, to fully realize the benefits of the
philosophy based on the strategies-to-tasks framework, the philosophy
should drive development of both the organizational structure and the
metrics.

We now turn our attention toward processes that follow the
strategies-to-tasks philosophy and framework that could enhance sus-
tainment management if set in place.

Space-System Sustainment Processes

Recently, AFSPC has made some strides in improving support pro-
cesses. Enhancements have been made in the quality assurance (QA)
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program in understanding how to assess contractor processes to per-
form necessary sustainment work and the management information
system associated with QA.

Both 30 Range Management Squadron, Quality Assurance
Flight (RMS/RMQ) and 45 RMS/RMQ QA offices are charged with
ensuring that contractor performance, cost, schedule, products, and
services conform to requirements in the Federal Acquisition Regula-
tions, 63-series Air Force instructions (AFIs), and contract statements
of work (or statements of objectives). Their approach balances insight
(proactive and prevention focused) with oversight (detection and reac-
tion focused).

The 30 SW QA program reorganized and assigned QA specialists
to specific processes, such as concept development, product and ser-
vice delivery, and system retirement. This functional orientation pro-
vided much better insight into contractor processes. The 30th also pro-
vides traditional oversight inspections of services and products, but the
inspections are now related to the extent that the contractor has mature
and repeatable processes. If the contractor has mature and repeatable
processes, less time is spent checking the outputs of the process; if the
process is not mature, more time is spent checking the outputs (Walker,
2005).

To facilitate data collection, the 30 RMS/RMQ QA office
developed an innovative QA management information system using
Microsoft Access. The management information system provides data
reduction via populated forms, user-defined reports, and graphical rep-
resentations. Users input contract surveillance data and observations
that can be compiled into reports showing indicators and identifying
trends. Functional commanders in the wing and SMC program man-
agers use these management information system reports, which also
serve as input to HQ AFSPC quarterly sustainment reviews (QSRs).
A future goal is to create an automated interface between legacy data-
bases (such as the Core Automated Maintenance System [CAMS]) and
contractor databases to feed reliability and maintainability metrics into
the management information system and QSR deliverables.

The 45 RMS/RMQ QA office has a similar QA management

information system that uses the Clarion software platform. Although
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the two wings have shared information, each is satisfied using its own
product. While both systems perform adequately, the justification for
separate systems is questionable. For long-term sustainment, AFSPC
may wish to adopt a standardized, open-architecture management
information system operating on a common platform tailorable to each
wing’s requirements so that data may be exchanged and so that there
is only one system to update and modify. Eventually, a standardized
management information system could even span changes in contrac-
tor organizations.

In addition to QA, Call Henry, Inc., which services the Launch
Operations Support Contract at Vandenberg AFB, has applied RCM
concepts innovatively to range infrastructure and equipment (see
Appendix D for a summary of range management contracts). RCM is
a maintenance concept that is steadily replacing the concept of repair-
ing or replacing equipment either when it fails or after a predetermined
number of operating hours or cycles. RCM is a proactive approach that
continuously evaluates the condition of equipment to achieve maxi-
mum effectiveness at reduced cost.?

In an approach very similar to operational risk management, Call
Henry has a robust method for identifying and prioritizing sustain-
ment actions competing for limited resources. For each critical equip-
ment item and facility, the company analyzes the failure mode effects
and criticality to assess the likelihood of failure and the severity of the
consequences—how it affects the mission. Plotted two-dimensionally,
this gives a graphical representation of risk, providing the government-

2 RCM is an application of a larger concept known as condition-based maintenance (CBM),
also referred to in the literature as “CBM+”. In November 2002, then—Deputy Under Sec-
retary of Defense for Logistics and Materiel Readiness, Diane K. Morales, issued a policy
letter to DoD and the military services to expand implementation of CBM+. According to
the Defense Acquisition Guidebook (Defense Acquisition University, 2003, para. 5.2.1.2), the
goal of CBM is to perform maintenance only on evidence of need and includes “appropriate
use of diagnostics and prognostics through the application of RCM.” The Assistant Deputy
Under Secretary of Defense for Maintenance Policy, Programs, and Resources (2004, p. 2)
confirmed that the CBM+ focus, as one of the six initiatives under Future Logistics Enter-
prise (FLE), is to “include new acquisition and, where cost effective, legacy weapon systems
that are maintained in the organic and commercial sectors . . . to increase operational avail-
ability and readiness throughout the weapon system life cycle at a reduced cost.”
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contractor team insights into when repair or replacement should occur
and how often to apply RCM techniques (see Figure 3.2). This deliber-
ate, analytic approach aids prioritization of the workload so that the
government-contractor team can base its assessments and implementa-
tion decisions on how to best use available resources.

