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EGAO

Accountablllty * Integrity * Reliability

Umted States General Accounting Office

Washington, DC 20548

May 25, 2001

The Honorable Carl Levin
Ranking Member

Committee on Armed Services
United States Senate

Dear Senator Levin:

As of September 30, 1999, the Department of Defense reported' that it
owned about $64 billion of secondary inventory”and that, of that amount,
components have determined that about $9.4 billion is more economical to
retain than to dispose of and possibly need to repurchase. We previously
reported that $39.4 billion (about 60 percent) of the Department’s $65.8
billion secondary inventory as of September 30, 1997, exceeded operating
requirements and that the Department’s cost of operations could be
reduced by disposing of inventories if it was economical to do so.”
Through disposal, the Department eliminates some storage costs and the
government recoups a small fraction of an item’s purchase price. However,
if stock is disposed of before it is economical to do so, inadequate supplies
of the item could reduce readiness and costly repurchases might be
necessary.

The Department divides secondary inventory into two broad categories.
Supplies that are expected to be used within 2 years or that meet war
reserve requirements are categorized as active inventory;' amounts beyond
that level are placed in inactive status. Components may retain inactive
inventory if it is economical to do so; inventory retained for this reason is

! The analysis in this report is based on information provided from Department of Defense
reporting systems, which have significant deficiencies. See our report MajorManagement
Challenges and Program Risks: Department of Defense (|G . 2001). However,
this information is the best available on Department 1nventory levels and is therefore used
in this report.

2 Secondary inventory includes spare and repair parts and other items that support the
Department’s operating forces.

? Defense Inventory: Status of. Inventory and Purchases and Their Relationship to Current
Needs (GAO/NSIAD-99-60, Apr. 1999).

4 Department of Defense Materiel Management Regulation 4140.1-R, appendix 16, Office of
the Under Secretary of Defense for Acquisition and Technology, May 1998.
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Results in Brief

referred to as economic retention inventory. Department regulations state
that the economic retention level for an item should be based on an
analysis that balances the costs of retention and disposal.” In doing the
analysis, the Department’s regulations state that components’ should
consider factors such as storage costs, potential long-term demand,
potential repurchase costs, and the expected life of the weapon system the
item is to support.” As agreed with your office, we determined whether the
Department components’ approaches for making economic retention
decisions are sound.

The Department’s components do not have sound analytical support for
determining when it is economical to retain or dispose of the $9.4 billion in
inventory the Department is holding for economic reasons. The
components’ decision-making approaches for retaining economic
retention inventory have evolved from the use of economic models to the
use of judgmentally determined levels. In the mid-1990s, to meet
Department inventory reduction goals, each component lowered the
maximum levels set for holding economic retention inventory. The factors
that support these models and the current maximum levels being used by
the components have various weaknesses. For example, there are
variations in common model factors without explanation, and the
assumptions used lack consistency with governmentwide and Department-
wide guidance. In addition, the Department did not have sound analytical
support for the maximum levels they selected. Also, although the
Department requires annual reviews of the analyses supporting economic
retention decisions, the components have generally not done such
reviews. As a result of these weaknesses, the Department is vulnerable to
retaining some items when it is uneconomical to do so and disposing of
others when it is economical to retain them.

We are recommending that the Secretary of Defense direct the Under
Secretary of Defense for Acquisition, Technology, and Logistics, in

’Department of Defense Materiel Management Regulation 4140.1-R, section C4.2.1.2.1,
Office of the Under Secretary of Defense for Acquisition and Technology, May 1998.

The Air Force, the Army, the Navy, and the Defense Logistics Agency manage almost all
(over 99 percent) of the Department’s secondary and economic retention inventories. Since
the Marine Corps manages such a small portion of inventory, it was not included in this
review.

"See footnote 5 above.
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Background

consultation with the Secretaries of the Army, Navy, and Air Force and the
Director, Defense Logistics Agency, to develop and implement sound
approaches for making economic retention decisions. We also recommend
that the components annually review their approaches as required by
Department regulations.

