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1.0  INTRODUCTION AND SUMMARY

3.1 Background
This study, performéd over the past five months,

D T

.compares the costs and service level effectiveness associated

¥

-with several alternative resupply systems. Each of these
-alternative systems, characterized by more emphasis on centrali-

zation, is compared to the decentralized scheme currently in use

f@ . at several Naval Supply Centers. These centralized schemes all
£l employ the notion of an Area Naval Support Center and are moti- i1
--vated by the belief that replacing of the current "pull"/retail

?§ «system by a vertically-managed "push"/wholesale system will offer

?z ~considerable economies, both in the inventory and personnel areas.
fé Indeed advocates of an Area Naval Support Center with area wide
é; :yisibility capabilities have argued that such a Center wanld give
? rise to: ;
;l '_1) improved and more uniform service to the activities it »i
; supports because of the allocation and redistribution %
'strategies that could then be employed; {%
2 substantial inventory savings, both one time and on a ‘zé
E: ‘ ; ~~=recurring basis, that would be available due to the ;%
? : SR -elimination of duplicate safety stocks, and from the ;%
. - -reduction in in-transit stock due to the elimination

For convenience in this report, we shall use the abbreviation

[ e
—

, NSC to refer to the Area Naval Support Center. Use of this

| & abbreviation is not intended to imply that the Support Center
would necessarily be located at the site of the current Naval
Supply Center. In fact, it might be located at the Naval Supply
Cen?er, at one of the major area activities, or perhaps at an
entirely new site. Also in this report, NSC will sometimes
include the Servmarts and sometimes not, and the correct inter-
pretation will be clear from the context. Finally, "Main Supply”
will sometimes be used to refer to the NSC exclusive of the
Servmarts,

TR T O
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1.2

of certain material handling delays; '
3) substantial personnel and computer savings arising
a ‘ -from the fact that prééent]y each individual activity,
-supported by a Naval Supply Center, must maintain its

:own staff and computers to prepare requisitions and

T Ty, ey, >R T W T R SR T —
bl B3l g ST
' i i

2 i -manage its inventory; the Area Naval Support Center

A would centralize such activities;

%i . 4) lower handling costs since much double handling of
| stock at the DSA/GSA/ICP depots would be eliminated
. in favor of more emphasis on prepositioning at the

~-Area Naval Support Center.

On the other hand, critics of the Support Center concept have
~pointed out the increased transaction keporting capabilities
-reqauired to make such a concept viable as well &as their annre-
-hensions concerning the resulting transportation costs and the
-service level impacts.

1.2 .Scope

To help resolve the issues of Section 1.1 and deter-

~mine if future study efforts are warranted, the goal of this study

-was to evaluate the cost-effectiveness of the concept as it applies

o b

to the retail-managed 9 cog items. This class of items, currently
1
-resupplied from DSA or GSA depots , or in some cases directly from

-
&

£

-the vendor, is generally characterized as relatively fast moving

2 :and includes such categories as construction, medical, electronics,
. 2
3 dindustrial and general. This class of items, in contrast to the

14

L4

1
DSA material represent 88% of the retail-managed items and 79%

-of the value, GSA material representing the balance.

2
Note that the DSA wholesale items of clothing and provisions

~are not included in this category.

N . s
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3.3
Navy-managed items, was chosen for initial study since it repre-
sents, at NSC-San Diego for example, 65% of the supply operations
costs, 72% of the issues, and 47% of the line items stocked. In
addition if the cost-effectiveness of the concept, premised in
large part on anticipated inventory savings, could be demonstrated
for a c]éss of items comprising only 8% of the inventory value
and 15% of the dollar sales at NSC-San Diego, then the potential
for the concept will have been strengthened.

To insure the realism of the study, actual demand and
cost data experienced for NSC~San Diego for FY74 was used to pro-
vide a concrete benchmark for the present configuration as well
as to provide a credible set of demands and service requirements

to be met by any proposed alternative. It was assumed the push

tD

mode and avea wide vicibility would he apnlied tp ceven maior
activities supported by NSC-San Diégo, namely Naval Air Station
(North Island), Naval Air Station (Miramar), PWC (Public Yorks
Center), Naval Hospital, Haval Air Rework Facility, Naval Ship-
yard (Long Beach), and the Development and Training Center, as
well as the eleven Servmarts currently supported by NSC-SD; the
other activities and ships would continue to requisition and
function as present]y.1

The major cost elements that were of interest included
peacetime inventory.ho]ding costs (including a prorated share of

DSA's and GSA's costs), in-transit inventory cost (from DSA/GSA

to NSC and from NSC to the activities/Servmarts), transportation

SR SR e &

1

These seven activities and eleven Servmarts account for about 90%
of all the short-originated transactions occurring at NSC-San Diego.

A SV PR
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1.4
costs (from DSA/GSA to NSC and from NSC to the activities/
Servmarts), receiving costs (receipt control, receiving opera-
tions, etc. for receipts at DSA/GSA, NSC, and at the activities/
Servmarts), issue costs {including requisition processing, pack-
ing, bin and bulk issue and loading, at DSA/GSA and at NSC),
transshipment (including receiving, receipt control and loading),

-pverhead, and land and building. To concretely delineate the

-scope of the study these costs, in support of NSC-San Diego for

~-the retail-managed items, amount annually on a system basis (i.e.

a prorated share of DSA/GSA's expense, NSC and activities) to

-$27.6 Million and on a Navy basis (i.e. NSC, 11 Servmarts and 7

-«major activities) to $11.1 Million. In addition there is a peace-

time system wide inventory of about $48 Million involved and a

R P N R S i S T (R . 3 5
havy inventory of cbout 8315 Million,

3.3 General Approach

The key data inputs available included financial reports
“(i.e. Operating Budget Expense Report) for NSC-San Diego, Master
Item Stock Record (MISR) tapes for the activities in question,
’samp1es-of DSA/GSA order quantities, reorder points, and lead-
times, NSC's FY74 9 cog receipts and issues reports, samples of
“bills of lading, etc. With these inputs the basic approach was
“to build and exerci}e for each scenario four separate models, one
for each type of resupply configuration presently supporting San
Diego demands. These four resupply configurations correspond to
four classes of items, namely:
1) that class of items which are currently shipped directly

‘to Main Supply from a DSA or GSA depot; this large class

is generally made up of those items which because of their

. e

S Pl Je
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movement or lack of bulk do not warrant direct ship-

ment from the vendor, but instead are shipped first

from the vendor, taken into the DSA/GSA depots and then

ultimately shipped to NSC.

e i R T "
b A sl T e st

‘Within this subclass, separate submodels were

.meeded depending on whether or not the item resupplied

in this manner was also carried at the activity level;

that class of itmes, which because of their bulk, prox-

imity and commodity class qualified for direct shipment

“from the vendor to Main Supply. Again it was necessary

“to separate out those items which were also carried at

the activity level;

that class of items shipped directly to the activities

~or Servmarts from the DSA or GSA depots; these items are

-not carried at Main Supply and for the most pat are

-carried only at one or two activities;

4) that class of items shipped directly to the activities

-or Servmarts from the vendor.

For each of these classes of items a ten percent sample of items

~drawn from the MISR tapes was used to obtain the appropriate mix

regarding the ten VAD (value of annual demand) categories in use

at NSC-San Diego; the mathematical models were then exercised by

VAD category using the average item characteristics for that VAD

Hence the sequence of tasks followed were briefly to

category.

~establish benchmarks for costs and service of the present system,

develop the scenarios to be examined, (in each scenario the level

of service was constrained so that the resulting cost comparisons

A e RN T Y PR R O T A
I
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-would be meaningful), develop the orderjng and distribution
“rules for each scenario, compute the new leadtimes (averages

-as well as variabilities), estimate changes in number of requi-
sitions, material handling, inventory, transportation, etc., and
finally estimate changes in the costs due to the above.

