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FOREWORD

‘The Dafense Logistics Agency (DLA) Directorate of Supply Operations
requasted from DLA's Operacions Research and Economic Analysis
Office (DLA-LO), a study to reevaluate and update a series of formulas
presented in DLAM 4151.1, DLA Mission Materiel Maintenanca Management
Manual, for use in computing the economical basis for repair

of unserviceable stock. It was determined that prior to this
reevaluation, it would be appropriate to determine the economic
feasibility (profitability) of DLA’s materiel maintenance mission.

This study exanines the economic feasibility of stock maintenance
operations.

DIA's maintenance operations appear to be economically sound. The
yearly net economic value generated, compared with the value of the
assets employed, represents a rate of return greater than 10%. We
estimate that the total economic benefits generated during Fiscal Year
1987 were $32 million, the total economic costs were $26 million and
the value of the assets employed was $26 million. Because of the
nuestionable validity of some of the data used for this analysis, we
reconmend that, before any decision i{s made which would make major
changes to the size or scope of the operations, an additional analysis
should be made using more reliable historical data.

Our primary recommendation is to modify the Job Order iracking and

Management System used by the scock meintenance operations tc allow

the generation of this valid historical cost data base. After this is

accomplished, it will be possible to reevaluate and update the

formulas presented in DLAM 4151.1. .27 \
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Executive Summary

This study resulted from a requast from the Defense Logistics Agancy (DLA)
Dirvectorate of Supply Operations for a reavaluation and updating of the
economic formulas used to select individual items for repuir by the Stock
Maintenance and Repair operat ions. It was detexmined that an analysis of the
economic feasibility (profitability) of the entire maintenance opsrations
would be appropriate before the formulas were reevaluated.

In an effort to determine economic feasibility, it was necessary to define
and quantify the relevant economic costs incurred, the true economic benefits
generated and the value of the ass2ts uged by the Stock Maintenance
operations, The net cconomic value genarated by the Stock Naintenance
operations (benefits less costs) was then compared with the value of the

assets to determine the rate of return represented by DLA's investment in
Stock Maintenance assets.

Requests for historical data for the third and fourth quarters of Fiscal
Yoax (FY) 1986, and the first and secoend quarters of ¥Y 87, were sent to DIA's
Depots Iin Ogden, Utah and Richmond, Virginia. 1In some cases, the data was
reported for the periods requested and in others, the data was only available
in aggregate foxr FY 87. Some of tha data was not available at all. Because
assumptions had to be made to match the daca reported over the mixed time
periods and because unavailable data had to be estimated, the Information in

this study can only be used to evaluate the maintenance operations in a
general manner.

We feel that DLA's Stock Maintenance operations aze a2conomically feasible.
As 10% is the Department of Defense proxy for the opportunity cost of public
funds (this is used for determining net present value in DLA's Economic
Analyses), and the rate of raturn gencrated by the Steck Maintenance
operations exceeds 10%, we conclude that tne Stock Maintenance operations
represent an economically practicable investment of DLA's funds.

The primary recommendation from this study is to add to and modify the
information provided by the current Job Order Tracking and Manngement System,
Some of these changes involve the calculation of "savings," the additior of
certain material costs, and the inclusion of depreciation. After this is
accomplished, it will be possible to update the economic foxmulas, identify
the classes of repair that fzil to generate a suitable return, weigh policy

issues regarding reimbursement rates, and evoluate other methods for overhead
allocatisn, etc.

We do not recommend changing the reimbursement policies used to determine
_the flow of funds from the Supply Centers to the Depots for repair work
pexformed. However, we do suggest that a proper evaluation of the economics
of the Stock Maintenance operations requires more than just an analysis of the
cash flows between the Centers and the Depots.

ix




1. INTRODULTION
A nggkgraugd

The Defense lugisties Agency (DLA) Direwxtorate of Supply Cperations requested
DLA's Operationz Research and Econoule Analysis Office (DLA-LO) to dectermine
the aconomic fmasibility of DiA’s Stock Malntenance and Repair operations and
to define tho real costs and benefits zthat result from tha Stock Malntenance
operations, For this analysis, economisz feazibility is defined as that
conditlon where not ecconomic banzfits axe sufficient to justify concinued

existence of tha operation. This £s similaxr to profitabilic, in the private
sectox.

This analysis could then bs used, in conjunction with a qualitative analysis
of the compatibility of Maintenance oparacions with DLA’s mission, to
dotermine the propor size and scopa of maintenance activicfes. In addicion,
the analycical frameworl. used for this evaluation may bde holpful in later
analyses of methods for selecting individual items for repair,

B. Objectives. The objectives of this study were to determine total
economic value generated by Stock Maintenance operationx, to estimate the
value of the assets used by these operations, and to evaluate ths return on
the investment represented by these assets,

C. Scope

This study cousidered only the primary Stock Maintanance activivies, which are
located at the Defense Depots in Richmond, Virginia (DDRV) and Ogden, Utah
(DDOU), and primarily used historxical date for Fiscal Year (FY) 87.

Originally, the study was to be a quarterly analysis of the Stock Maintenance
operations using data for at least the third and fourth quarters of FY 86, and
the f£irst and second quarters »f FY 87. Each of the five classas of
Maintenance or Repair (new procurement repair, manufacture of ‘ltems for
clothing and textiles, repair of condition code F stock, routine maintenance
and assembly type operations) was to be examined.

It was necessary to change the original scope of the project because of a lack
of necessary data. The Stock Maintenance operations at each depot could only
be considered in aggregate because little data was maintained in segregazed
form. Also, the operations could only be evaluated on an annual basis for FY
87, becaust in some cases, the data was only available in aggregate for FY 87,

IT. METHODOLOGY

In addition to modifying the original scope of the study, it was necessary to
change the approach of the study. Originally, the Stock Maintenance
performance was to be cvaluated through the collection, compilation and
analysis of historical data. Instead, with the reporting of costs and
benefits over mixed time periods and with much of the necessary data missing,

it was necessary to make and validate many assumptions, any one of which could
affect the results of the study.