The Army, Navy, and Defense Logistics Agency approach to complying
with Department of Defense requirements was to develop economic
models to determine the maximum amount of inactive inventory they
could retain. The Air Force did not develop an economic retention model;
rather it employed a model based on historical usage patterns. Most
recently, all the components lowered their maximum levels (referred to as
ceilings) for items in economic retention during the 1990s to help them
meet inventory reduction targets.

The Department requires that an economic model calculating whether to
retain an inventory item or dispose of it should compare the cost of
retention with the cost of disposal and select the option with the least
cost.® As the amount of inactive stock increases, the cost of retention
increases (more items cost more to hold) and the cost of disposal
decreases (with greater amounts of an item on hand, the likelihood of
having to repurchase it becomes less). Equilibrium is reached when the
additional cost of retention equals that of disposal. This equilibrium level
of inventory is the economic retention level—the largest retention amount
of an inactive item that can be justified by economic analysis. Any amount
of inventory over this level would become eligible for retention on a
contingency basis or disposal.

Management of the Department’s secondary inventory is a complex
process, and effectively implementing systemwide improved management
approaches has been a long-standing challenge for the Department.’
However, following the end of the Cold War, the Department recognized
that it had unnecessarily high inventories as a result of major reductions in

$See footnote 5 above.

’In 1990, we identified the Department’s management of secondary inventories as a high-
risk area because inventory levels were too high and management systems and procedures
were ineffective. Some improvements have been made, but these conditions still exist and
this area remains on our high-risk list. See Major Management Challenges and Program

Risks, Department of Defense ([GAO-01-244, Jan. 2001).
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its force structure, and it directed the components to take action to lower
inventory levels, including economic retention inventory. In response to
this directive, during 1994, the Army, Navy, and Defense Logistics Agency
chose to lower economic retention inventory levels by placing a preset
maximum retention level that generally fell below the levels calculated by
the models. The Air Force lowered its maximum level in 1996.

The Department reported its economic retention inventory fell from about
$13.8 billion to about $9.4 billion (about 32 percent) between fiscal year
1991 and 1999 (see fig. 1) and by 40 percent when adjusted for inflation.
The latter part of this period covers the years when lower ceilings were
put in place by the services and Defense Logistics Agency. Although all
three services reported reductions in economic retention inventory levels
during this time, the changes were uneven. The Air Force reported the
smallest decrease in economic retention inventory—from about $5.1
billion to about $4.5 billion (about 12 percent). In contrast, the Army
reported a decrease from about $1.3 billion to about $600 million (about 54
percent) and the Navy from about $5.6 billion to about $1.6 billion (over 71
percent). On the other hand, the Defense Logistics Agency reported an
increase in economic retention inventory from about $1.8 billion to about
$2.7 billion (about 50 percent) as a result of a decision to consolidate
management responsibility for all consumable items within the Agency.
According to Department data, if it had not required the services to
transfer management of large quantities of inventory to the Defense
Logistics Agency during the 1990s, the Defense Logistics Agency inventory
would have decreased by over a billion dollars. (See app. I for more details
on how the composition of secondary and retention inventory changed
between fiscal year 1991 and 1999.)
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Economic Retention
Inventory Decisions
Lack Sound Analytical
Support

Figure 1: Department of Defense and Components’ Economic Retention
Inventories, September 30, 1991, and September 30, 1999
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Source: Our analysis of the Department of Defense Supply System Inventory Report’s data for fiscal
years 1991 and 1999.

It is also important to note that, in response to a congressional mandate,
the Department is conducting an independent study of secondary
inventory and parts shortages as required by section 362 of the National
Defense Authorization Act for Fiscal Year 2000." As described in the
authorization act, the independent study is to include analyses of the
appropriate levels and use of secondary inventories, alternative methods
for disposing of excess inventory, and the application of private sector
cost calculation models in determining the cost of secondary inventory
storage. According to the Department, the study is scheduled for
completion by the end of August 2001.