"Finally it should be stressed that the thrust of the
effort was not directed toward a comprehensive costing of the
Ancreased transaction reporting capabilities needed to make the
Area Support Concept viable nor toward assessing the management
-information processing savings that should be available at the

;activity level due to centralization of these functions at the

-Naval Support Center. Such calculations were not possible in

‘this study since the activities' detailed financial reports were
‘not available. However some effort was expended to obtain very
-approximate estimates regarding the annual equipment lease costs
“that might be involved in the transaction reporting upgrading,

so as to provide some basis for objectively assessing the operat-
ing costs savings.

1.4 Overview of Scenarios Analyzed

This study compares the current "pull" system against
“three alternatives, referred to as 1) Total Push System, 2) Local
Push/Expanded Range and 3) Local Push/Current Range. The salient
.characteristics of each system are summarized in the following :
Subsections and compared in Table 1-1.

1.4.1 Current Pull_System

— — - — — - —
L

Under the Current Pull System depicted in

Figure 1-1, each activity/Servimart pulls (requisitions) material

~on an individual basis from higher supply echelons, and none,

S b
ik "
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- FIGURE 1-1

.CURRENT PULL SYSTEM

'VENDORS

DSA/GSA

MAJOR
ACTIVITIES

SMALL
ACTIVITIES,
SHIPS,
ETC.

* A1l customers pull from all higher supply echelons,

1.7
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1.3
including NSC, has area wide visibility. Requisitions from

activities for items which NSC does not stock result in direct
fl shipments to the activity. There are a variety of replenish-

ment policies in use with a wide variety of service levels J

rvesulting. In addition note that some muterial is being shipped

directly from vendors to NSC, some from vendors to DSA/GSA depots

to NSC to activities, some from DSA/GSA depots to activities,

etc. In this system also transfer of ownership from DSA/GSA to

PSSO S Cp——

‘the Navy occurs when material is requisitioned by a Navy instal-
fg | lation, be it NSC or the activities.

1{? 1.4.2 Total Push Scenario (Basic Scenario)

— — — — —— — —— —— — ——

In the proposed Total Push System shown in

ff Figure 1-2, note that the DSA/GSA depots no longer take deliveries
EVVE @3 & 3taging point fur
1

transshipments directly to the Naval Support Center. Also note

eammnrm i mem dmime DA s Lo.a 2 L~
LE VI VOIIMU L 9 LY O vuL 1o vTau

w

-t
VGORN

that the Support Center carries all items, even those which were
previously carried in the area only by the activities. The Support
Center now has areawide asset visibility through a daily transac-

tion reporting information system and pushes all material, using

2
a group reorder point , to Servmarts and major activities

Those vendor shipments currently going directly to NSC or the activities would
~continue as at present. No doubt in practice some of the shipments for which it
is being assumed transshipments would take place would be more efficiently
accomplished by direct shipment, avoiding the DSA/GSA depot completely, how-
ever, to determine which of those would qualify would require a level of detail
| - outside the scope of this study. Hence, this factor tends to underestimate
, the actual savings that might result.

| A group reorder point for an item is one in which NSC pushed stock to the act-
| jvity level on a simultaneous basis (as opposed to individual reorder points)
which is triggered by the event that the total inventory level at the activi-
ties and Servmarts falls below some pre-determined level. Hence, there is a
need for the activity to have enough safety stock to cover this random replen-
ishment period. See Section 2.0 for details.
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FIGURE 1-2

“JOTAL PUSH SYSTEM

“NENDORS

-~ DSA/GSA
-PUSH

_NAVAL SUPPORT CENTER

7

MAJOR
ACTIVITIES

- -

TRANSSHIPMENT OHLY

GSA

- e s

DSA/GSA
PUSH

NAVAL
SUPPORT
- CENTER

NAVAL SUPPORT CENTER
PUSH

OTHER CUSTOMERS
PULL
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OTHER
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(other minor activities and ships continue as before to requi-

1 sition material). In addition at the next higher echelon

DSA/GSA now has visibility of the entire San Diego Area's stock

Tevel and pushes material to the Support Center; note that all

Also stock owner-

«material passes through the Support Center.

ship is retained by DSA/GSA, even when material is at the

Support Center or the activity level; it changes ownership when

-4t is requisitioned by the ultimate individual user. However

the MNavy manages (and pays for) the cperations at the Support

:Center and at the activity levels. See Section 2.0 for the details.

1.4.3

— — —— — — ! - o— — — w— - t— - — ——

~from Total Push Scenario)

Undey the nronnced local Push/Exnanded Ranae

alternative shown in Figure 1-3, the DSA/GSA echelon continues

{ ~to operate as in the curéent system, processing the Support

Center's requisitions and taking inventory into stock from the

~vendors. However, as in the total push scenario the NSC again

‘has the complete range of material carried in the area and has

visibility of Servmart and major activity stock levels. All

~replenishment of these activities is by pushing from NSC. This

scenario does not depend upon a change in the DSA/GSA operations

for its implementation.

1.4.4

— w— — — — — — f— — S— — — — — — —

~from Total Push Scenario)

i
L The proposed Local Push/Current Range System

includes the concept of areawide asset visibility by a NSC, but




FIGURE 1-3

. LOCAL PUSH/EXPANDED RANGE

VENDORS

-“NSC PULL

7

MAJOR
ACTIVITIES

NSC PUSH

DSA/GSA PULL

NSC PUL!

NAVAL
SUPPORT
CENTER

WS TRL e dswidiiar s v s

OTHER CUSTOMERS
PULL

OTHER
CUSTOMERS




.does not call for expanding the current range of stock at the
1

NSC. Figure 1-4 showS that DSA/GSA continues to operate as

-under the Current Pull System. The NSC initiates orders from

‘DSA/GSA for all items not carried at the NSC in behalf of |

Servmarts and major activities, indicating shpment directly to

Such items are pushed by NSC to

‘the appropriate activity.

these activities. The key difference between the two local

-push scenarios is that in the latter one not all material

-passes through the NSC; in fact for those items presently not

-carried at NSC, generally characterized by being carried at

:only one or two activities, it appears advantageous to continue

~to have them shipped directly to the activity, thereby avoiding

the double handling that would be incurred if it went through

“the NSC.

1.5 Summary of Findings

"Table 1-2 depicts the key results obtained. HNote

results

that the basic scenario, i.e., the total push scenario,

in a total annual system-wide savings (in suport of San Diego-

area demand) of 9.7% ($2.7M) and a Navy-wide savings of 18.6%

Also note alternatively that a one-time system-wide reduc-

($2.1M).

of $10.276 Million, i.e., about a 21% reduction,

tion in inventory

-Other scenarios that might be of interest includes one that might
g - be termed a Total Push/Current Range scenario in which DSA/GSA
| -pushes as in the basic scenario but the Support Center does not
stock the compiete range of material but rather transships those
items not stocked at the Center to the activities; other varia-
tions include the cases where the activities continue to requisi-
tion directly on DSA for those items stocked only at the activity {
levels, or the case in which DSA contains detailed asset informa- ;
tion for each item by activity not carried at the ASC and pushes {
to that activity directly for that class of items. These excur- §
8

sions have not been examined in detail.
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i 4 <LOCAL PUSH/CURRENT RANGE