Thexe were sevoral steps to this study. First, relevant ctypus of costs and
benefics ware defined and then several ways of comparing the various costs and
benefics were ecvaluated. Next, data necessary for evaluation of the Stock
Maintenance Divisions was specified and sources identified. For missing
data, necessary assumptions were made. Finally, the data was compiled and
veorganized into a suiteble format from which inferences could then be made,

A. De o telova sgs and . It is useful to note the
differences in the way some terms are used in this study, and the way similax
texms are currently used to describe Stock Maintenance costs and benefics.
The definicions of some of the key terms are as follows:

1. Jotal Revonues, Total revenuas are the products of the actual
nurbers of items repaired and their unit prices. This is similar tu che Stock
Maintenance Divisien's Job Order Tracking and Management System (JOTAMS)
reporting of "total put back inco storage."

2. Core Costs. These are the costs to get the items to the depot so
they can be xepaired. For roturns of Condition Code F stock meeting certain
fnventory level criteria, the Item Manager may credit the account of the f£ield
activity veturning cha veparable £Cems These credits are intended cte
roimburse the field activity for che wvalue of the rxeparable item. These
credits plus the transportation costs ave the core costs for vrepalred Ltems.

For assombly operations, core costs axe the value of the Government Furnished
Materials used.

3. Total Costs to Repoafr. These are «ll material costs, direct and
indirect labor costs, overhead, clerical and adminictrative costs, etc., but
most imporxctantly, they include depreciation of equipment and bufldings and all
cora costs. This is distinct from the JOTAMS “actual repair cost," which does
not include these last two.

4. HNet Income. This i3 the total revenues less the total costs to
repair. This is quite different from the oft quoted, JOTAMS “total savings"

which is the unit price of all items inducted into repair less the actual
repair cost,

5. Variable Costs. These costs all vary with the work done by the
Stock Maintenance Divisions. These costs include labor, materials and some
overhead. The distinguishing feature or characteristic of this class of costs
is that, in total, they vary directly with the Stock Maintenance workload.

6. Fixed Costs. These cousts do not vary with the workload. These
costs are the clerical and administrative support provided by the Depot ox
Center Staffs, the fixed asset charges (like rent or dopreciation), and the
utility, security and management costs, etc. These costs remain the same from
period to period, regardless of the workload.




B. Methods of Comparing Costs and Bencfits

1. Type of Analyais

In the analysis of Stock Maintenaunce operations, the relevance of certain
costs and benefirs can only be detexmined after it s decided whecher th
study is to be nr cust-cffectiveness analysis or a cost-benefit snalvsis.
For a cost-effectiveness analysis to be appropriate, there must first de a
presunption that there is some minimum level of service that wust be provided.
In general, asctivitises that nmust provide a certain level of service are
considered “mission-e¢ssential.” For these activities, even {f the economic
benefits arxe less than the ccononic costs (resulting in a net economic loss),
the operations nust be continued. For an analysis of this type of activity,
the goal is to determine the least cost nethod of providing the minimum
required level of sexvice. Fcoromic feasibility should not be used.

A cost-beneflt analysis 1is appropriate for those activities or services that
are beyond what {8 considered "mission essential.” For these, since there is
nc compelling reason to provide or pexform the service, the appropriaste
analysis is the relatively move rigorous cost-~benefit analysis. Here, the
economic benefits of providing the service nust be compared with the economic
custs. If the benefits do wnot exceed the costs, the existence of the sctivity
cannot be (economically) justi{fied. In other words, economic costs and
benefits alone may make an activicy infeasible. Even if economic feasibility
exists, other factors (such as "strategic fit" with mission-essential
activities) must be consldered before overall feasibility can be concluded.

Stock Maintenance performs a wide variety of operations, and there has been
some digputation as to whether some or all of these operations should be
performed by DLA. Part of ouv oxriginal tasking was to analyze each of the
types of maintenance independently, but because segregated data was not
available, we analyzed the overall economic feasibilty. Because of this, we
had to assume that the overall operations were not mission essential. This
does not imply that this is our decisfonr, merely that for the purposes of this
study we must assume that the operations are not mission-essential.

2. Short Term versus Long Tarm Analysis

It 18 also necessary to decide 1f a short term or a long term pcrspective is
appropriate. This decision will have an elfect upon the use of the fixed
costs. By definition, in the short run, fixed costs will be incurred
regardless of management actions. In the long run, all costs vary with the

*  See McQuign ad Moser's Manoperinl Economics (St Paul, M West Riblishing Company, 1966), pp 558-59
for a diaueslm of the differences between these two types of amlysls sod Chapter 17 for a more genersl
disaesion of public sector economic mengement.,




size and scope of the oporxacion and {t iz assumed chat management can concrol
all costs. Even Lf sssocts become idle, munagement can snd will take the staps
necessary to realloeate the resourses: the assets (buildings, equipment,
stc.), can be sold or used for other purposes and the persnnnal can be
reassigned or lald off.

For the purposes of this study, where cthe possibilicy of changing the size ox
scopa of the Stock Mairtenance operations may be considared, it was deternined
chat a long run parxspective would be approprizce.

3. Seole on of sy onom )

a. Jlpceme Cantribucion. In 1 short rxun sanalysis of Scock
Maintenance oconomic feasibilicy, one measurs alone is sufficlent: ara the
total varfable cests less than che total revenues? As long as tenal revenues
excoad cthe wvariable coste (the excess £s usually ecalled an "incoms
contribuction® ox "profit contribucicn"), and Lf Stock Maintenancs management
succeeds in minimizing the operating costs, it can bz concludad that Scock
Hatntenance is doing wi <1 « {n the short term. Even if total ravenues are
less than zotal coscs, as long as they excaed variable cosir, it will always
ba better to conuinus The operacions £rom a shorc texm sconomic perspective.
1f the operacions are continued, tha income contriburion is used to offset
some of the fixed costs, If the operations are scopped, then this offsec s
eliminated and the fixed costs are not raeduced whatsoever,

b. Hex Incomn

One measure that is useful in determining long range feasibilicy is a
comparison of tocal revenues to ctotal corca, This, along with the analysis of
income contribution, can be used to devermine the optimal workload, If the
tatal revenues cexceed che variable costs {a positive income contribution
exists), but not the total costs (a negative net fncome oxists) thon, if the
workleoad can be incremsed, the income consyibution can ba increased. If the
workload can be fncreased enough, without having to Increase the asssts used,
e.g., oparating on two or threoe shifts instead of one, the income contribution
moy offset all fixed costs (a positive net income now exists). If there is &
positive net income, it {is cthen concluded that Stock Maintenance should
continue in the long run. This assumes that the relationship between marginal

revenues and marginal costs is linesr over thke vorkload range under
considerstion.