Examples of RCM techniques include the following:

* battery impedance measurement, which permits replacing indi-
vidual batteries that have reached the end of their service life,
rather than all batteries

* motor vibration analysis to detect worn bearings, allowing them
to be replaced before failure occurs

* oil analysis to detect deterioration of oil-wetted components

e infrared thermographic detection to locate faults in electrical,
heating, ventilation, and air conditioning systems

e ultrasonic leak detection.

Call Henry also uses RCM techniques for maintaining facilities,
including corrosion control on exterior surfaces (Call Henry, 2005).
The 45 RMS Launch Operations Support Contract contractor is also
implementing RCM. Appendix E provides a facility corrosion-control
example.

AFSPC has also enhanced processes for tracking system compo-
nent performance and sustainment requirements and for briefing the
results to senior leaders on a continuing basis. This process, called the
QSR, is used to assess the sustainability of space systems supported by
ESC and SMC.

The QSR is moving away from reporting what has happened
to predicting what might happen. The process and the focus on sus-
tainment metrics are noteworthy efforts. The QSR is also identify-
ing resource requirements needed to sustain space systems and trying
to predict when shortfalls will occur. The HQ AFSPC Maintenance
Management Section developed and refined performance standards for
various system performance and health measurements, when they had
not previously been developed. It also developed a way to automate
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Figure 3.2
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parts of the processes of developing data and briefings to establish pro-
cess control and to ensure standardized presentations from the vari-
ous systems. In addition, it developed the algorithm to create a system
measurement called Logistics Capability (commonly referred to as
LOGCAP), which displays logistics capability in a form and format
acceptable to the A3 and which moves toward a leading rather than
lagging indicator of system health.

While draft AFI 21-203 mandates the QSR process, it currently
lacks governing documents. Over the past several years, the focus has
been on development and execution of the QSR, not on documentation.
AFSPC is currently working to develop some governing documents.

Furthermore, significant efforts have been made to aggregate sup-
port contracts by site rather than by individual space system. AFSPC
has taken several steps to consolidate common space-system ground
systems and infrastructure-support contracts. In the past, each system
may have had a separate contract that addressed only a portion of the
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ground equipment at a site, including general maintenance of that piece
of equipment. As part of the effort to consolidate, each unique piece
of equipment dedicated to specific systems may still have a separate
contract, but all have general maintenance requirements (for example,
power systems and corrosion control) that are combined in one con-
tract. Consolidating these contracts appears to have yielded economies
of operation.

Another example of a process enhancement is the use of the Inte-
grated Priority List (IPL) for AFSPC oversight of range modifications.
The 30 and 45 SWs use the IPL to identify, validate, approve, control,
prioritize, and monitor status of launch and test-range architecture mod-
ifications. Governed by AFSPC Instruction 21-104 and local instruc-
tions, the IPL is managed by AFSPC/DRS and the range manage-
ment squadrons. The Range System Program Office and various wing
agencies (XP, SE, ROPS) serve as advisors to the range management
squadron for technical assessments, planning, safety, and operational
factors in the development of an initial IPL score. Wing-level require-
ments validation boards review and validate requirements scores and,
for projects over $500,000, forward recommendations to HQ AFSPC.
Score weighting is the sum of the wing, SMC, and HQ AFSPC fac-
tors shown in Table 3.1. For approved initiatives, SMC determines a
technical solution, creates an engineering change proposal, and obtains
configuration control board approval. The IPL is then used to monitor
progress of funded and approved initiatives. IPL requirements can be
generated by any organization on the range using an online electronic
tool to capture the requirement.

AFSPC/AA4S also has focused attention on metrics. A draft sus-
tainment metrics handbook has been prepared and circulated to all
AFSPC organizations for use in the QSR process. AFI 21-203 provides
high-level guidance on metrics.