The services and Defense Logistics Agency do not have sound analytic
support for their approaches for determining whether they are holding the
correct amount of items in economic retention inventory. While
components (with the exception of the Air Force) developed individual
economic models designed to place inactive inventory in economic
retention status as early as 1969, they have not used them since 1994.
Instead, components lowered maximum levels of inventory that could be
held (referred to as ceilings) to make economic retention determinations
that would help achieve agency inventory reduction goals. Agency

pyblic Law 106-65.
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information indicates that this approach has helped to reduce inventory
levels. However, the components have not annually reviewed the analyses
used to support their economic retention decisions, as required by the
Department, and therefore have no assurance that the inventories held in
economic retention status are appropriate.

Component Retention
Model Cost Factors and
Assumptions Are Different
and Not Current

Although the components were not using their economic retention models
to manage inventory levels, we did generally review the models. We noted
that factors and assumptions within the models differed and were not
current without explanation for the differences. Given the differences we
found in these models, such as varied and outdated cost factors and
assumptions and the lack of support for these factors and assumptions, it
is uncertain whether they determine an accurate retention level.

A methodology for determining how many items are to be kept in
economic retention status, which the Department of Defense requires,
should compare the costs of retention to the costs of disposal of an
inventory item." The Army, Navy, and Defense Logistics Agency developed
models designed for making economic decisions that consider the costs of
retention and the costs of disposal. The Air Force does not compare
retention and disposal costs in determining economic retention
inventories. Instead, the Air Force employs historical usage levels to
determine economic retention levels.

The components developed their models in different ways and use
different factors and assumptions in their models without detailed
documentation. The amount of inventory to hold in economic retention
varies by model depending on the factors and assumptions in the models.
The economic retention models of the three components generally meet
the Department’s requirements to compare retention costs to disposal
costs, but the factors and assumptions in them vary across the
components. For example, the Army and Navy use a factor of
obsolescence and the Defense Logistics Agency does not. In addition, the
values for similar factors used in economic retention models varied among
components. For example, the Army’s value for loss rates (loss through
theft or decay) is 1 percent, the Navy’s value is 4 percent, and the Defense
Logistics Agency does not use a loss rate.

See footnote 5 above.
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Furthermore, the components have not appropriately updated their model
assumptions. For example, prescribed discount rates, a key assumption in
all economic retention models, vary across components’ models. The Navy
uses a 10-percent discount rate and the Army and the Defense Logistics
Agency use a 7-percent rate for computing net present values.” Neither
value matches discount rates recommended by the Office of Management
and Budget for a cost-effectiveness analysis, which is the decision to retain
or dispose of inventory."” The rates are also inconsistent with our guidance
on discount rates." For example, for the year 2000, the Office of
Management and Budget discount rate for a cost-effectiveness analysis
was 4.2 percent for a 30-year analysis; the rate was 2.9 percent in 1999.

Further information about component economic models can be found in
appendix II of this report.

Components’ Ceilings Are
Different and Judgmentally
Based

The use of a maximum level to manage economic retention stocks
(commonly called ceilings by components) makes the Department
vulnerable to retaining items when it is uneconomical to retain them or
disposing of items that are economical to keep. The components
judgmentally developed their ceilings for economic retention inventory,
which differ and have yielded lower levels of economic retention
inventory than the levels calculated by the economic retention models.

During 1994-96, the components established different ceilings for items in
economic retention. A ceiling imposes an upper constraint of years of
demand—the quantity needed on an annual basis to meet requirements—
on how much inactive inventory can be retained. Prior to the 1990s, the
components had set ceilings on retention inventory that varied but that
generally exceeded higher levels determined by their economic retention

A discount rate of 10 percent implies that 91 cents would grow at a 10-percent interest
rate to $1 in a year ($0.91 times 1.1 = $1). Thus, the value today (the present value of $1
received one year from now) is 91 cents. The calculation of the present value of $1
received 2 years from now would be 1 divided by 1.1 squared, or 1 divided by 1.21, which
equals 82.6 cents.