As alvready indicated, these first two measurss describe short term performance

and help zet the workload such that Stock Maintenance is at least generating a
positive net incoma,

While the net income measure discussed above incorporates costs associated
with the depletion of assets through use (depreciation), none of the measures
discussed incorporates any opportunity costs. These costs are the implied
costs DLA incurs because of the choice made to have assets used by Stock
Maintenance and thus unavailable for use elsewhere., For a manager responsible

~n




for the best allocetion of resources, a measure that does considexr cpportunity
costs {s appropriace. The measure sclected should be useful as an indicarlon
of how wall the reaocurces arxe being used and should be consistent with cthar
measures used by DLA to allocate resvurces,

c. ' U 0 SSOt mploved

One measure that can be used is tho return on assets employed {ROAE), This
rethod uses a long range perspective, accounts for opportunity costs and fits

acatly with currently used discounted cash flow analyses of new capital
projeects.

With cthis measure, the nat {ncome tha oparacions generate is conslidered
econceptually cquivalent to a return generated by an investmont, The size of
the investment is equal to the value of the assets used by the operacions.

Vhen the value of the assets s calculated, the fair market wvalue of che
assets must bo used. The original purchase price of the asscts must not be

used. If it is, and the assots have declined in value, sunk costs are then
included f{n che analysis.

In & Jdiscounted cash flow analysis, %he discounted cash {inflows and cash
outflo. 5 are summad. If chis sum, callad the net present value, is positive,
the project should be considered cconozicall, feasible (i.e., profitable).
With an analysis of the ROAE, if the racurn generated (as a percent »f the
asset value) is pgreater than the discount rate, the project can be conslidered
to have mot the cricveria for cconomic feasibilicy. This assumes that the
project is in a "steady scate,” and the period under consideration is
representative of long range performance.

The use of this measure also obviates the need to determine the opportunity
costs through an analysis of specific alternate uses of the Stock Maintenance
assets. As long as DLA’s assets and other capital resources continue to be
evaluated and allocated through discourted cash flow analysis, performance of

any activity that is not mission-essential can be evaluated using the return
on assets employad.

Because ROAE includes all costs and considers the discount rate DLA uses in

economic analyses, it was decided that the ROAE would be an appropriate
measurc of DLA Stock Maintenance economic feasibility.

C. Collection of Datn and Assumptions

1. Collection of Data

A data request was sent te the depots in Ogden and Richmond. Data requested
Included total revenues, all of the variable and fixed costs and estimates of
asset values and rentzl rates for warchouses.,




Transporctation costs ware computed {rom data stored in the PLA Integrated Data
Bank (DIDB). The Rec2ipts f£ile was searched foxr the return of any condition
code F stock to spither dapot. Then, the number and weight of tha shipments
wexe calculated and transportation rate tables weres used to calculate the
likely cos~ to ship the matexials back to the depots for repair,

2. Assumptions

Many assumptions were necessary. Soma were made about the relationships
between data available at one dapot 2nd not the other and about trends in the
daca from one time period to another; others were made about the relationships
batween roported costs and benefits and real costs and benefits. Where
possible, the validicy of chese assumptions was checked with knowledoaable
persons in Stock Maintenance, Supply Management or Dapot Operations. .lso,
the assumptions were checked by comparing this data with the data generated by
DDRV's Unit Prica Model (UPM), for use during fiscal yenr 1988.

The most fmportant asswrptions are listed below:

a. The gapgregate opeyvations weyre not mission egssontial.
This assumption was discussed previously and requires that Stock Maintenance
operations be evaluated with a cost-benefit analysis rather than a cost-
effectivenass analysis.

b. p_batweaon marginagl revenues

gosts will be linear over the workload ypnge under consideration. This
assumption was not necessary fur overall evaluation of the Stock Maintenance
opaxations, but would be necessaxy if a decision to expand operations were to

be based upon the net cconomic benefits (totai cconomic benefits ? .ss total
economic costs).

c. The Stock Maintenance operations were in a “steady state.
For this study, it was assumed that the different activities within the Stock
Maintenance operations were in equilibrium, i.,e., the data for FY 87 was not
distorted due to one portion of operations having a dispropor~’.~ate effect on
the histerical data. For example, if items were added to F tock inventory at
a much slower rate than the rate at which items wera by ng repaired, the
indicated costs for core materials would be lower than wnat was actually
incurred, Violation of this assumption cculd result in a mismatching of costs

and benefits. (In the private sector, this problem is partially offset through
the reporting of sources and uses of funds.)

d. The pericd studied was represgntative of long range
performance. For example, it was nrecessary to assume that the types of items

repaired snd the supply of items repaired were typical of what will be
available for the foreseeable future. I£f there are major changes, then the

relationships demonstrated during FY 87 will not be the same as future
relationships.




e. The value of repajred ftems could be represented by the unit
price. This assumption probably overstated value in cases whexre new ftems
could have been readily purchased for the unit price and it probably
undorstated value where items were not commevrcially avallable. For ltems that
were asscmbled or packaged, it may have fairly ropresented the value. As data
was not available for determination of value on an item by item basis, the
unit price was used for all iltems.

IIX. ANALYSIS. The results of the study are summarized in Table 1 for DDRV
and Table 2 for DDOU., Detailed data, including specific information provided
by the depots, assumptions regarding missing data and adjustments to
compensate for mixed time periods, are in appendices A and B, These findings
indicate a 27.6% ROAE for the Stock Maintenance operations at DDRV, which is
cquivalent to an investmont of $11 million yielding a 27.6% return, and a
10.6% ROAE at DDOU or an investment of $14 million at 10.6%.