Even though much has been done to improve sustainment pro-
cesses in AFSPC, more can be done. First, space sustainment plan-
ning and execution processes do not relate how alternative sustainment
plans and expenditures affect joint operational effects. Feedback loops
and diagnostics have not been established that relate performance mea-
sures of effectiveness to the parameters needed to achieve the desired



Space-System Sustainment Philosophy and Process 31

Table 3.1

IPL Requirements Scoring Factors

Level Requirement Score

Wing Range mission (general issues) 0.0800
Range mission (waiver impact) 0.0533
User mission 0.0576
Work-arounds 0.0576
Infrastructure 0.0404
O&M reliability, maintainability, and availability (RMA)
(spares) 0.0370
O&M RMA (problem item fails) 0.0370
O&M RMA (failures until “red”) 0.0370
Wing total 0.4000

SMC Sustainment RMA 0.1286
Contract impact 0.0857
Cost savings 0.0857
SMC total 0.3000

HQ AFSPC  Other impacts 0.3000

operational effects (see Figure 3.3 for a sample closed-loop feedback
system). The “public good” aspect of sustainment funding is not fully
understood (for example, GPS sustainment funding decisions and their
effects on gross domestic product). Funding could perhaps be increased
if the relationship between sustainment and joint effects (commercial
consequences as well) were more clearly established and used in the
budget process.

Furthermore, some current financial management policies specify
basing future sustainment requirements on projecting past expendi-
tures. Therefore, estimation of sustainment requirements is limited to
straight-line projections with no recognition of the effects of aging on
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systems and increasing sustainment costs. These policies also negate
the benefits that could accrue from applying RCM procedures.

Figure 3.3
Closed-Loop Planning and Execution Process
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Since supply-side processes are embedded in demand-side organi-
zations, the impression is that meeting immediate operational require-
ments gets more emphasis than providing sustainment to ensure capa-
bilities are available in the future.?

System acquisition processes (for example, those SMC and ESC
handle) can be integrated better with ongoing sustainment processes.
For instance, during technology insertions in the ranges, “real” systems
are used for conducting technology demonstrations. Using simulators
instead may be advantageous for modernizing and testing upgrade

3 Discussions with 30 RMS, 45 RMS, 21 OG, and 460 OG. With the importance of space
operations, difficulties in current operations were often overcome by individuals using work-
arounds in processes, which eliminated data on the balance current between operations and
sustainment. In addition, metrics and data showing the effects of focusing on current opera-
tions to the detriment of sustainment are often not tracked or even established.
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components. This would eliminate the sustainment effects of testing
upgrades on the live system.

In addition, the integrator’s responsibility to balance capabilities
now and for the future has not been fully recognized, and periodic
formal evaluations of potential trade-offs between demand and supply
should be required. For example, scheduling time for sustainment
actions needs to be given more attention. While acquisition, launch,
and operations schedules are shared with the range, schedule slip-
pages often affect range maintenance activities. To address these slip-
pages, range sustainment managers need to develop agile maintenance
schedules and practices that can be modified if dynamic schedule slip-
pages change range requirements. Additionally, coordination of future
requirements to support acquisition at the ranges could be improved.

Finally, the current set of Air Force sustainment processes does
not include some key processes and players that affect space-system
sustainment. For instance, DISA is not represented in space-system
sustainment reviews, yet DISA provides significant long-haul land
communications segments used in operating space systems.

The Sustainment Process—Recommended Actions
Several initiatives can be taken to address the current process shortfalls
outlined above. First, the 30 SW QA process and supporting manage-
ment information system is a “best practice” in AFSPC. Other space
wings could develop QA processes based on the 30 SW model. In addi-
tion, the QA management information system could be expanded to
include system performance metrics, as well as the contract perfor-
mance metrics it already contains. Each support unit could develop
specific metrics appropriate for its use, and the QA database could be
populated with this information by electronic transfer of requirements
from existing legacy databases (for example, CAMS/Integrated Main-
tenance Data System [IMDS] and Standard Base Supply System) or by
direct feed from contractor databases, provided contract data require-
ments lists were adopted to do this. Once this data transfer is complete,
the QSR data could be extracted from this database automatically.
Second, RCM practices should be expanded within AFSPCbeyond

infrastructure-type equipment to include primary mission equipment.
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Again, 30 SW’s experience in this area can provide the other wings
with a model that could be tailored to their specific needs.

The IPL used at the ranges could be expanded and implemented
at nonrange wings. The process should be formalized to aid wings in
identifying, validating, approving, controlling, prioritizing, and moni-
toring the status of upgrades and modifications to space systems.

In addition, a process for prioritizing and tracking sustainment
resource requirements across the command (like a “super IPL”) could
be established. This super IPL could track all funding, including the
sustainment money received from other agencies.

