
T
he U.S. Air Force does not have an eff ective way of allocating limited funding for depot-level repair 
across weapon systems and calculating the readiness implications of such allocations. Depot-level 
repair includes work on components that cannot be repaired at either the base or intermediate levels 
and components needed to support programmed depot maintenance. A 2001 review of planning and 

budgeting processes for depot-level repair found important disconnects, such as lack of information about 
how budgeting decisions aff ect operational readiness, inconsistent assumptions and processes between the 
organizations involved, and lack of clarity about how to track planning goals to the execution of repairs. 

RAND Project AIR FORCE (PAF) addressed this problem by developing a methodology—the Closed-
Loop Planning System—that estimates the eff ect of depot repair funding allocations on aircraft  availability. 
Th e main features of the system are as follows:

■ Th e system starts with a statement of readiness goals in terms of end-of-planning-period aircraft  avail-
ability. Th e availability is defi ned as the percentage of all aircraft  that are mission capable. Readiness 
goals can be set by unit, theater, aircraft  type, and command. 

■ Th e methodology optimizes the mix of repairs to be planned for each shop to ensure, with high confi -
dence, that the readiness goals can be achieved. 

■ Th e methodology optimizes within constraints (e.g., shop capacity or carcass limits) to meet the availabil-
ity goals. Additional capacity in the form of overtime can be included in the optimization if necessary. 

■ Th e primary output is the budget necessary to achieve the readiness goals. If the budget is not satisfac-
tory, the user can iterate the process by selecting units or aircraft  to adjust readiness goals and then 
viewing the budget implications. It is also possible to program priorities for adjusting readiness goals to 
achieve a given budget level. 

■ Perhaps the most interesting use of the Closed-Loop Planning System is for making necessary trade-
off s in readiness across aircraft  types to achieve budgetary goals. Th e study illustrates this feature with 
a trade-off  curve between F-15 C/Ds and the F-15 Es when the overall budget is kept constant.

Th e study compares an approximate representation of a plan from the current Air Force Materiel Com-
mand planning system and the Closed-Loop Planning System. Holding readiness constant, the budget 
required for the closed-loop plan is about 6 percent less.

Th e Closed-Loop Planning System can be used for other areas, such as planning execution, tracking 
performance and replanning during the execution year, and planning how and when to overcome repair 
capacity limitations through the purchase of additional equipment, manpower, or overtime. 

Th e Closed-Loop Planning System is meant to help Air Force planners make decisions about budgets for 
depot-level repair with a true understanding of the readiness consequences of those decisions. At a mini-
mum, it should be integrated into the Spares Requirements Review Board process to help resolve depot-
level repair budgeting issues. A broader goal would be to embed the closed-loop methodology directly 
within the Air Force Materiel Command planning process. ■

A New Planning System Can Help Balance Depot-
Level Repair Budgets with Aircraft Readiness Goals

R e s e a r c h  B r i e f



This product is part of the RAND Corporation research brief series. RAND research briefs present policy-oriented summaries of individ-
ual published, peer-reviewed documents or of a body of published work. This research brief describes work done for RAND Project AIR 
FORCE and documented in The Closed-Loop Planning System for Weapon System Readiness, by Richard Hillestad, Robert Kerchner, 
Louis W. Miller, Adam Resnick, and Hyman L. Shulman, MG-434-AF (available at http://www.rand.org/pubs/monographs/MG434/), 
2006, 122 pp., ISBN: 978-0-8330-3864-7. The RAND Corporation is a nonprofit research organization providing objective analysis 
and effective solutions that address the challenges facing the public and private sectors around the world. RAND’s publications do not 
necessarily reflect the opinions of its research clients and sponsors. R® is a registered trademark.

RAND Offi ces   
Santa Monica, CA  •  Washington, DC  •  Pittsburgh, PA  •  Jackson, MS  •  Doha, QA  •  Cambridge, UK  •  Leiden, NL

w w w.rand.org RB-192-AF (2006)

RAND Research Areas
The Arts   •   Child Policy   •   Civil Justice   •   Education   •   Energy and Environment   •   Health and Health Care   •   International Affairs   •   National Security   •   Population and Aging    
•   Public Safety   •   Science and Technology   •   Substance Abuse   •   Terrorism and Homeland Security   •   Transportation and Infrastructure   •   Workforce and Workplace



This PDF document was made available from www.rand.org as a public 

service of the RAND Corporation.

This document and trademark(s) contained herein are protected by law as indicated in a notice appearing 
later in this work.  This electronic representation of RAND intellectual property is provided for non-
commercial use only.  Permission is required from RAND to reproduce, or reuse in another form, any 
of our research documents for commercial use.

Limited Electronic Distribution Rights

THE ARTS

CHILD POLICY

CIVIL JUSTICE

EDUCATION

ENERGY AND ENVIRONMENT

HEALTH AND HEALTH CARE

INTERNATIONAL AFFAIRS

NATIONAL SECURITY

POPULATION AND AGING

PUBLIC SAFETY

SCIENCE AND TECHNOLOGY

SUBSTANCE ABUSE

TERRORISM AND 
HOMELAND SECURITY

TRANSPORTATION AND
INFRASTRUCTURE

WORKFORCE AND WORKPLACE

This product is part of the RAND Corporation 
research brief series. RAND research briefs present 
policy-oriented summaries of individual published, peer-
reviewed documents or of a body of published work.

The RAND Corporation is a nonprofit research 
organization providing objective analysis and effective 
solutions that address the challenges facing the public 
and private sectors around the world.

Support RAND
 Browse Books & Publications

 Make a charitable contribution

For More Information
 Visit RAND at www.rand.org

 Explore RAND Project AIR FORCE

 View document details

http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/research_areas/arts/
http://www.rand.org/pdfrd/research_areas/children/
http://www.rand.org/pdfrd/research_areas/children/
http://www.rand.org/pdfrd/research_areas/civil_justice/
http://www.rand.org/pdfrd/research_areas/education/
http://www.rand.org/pdfrd/research_areas/energy_environment/
http://www.rand.org/pdfrd/research_areas/health/
http://www.rand.org/pdfrd/research_areas/international_affairs/
http://www.rand.org/pdfrd/research_areas/national_security/
http://www.rand.org/pdfrd/research_areas/population/
http://www.rand.org/pdfrd/research_areas/public_safety/
http://www.rand.org/pdfrd/research_areas/science_technology/
http://www.rand.org/pdfrd/research_areas/science_technology/
http://www.rand.org/pdfrd/research_areas/substance_abuse/
http://www.rand.org/pdfrd/research_areas/substance_abuse/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/workforce/
http://www.rand.org/pdfrd/paf/
http://www.rand.org/pdfrd/publications/electronic/
http://www.rand.org/pdfrd/publications/electronic/
http://www.rand.org/pdfrd/giving/contribute.html
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/paf/
http://www.rand.org/pdfrd/pubs/research_briefs/RB192/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [150 150]
  /PageSize [612.000 792.000]
>> setpagedevice