“VENDORS

DSA/GSA

NSC
PUSH

-

“JOTHER CUSTCMERS
PULL

7

MAJOR
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OTHER
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3 = TABLE 1-1  CHARAC ERISTICS OF IN Y SYSTEMS
S ~ T
% VISIBILITY OF
STOCK BY ORDERING RULES FOR RESUPPLYING CROER QUANTITIES FOR RESUPPLYING
,w SYSTEM TYPE OF ITEM zm_ﬁ~ DSA/GSA AIN SUPPLY ; ACTIVITIES/SERVMARTS MAIN SUPPLY ACTIVITIES/SERVMARTS
& Current la. Ordered by Main|la. Main Sup-|ia. None la. Pulled from DA/ 1la, Pulled from Main 1a. Current Main Supply la. Current Activity/
Pull Suppiy from ply Stock GSA with Indiidual Supply with Indivi- Quantity Servmart Quantity
OSA/GSA regraer pt, dual reorder pt.
1b. Ordered by Act-|1b. None 1b. None 1b. not applical-le [1b. Pulled from DSA/GSA{lb. not applicable 1b. Current Activity/
jvity/Servmart with Individuai Servmart Quantity
from DSA/GSA reorder pt,
2a. Ordered by Main|2a, Main Sup-|2a. None 23, Pulled from Vindor|2a. Pulled from Main 23. Current Main Supply [2a. Current Activity/
Supply from ply Stock 3 with Individuil Supply with Indi- Quantity Servmart Quantity
Vendor reorder pt, vidual regrder pt
i 2b. Ordered by Act-i2b. None 2b. hone 2b. not applicasrle {2b. Pulled from Vendor (2b. not applicable 2b. Current Activity/
fvity/Servmart with Individual Servmart Quantity
from Vendor { reorder pt,
|
E Total 1. ww“n ._w_w%._”_\,ﬁ?ana_. Detailed |1.Total Areadl. Pushed by DSA'GSA ;1. Pushed by N5C with |[1. Current DSA/GSA Quan- (1. Current Activity/ 4
Push at DSA/GSA and m_)g..xam wide Stock ff.um.‘ocv Group regrder pt.| tity Servmart Quantity .
tock reorder pt,
sent to M. Supply
2. Sent from Vend- (2. Detailed (2.Total Areaf2. Pushed by I¥ w th (2. Pushed by NSC with [2, Current Mafn Supply 2. Curreat Activity/
ors Directly to Area-wide wide Stock Individual Group recorder pt, Quantity Servmart Quantity
Main Supply Stock reorder pt.
1, Ordered by KSC 1. Detailed |1. None 1. Pulled from 0S#/GSA{1. Pushed by NSC with . Current Main Supply 1. Current Activity/
Local Push/
) from DSA/GSA and Area-wide with Individua’ Group rearder ot. Quantity Servmart Quantity
Expanded
A i sent to Main Stack reorder pt,
§ Supply i . .
: | 2. Ordered by NSC |2, Detailed |2. None 2. Pulled from Verdor 2. Pushed by NSC with [2. Current Main Supply  [2. Current Activity/
4 from Vendor and Arca-wide with Individual | Group reorder pt, Quantity Servmart Quantity
_m sent to Main Stock reorder pt. {
a Supply m
. i
. Local Push/|la. Ordered by NSC |la. Detailed [la. None la. Pulled by NSC from'la.Pushed by NSC with |la. Current Main Supply [13. Current Activity/
J] Current from DSA/GSA Area-wide DSA/GSA with ‘ndive Group reorder pt. Quantity Servmart Quantity
4 Range and sent dirccty  Stock idual reorde* pt
i 1y to Main Sup.
]
m 1b. Ordered by NSC [1b. Detailed [1b. None 1b. not applicaiife [Ib. Pulled by KSC from (1b. not applifcable 15, Current Main Supply
m from USA/GSA Area-wide OSA/GSA with Group . Quantity (for imputed
B and sent direct tock reorder pt. VAD category)
ﬂ 1y to Activity/
M Servmart
3 2a. Ordered by NSC |2a. Detailed |2a. None 2a, Pulled by NSC from 2a. Pushed by NSC with |2a. Current Main Supply [2a. Current Activity/
; from Vendor and Arca-wide Vendor with :n?; Group reorder pt. Quantity Servmart Quantity
sent directly Stock idual reordes gt
to Main Supply :
: i s a . . t Mafn Supply
2b. Ordered by NSC [2b. Detailed |2b. None 2b, not applic. le [2b. Pulled by NSC from 12b. not applicable eb. Curren
*“..S <m_,.uu.. and Area-wide Vendor with Group Quantity :ow Imputed
; sent directly Stock reorder pt, VAD category)
to Activity/
i Servmart
.

y 1 NSC refers to the Naval Supply Center in current system and Naval !upport Center §n proposed systems.
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TABLE  1-2

- COMPARISON OF ANNUAL COSTS AND SAVINGS UNDER ALTERNATIVE SYSTENS

(In millionc of dollars)

Local Push/ Local Push/
- ANNUAL COSTS “ Current Pull Total Push Expanded Ranage Current Range
1. DSA/GSA (prorated for 2 ¢15.485M $15.86218 $16.451M $16.476M
San Dieqo demand)
2. NSC (including Servmarts) 8.073M 7.928M4 10.097M 9.096M
3. Major Activities -2.987H1 1.036M .1.096M 1.106M
-4, Total Navy (2+3) 11.080M 9.024M 11.193M 10.202M
5. Total System (1+2+3) 27.565M .24.886M - 27.634M 26.678M1
“-ANNUAL SAVINGS
{compared to Current Pull System)
1. DSA/GSA ¢ - $.6231 ( 3.8%) $ .044M ( 0.3%) $ .009M ( .06%)
(prorated to NSC-San Diego)
2. NSC (including Servmarts) - <1658 ( 2.0%) -2.004K §24.8%) -1.003M (H2.4%)
3. Major Activities - 1.891M (63.3%) 1.8914 (63.3%) 1.881M (63.0%)
4. Total Havy (2+3)° - 2.056M (18.6%) - .113M (-1.0%) .878M ( 7.9%)
5. Total System (1+2+3)4 - § 2.679M ( 9.7%) - .069M (-0.3%) B8N - 3.2%)

1
Does not include savings related to centralization of management information processing

functions at the Area Support Center nor does it take into account the additional costs
associated with the increased transaction reporting capability requirement, estimated to

-be very roughly at about $.3M per year. Also the savings are stated only for the NSC-San Diego
operation and do not address the savings to be achieved if the Area Support Concent were

extended simultaneously to other NSC's.

2
An estimate of DSA/GSA's expenses in support of NSC-San Diego was obtained by prorating

DSA/GSA's total expense on the basis of the fraction of their sales to San Diego Navy customers.

3

-Included are annual savings in on-handand in-transit inventory holding costs in the three
proposed systems which could be viewed, alternatively, as one-time reductions in inventory

-of $16.590M, $3.152M, and $3.229M, respectively.

Alternatively the savings in on-hand and in-transit yearly inventory costs can be equated to
-a one-time reduction in inventory of $10.276M, $3.152M, $3.229M, respectively.

4
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is available and that a one-time reduction in Navy inventory
value of $16.59M is possible. Also, note that if.the Area
Support Concept were to be implemented without.a change in
DSA's or GSA's operations, then of the two excursions investi-
gated the so-called "local Push/Current Range" alternative is
preferable, yielding ah annual system system-wide savings of
3.2% ($.9M) and a Navy-wide savings of 7.9% ($.9M). Alterna--
tively, this represents a one-time reduction in inventory vaiue
of $3.229M for a system-wide inventory reduction of about 7%,
.and a Navy inventory reduction of 20%. The Local Push/Expanded
Range Scenario does not fare particularly well since it entails
a great deal of increased double handling at the Support Center
(for those items not presently carried there) with no substantial
offsetting benefits. See Sectibn 7 for the detailed changes in
financial accounts.