Finally, metrics need to be developed that relate sustainment
resource needs to operational effects. Current metrics address individ-
ual system components and support with respect to that system. Met-
rics have been developed to track all components of GPS, including
the Master Control Station, four ground antennas, and five monitoring
stations. Metrics have also been created to track the performance of the
space segment, which currently consists of 29 satellites. However, these
metrics reflect past performance or effects or present report-card types
of data. They do not provide predictive or leading indications of future
issues that may arise in the GPS system.

The metrics specified in AFI 10-602, Attachment 9, for space sys-
tems include operational availability, operational dependability, mission
reliability, logistics reliability, and mean repair time. As an example,
the GPS QSR reviews operational availability, operational dependabil-
ity, mean time between critical failures, mean time to repair (MTTR),
mission capability, depot-level maintenance (both emergency and
unscheduled), maintenance drivers, and supply drivers. Most, if not
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all, of these are lagging indicators, which provide a historical perspec-
tive focused on effects.

On the other hand, leading indicators, such as break rate, repair
rate, repeat and recur rate, scheduling effectiveness, and delayed and
deferred discrepancy rates, demonstrate causes of the lagging indica-
tor effects and thus offer a predictive form of analysis for maintenance
managers. For example, the GPS program categorizes minor discrep-
ancies under the “amber” system status. GPS program managers do not
formally track amber job rates. An accumulation of these could point
to a systemic problem that might otherwise go unaddressed. Mission-
limiting (red) discrepancies are the main focus.

Although some systems may use leading indicators, these indi-
cators are not formally tracked. Implementation of leading indicators
may require the contractor to collect additional data and, potentially,
to modify its information systems. However, CAMS/REMIS users
have ready access to data and analysis on leading indicators, which are
used throughout the aircraft maintenance community. But not all con-
tractors are using the same data-collection systems. This may not pose
a problem if metrics are clearly defined across the command, which
would make the data-collection medium secondary to the metric.

Figure 3.4 shows, conceptually, how sustainment resources can be
related to operational effects. The example in this figure shows how an
analysis of ground segment support might affect GPS accuracy.’

As shown at the top of the figure, maintenance spending can
be expected to affect equipment failure (mean time between failures

4 AFPD 10-12, Space, specifies metrics for space-system readiness, satellite launch success,
and on-orbit success; AFI 10-602, Determining Mission Capability and Supportability Require-
ments, specifies metrics for operational availability, operational dependability, mission reli-
ability, logistics reliability, and mean repair time; AFI 21-108, Maintenance Management of
Space Systems, specifies use of CAMS/Reliability and Maintainability Information System
(REMIS) and exceptions; AFI 21-203, Space Maintenance Management (Draft), provides
general guidance on use of management information system and metrics; and Guidelines
for Reliability, Maintainability, and Availability (RMA) Metrics for the Launch Test Range
System (LTRS) (Revision). Other sources may exist, particularly at the unit level.

5 Further work in this area can be found in Snyder and Mills (2007). This report outlines
criteria for analyzing how sustainment investments affect the operational performance of
space systems, focusing on the GPS.
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[MTBEF]) and repair times (MTTR). Various scenarios could be cre-
ated to illustrate the effects of adding a monitoring capability, such as
the National Geospatial-Intelligence Agency (NGA) monitoring sta-
tions or use of the Air Force Satellite Control Network (AFSCN) capa-
bilities. In addition, the scenarios could show the effects of subtracting
a capability, such as a degraded monitoring or upload capability that
may result from tropical storms or terrorist attacks. These combina-
tions will affect total ground-station availability.

Ground-station availability, as shown in the middle of the figure,
can affect satellite visibility in various regions. This, in turn, can be
adjusted to some extent by modifying satellite positions. These combi-
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Figure 3.4
Metrics and Analyses That Relate Each System Component to End-to-End
Capability
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nations provide a given system performance. Finally, as shown at the
bottom of the figure, various sustainment resourcing options will yield
differing GPS errors over various regions.

The ability to relate support investments to system performance
(effects) can be expected to produce better support resource-allocation
decisions within and among space programs and to provide a quantita-
tive rationale for support programming needs.

From a longer-term point of view, SMC, an acquisition organiza-
tion that has been realigned under AFSPC, is responsible with AFSPC

for developing and modifying space systems to meet the needs of the



COCOMs and other government agencies. SMC and its program
offices need to specify sustainment trade-offs as they formulate their
development and modification plans. ESC, which develops some space-
system capabilities, does not report directly to AFSPC leadership, such
as in the execution environment with DISA. For ESC-developed sys-
tems, AFSPC needs to coordinate requirements effectively with ESC
and to ensure that sustainment needs are considered in development
and modification of systems. The collocation of SMC and ESC ele-
ments at HQ AFSPC helps ensure these needs.