Table 1

ANALYSIS OF NET INCOME AND ROAE. DDRV

Stock Maintenance Division, FY 87
(thousands of dollars)

vstimated Total ROVONUEGS ,ivvvvreavrvonasnronssnecsss 12,928

Variable Costs
Direct Materlials

Core Materials............ 6,784
Other Raw MateriaXs....... 229
Total Materials.........coveeveeenees 7,013
Direct Labor......ivvvivnrvveennnnnes 1,124
Total Variable CoStS.....ceovavrenvarscneacsensss 8,137
Income Contribution........c..... P 42 §

Fixed Costs
Indirect Labor......vviiiveinvnnnnsen 556
Overhead/Utilities....covvvivvnnrnns 76
Depreciation.......cvvivriiirinernss 180
Admin, CoStS...vivivrennnnnnsarannrse 908
Total Fixed Costs..... U B ¥4 ¢]
Net InCOmMe...cvvivernnronacannns Certeearaens Ceeees . 3,071

Value of Assets Employed
Inventory......... Chteeeeans 9,438
Building and Equipment...... 1,673
Total Assets Employed.......... Ceerenane 11,111
Return on Assets Employed........c.ovivvenniensvennnens 27.6%

--------------------




Table 2
ANALYSYS OF NET INCOME AND ROAE. DDQU

Stock Maintenance Division, FY 87
(chousands of dollars)

Estimated Total REVENUES .....coveacvsossseccssnasss 16,292

Variable Costs
Direct Materials
Core Materials............ 11,864
Other Rew Materials....... 228
Total Matarials....cvovvivevnrenneess 12,092
Direct Labor.......ccvuvvivececeenness 1,400
Total Variable COStS....vvivrertvernsnsananevess 13,492
Income Contribrtion, . .vivviieessvsosesnscenceannsaass 4H,800

Fixed Costs
Indirect Labor.....viiiieniinnnannines 759
Overhead/Utilities......civeverenness. 2,060
Deprecfation. . .i.icveivenerinnncesaness 320
Admin, COSES. . iiivenriincettonnsnnnsns 141
Total Fixed CoatsS....cvveeren. teterressannsasess 3,280
NET INCOMB...vvrrnveoeeeaneannnnsannsosecasacnnsssas 1,520

Value of Assets Employed
Inventory....ovveeeceeaeesass 10,808
Building and Equipment...... 3,593

Total Assets Employed........ Criereens .. 14,401
Return on Assets Employed.......... e 1N 1
Table 3
COMPARISON OF ROAE WITH THE UNIT PRICE. MODZL, DDRV

Stock Maintenance Division, FY &7

hAdjusted
Comparisons of Mark-up upH ROAE Data
Fringe & Leave 32.9%
Direct Overhead 48.6%
Operational OH 13.93%
General /Admin OH 43,9%
Indirect Labor 49.5%
Ueilities 6.7%
Admin. Costs 80.8%
Total Markup 139.3% 137.0%




A. Validivy of Assumptions

To check the validity of che assumpcions ahout soma of the costs, the
historical data provided by DDRV was compared to the data generated by DDRV's
UPK for FY 87 (ctke UPH is an accounting and finance model used to help the
Stock Malntenance operations determine the proper direct labor markups to
cover tha costs of overhead, bounefits, etc.). This comparison was made by
calculating a direct labor markup using the ROAE data. Although the
individual cost categorics used by the UPM and the ROAE are differenc, L{f the
assumpticns made in this study were correct, the total of the common costs and
the total direct labor markups should be che same, The total markup
calculated by the UPM was 139.3% of the direct labor costs, while the
historical data used for the ROAE indiccted a 137.0% markup (sce Table 3).
This agrecement was due, av least in part, to both wodols using cthe same data

base for thair calculations - financial data maintained by the Comptroller's
Office.

An atcempt was made to verify data provided by DDRV with data maintained in
JOTAMS for FY 87. JOTAMS has provisions for tracking the repair costs, the
value of items raturned to stock, ate.; however, the data for FY 87 was not

reliable as the the system was rarely uscd as designed and much of the data
was not even entered into the system.

B. The Effoct of Exrrors (Seps’tfvity Analysis)

Thexe were two areas where accurate historical data was critical: total
revenues and core costs. For revenues, small errors in the percent repaired
and returned to inventory in issuable condition would have a dramatic effect
on the analysis. One percent errors in estimates of total revenues result in

four percent erroxs in net income and return on assets employed at DDRV and
twelve percent errors at DDOU,

Also, as core costs and the costs of govermaent furnished material comprise
the majoxr costs of doing business, errors here would also have a significant
effect on the results (though not as significant as errors in the revenues).
One peicent errors in core costs would result in two percent errors in net
income and return on assets employed at DDRV and eight percent errors at DDOU.

1v, CONCLUSTONS
o e _JOT uld have heen the ¢ _scurce for the ope o,

While JOTAMS is a relatively simple computerized data base system, it is
suphisticated erough to track almost all of the operating costs for the Stock
Maintenance operations and it scemed logical to expect JOTAMS to be the source
for the historical costs at each Depot. However, JOTAMS data for FY 87 is
reported to have many errors. DDOU delegated the task of providing the
information of this study to their Comptroller, and DDRV's costs were reported
through the Defense General Supply Center’s Office of Policy and Plans (DGSC-
L). It is concluded from this observation, and verified through conversations

with the developers of JOTAlMS (DGSC-L), that the JOTAMS data is not reliable
(at least for FY 87).




A source of che errors in the JOTANS data base could have been the failure to
regularly update the system and maintain the integrity of the data. While it
is recognized that pressing dafly problems have existed in the Stock
Maintenance operations, the maintenance of accurate cost data on computexized
Information systems (in place) within the Stock Maintenance facllities must
have a higher management prioriry in order to eliminate errors of this type.

o The current reporting of costs and savipps is misleading

Curxent reporting of Stock Maintenance performance is misleading in that the
operations tend to look more effective and efficient than they really are.
This misrepresentation occurs through the present JOTAMS method of calculating
and reporting Stock Maintenance "total savings.®

The JOTAMS indicates "savings" as being the difference in the cost for Stock
Maintenance to repair and the avoided cost for the Supply Center to purchase.

While this is valld in principle, the current manner in which this difference
is calculated and reported is misleading.

In this calculation, the costs used by JOTAMS do not include dnpreciacion and
core costs. The depletion of the wvalue of the assets in use by the Stock
Maintenance operations, and the costs of getting the items noceding repair, ave
real costs to DLA. To properly evaluate the net economic benefits, chese
costs must be included. For example, JOTAMS data for the first quarter of
FY88 indicate that the total savings created by DDRV’'s Stock Maintenance
Division to be $414,107 and the total costs incurred by DDRV to operate the
Division was only $78,077. Onc interpretation of this is that for every
dollar spent by Stock Maintenance, over five dollars in net savings was

realized., (This study would indicate that about 30 cents net is saved for
every dollar spent.)