As was mentioned in the “Scope"” Section of 1.2 and
pointed out in Table 1-2 the savings calculated dQ not take into

account those related to centralization of the management infor-

-mation-processing functions at the Area Support Center nor do

they take into account the increased costs due to the additional

transaction-reporting capabilities required. This was due to

the fact that detailed financial accounting data at the activity

Tevel was not available at the time of the study and that the

construction of a set of design specifications for the transac-

“tion-reporting system required was outside the scope of the

effort. However, to shed some insights as to order of magnitude

of the transaction-reporting costs that might be involved, a

1.16
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preliminary analysis was performed based largely on experience

gained with the automated cash register experiments at NSC-

|
i

i -Charleston. Using their equipment configuratiaos (see Section 8

% for details) and lease costs obtained from National Cash Regis-
{; ter, a rough estimate of the annual costs for equipment, trans-
*' mission and file updating is $.295M. To assess the potential net
3 impact of this increased trangaction-reporting capability, it is
-helpful to note that the estimated total manageiment information-

processing costs for support of NSC-San Diego is about $2M (or

~about 7% of the total). Hence, it is clear that, if centraliza-

T

tion of the MIS operation at the Support Center results in a
reduction of personnel and data-processing costs of only 15%, then
b | the net cost impact of the change in the MIS processing and trans-
: ~action-reporting will be negiigible; if centralization brings about

more than a 15% reduction (which is likely) then a net savings from

R ad

this account will also result. At any rate, it should be stressed

that, even without taking into account the gains of centralization

in the MIS area, the annual operating savings obtained ir the

TR

T

inventory and material handling accounts are an order of magnitude

larger than the increased transaction-reporting costs to be

incurred,
“Another -key area of concern in this study was the con-

‘sideration of service levels. As described in detail in Section 4

T R TR RN

the basic approach in costing out the various alternatives was to
| i constrain the area-wide service level to be that presently enjoyed

by the activities. The idea here is that since the Naval Support

% Center has area-wide visibility, as well as rapid communication
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with each of the major activities and Se}vmarts, an item which
is not in stock (NIS) at one activity might be available from
another activity. Hence, essentially the same level of service
as now provided can be realized with a lower inventory. The
measure of service used was the fraction of demand satisfied
without a backlog.

Another way of appreciating the impact of the area-

~wide visibility/redistribution capability is to compare the gain

in service to be achieved if the current inventory levels were

utilized in conjunction with the new concept. Using MISR tapes

-and NSC's Master Servmart file, one can empirically measure the

increase in service, by item and by location, that results if the
area-wide visibility/redistribution concept were applied to the
inventory levels now present. The measure of service used here
is the fraction of items which are not in an NIS condition. Such
a comparison is shown in Table 1-3 where one notes that at the
North Island Naval Air Station, for example, 89% of the retail-
managed items which had demand in the last year were not in an

NIS condition as of December 1973; on the other hand, if the area-

- wide visibility/redistribution capability were available, the

service measure would increase to 96%.

The remainder of the report is organized into seven
additional sections, addressing the detailed assumptions used
and presenting the detailed findings. The key sections are
Section 2, dealing with detailed descriptions of the scenarios

and Section 7, providing detailed cost estimates, by account

and by support echelon, aggregated in a variety of ways. In




TABLE 1-3

THE IMPACT OF AREA-WIDE ASSET VISIBILITY AND REDISTRIBUTION
-ON SERVICE LEVELS IF PRESENT INVENTORY LEVELS RETAINED

Service Level With

Current 1 Area-Wide
- Location Service Level - Visibility
NSC-SD 78.8% 89.8%

DATC 04.6% 85.0%

90.6% 96.6%

NSLB °

NARF 90.6% 95.5%

89.0% 96.0%

NAS-NI

U NAS~MIR 78.4% 88.2%
3 PHC 86.3% 97.4%
; HOSP A 100.0% 100.0%
; Servmart NSC-SD Maval Station 90.4% 98.3%
: Servmart NSC-SD T2.2% 98.1%
~Servmart NAB 79.8% . 99.0%
1 Servmart NAS-NI 81.3% 98.5%
3 Servmart Long Beach Amex 89.7% 98.6%
‘z Servmart Imperial Beach 81.2% 97.4%
3 Servmart Pt. Loma 85.9% . 98.4%
| Servmart Miramar Main 89.0% 99.0% :;
5 ‘Servmart Miramar Auto 87.5% 93.8% -
1 Servmart NTC | ' g i ©8.0%
g Servmart NELC 82.4% 96.8% ;
1 ;
1. The measure of service shown is the fraction of items which %
are not NIS. Items with zero demand are excluded from the ¢
calculation. §
2. With area-wide visibility, an item is NIS if and only if it §

' F is NIS at every location in the area.




R 1.20
addition, there are five technical append_ices dealing with the )
\.»" mathematics and modeling used for inventory calculations, demand 2
coefficient of variation calculations, Tead times, etc., as well i
; -as a simulation model useful in gaining insight into the complex

’,.i interactions between DSA/GSA, NSC, and the activities/Servmarts.
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2.0 DETAILED SPECIFICATION OF ALTERNATIVE INVENTORY SYSTEMS

2.1 Range Of Stock At NSC’

~

. In the total Push and the Local Push/Expanded Range systems,

the range of stock at the Area Naval Support Center includes all
items currently carried at NSC, the 11 Servmarts, and the 7 major
activities. In the Local Push/Current‘Range system, the range

is identical to the current range at NSC.

2.2 Range of Stock at Activities and Servmarts

In each of the alternative push systems, the range of

-stock at the activities and Servmarts is identical to that in

~the current system.

Lo M T iamn = LS e m | S i o ey ¢ R
“ o riaLer tal PIEU Ul poOR/fadA

~In the Total Push system. it is assumed that material currently

stocked at DSA/GSA depots will be transshipped through those
depots rather than shipped directly to San Diego from the vendors.
To ship directly from the vendors to NSC would most likely result
in increased transportation costs due to smaller quantities.
However, for certain items which are manufactured near San Diego
-or which are sent in large quantities to San Diego, direct ship-
ment might well result in lower transportation and handling costs.
‘Hence, the assumption tnat all material is transshipped through
DSA/GSA may be viewed as conservative in the sense that the

total savings of the Total Push system will be underestimated.

O e T —— : Sl i O P A

2.1

SN RN

saiiaie




Sk it el SRR o S LR rte i 3 G DL Lt ami oz W O AT I o i & L S i s 3k S35 i i o3 o i 8255

2.2

s e om ey
P
-

2.4 DSA/GSA Transportation Costs

For each of the alternative pbush systems, it is assumed

‘that the DSA/GSA transportation costs are the same as the

G L ”
2 & i3
-
i e e e s

current costs, based on assumptions of an equivalent amount
of material being shipped to the San Diego area with equivalent

cost rates. It is felt that these assumptions result in an

)
e et sl

-over-estimate for the alternative transportation costs for the
“following reasons:
i;f 1. In the Total Push system, it is likely that some
| transportation costs could be avoided by direct ship-
;' : ment from vendors to NSC, especially from vendors in
ﬁ‘ close proximity to San Diego.
| P fas b hoE il P;sh'syst:m, Ehoco i e
in shipment size for material shipped to NSC. This |
-may result in fewer costly parcel post shipments
as well as more advantageous common carrier rates. fe
3. In the Total Push and the Local Push/Expanded Range '
systems, certain items which were shipped directly to
activities and Servmarts in the current system are now

shipped to NSC, perhaps facilitating more economic

transportation rates.

SN2 T Y 20

: 2.5 Priority

L )

} Lead times, transit times, and service levels are computed

| 0

-based on assumptions of standard priority requisitioning.
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2.6 Area-¥ide Service Level

In each of the three alternative push systems, the

Area Naval Support Center has area-wide asset visibility, as well
as rapid communication with each of the Servmarts and major activi-
ties. Consequently, if a customer demands an item which is not-in-
stock (NIS) at a particular activity but which is in-stock at
-another location in the area, the requisition may be satisfied from
-that other location. Hence, the same area-wide inventory as
‘currently can result in an increased level of service. Alternatively,
the same level of service may be achieved with a lower inventory.