Implications

Our analysis indicates that using a strategies-to-tasks framework and
philosophy to separate supply, demand, and integrator processes to
improve the effectiveness and efliciency of space-system sustainment
is a good first step. Once these processes are separated, many other
improvements can be made. For example, the role of analysis—and
informed analyses—can be emphasized when resources are constrained
and tough choices have to be made. These analyses can be expected to
improve understanding of the relationships between control-segment
and space-segment performance. Over time, metrics can be devel-
oped to ensure informed decisions that will take into account control-
segment performance, capture details appropriate for the specific
audience, capture user-oriented effects, and be meaningful to a wide
audience.



CHAPTER FOUR

Force Development, Doctrine, and Information
Systems and Tools

This chapter addresses trends and potential shortfalls in current force
development for space-system sustainment, potential doctrine enhance-
ments, and the information systems and tools that are used to help
manage space-system sustainment activities.

Force Development

Development of civilian, officer, and enlisted logistics and communi-
cations leaders with space experience is essential to the success of the
AFSPC mission. While major strides have been made in improving
personnel development and management for AFSPC officers, noncom-
missioned officers, and civilians, using the strategies-to-tasks frame-
work would seem to make further enhancements in force development
for support professionals possible.

The strategies-to-tasks framework would suggest that maintenance
be managed from supply-side organizations. This structure would pro-
vide a clear career path for support management and growth, a source
for advocating career development, and potential advancement up to
commanding the maintenance group. This supply-side group of senior
officers who eventually become maintenance group commanders could
be an effective voice for ensuring that long-term training and force
development take place.

39
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Implications

Missile Maintenance (21M) and Communications Maintenance (33S)
are the primary officer career fields required to supervise space-system
logistics areas.! Although several communications maintenance officers
interviewed perceive that back-to-back assignments in AFSPC are dis-
couraged, the force development office indicated that a new program is
being established with a developmental identifier to track space exper-
tise as a step toward vectoring officers to AFSPC positions at appropri-
ate points in their careers. The missile maintenance officer force-devel-
opment team is pursuing career advancement focused on the munitions
and aircraft and the ICBM maintenance areas, due to the absence of
maintenance groups in AFSPC.2 If additional maintenance groups are
established in AFSPC, in keeping with the strategies-to-tasks philoso-
phy, 33S and 21M force-development teams should modify their focus
to ensure continuous production of competent and experienced space-
focused maintenance group commanders and deputies.?

Noncommissioned officer development could benefit from more-
focused training in space systems to augment the present Harris-type
short courses; noncommissioned officers engaged in quality assurance
evaluation (QAE) activities could benefit from some additional train-
ing and education in interpreting contractual documents. The Defense
Acquisition University may provide some offerings (distance learning
or in person) to meet these requirements.

Space credentialing may also benefit force management. At a
minimum, special experience identifiers for space systems should be
developed and applied to facilitate the filling of key space jobs in the
officer and enlisted ranks. A new 10-day course, taught by 392nd
Training Squadron (TRS), has recently been implemented to enhance

1 Except in launch groups, in which AFSPC has limited 21M participation.

2 The 21 SW at Peterson AFB has a maintenance group. See Appendix C for more details.

3 The AFSPC Strategic Master Plan (P5.5.2) calls for training, exercise, and education for
“all areas” of the space community. Staats and Abeyta (2005) recommends that the space
cadre “include intelligence officers and logistics officers” because “it is easy to overlook
logistics considerations during the development and integration of new doctrines, we must
address those issues in advance rather than resolve them in hindsight.”
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the knowledge of 2MO enlisted personnel prior to, or shortly after,
assuming duties in spacelift maintenance.

Civilians present the most stable, experienced element of the
AFSPC logistics workforce because of their deep knowledge and infre-
quent changes of assignment. Civilians too could benefit from under-
standing the principles associated with the strategies-to-tasks frame-
work for sustainment. The credentialing of space logisticians could
begin with the civilian workforce. By starting with civilians, any poten-
tial problems in credentialing criteria or approach could be identified
before moving the training to enlisted and officer personnel.

Doctrine

Although progress has been made in expanding doctrine to address
support functions, support doctrine is not as robust as operational
doctrine. In addition, space support doctrine is not as mature as air-
craft support doctrine. For instance, Air Force Doctrine Document
(AFDD) 2-2, Space Operations, devotes only two paragraphs to logis-
tics. AFDD 2-4, Combat Support, treats space as a unique or special
case. The AFDD 2-series publications could benefit from revision to
include space-centric support concepts.