The current calculation for determining the avoided purchase costs uses the
unit price and the number of items inducted into repuir. These costs are then
contrasted with the actual repalr costs. However, the number of items
scrapped in the repalr process (an estimated 25%), has been ignored. This is

an unsuitable comparison. (The economic measures of this study take account of -
this "breakage.")

o Stock Maintenance may be economjcally fepsible.

The data collected indicates that the two divisions generate a net income of
about $5 million annually. It is estimated that the value of the assets in
use by the two divisions is $26 million. This yields an average ROAE of about
20%8. However, it is felt that this data is not completely reliable and the
net income may be overstated by as much as 100% or more.

Although the ROAEs calculated for the different Stock Maintenance activities
appear to be quite different, with the estimates and assumptions necessitated
by the lack of historical data, it is not clear that there is any real
difference between the performance of the two divisions.
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V.  RECOMMENDATIONZ

The primary recommendatio: {s to modify the JOTAMS so that it genaxates moxre
relavant uconomic information. Also, Lt is recommsnded that changes ba made
in cthe informstion flows from the Supply Center to the Depot. The
{mplementation of these recommandations will provide for the davelopment of an
accurate historical cost data base and will allow for the detexmination of
overall economic performanca, With this dats base, the Supply Centers and the
Stock Maintenance Divisions will also ba abla to distinguish betwesn costs
fncurred by each of the several classes of repair (naw procurement repair,
manufacture of ltems for clothing and textiles, repair of condition code F
stock, routine maintenance and asseably type operations). Specifically it is
cecommended to:

o Indicate all core costs. Because tha core costs offset the not
sconomic benefits generated by Stock Msintenance, it is felt that these costs,
{ncluding the costs of Government Furnished Matarial, should be included in
the JOTAMS xepoxting. Thexe currently exists a scldom used field in the
JOTAMS main data file that supposedly accounts fox the cost of Government
Furnished Materials. Eithexr this field could be uged for both o«xr a field
could be added for cracking tha credit granted for reparable items.

o Modify the system to aijow tracking of costs bv job type. The
original scope of this project encompassed an analysis of each of the types of
maintenance and repair. Nodification of the JOTAMS to include an indicator of
the type of repair would allow the analysis of the costs by type. In the main
data file used by JOTAMS, a currently unused fiald exists that was originally
intended to be used to indicate aither mechanical or non-mechanical repairs,
A possible solution would be to modify the data entry programs to allow the
coding of repair type and the developnent of a report program to analyze costs
by type.

o Add the ability vo caiculate depreciation costs. Adding a file to
JOTAMS containing a list of all depreciable property, with original purchase
price, estimated market value, estimated useful life, etc., would allow the
depreciation costs to be reported and controlled. Also, designating which
jobs use which pleces of equipmant would allow some changes in the way
overhead is applied. In addition to the currant method of direct labor hour
markup, depreciation ard some fixed cousts could be applied to maintenance jobhs
based uwpon the machinery used, or hy the space required, etc.

o Add _the ability to analvze chapges in {nventory. The datermination
of long run economic feasibility requires the assumption that current
performance is indicative of long term psrformance. The ability to analyze
periodic changes in net income 1is enhanced when changes In inventory are
reported. In addition, there siiould be periodic reconciliations between the
physical inventory and the amount used in the repair process as indicated or
the JOTAMS reports.

o Add to the inforxmation flow from the Supply Center to the Depot. The
Supply Center should forward the core costs and the unit price of Government
Furnished Material to the Stock Maintenance Divisions for their input into
JOTAMS.
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Stock Maintenance Division
Defernigze Depot Richmond, Virginia

Constructed Income Statement.

Total Revenuos 3232 3232 3232 3232 12928
Variable Costs
Direct Materials
Reparable ltem Cost 834 834 834 834 3336
Gov‘t Furn. Materials 862 862 862 862 3448
Total Core Costs 1696 1696 1696 1696 6784
Othar Materials 56 67 53 53 229
Total Direct Materials 1752 1763 1749 1749 7013
Direct Lalpr 272 281 285 285 1124
Total Variable Costs 2025 2044 2034 2034 8137
Income Contribution 1207 1188 1198 1198 4791
Fixed Costs
Indirect Labor 131 147 139 139 556
Utilicies 19 19 19 19 76
Depreciation 45 45 45 45 180
Admin. Costs 227 227 227 227 908
Total Fixed Cests 422 438 430 430 1720
Ket Income 785 750 768 768 3071
Return on Assets Employed.
Total Assets Employed FY 87
Total Inventory....veevevseerass chrsreararearaes 9438
Total Equipment......ivievserinesrnaressnseasnnann 397
BUullding...ovveeiniriinnnsneninosnrenanersnasnoes 1276
Total Assets Employed......vcevescinsnonesenonnossonsnens 11111
Net Income (yearly).......veveveovernnnss fereresitenerees 3071
Return on Assets Employed.... ........... Ceeiereeraas Cieeeeas veo 27.6%

except as noted, all figures in thousands A2




Stock Maintenance Division
Defense Depot Richmond, Virginia

Ravanues Genarated,

1. This was the value of the items returned to inventory in issuable
condition,

2. The votal price of the units inducted into repair at DDRV.

Total Value....... teeesesassacassanenrses 17238

3. This figure was adjusted downward to account for those itams that were
shipped to DDRV but were not able to be repaired. Tha ratio was
estimated for FY 87 based upon the actual ratio for 1Q FY 88,

Ratio of Reparables/Receipts. ........... 75%

4. The value of the items returned to inventory.

Total Valul....vocvivenennannnncas Cens e 12928

1 ¥, )
.

Tk~ assumed breakout of this figure into per-quarter figures.
3Q86 4Q86 1Q87 2Q87 Q87 4Q87

------------------------------------------------

Total Revenues 3232 3232 3232 3232 3232 3232

except as noted, atl figures in thousands A3




Stock Maintenance Division
Defense Depot Richmond, Virginia

Core and Ocher Material Costs.

1.

2.

These were the costs for all of the paxts and materials that went into
the finished goods.

DDRV repoxted neither the Reparable IZem Costs nor the Costs of
Gowernment Furnished Materials. These costs were developod as follows:

a, Core Costs are the costs to obtajin the xeparable irtems for repair and
the value of 2P used in the assembly operations.

b. It was assumed that the acquisition costs wera fncurred in proportion
to the labor costs in each department.