POffice Of Management and Budget Circular A-94, 2000 Discount Rates for the Office of
Management and Budget Circular No. A-94, appendix C, February 9, 2000.

“ Discount Rate Policy (GAO/OCE-17.1.1, May 1991, pp. 25-26). Comparing the estimated
costs of retention to the costs of disposal in deciding whether to keep or dispose inventory
is a cost-effectiveness analysis. The discount rates that are to be used in such analyses are
updated every year and are published in appendix C of the Office of Management and
Budget Circular A-94.
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models. While component ceilings varied in the span of years of demand,
they also varied in the total years of inventory covered. The Army ceiling is
applied to inventories above active inventory requirements."” The Air
Force, Navy, and Defense Logistics Agency ceilings apply to their entire
inventory requirements, including active inventory. Table 1 summarizes
the maximum levels used by each component during the 1990s.

____________________________________________________________________________|
Table 1: Component Ceilings on Economic Retention Inventories

Component Ceilings for inventory to be held
Air Force 13 years of total maximum demand for all items
Army 7 years of demand above requirements for serviceable reparables, 6

years for unserviceable reparables
5 years of demand above requirements for all other items (as of Dec.
1999, levels left up to management)

Navy 12 years of total demand for new weapons systems
8 years of total demand for “steady” weapon systems
4 years of total demand for weapons systems approaching
obsolescence

Defense Logistics 6 years of total demand

_Agency

Source: Our analysis of component information.

According to component officials the components now hold fewer items in
economic retention status because the ceilings established in the 1990s
replaced the levels calculated by economic retention models. The
components’ more stringent ceilings result in smaller inventory level
determinations than would be calculated with economic retention models.
Figure 2 illustrates the level a model might calculate and how a more
constrained ceiling would override it. For example, a component’s ceiling
for economic retention stock is 6 years of demand above requirements. If
the model computed an economic retention limit (e.g., 8 years of demand
of 25 items a year—200 items) that exceeded the maximum level (e.g., 6
years of demand—150 items), the ceiling (150 items) would be selected as
the retention level. The additional stock (50 items) would be moved to
other inactive categories (contingency or reutilization status) or be
disposed of.

5As defined in the Supply System Inventory Report (September 30, 1999, p. 25), active
inventory requirements are materiel expected to be used within the budget year and
materiel that has been purchased to meet specific war reserve requirements.

Page 8 GAO-01-475 Defense Inventory



Figure 2: How Ceilings Reduce an Economic Retention Level
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Limited Reviews of
Approaches for Making
Economic Retention
Decisions

Components have not reviewed their economic retention models or the
judgmentally established ceilings annually, although required to do so by
the Department. '° The lack of the components’ reviews of their retention
analyses, either their models or ceilings, raises further questions about the
cost-effectiveness of either approach.

The Department’s required annual reviews are to focus on

improving analyses supporting retention decisions by accounting for
potential upward or downward trends in demand and/or the uncertainties
of predicting future long-term demand based on historical data and
improved estimates of costs used in retention decision-making.

All components have conducted studies of their economic retention
analyses, and initiatives were undertaken to meet inventory reduction
goals during the 1990s, such as constraining economic retention model

16

Department of Defense Materiel Management Regulation 4140.1-R, section C4.2.1.1.4,
Office of the Under Secretary of Defense for Acquisition and Technology, May 1998.

""Department of Defense Materiel Management Regulation 4140.1-R, section C4.2.1.2.3.,
Office of the Under Secretary of Defense for Acquisition and Technology, May 1998.
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Conclusions

determinations with ceilings. However, no studies had been conducted to
determine if economic retention models could be used to establish
appropriate Department inventory levels on an economic basis, rather
than through the use of ceilings. There was little documentation available
supporting the selection of the factors and assumptions used in economic
retention models, such as obsolescence rates and discount rates. The
various factors and assumptions might be appropriate, but in most cases
the components lacked documentation describing why they were selected
for use.