In the alternative push systems, an area-wide service level

is defined in terms of the availability of stock somewhere in the

“San Nienn area  In Sectinn 4. the arepa-wide service level is

-compared to the current individual activity service levels, assum-
ing the same inventory values on-hand. In Section 6.1, inventory
‘savings are computed assuming that the area-wide service level in the
the push system is constrained to equal the current activity service
levels.

2l Analysis by VAD Category

There are approximately 77,000 different 9 cog line
jtems carried either at main supply, the Servimarts, or activities.
Associated with each.of these line items are various statistics,
'such as mean demand, standard deviation of demand, average on-hand
inventory, service level, etc. It would be infeasible to perform

iseparate analysis for each of these line items. Fortunately, these items can




be categorized intoc groups that share common characteristics.
* 5

Main supply uses VOSL rules for making 1its reordering de-

cisions. These rules group all items into ten VAD (value of

annual demand) categories, and all jtems within a VAD category

-have the same reorder quantity in months supply. The items at

main supply are allocated to these categories on the basis of

their VAD: unit price times twelve months demand. Table 2-1

<gives the dollar ranges of each VAD category, and these ranges

~vary for different cogs. For example, VAD category J corresponds

to the range $.01 - $35.43 for cogs 9Z and 9N, corresponds to
the range $.01 - $72.95 for 9L, corresponds to the range

$.01 - $109.61 for 9G, etc. Table 2-1 also gives the reorder
wantitv ip months supply for each VAD category. For example,
the reorder quantity is 1.0 months for all items in VAD category
A, 1.5 months for VAD category B, 2.0 months for VAD category
¢, etc.

In addition to the classification by VAD category, items
were also classified in our analysis into three types: items
carried only at main supply; items carried both at main supply
and at least one activity and/or Servmart; and items not carried
.at main supply. Certain average statistics were estimated for
each VAD category Snd type of item. When computing the average
on-hand inventory in the San Diego area (see Section 6.1 and
Appendix B), our approach was to compute this inventory for a
typical item within each VAD category and type classification.

.and this typical item would have the average statistics for all

Variable Operating and Safety Level Requisitions Short Model,
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2.6

items within that classification. Table B-1 in Appendix é illus~
trates this approach. The two left-hand columns in this table
provide the VAD category and typé classification, while the re-
maining columns give the statistics for that classification. After
the average on-hand inventories for each VAD category and type
were computed, then these values are summed to obtain the total
on-hand inventory for each a]ternative system;

.-Note that the VAD category classification always refers to
the classification used at main supply. For an item not carried
at main supply, a VAD category was assigned to that item in the
following way: the total area-wide (over all activities and
Servmarts carryihg thét item) value of annual demand was computed,
and then Table 2-1 was used to assign the appropriate category
‘based upun Lhne drea-wide VAD Tor tnat item.

2.8 Ordering Rules

“"This section discusses the ordering rules for the
alternative inventory systems: Current Pull; Total Push; Local
Push/Expanded Range; and Local Push/Current Range. These rules
are summarized in Table 2-2.

2.8.1 Current Pull System

In the current system, there are four broad

classes of items in .the San Diego area: (la) items sent from

DSA/GSA depots to main supply; (1b) items sent from DSA/GSA depots
to activities and Servmarts; (2a) items sent from vendors to main
supply; and (2b) items sent from vendors to activities and Servmarts.

An activity or Servmart submits a requisition to main §upp1y for

!
:
i
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those items carried at main supply. Thus, the current system

‘has either one echelon, two echejons, or ihree echelons, depend-
ing upon the item: one echélon for items (2b) sent directly to
activities and Servmarts from vendors; two echelons for items
(2a) sent to activities and Servmarts from main supply, which

in turn receives supplies from vendors; -two echelons for items
(1b) sent to activities and Servmarts from DSA/GSA depots, which
in turn orders from vendors; and three echelons for items (ia)
sent to activities and Servmarts from main supply, which in turn
~orcers from DSA/GSA depots, which in turn orders from veadors. In all cases,
~supplies are pulled from a higher echelon to a lower echelon by the lower
echelon submitting a requisition to the higher echelon. In all cases, a reorder
point-reorder quantity model (refer to Appendix B.3) is used by the echelon
submitting the requisition. These ordering rules are based upon the para-
~meters (Rpij’ Qij) which may vary for different items at different facilities:
ahenever the available inventory (on-hand plus on-order) for item i at
facility j falls to the reorder point Rpij’ then Qij months' supply of

item 1 is ordered from the appropriate supply point.

L8, 2 Total Push System

In the Total Push system, the inventory manager
(IM) knows the total area-wide stock in San Diego (including stock
at main supply, Servmarts, and activities) and pushes stock to
San Diego when needed. Table 2-2 indicates that for the Total
Push system, there are two classes of items: (1) items sent from
~~vendors, transshipped at DSA/GSA depots, and then sent to main

supply; and (2) items sent from vendors directly to main supply.

e G o D D R 8 i e G i e e b AR b et SR o - BT b el B
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In this system, activities and Servmarts receive all their

supplies from main supply. No stock is warehoused at DSA/GSA.

v

First, consider the ordering rules for resupp]yihg main
E supply with items coming directly from vendors. These items are

the same as the ones that are currently being received directly

from vendors (types 2.a and 2.b of Current Pull). The IM sends 3?

a requisition to a vendor whenever the area-wide stock at San

?i Diego reaches its reorder point, and the reorder quantity is the
V, same as in the current system. In other words, the reorder point-
-reorder quantity model is still being used for items coming directly

from vendors, although the reorder point may be different; however,

i, GRS 5 N ol 8 o

these rules are applied to the area-wide stock in San Diego, rather

than just to the main supply stock as in the current system. This

area-wide visibility will result in savings in safety stock re-

quirements in San Diego, due to the reduction in variance of lead

R TR

time demand.

Next, consider the reordering rules for resupplying main
supply with items being transshipped at DSA/GSA depots. These
jtems are the same as the ones currently being sent from DSA/GSA

depots (types 1.a and 1.b of Current Pull). 1In the current system,

T P Y W T T

the DSA/GSA depots represent another echelon of inventory with its

own reordering rules. In the Total Push System, it is assumed

B

that vendors continue to send their shipments of these items to
‘ DSA/GSA depots in the same quantities; but when these shipments

i {f ~reach a depot, they are not entered into stock, but arec immediately
H

divided (using the latest demand data) and sent to the various

I; NSC's. Thus, all NSC's in the nation are resupplied at the same




time, and the stock which was formerly at the DSA/GSA echelon is
A now prepositioned at the NSC's. Because all NSC's in the nation
o are resupplied at the same time, it is necessary to use a group

-reordering rule called the base stock system (refer to Appendix

N B.2). A base stock level BSLy, is specified for the jth

% at the jth NSC. At the beginning of each day (or at the begin-

item

‘ning of any review period), the available inventory of an item

.at an NSC is subtracted from its base stock level: the difference

T T e

‘is "the amount to be ordered". Whenever the sum of "the amounts
“to be ordered" for an item over all NSC's equals a prespecified

order quantity, then a shipment in that quantity is ordered from

Ty i

an appropriate commercial vendor. This approach has the following

ii advantagous features:

a) The order quantity for each item purchased from vendors
can be made to be the same as in the current system. This implies
“that the purchasing cost (with respect to quantity discounts) is
the same as in the current system. This also implies that the

average order quantity sent to main supply in San Diego is the

current DSA/GSA order quantity in months' supply.

4 : b) Because shipments are made in the same quantities be-

E tween vendors and DSA/GSA depots, the transportation, packing,

E | I and handling costs between these points are the same as in the

E; 4 : current system.

1 % I- c) No inventory holding costs are incurred at DSA/GSA, as
'stock is allocated and shipped to the NSC's as soon as it reaches

H
| >
{ v

| ‘ s I : .
| s

o DSA/GSA from the vendors.
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d) When shipments are divided for further distribution at

a DSA/GSA depot, the latest demand data from the NSC's are used
to maké this allocation. This procedure minimizes safety stock
requirements at the NSC's.