¢, It was assumed thet the cora costs compriged 25% of the acquisition

cost in the repair department and 80% of the acquisition cost in the
assembly operations.

Total Repaix Assenbly
% of Labor Force 100% 75% 258
Acquisition Costs 17238 12928 4310
Core Marerial Costs as a %
of the Acquisition Cost 25% 80y
Core Materfal Costs 3232 3448

The transpoxtation costs to ship the reparable items to Richmond for the
1987 tiscal year.

Total Transportation...... Cevtrretaiennes 104
The assuma¢ breakout of these figures into per-quarter figures.

3Q86 4Q86 1Q87 2Q87 3Q87 4Q87

------------------------------------------------

Reparable Item Costs 808 808 808 808 808 808
Transportation 26 26 26 26 26 26
Total Rep. Item Cost 834 834 834 834 834 834
Gov't Furn. Material 862 862 862 862 862 862

Total Core Mater. Costs 1696 1696 1696 1696 1696 1696
Other Material Costs as reported by DDRV.

Other Materials 35 55 56 67 53 53

except as noted, all figures in thousands A-h
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Stocik Mxintenance Nivision
Defense Depct Richmord, Virginia

Costs of Diract and Indirect Laborx.

1. These wexc the costs for labor and suparvizion used by tha Stock
Maintenance Division,

2. The labor costs were reported as indicated below.

Costs of Direct Lubor

Regular Time 285 273 269 254
Overtioe 32 12 6 4l
Banefics 36 36 35 37
Total Labor 353 J21 1 332

J, The reported costs for supervision for ths 1&% quarters of FY86 and the
142 Quaxter of FY87.

Toc.l supeni‘lo“.lll...l‘.l-ll'|I.‘II.ll 235

4. Pex DLAM 7041.1, Economic Analysis, total benefit costs are genarally
368 of the actual salary paid to a worker. As tha current benafit costs
were only about 14-15% of the total, it was assumed that ths balance vas
deferred costs that vere incurred at a rate equal to the current benefit
costs.

5. The assumed breakout into total direct and indirect labor costs on a per
quarter basis,

------------------------------------------------

Costs of Direct Labor

Regular Time 285 273 269 254 270 270

Overtime Base 21 8 4 27 15 15
Total Direct 306 281 273 281 285 285
Costs of Indirect Labor

Supervision 59 59 59 59 59 59
Overtime Premium 11 4 2 14 8 8

Current Benefits 36 36 35 37 36 36

Deferred Benefits 36 36 35 37 36 36
Total Indirect Labor 142 135 131 147 139 139
Total Labor 448 416 404 428 424 424

except as noted, all figures in thousands A-S




Stock Maintanance Division
Defense Lapot Richmond, Virginia

Utilities

1. Those were the costs to opexate the facilities used by Stock Maintenance

2. The figures reported by DDRV for the 1987 fiscal year.

Total Depot Utility Costs......evevvsesss 1085
Percentage Allocatad

te Stock Maintenance......iicivnvennnes 6.8%
Total AllocACion.civeveeniernsssnsssrereccnnnnrss 74

3. The assumed breakout of this figure into per-quarcer figures.
Q86 4Q8é 1Q87 2Q87 k1ol 4Q87?

-------------- R Y N R A L R I T N R T R R R RN R RN

Utility Costs 19 19 19 19 19 19

except as noted, all figures in thousands A-b




Stock Maintenance Division
Defense Depot Richmond, Virginia

Depreciation,

1. Alchough no depreciation costs were reported by either depot, it is
reasonable to include dapreciation as an operating cost.

Equipment

Hand Receipt Items...... 470

Ochor Equipment......... 322
Total Equipmenit........evveveen . 792
Useful Life (years).............. 10
Yeaxrly Depreciation......ccovvevicenconnss 79

Estimated Oxiginal

Value of Warehouse............. 2551
Useful Life (years)......ouveveue 25
Yeaxly Depreciation......vcecovruen.e

Total Yearly Depreciation........c.cevens 181

2. The assumed breakout of the yearly depreciation into per-quarter
figures.

3Q86  4Q86  1Q87  2Q87  3Q87  4Q87

------------------------------------------------

Depreciaxion 45 45 45 45 45 45

except as noted, all figures in thousands A7




Stock Maintanance Division
Cafense Depot Richmond, Virglnia

Clerical and Administracive Costs.

1. These wers both the administrative costs incurred by the Stock
Maintenance Division ftself and the adainistrative costs incurred by tha
Depat in support of the Stock Maintenance Division.

2. The clerical and administrative costs vreported were for FY 87.

Clericayl Costs Generated

within Stock Maintenance......... N 122
Total Depot
Adminiscracive Costs........ ++o 11509
Percentage Allocated
to Stock Maintenance........ ves 6.8%
Total Allocation........vcvivvenn Ciasesnes 184

Total Admin, and Clerfcal......vciiirirenvcnnnnane 906

3. The assumed breakout of this figure into per-quarter figures.
3Q86 4Q86 1Q87 2Q87 3Qs7 4Q87

------------------------------------------------

Admin. Costs 227 227 227 227 227 227

except as noted, all figures in thnusands A-8




Stock Maintenance Division
Defense Depot Richmond, Virginia

Inventoriss,

1. The value of the Raw Material Inventory reported by DDRV,

Rﬂ" chcrilla.--.;;.--'-..-.-o-...-.-;o--..--.v-- 125

2. The value of F stock in DDRV Inventory.

Based upon JOTAMS xaporting for 1Q87, the estimated mavkat value of this
inventory may be as high as 80% of the unit price, but for this study,
we have assumad a much lowar 408,

Total Reported Value,............ 18200

Estimated Markst Value....,...... 40%

Total Value.....ivcoiveannns Ceesasana et bassereane 7280
3. Value of Gov't Furnished Materials.

DDRV did not repor: the vslue of the Government Furnished Materials,

We assumed that the inventory ilevel of GFM, as a percentage of its uvszgzaq,
was the same as the inventory level of Raw Materials, as a percentags of
fits usage.

Raw Material Inventoxy
as a Percentags of USage.......ccvenens 2368

Gov't Furnished Material
as a Percentage of Usage......cccoeunvnn 2362

Value of Gov't Furnished Matexial Inventory,..... 2033

Total Value of Inventories......... Ceeeren hesreserensaans 9438

exzept as noted, all figures in thousands A-9




Stock Maintenance Division
Defense Depot Richmond, Virginia

Value of Equipment.