Furthermore, the limited information that is available about the impact of
ceilings indicates that they could be causing uneconomical disposals. For
example, the Army Audit Agency produced a March 2000 study that
suggested that, while the Agency found no instances in which an item was
disposed of when it was more economical to retain it, it concluded, based
on the statements of inventory managers, that maximum levels resulted in
the disposal of items that were still economical to retain. " Inventory
managers also told us that maximum levels also caused disposal of items
that were still economical to retain, but components were unable to
provide data about repurchases of disposed items because of limitations in
component databases.

Components (other than the Air Force) have developed models designed
to make economic retention decisions. However, none of the components
currently use their economic retention models. Instead, they and the Air
Force use ceilings to limit the amount of economic retention inventory
they hold. Components have not properly documented their approaches to
economic retention decisions. For example, there are variations in
common model factors and assumptions lack consistency and are not
current. In addition, the Department did not have sound analytical support
for the maximum levels they currently use. As a result, the components
cannot currently depend on their models or ceilings to determine retention
inventory levels without review and improvement. They also have not
annually reviewed their approaches. However, the Department is currently
conducting a mandated study of secondary inventory and spare parts
shortages. Because the ceilings lack analytical support, and the model
factors and assumptions vary without explanation and are out of date, the

"8 Audit of Repair Parts Disposal Policy and Procedures, U.S. Army Audit Agency (AA 00-
203, Mar. 13, 2000).
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Department cannot provide reasonable assurance that inventories held in
economic retention are the right amount.

Recommendations for
Executive Action

We recommend that the Secretary of Defense direct the Secretaries of the
Army, Navy, and Air Force and the Director of the Defense Logistics
Agency, in consultation with the Under Secretary of Defense for
Acquisition, Technology, and Logistics, to take the following actions:

Taking into consideration the results of the congressionally mandated
study, establish milestones for reviewing current and recently used
approaches for making decisions on whether to hold or dispose of
economic retention inventory to identify actions needed to develop and
implement appropriate approaches to economic retention decisions.
Annually review their approaches to meet Department regulations to
ensure that they have sound support for determining economic retention
inventory levels.

Agency Comments
and Our Evaluation

In written comments on a draft of this report, the Department of Defense
partially concurred with our recommendations. The Department agreed
with our recommendation that its components needed to annually review
the appropriateness of their economic retention inventory levels.

Regarding our draft recommendation that the components review their
approaches to determining economic retention levels, the Department
stated that the need for components’ further review of retention decisions
would be determined after the completion of an independent study in
August 2001 of secondary inventory and parts shortages required by
section 362 of the National Defense Authorization Act for Fiscal Year 2000.
The results of the study could affect component approaches to making
economic retention decisions. The study is to report on such issues as the
appropriate levels of secondary inventories, alternative methods for
disposing of excess inventory, and the application of private sector cost
calculation models in determining the cost of secondary inventory storage.
Our recommendation focuses on reviewing the approaches for setting
economic retention levels to minimize the possibility of inappropriate
retention or disposal decisions. How the study results will affect how the
Department should address our recommendation remains to be seen.
Therefore, we modified our draft recommendation. We are now
recommending that the Department establish milestones for taking action
on the study’s recommendations as they relate to the economic retention
issues that we raised in this report. The Department’s comments are
reprinted in appendix IV.
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Appendix III describes our objectives, scope, and methodology for this
report.

We are sending copies of this report to the appropriate congressional
committees; to the Honorable Donald H. Rumsfeld, Secretary of Defense;
the Honorable Joseph W. Westphal, Acting Secretary of the Army; the
Honorable Robert B. Pirie, Jr., Acting Secretary of the Navy; the Honorable
Lawrence J. Delaney, Acting Secretary of the Air Force; Lieutenant
General Henry T. Glisson, Director, Defense Logistics Agency; and the
Honorable Mitchell E. Daniels, Jr., Director, Office of Management and
Budget.