Next, consider the ordering rules for resupplying the activ-
ities and Servmarts. In the Total Push system, NSC has detailed
visibility of the asset positions at these facilities and pushes
stock from main supply to these facilities when needed. Because of
its area-wide visibility, it is both feasible and desirable for
NSC to use a group reordering rule when sending out supplies.
-Again, this group reordering rule is the base stock system. In
other wobds, supplies for an item are sent simultaneously to all
Servmarts and activities, as opposed to having an individual rule
in which each activity would be resupplied independently of other
activities. The advantages to having a group rule are: it mini-
mizes handling costs at main supply; and it facilitates a ration-
ing scheme in which any shortages can be spread evenly over all
activities and Servmarts. We assume that the reorder quantity
(in months' supply) for any item is the weighted average of the
individual order quantities currently being employed by the various
;activities and Servmarts. In summary, the following are the dif-
ferences between the Current Pull and Total Push systems with

regard to resupplying the Servmarts and activities:

a) In the Total Push system, all shipments to Servmarts and

.activities come from main supply; however, some shipments come

from DSA/GSA and vendors in the case of Current Pull.




s : 2.12
3
§ b) In the Total Push system, the shipments are pushed to
Servmarts and activities, while they are pulled in the current
E system. Having a push system minimizes the lead time between
main supply and the destination facilities.
c) In the Total Push system, a group reordering rule is
used, so tﬁat all activities and Servmarts are resupplied at the
' same time. However, individual rules are used in the current system.
' '2.8.3  Local Push/Expanded Range
In the Local Push/Expanded Range case, DSA/GSA
j retains their current warehousing function. The Servmarts and

activities are resupplied in the same manner as in the Total
{ Push system; however, main supply pulls stock from vendors and
NSA/GSA Table 2-? indicates that there are two broad classes of
items in Local Push/Expanded Range: (1) items ordered by NSC from
DSA/GSA and sent to main supply; and (2) items ordered by NSC from
vendors and sent to main supply. No items arec sent directly to
activities or Servmarts from vendors or DSA/GSA; thus, activitiés
and Servmarts receive all their supplies from main supply.
We will discuss only the ordering rules for resupplying main
f supply, as the rules for activities and Servmarts are the same

as in Total Push. NSC, in *this case, uses the reorder point-

R ENES i

reorder quantity model for both classes of items and sends a re-
quisition either to DSA/GSA or to a vendor whenever the area-wide
stock at San Diego reaches its reorder point. The reorder quan-
tity is specified according to the VOSL rules [9] at main supply

in the current system. There are two important differences between

Gk IR B s g

; this system and the Current Pull system with regard to reordering




at main supply:
a) In the Local Push/Expanded Range system, the reordering

rules refer to the area-wide stock, while the rules in Current

B

Pull only refer to stock at main supply. Having this area-wide
visibility reduces the variance of lead time demand and hence

safety stock requirements.

b) The range of items at main supply in Local Push/Expanded
‘Range syslem is expanded to include all items in the San Diego
?} .area, including items only stocked 2t activities and Servmarts in
the current system.

2.8.4 Local Push/Current Range

Table 2-2 indicates that there are four classes

Af A+t me din +ho 1 nrsTl DuchiICiivwvvant Dan me nvdawvad
58 ot - & AL EAp SEARS & SShe N wAe e i PRG35 0 o
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| by NSC from DSA/GSA and sent directly to main supply; (1b) ltems

2 ordered by NSC from DSA/GSA and sent directly to activities

-.and Servmarts; (2a) Items ordered by NSC from venﬁors and sent
-directly to main supply; and (2b) Items ordered by NSC from vendors
and sent directly to activities and Servmarts.

First, consider the ordering rules for resupplying main suppliy:

-item classec 1la and 2a. In this case, NSC uses the reorder

point-reorder quantity model and sends a requisition either to 3

DSA/GSA or to a vendor whenever the area~-wide stock at San Diego
| 5‘ reaches its reorder point. Thus, these are the same rules that !

are used for resupplying main supply in Local Push/Expanded Range. i‘;
Next, consider the ordering ru]eslfor resupplying activities 3
and Servmarts with items coming directly from vendors and DSA/GSA:

item classes 1b and 2b. In this case, NSC uses a group reorder-




Appendix B.2). The order quantity is determined in the following

~order size over all facilities. However, the vendor or DSA/GSA

.depot makes separate shipments in appropriate amounts directly to

-did not have access to actual standard deviation estimates of

2.14

ing rule called the base stock system (refer to Section 2.8.2 or

way: the total area-wide value of annual demand for an item (over
all activities and Servmarts) is computed first; the corresponding
VAD category at main supply is identified, using Table 2-1; and
the current main supply order quantity corresponding to that VAD

category is then used. Note that this quantity refers to the total

the various activities and Servmarts, without storage or trans-
shipment at main supply. Nevertheless, all activities and
Servmarts are resupplied simultaneously, as a consequence of the
aroup tricger in the base stock system.

And finally, consider the ordering rules for resupplying
activities with items stocked at main supply: item classes 1la
and 2a. As these are handled in exactly thé same way that 1is
done in the Total Push system, refer to Section 2.8.2 for a
description of those rules.

2.9 Variability of Demand

In most cases, our data tapes were incomplete, and we

the demand for most items at most facilities. Thus, the standard
deviation estimates that we used were computed with a theoretical
formula based upon FAD (frequency of annual demand) data, which

were available at main supply and at all major activities; however,

it was necessary to impute the FAD for items at Servmarts (refer
to Section £.2.3). This formula was based upon the a<sumption

that customers would arrive at a facility according to the Poisson
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process (i.e., the arrivals would be random over time) and that the
purchase quantity for an item would be the same for all customers
at a particular facility. Let FADij be the frequency of annual
demand for item 1 at facility Jj (eithermain supply, an acti-
vity, or a Servmart), and let AQDij be the ave?age quarterly
demand for item i at facility Jj. The foregoing assumptions
imply that the standard deviation of quarterly demand for item i
at facility J is given by

AQo, . (4/FAD )2

1] J

-and the coefficient of variations (ratio of standard deviation

to mean demand) is given by

1/2
(4/FADij) 3

2.15
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~estimated transit times for the alternative systems. These estimates are

-»given both in months and in years. The sources for these estimates are in-

-based upon October 1974 samples of: dssues from DSA to main supply; issues

~from main supply to activities and Servmarts; and items at DSA. Estimates

3.1

3.0 LEAD TIMES AND TRANSIT TIMES

The lead time is defined as the time between when a facility (main supply,
Servmart, or activity) reaches its reorder point for an item and when the
replenishment order arrives and is in stock. The transit time is defined as

that portion of the lead time which is initiated by the transaction at the

R T i

issuing facility.

Table 3-1 provides the estimated lead times and Tab]e‘3-2'provides the

e mminie i i

dicated within the footnotes to these tables. Most of these estimates are |

for the standard deviation of these lead times are given in Appendix B.1,

and these are incorporated into the service and inventory level analyses in

that Appendix.
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4.1

4,0 SERVICE LEVELS

In this section, we compare service levels using the
following measure of service. An item is said to be not-in-
stock (NIS) if the on-hand inventory level for the item is
zero. Then one meaningful definition of service level is the
fraction of items which are not NIS.

In each of the three alternative Push systems, the Area
Naval Support Center has area-wide asset visibility, as well
as rapid communication with each of the Servmarts and major
activities. Consequently, if a customer demandﬁ an item which
is NIS at a particular activity but which is in-stock at another
activity, the requisition may be filled from that other activity.
Hence, the same area-wide inventory as currently can result in
an increased level of service. Alternatively, the same level
of service may be achieved with a lower inventory.