1.

1his was the reported value less the estimated accumulated depreciation.
We assumed the age of the equipment was half of its useful life.

Reported Value of Equipment.....cvvvveensnsnnnsne 792

-

Estimated Age (years).,.....ceoevveeveenass 5

Yearly Depreciation.....oevvveniernnennas 79

Accumulated Depreciation....ic.vveiviiiniiniinnene 395
Estimated Current Value.......oveviiiienensoncnaansecnons 397

Value of Warchouse.

1.

The charge for warehouse space as per DoD Directive 4145.19, Storage and
Warchousing Facilities, as updated, 6 November 1987,

Thousand square feet............. 140
Rental Cost
Dollars/sq.ft/year............. 2,01
Total Yearly Rental CoSts........coeuunns 281

The estimated original value of the warehouse was calculated by using

the present value of a stream of cash outlays equal to the yearly rental
cost.

Rental CostS..vvereeeeanvannsonns 281
Discount Rate.....c.vcevvvvnvennns 104
Lifetime (years)......covvvvvunns 25

Net Present Value.........icovvnennsensss 2551
The value of the warehouse for FY87 was the original value less

accumulated depreciation. We assumed the age of the building was half
of its useful life.

Estimated Age (years)....... Ceeaeaans vees 12,5
Yearly Depreciation............. Ceiraaees 102

Accumulated Depreciation........ feresieaasaes cees 1275
Estimated Current Value .

except as noted, all figures in thousands A-10




Sensitivity Analysls

Total Revenues
A change

Total Core Materials
% change

Other Variable Costs
Total Varlable Cost
Income Contribution
Total Fixed Costs
Net Income

A\ difference

ROAE

s difference

Stock Maintenance Division

Defense Depot Richmond, Virginia

Current

----------------------------------------

1353
8137
4791
1720

3071

27.6%

except as noted, all figures in thousands

A1
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Stock Maintanance Division
Defense Depot Ogden, Utah

Constructed Income Statoment.

Total Revenues 4573 4573 4573 4573 18292

Variable Costs
Direct Materials

Reparable Item Cost 966 966 966 966 3864
Gov't, Furn. Material 2000 2000 2000 2000 8000
Total Core Materials 2966 2966 2966 2966 11864
Ocher Raw Materiale 43 57 64 64 228
Total Materials 3009 3023 3030 3030 12092
Direct Labor 336 360 352 352 1400
Total Variable Costs 3345 3383 3382 3382 13492
Income Contribution 1228 1190 1191 1191 4800
Fixed Costs
Indirect Labor 185 192 191 191 759
Overhead 515 515 515 515 2060
Depreciation 80 80 80 80 320
Admin, Costs 34 37 35 35 141
Total Fixed Costs 814 824 821 821 3280
Net Income 414 366 370 370 1520

Return on Assets Employed.

Total Assets Employed FY 87

Total InVentory....uovesruernrenensnnssssasansnns 10808

Total Equipment......cvveivnrenetnnsencreneannas 268

BULLlding. .o viitiiiiiii it iiirerinttieeentnncnnnss 3325
Total Assets Employed.........cviviviernnrnnsrnnrsannoanns 14401
Net Income (Yearly).....euouviveeunroossnneennronsonsnnsas 1520
Return on Assets Employed..,. .......ciiviiininninrncannns 10.6%

except as noted, all figures in thousands 8-2




Stock Maintunance Division
Defanse Depot Ogden, Utah

Revenues Generatad.

1. This was the value of the items returned to inventory in issuable
condition,

2. The total price of the units inducted into repair at DDOU.

Total Value,.......... Ceetienessenansane . 24390

3. This figure was adjusted downward to account for those items that were
shipped to DDOU but were not able to be repaired. The ratio was
estimated for FY 87 based upon the actual ratio for 1Q FY 88 at DDRV.

Ratio of Reparables/Receipts..... veseanes 75%

4. The value of the items returned to inventory.

Totnlv.luel.‘....l.’....i‘..l‘l.'..l'.‘l 18292

5. The assumed breakout of this figure into per-quarter figures.

3Q86 4Q86 1Q87 2Q87 3Q87 4Q87

Total Revenues 4573 4573 4573 4573 4573 4573

except as noted, all figures in thousands -3




Stock Maintenance Division
Defense Depot Ogden, Utah

Costs of Materials.

1.

2.

These ware the costs for all of the parts and matexials that went into

the finished goods.

DDOU reportad neither the Reparable ltem Costs nor the Costs of
Govermment Furnished Material. These costs were estimated as follows:

a, Core Coste

the value of GFM used in- the assembly operations.

che costs o obtain tha reparable items for repair and

b. It was assumad that rhe scquisition costs wers incurred in propoxtien
to the labor costs in each department.

¢. It was assumed that che core costs comprized 25% of the acquisition
cost in the repair department and 80% of the acquisition cost in the

assembly operations.
Costs of Core Materials,

% of Labor Force

Revenue Allocated to Each

Core Material Costs as a
of the Reported Revenue

Core Material Costs

Total

100%

24390

Repalir

594

14390

25%

3598

Assembly

41z

10000

80y
8000

The transportation costs to ship the reparable items to Ogden for FY 87.

Total Transportation...........

cree 262

The assumed breakout of these figures into per-quarter figures.

------------------------------------------------

3Q86

Core Material Costs
Reparable Item Costs 900
Transportation 66
Total Rep. Item Costs 966
Gov't Furn. Material 2000
Total Core Mater. Costs 2966

4Q86 1Q87
900 900
66 66
966 966
2000 2000
2966 2966

Other Raw Materi«l Costs reported by DDOU.

Other Raw Material Costs 99

except as noted, all figures in thousands

56 43
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Stock Maintenance Division
Defense Depot Ogden, Utah

Costs of Direct Labor and Supervision.

1.

These were the costs for the labor and supervision used by the Steck
Maintenance Divisicn.

The labor costs were reported as indicated below,

3Q86 4Q86 1Q87 2Q87

--------------------------------

Total Labor 400 436 395 423

The reported costs for supervision for the 3&4 quarters of FY 86 and the
162 quarxters of FY 87.

3Q86  4Q86  1Q87  2Q87

Total Supervision 56 60 58 57
It was assumed that the current cost of benefits was about 158 of the
salary of a worker and that it was included in the reported labor costs.