Please contact me at (202) 512-8412 if you have any questions. Key

contributors to this report were Charles Patton, Donald Snyder, Scott
is, and Charles Perdue.

[WW\

David R. Warren, Director
Defense Capabilities and Management

'

Sincerely yours,
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Appendix I: Changes in Secondary and
Economic Retention Inventory Levels

Secondary Inventory
Levels Have
Decreased

After the end of the Cold War and a subsequent reduction in force
structure, the Department of Defense recognized that it had high inventory
levels and took action to reduce them. Department secondary inventory
levels were reduced by about a third between 1991 and 1999 when
adjusted for inflation. All four components reviewed reduced their
secondary inventory levels during this time, although the level of reduction
varied by component. The percentage of secondary inventory held in
economic retention status also was reduced during this time, although
there were fluctuations in inventory levels among components. There
were also sizable shifts in the amount of consumable and reparable
inventories managed by each component. The following sections provide
details of Department and component secondary and economic retention
inventory trends.

The Department reported reductions in its secondary inventory during the
1990s. The amount of secondary inventory fell from $88 billion in 1991 to
$64 billion in 1999 (a decline of 27 percent and a 36-percent reduction
when adjusted for inflation). As shown in figure 3, component
performance in reducing inventory levels was uneven but generally
reflected the Department-wide performance.

Figure 3: Changes in Department of Defense and Components’ Secondary
Inventory, September 30, 1991, and September 30, 1999
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DLA = Defense Logistics Agency
DOD = Department of Defense

Source: Our analysis of the Department Supply System Inventory Report’s data for fiscal years 1991
and 1999.
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Appendix I: Changes in Secondary and
Economic Retention Inventory Levels

All four components reduced their secondary inventory levels during this
time, but component performance in reducing inventory levels varied. The
three services reported reductions in their levels of secondary inventories
by amounts ranging from 24 to 38 percent. The Defense Logistics Agency
realized a slightly smaller decrease of about 10 percent, primarily because
the Department transferred management of many consumable inventories
from the services to the Defense Logistics Agency during this time.' This
transfer helped the services meet their inventory reduction goals.

In 1999, the portions of secondary inventory managed by components
varied, with the Air Force managing the largest share of the Department’s
secondary inventory, as figure 4 shows.

! In November 1989, the Deputy Secretary of Defense directed a review of management
practices in the Department. The result was a number of decisions called Defense
Management Report Decisions. Decision 926, Nov. 9, 1989, “Consolidation of Inventory
Control Points,” recommended the transfer of the management of nearly all consumable
items from the services to the Defense Logistics Agency. Phase 1 of the Consumable Item
Transfer program involved the transfer of 760,000 consumable supplies and spare parts,
began in August 1991, and concluded in November 1995. Items affected by phase 2 were
unique end items that had critical applications or required intensive management. Under
phase 2, which began in January 1996, 142,706 items were transferred to the Defense
Logistics Agency. When the transfer ended in 1998, the Defense Logistics Agency was
responsible for managing about 85 percent of the Department consumable item inventory.
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Appendix I: Changes in Secondary and
Economic Retention Inventory Levels

Economic Retention
Shares of Secondary
Inventory Have
Decreased Overall

Figure 4: Components’ Shares of Department of Defense Secondary Inventory,
September 30, 1999

DLA
15%
Air Force
Navy 42%
28%
Army
15%

Bl Air Force O Army ONavy ODLA

Legend
DLA = Defense Logistics Agency

Source: Our analysis of the Department Supply System Inventory Report’s data for fiscal year 1999.

The percent of component secondary inventories held in economic
retention status Department-wide fell slightly, from 15.7 percent to 14.7
percent between fiscal year 1991 and 1999. However, there were sizeable
shifts in the percent of secondary inve