In the alternative Push systems we define an item at an % :

.activity to be NIS if and only if it is NIS at every location

in the area (in keeping with the above discussion). Using MISR

tapes and NSC's Master Servmart File, the new service levels

-may be compared with the current service level. Such a compari-

son is shown in Table 4-1, where we have empirically measured

service levels assuming that inventory values, by item and

location, are the same in the current system as with area-wide
visibility. 1t is apparent that there is a significant improve-
ment in service resulting from area-wide visibility. This is

of course because many items which are NIS at a particular

activity are not NIS when one considers area-wide availability.




Thus, for example, the current service level at NAS-NI is

89.0%, whereas area-wide visibility results in a new service

level of 96.0%. That is, 96.0% of items which have demand
.at NAS-NI are available either at NSC-SD, at least one of the
7 major activities, or at least one of the 11 Servmarts.

However, only 89.0% are actually available at NAS-NI.

In + _ analysis which follows in subsequent sections of
~this report, we shall adopt the alternative approach of
keeping service levels constant and computing the resulting
~decrease in on-hand inventory levels. For this purpose, we
shall find it convenient to define the service level as the
fraction of demand satisfied without a backlog. See Section

6.1 and Appendix B.1 for details.




o ; , 4.3
“TABLE 4-1

: Rt
THE IMPACT OF AREA-WIDE ASSET VISIBILITY AND REDISTRIBUTION _
ON _SERVICE LEVELS IF PRESENT INVENTORY LEVELS RETAINED

T T e R N S o, ooy T VR A I 1 ST ST S A G Y e
b g Sl idiaa. 2l ¢ g i . y

et T

, Service Level With
: ; Current 1 Area-Wide
Location Service Level Visibility
NSC-SD : 738,8% '89.8%
DATC 68,63 85.0%
-NSLB 90.6% ; 896.6%
- NARF o : 90.6% -95.5%

5 NAS-NI ‘89.0% .. '96.0%
NAS-MIR 78.4% 88.2%
PHC , 86.3% 97.4%
HosP 100.0% 100.0%
.Servimari N3C-SD Kaval Station 90.4% Y8.3k
Servmart NSC-SD : Sl . 98.1%

“-Servmart NAB | 79.8% ~99.0% ?
Servmart NAS-NI 81.3% 98.5%
Servmart Long-Beach-Annex 89.7% 98.6%
Servmart Imperial Beach 81.2% ¢ 97.4%

- Servmart Pt. Loma - 85.9% 98.4%

- Servmart Miramar Main 89.0% 99.0%

Servmart Miramar Auto 87.5% 93.8%

: Servmart NTC - 81.2% 98.0%
f Servmart NELC -82.4% 96.8%

1. The measure of service shown is the fraction of items which
are not NIS. Items with zero demand are excluded from the
| 22 calculation,

2. NWith area-wide visibility, an item is NIS if and only if it
_is NIS at every location in the area.
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f 5.0 ISSUES, RECEIPTS, AND DOLLAR DEMAND

Before estimating costs for each of the alternative systems, it is neces-
i sary to estimate changes in the flow Qf dollar demand and transactions (issues
g .and receipts). These estimates are given in Tables 5-1 and 5-2, respectively.
i The reader is referred to Appendix A for details of the calculations.

Table 5-1 shows the dollar demand flow for each of the four systems. To

dllustrate the table, in the current system, the seven major activities place

a total annual dollar demand of $15.437 million on NSC stock, $6.341 million

S SO s S

T T Ty =

. -on DSA/GSA stock and $.196 million on the vendors or a total of $21.974 million.
E i In the total push and local push/expanded range systems, NSC will carry all
items demanded by activities, so that the entire $21.974 million demand will

‘be placed on NSC stock. In the Tocal push/current range system, the range at

'NSC is the same as currently, so that demands by the activities are allocated
-as currentiy. 1ne analysis o7 Servmart daemand in analagous.

Table 5-2 shows flow of transactions (issues and receipts) in each of the
“four alternatives. The most significant changes to be noted are:

1. In the second and third systems, the increased range at NSC results

~in increased issues from NSC to activities and Servmarts, at the same

1 time eliminating direct issues from vendors and DSA/GSA to activities

;‘l -and Servmarts.
2. In the second system, issues into and out of DSA/GSA stock are elim-

- inated, as shipments are made directly from the vendor to NSC, trans-

ARG L &

:shipped through DSA/GSA.

{1 3. In the third system. receipts at NSC are increased due to the increased
‘range at NSC. Note that this is not true of the second system (total
push) since the economic order quantities received at NSC (now directly

i; from the vendor) are significantly greater than in the current system,

e S S T
e -

TS T RS TS T IR T ey

v resulting in less frequent receipts at NSC.
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;¥ ~Vendor to DSA/GSA
{
i
1

.“Vendor to NSC thru DSA/GSA

ey

-¥Yendor to NSC direct

E | “"Vendor to Major Activities
| ShEr
b | ~‘Yendor to Servmarts

2
t ; ~ DSA/GSA to NSC

:DSA/GSA to Major Activities

DSA/GSA to Servmarts

NSC to Major Activities

'NSC to Servmartis

~“NSC to direct Customers
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TABLE 5-1

Dollar Demand (millions of dollars per year)

T M BRI AR L -~ sbdlo S A, .

5.2

3

Current Total Local Push/ Local Push/
Pull Push Expanded Range Current Range
43,021 o 43.021 43.021
0 43.021 0 0
1.116 1.330 1.330 1.116
.196 0 0 .196
.018 0 0 .018
36.087 0 43.021 36.087
6.341 0 0 6.341
.593 0 0 <543
15.437 21.974 21.974 15.437
7.428 8.039 8.039 7.428
14.338  14.338 14.338 14,338
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i : . TABLE 5-2
4
yw Line Items Transacted (thousands per year)
E 4
Ej
£ .Current Total Local Push/ Local Push/
ﬁ Pull Push Expanded Range Current Range
f
Vendor to NSC thru DSA/GSA 0 69.1 0 0
E i
f; ~Vendor to NSC direct 4.3 5.4 5.4 4.3
El
E “Vendor to Major Activities ; 0 0 1.2
} Vendor to Servmarts 0.5 0 0 - .2
i ~DSA/GSA to NSC 137.8 0 173.9 137.8
|
E ~'DSA/GSA to Major lctivities 34.4 0 0 38.2
=DSA/GSA to Servimarts 15.7 ' 0 0 7.0
-.NSC to Major Activities 69.2 104.7 104.7 69.2
“NSC to Servmarts 134.9 151.1 151.1 1°1.8
o :NSC to direct Customers 436.0 436.0 436.0 436.0
- Major Activities to Customers 618.3 618.3 618.3 618.3
7 i
- Servmarts to Customers 1363.4 1363.4 1363.4 1363.4

e
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6.1

P

; 6.0 INVENTORY LEVELS

6.1 On-Hand Inventory Levels

When estimating inventory levels, it is convenient to distinguish
~between two types of inventories: on-hand and transit inventories. As soon
as an order is transacted against the inventory ledger of an issuing facility,

“these supplies are classified as inventory which is in transit from the issu-

:! ing facility to the receiving facility. Material which is actively present
o --within the facility shall be referred to as on-hand inventory. A comparison
j i -of average on-hand inventories for the alternative systems will be made in
{é this section, while the comparison of transit inventories will be made in

Section 6.2.

1 | Table 6-1 provides the average on-hand inventories for the Current Pull,

Jotal rush, and Local Push systems. In this chart, it is not necessary to

~distinguish between Local Push/Expanded Range and Local Push/Current Range,
-as both of these alternatives will have the same area-wide inventory in San
.f Diego, although the distribution of this inventory among main supply, activ-
ities, and Servmarts will be different.