Presently, AF/ILGX and ILGC are engaged with the Air Force
Doctrine Center, other HQ Air Force elements, the Secretary of the
Air Force, and all major commands (MAJCOMs) to develop AFDD
2-4 subpublications more fully. Four subpublications are planned for
development, with at least three presently being drafted to align with
current Agile Combat Support capabilities.

Implications

AFSPC can make significant contributions by defining and inserting
space support doctrine into Air Force publications and USSTRAT-
COM support doctrine into joint publications. AFSPC could work
with HQ AF/ILGX on developing new AFDD 2-4 subpublications
and could identify demand, supply, and integrator roles. The devel-
opment of the strategies-to-tasks framework, which outlines the phi-
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losophy for separating supply-side, demand-side, and integrator func-
tions, would contribute to doctrine and show how aircraft, missile,
and space systems can follow the same support philosophy, even if the
specific implementations vary to some extent based on mission specif-
ics, nature of systems, or history of support—organic or contractor at
both the service and joint levels. An organizational structure to sup-
port the strategies-to-tasks framework may not be as important if roles
and responsibilities are explicitly recognized in doctrine.

Information Tools and Systems

Not all space systems provide the same level, in depth or breadth, of
maintenance data collection and system and component status report
ing. Command policy requires the use of CAMS and/or IMDS for
equipment items; however, particularly for facility reporting, use of
systems the contractor has developed (unitlevel) is common. Call
Henry’s 30 SW Launch Operations Support Contract project manage-
ment review and status briefings demonstrate this (see Appendix E for
more information).

Standardization of data collection and reporting may be less
important than standardized metrics. Performance-based logistics
(“pay-for-performance,” specifying the “what” but not the “how”),
cost-effectiveness, and commercial practices may dictate a best-value
solution that differs among systems. These logistics-transformation ini-
tiatives are widespread throughout the command, particularly as major
range contracts come up for recompetition and renewal. The critical
issue is the ability to obtain key performance metrics so that trade-offs
can be made on where to invest sustainment dollars if resources are
constrained. These trade-off decisions should be based on the collec-
tion of similar information among systems so that like comparisons of
metrics can be made.

In addition to metrics, sustainment actions and the effects of not
performing needed sustainment actions should to be tracked. Sustain-
ment actions and the lack or delay of them can affect both military and
commercial operations that, in turn, affect joint operational effects and



Force Development, Doctrine, and Information Systems and Tools 43

even the gross domestic product, in some cases. The cost of not making
a space launch is tangible in addition to the operational effects of not
having the space capability. Many of the typical indicators (leading
and lagging) can be used to better prioritize sustainment actions, if
properly integrated with acquisition schedules and operational sched-
ules (planned). Others can be used to gauge contractor performance
and award fees. To make trade-offs when resources are constrained,
both measurements and metrics are needed. RCM actions should be
tied to these metrics as well.

Implications

Information and system and tool guidance improvements are under
way throughout the space community. Following is a list of instruc-
tions that have been created or updated to provide guidance regarding
space-system tools:

e AFPD 10-12, Space. This document specifies metrics for space-
system readiness, satellite launch success, and on-orbit success.

* AFI 10-602, Determining Mission Capability and Supportabil-
ity Requirements. Attachment 9 specifies metrics for operational
availability, operational dependability, mission reliability, logistics
reliability, and mean repair time.

» AFI 21-103, Equipment Inventory, Status, and Utilization Report-
ing. 'This instruction describes minimum essential subsystem list-
ings—see the AFSPC supplement.

o AFI 21-108, Maintenance Management of Space Systems. This
instruction specifies the use of CAMS/REMIS and exceptions.

* AFI 21-116, Maintenance Management of Communications Elec-
tronics. This instruction provides maintenance management guid-
ance for communications-electronics systems and equipment.

» AFI 21-203, Space Maintenance Management (delayed draft). This
draft provides general guidance on use of management informa-
tion system and metrics.

* Guidelines for Reliability, Maintainability, and Availability (RMA)
Metrics for the Launch Test Range System, rev., October 2005. These
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guidelines describe the process for computing metrics to achieve
standard RMA metrics for the launch test range system.