Furthermore, it was agsumed that deferred benefit costs were incurred at
a rate equal to the current benefit costs.

The assumed breakout into per-quarter figures.

Costs of Direct Labor 340 371 336 360 352 3s2
Costs of Indirect Labor
Supervision 48 S1 49 48 49 49
Current Benefits 68 74 68 72 71 71
Deferred Benefits 68 74 68 72 71 71
Total Indirect Labor 184 199 185 192 191 191

except as noted, all figures in thousands 8-5




Stock Maintenance Division
Dafense Depot Ogden, Utah

Factory Overhead.
1. These were the costs to operate the facilities used by Stock Maintenance.
2. DDOU included some administrative support in these figures.

3. The figures reported by DDOU for FY 87.

Total DROU P00 Costs... . vcvvvevennaneess 17034
Percentage Allocated

to Stock Maintenance.......c.cieee.n e 12,10
Total Allocation .......... heestesrervanas crrerrae 2061

4. The assumed breakout of this figure into per-quarter figures.
3Q86 4Q86 1Q87 2Q87 3Q87 4Q87

------------------------------------------------

Factory Overhead al5 515 515 315 515 515

except as poted, all figures in thousands 8-6




Stock Maintenance Division
Defense Depot Ogden, Utah

Depreciation.

1. Although no depreciation costs were reported by either depot, it is
reasonable to include depreciation as an operating cost,

Value of Equipment............... 538
Useful Life (years).............. 1C
Yearly Depreciation..........cveiviiannnn 54
2. Estimated Qriginal
Value of Warehouse............. 6663
Useful Life (years).......... Ceae 25
Yearly Depreciation...........u0n. Ceveans 267
Total Yearly Depreciation..... R TN 321

3. The assumed biruskout of thesw flgures into per-quarter figures.
Q86 4Q86 1Q87 2Q87 3Q87 4Q87

Depreciation 80 80 80 80 80 80

except as noted, all figures in thousands B-7




Stock Maintenance Division
Defense Depot Ogden, Utah

Clerical and Administrative Costs.
1. Thess were the costs incurred by the Stock Maintencnce Division.

2. The clerical and administrative costs reported are below.

L RN R R R L W RN RN

Admin., & Clerical Costs 33 34 34 37

3. The assumed breakout of this figure into per-quarter figures.

3Q86 4Q86 1Q87 2Q87 Q87 4Q87

------------------------------------------------

Admfin. & Clerical Costs k) k1 3 37 35 35

except as noted, all figures in thousands 8-8




Stock Maintenance Division
Defense Depot Ogden, Utah

Invencories.

1. The value of the Raw Material Inventory at DDOU,

. Raw Materials (2 X quarterly U¥ARE).......ce0sss 128

| 2. The value of F stock {n DDOU Inventory,
Here, as with DDRV, we assumad the Markct Value was only 408 of the unit
price of the inventoxy, although some data exists which would indicate
chat ic may be as high as 80%.
Total Reported Value..........,.. 16700
Estimated Market Value........... 408
Tocal valu.‘l5.....l..ll'..'.'....'." * 8 e R4 FeRD 6630

3. Value of Gov't Supplied Materials,
DDOU did not report the value of Government Furnish Materisl {nveuntory.
We assumed that the value of the GFM inventory, as a percant of usage, wa
the sama ss the value of the Raw Materlals invantory as & psrcentaga of

its usage.

Ravw Material Inventory
as a Percentage of Quartexly Usage..... 200%

Gov't Furnished Material
as a Percantage of Quarterly Usage,.... 2008
Value of Gov'’t Furnished Material Inventory...... 4000

Total Value of Inventorfes....covvieevsesearcarsesssnesss 10808

except ax noted, all figures in thousands B-9




Stock Maintanance Division
Defense Dapot Ogden, Ucah

Value of Equipment.

1. This was the reported value lass accumulaced dapreciscion,
assuxing the sge of the equipment wax half of irs useful Yife

Raported Valuk........iviieininenvacranss 538
Escimated Age (years).........uue 5

Yearly Depraciation........c..00n 54

Accumulated Depreciation.....v.iiciesvnens 270
Escimated Current Valul.....oeeervnrnconrcsnncnne 2638

Value of Warehouse,

1, The charge for warehouse space ax pexr DoD Directive 4145.19, Storage and
Warehousing Facilities, as updatad, ¢ November 1987,

‘Thousané square faet.......... 365

Rental Cost .
Dollars/sq.ft/year.....c..a0vas  2,0%

Total Yearly Rental Coxts.......seiverrss 734

2. The original value of the warehouse was calculated by using the present
value of a stream of cash outlays equal to the ysarly rental cost.

Rental Costs, .. cvciiivevnnecsons 734
Discount Rate...svvveveccrvsnneas 10%
Lifetime (years).....vveceneenens 25

Net Presant Valug,,.....cviccveensvreases 6683

3. The value of the warehouse in FY 87 was the original value less
accunulated deprecfation., We assumed the age was half of the useful

1ife.

Estimated Age (years)............ 12,5

Yearly Depreciation.............. 267

Accumulated Deprecifation...........0nv... 3338
Estimated Current Value.........oe0vvevennnencess 3325

aveant ac matad all flacana 7 o0




Stock Maintenance Division
Defange Dupot Ogdan, Utah

Sensitivicy Analysis

Curxent Casa 1 Cazs 2

Total Revenues .-i;i;i ........... iiiéi ........... i;i;;.

% change =18 0s
Total Core Materials 11864 11864 11983

¢ chanze O b1 |
Other Variabls Costs 1628 1628 1628
Total Variable Coxrs 13492 13492 13611
Income Contribution 4800 4617 4681
Total Fixad Costs 3280 3280 3280
Net Income 1520 1337 1401
% difference -12% -8%
ROAE 10, 6% 9.3% 9.7%
t difference -12¢ -3¢

except os noted, all figures in thousands -1
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Defense Depot Ogden, Utsh
Defense Depot Richmond, Virginia
DLA Integrated Data Bank

Defense Logistics Ageucy

Defense Logistics Agency, Operations Research
and Fconomic Analysis uffice

Defense General Supply Centex, Office of
Policy and Plans

Supply Condition Code for Unserviceable
but Recovevable Material

Fiscal Year

Government Furnished Material

Job Order Tracking and Management System
Overhead

Return on Assets Employed

Unit Price Model
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