» AFSPCI 10-1208, Launch and Range Roles and Responsibilities.
This instruction establishes space launch, range O&M, and
launch readiness review process roles and responsibilities.

e Technical Order 00-20-2, “Maintenance Data Documentation.”
This order provides policy and guidance for collection and docu-
mentation of maintenance data.

More work can also be done on developing leading indicators.
These indicators should reflect the cause that created the effect and
be used for prediction. Decisionmakers should be able to focus their
attention on future problems by using leading indicators. (See Chapter
Three for more information about leading indicators.)



CHAPTER FIVE

Space-System Sustainment AS-IS Organizational
Structure and TO-BE Improvement Options

We now turn to the organizational structure currently used to support
space-system sustainment processes. First, the creation of AFSPC/A4S
places supply-side issues in one headquarters organization. AFSPC/
A4S is the focal point for space-system sustainment issues (with the
exception of space launch and sustainment funding). It provides writ-
ten guidance to warfighters, internal AFSPC organizations, and sup-
porting organizations on life-cycle sustainment matters, performance
assessment, and reporting issues of concern to higher leadership for
resolution. However, there is no development of sustainment (POM)
requirements in A4S. Second, all operational issues are centered in
AFSPC/A3. However, A3 still has some embedded supply processes.
For example, A3 is the focal point for operational issues and operations
and sustainment funding.

In addition, the AFSPC commander is implicitly recognized as
the integrator, with strong input and analysis from AFSPC/A8A9.
The AFSPC commander’s role could be explicitly recognized, and the
commander could require frequent formal meetings for making trade-
offs between operational and sustainment needs. This format would
help ensure development of appropriate metrics over time for enhanc-
ing decisions between the need to support immediate operations and
the need to “take systems down” to ensure that long-term sustainment
actions are made. This may not be a pressing issue at present, but as the

45
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Operationally Responsive Space concept becomes a reality,! balanc-
ing between current operations and long-term sustainment to ensure
future capabilities may become more difficult if processes for making
difficult trade-offs are not established now.

The strategies-to-tasks framework supports the collocation of
ESC and SMC personnel at AFSPC. This placement puts elements
of the acquisition community, a supply-side organization, at the same
location as the operator of space systems, an execution-related supply-
side organization. This placement can facilitate coordination of short-
and long-term sustainment actions and trade-offs.

Further, SMC has been realigned under AFSPC, putting the
focal point for developing and modifying some space systems (but not
those acquired and modified by ESC) at one location. This alignment
can facilitate better decisionmaking that deals with concept develop-
ment, acquisition logistics, day-to-day operations, depot-level main-
tenance, sustaining engineering, and weapon system disposals. Draft
AFI 21-203 addresses the roles of SMC and AFSPC organizations in
sustaining space systems throughout their life cycles.

While AFSPC implicitly adopted the strategies-to-tasks frame-
work in organizing its headquarters elements, the wing-level organiza-
tions did not. In the five wings we visited, maintenance is embedded in
the space operations squadron (50 SW), space warning squadrons (21
SW), or space launch squadrons (SLSs; 30 SW and 45 SW) or is the
responsibility of SMC (460 SW). At 30 SW and 45 SW, maintenance
and operations contracts are intertwined, rather than separated, and
operations group personnel oversee the contractors.

Integration may occur at different levels in the different space
wings today.? However, the existing integration may be a result of per-
sonalities rather than an explicit recognition of the balance that should
be maintained between supply and demand. Doctrine and training
do not explicitly emphasize the strategies-to-tasks framework. Over

' The Operational Responsive Space concept is a small-scale, single-mission capability that

can be deployed at need, focusing on warfighter support.

2 Currently, for example, in 2 SOPS, the operations officer (DO) is the demand side, the
MA is the supply side, and the commander acts as the integrator.
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time, with changing leadership, the organizational arrangement and
placement of supply-side functions in a demand-side organization may
implicitly favor supporting current operations over longer-term sus-
tainment needs.

The wings also lack a standard support organizational approach
(at least between the range wings and other wings and among other
wings). For example, communications support is aligned under three
different types of groups: 50 Network Operations Group (NOG); 30,
45, and 460 OG; and 21 MXG. Standardization of organization may
not be as important as the adoption of the strategies-to-tasks philoso-
phy because of the differences among space systems and their indi-
vidual uniqueness. The explicit adoption of the strategies-to-tasks
philosophy and framework would assign supply processes to a single
organization, demand processes to another, and integrator processes to
a third. These organizations can be different at each wing, depending
on the mission and the systems supported, but the separation of the
functions could help ensure that the capabilities of current and future
systems are better balanced. The explicit recognition of the strategies-
to-tasks framework should also help all involved in the sustainment
of space systems understand the philosophical underpinnings of the
AFSPC organization and ensure that these changes become stronger
over time.

Finally, the Warfighting Headquarters Initiative plans to combine
the A4 and A6 organizations at HQ AFSPC. This differs from the HQ
U.S. Air Force, which has chosen to combine the A4 and A7 orga-
nizations. This difference may present additional “integration” issues

between maintenance and logistics and communications, not only in
AFSPC but also with the rest of the Air Force.

Sustainment Organization Structure Options

To address the organizational shortfalls mentioned above, we consid-
ered three organizational options for the space wing construct. Again,
the specifics for each wing will differ depending on the specific nature
of the systems the wing supports.
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The first, or baseline, option is to leave the wing-level construct
as it is currently organized. Option 2 leaves the processes in the same
organizations as in the baseline, but improves the understanding of
the strategies-to-tasks framework. Option 2A appoints an integrator
within the group staff(s), while option 2B appoints an integrator within
the wing staff. Both variants of option 2 enhance metrics to facili-
tate better short- and long-term decisionmaking. In both, the newly
appointed integrator would hold frequent meetings to ensure that sus-
tainment and current operations were balanced. Option 3 realigns sus-
tainment tasks and places them in a maintenance organization that is
on a par with the operational organization. Option 3 also recognizes
the wing commander as the integrator, with the wing A8A9 supplying
analytic support as needed. Option 3 also requires all those involved,
including those outside AFSPC—for example, DISA—to send repre-
sentatives to sustainment meetings.

We used three criteria to evaluate each of the options. The first
criterion is the clarity of roles in ensuring that support is balanced to
protect and preserve space capabilities now and for the future. The
second is the effect on resources, specifically the number of people
needed to implement the option. The third is the effect on training and
other related force-development issues.

50th Space Wing Organization
First, we consider 50 SW, which provides command and control of
communication, navigation, warning, and surveillance satellite weapon
systems by operating and supporting such systems as GPS, the Defense
Satellite Communications System, and MILSTAR and manages the
worldwide AFSCN.3 The options for this wing’s organizational struc-
ture are shown in Table 5.1.

Option 2 refines the baseline structure by providing a neutral
third party to create a balance between current operations and long-
term fleet health and sustainment. This option is similar to a mid-

3 See Appendix B for organizational options for HQ AFSPC and the 21, 30, and 460
SWs.



Table 5.1
Organizational Options for the 50th Space Wing

Option 2:
Integrator at the

Option 1:

Baseline (AS-IS) Group Level (A)

Wing Level (B)

Option 3:
Form an MXG

Maintenance activities exist Create a neutral supply-
in each SOPS in the OG demand integrator on the
OG staff

Some consolidated
maintenance functions
(e.g., maintenance control)
exist in the NOG

Retain baseline structure in
the OG and NOG

NOG designated as lead
for maintenance by 50 SW
commander

Create a neutral supply-
demand integrator on
wing staff

Retain baseline structure
in the OG and NOG

Rename the NOG as
MXG and divest of
nonmaintenance functions

Pull maintenance functions
out of SOPS and
consolidate into a space
maintenance squadron
(SMXS) in the MXG

Create an MOF
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1990s modification to the objective wing, which has several similari-
ties to the AS-IS construct currently in place at 50 SW. The objective
wing’s modification created the deputy operations group commander
for maintenance position to serve as an integrator in early 1996. This
position, typically filled by a lieutenant colonel career maintenance
officer, was placed on the operations group staff to advise the opera-
tions group commander on maintenance matters, serve as liaison to the
logistics group, and standardize maintenance across the flying squad-
rons. However, because O-level maintenance still worked for the flying
squadron commanders, the new position was perceived as having
responsibility for standardization and overall direction but little to no
authority. A group- or wing-level integrator position in AFSPC with a
clearly defined role, responsibilities, and authority could provide some
improvement at minimal cost and could follow some of the principles
of the strategies-to-tasks framework.

The third option, creation of a maintenance group, aligns supply
and demand and integrator functions according to the strategies-to-
tasks framework. It is also consistent with the combat wing organiza-
tion (CWO) structure implemented in 2002 at the direction of the
Chief of Staff of the Air Force.* In this option, the current network
operations group would be redesignated as a maintenance group and
divested of nonmaintenance functions. The latter would typically be
reassigned to the mission support group (