Three types of inventory are listed for each system: Pro-rated DSA;

i

Pro-rated GSA; and San Diego Area-Wide. The Pro-rated DSA inventory is an
estimate of the peacetime DSA inventory that is held for resupplying San
zf§ “Diego. Our approach for estimating this amount is given in detail in the
] é footnotes to Table 6-1, and is based upon determining the proporticn of
?Z! -world-wide DSA sales that is attributed to San Diego. The Pro-rated GSA
inventory is an estimate of the GSA inventory that is held for resupplying

"San Diego. Our approach for estimating this inventory is also given in the
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‘Pull system, $14.053 million, is the actual current on-hand inventory in

oo B b o e ey G R R el

6.3

footnotes to Table 6-1, and it is also based upon determining the proportion

of GSA sales that can be attributed to San Diego.

PP ——

Appendix B discusses our methods for estimating the San Diego area-wide g;

-inventories for the alternative systems. The figure listed for the Current i3

e e i 2T

San Diego. However, the estimates for Total Push and Local Push are based
upon theoretical models of the operations of these two systems. Appendix B
provides the formulas, data, and derivations for these theoretical models.

The area-wide service levels in the proposed systems were constrained to be

-equal to the activity service levels in the current system. Basicaily, our i3

on-hand inventory for the Current Pull, Total Push, and Local Push systems;

-compute the ratio of Total Push to Current Pull inventory, and apply this ;f

ratio to the actual current inventory to obtain the estimate of Total Push

inventory given in Table 6-1; and compute the ratio of Local Push to
Current Pull inventory, and apply this ratio to the actual current
inventory to obtain the estimate of Local Push inventory given in Table 6-1.
Refer to Appendix B for the details of these calculations. Note that the

estimate of San Diego inventory is much Targer for Total Push than for Current

~Pull or Local Push, because a portion of the inventory which had previously

‘been stored at DSA/GSA has been prepositioned at San Diego in this alterna-

tive.

0f the current $14.053 million of inventory held in the San Diego area,

-$8.493 million is held at the major activities and $.816 million is held at
-the Servmarts. In the alternative push systems, the area-wide visibility of

NSC minimizes the importance of specifying the exact distribution of the San

Diego inventory. For the purposes of theis report we (somewhat arbitrarily)

dhane 2y

3
3
,.

A S NN

-approach was the following: compute theoretical estimates of the area-wide %v



assume that the amount held at the Servmarts and major activities is unchanged,

so that changes in San Diego on-hand inventory will be reflected in changes

at NSC.

6.2 In-Transit Inventory levels

In-transit inventory is defined as that inventory which has been

“released for shipment from one activity to another but which has not yet

~arrived at the second activity. The average in-transit inventory level may

y be computed by multiplying the transit time by the dollar value of demand.

Table 6-2 shows in-transit inventory calculations for each of the

Thus, for example, the current in-transit inven-

four alternative systems.

tory between DSA/GSA and NSC is $1.913 million. In the Total Push System,

the portion of the vendor-to NSC in-transit inventory which is under DSA/GSA

ownership (i.e., the portion occurring after the transshipment operation at

DSA/GSA) is $1.721 million. In the Local Push/Expanded Range System, the

Finally,

in~-transit inventory between DSA/GSA and NSC is $2.280 million.
in the Local Push/Current Range system, the in-transit inventory is identical

to the current system.

e VISR, P o i
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¥ " TABLE 6-2 g
fé IN-TRANSIT INVENTORY LEVELS _
E 1 |
gj (millions of dollars) ]
3 i
E | Local Push/ Local Push/
= Current Total - Expanded Current
;‘% Pull Push Range Range
& Yendor to NSC thru 0 172y 0 0
DSA/GSA
“DSA/GSA to WSC Y. 913 0 2.280 1.913 %
: DSA/GSA to f
F | Major Activities .336 0 0 .336
DSA/GSA to ﬁ
Servmarts .031 0 0 =03
NSC to
Major Activities .170 .242 242 .170
1
a NSC to
: Servmarts .082 .088 .088 .082
J

Tportion under DSA/GSA ownership
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1.1

7.0 COST ESTIMATES

The purpose of this section is to attach cost estimates

to the changes predicted in Sections 5 and 6. These estimates

-are shown in Tables 7-1 through 7-9. Tables 7-1, 7-2, and 7-3

-~compare costs of the current system with the Total Push system.

Tables 7-4, 7-5, and 7-6 do likewise for the Local Push/Expanded
Range system, and Tables 7-7, 7-8, and 7-9 deal with the Local
Push/Current Range system. The first table in each group of
‘three summarizes the cost estimates by type of cost or function
(e.g. inventory holding vs. transportation, etc.). The second

table in each group gives a more 'etailed breakdown cof these

~costs. The third organizes the cost estimates according to the

party incurring the expenses.

The inventory holding costs in Tables 7-1 through 7-9 are
obtained by applying an annual holding rate of 21% to th.
average dollar value of inventory. The holding rate includes
the cost of capital, obsolescence and a carrying cost. Thus,
for example, the current DSA/GSA on-hand inventory holding cost
(from Table 7-1) is $6.778 million per yéar, compared to $7.673
million in the total Push system. However, the holding cost in
the latter case applies to inventory owned by DSA/GSA but not
stocked at a DSA/GSA depot. Referring to Table 7-2, it is seen
~-that $5.889 million is incurred by DSA/GSA for stock on-hand at
NSC and the Servmarts and $1.784 is incurred for stock on hand
-at the 7 major activities. (The parenthetice! expressions in
Table 7-2 indicate the party incurring the expense.) The same

information may be obtained from Table 7-3. Note from Table 7-1
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that there is an overall $2.056 million reduction in inventory
holding cost due to the area-wide visibifity and to the reductiop
of lead times. There is likewise a reduction in the two Local
Push systems as seen in Tables 7-4 and 7-7.

The in-transit inventory holding costs are obtained by

applying the annual holding rate of 21% to the average dollar

‘value of in-transit inventory as reported in Section 6. The

in-transit inventory holding costs in eaeh system are roughly
comparable, there being a slight decrease in the Total Push system
(due to shorter transit times for material arriving at NSC) and

.a slight increase in the Local Push/Expanded Range system (due to

.additional transit time incurred for items which were formerly

not stocked at NSC and must now be brought into stock).

The current transportation costs for DSA/GSA are estimated
to be $6.564 million per year. For each of the alternative
systems, this cost is estimated to be unchanged, based on
assumptions of an equivalent amount of material being shipped
to the San Diego area with equivalent cost rates. It is felt
that these assumptions result in an over-estimate for the
alternative transportation costs for the following reasons:

1. In the Total Push system, it is likely that some

material will be shipped direct from the vendor to NSC
“rather than transshipped through DSA/GSA, thus avoiding
double transportation costs. It is not possible to

.estimate the fraction of material which would be shipped

direct.

FEBEe
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‘the current system and are increased slightly in each of the

~ronsts assaciated with the increased range at NSC (in the second
-and third systems) and to transportation costs associated with
.material redistribution which is necessary to implement the

-area-wide service level concept.
.accounts: 1incoming storage, receipt control, receiving operations,

.and bin operations. The DSA/GSA receipt costs are eliminated in

‘the Total Push system (see Table 7-1) since material is no longer

‘increased in the Total Push and the Local Push/txpanded Range

7.3

2. In the Total Push system, there will be an increase
in shipment size for material éhipped to NSC. This
may result in fewer costly parcel post shipments as
well as-@ore advantageous common carrier rates.

3. In the Total Push and the Local Push/Expanded Range
systems, certain items which were shipped directly to
activities and Servmarts in the current system are
now shipped to NSC, perhaps facilitating more economic

transportation rates.

The NSC local transportation costs are $.725 million in

alternative systems. This increase is due to transportation

The receiving cost estimates include the following cost

received into stock at DSA/GSA depots (there is, however, a

transshipment cost; see below). The NSC receiving costs are

systems (see Tables 7-1 and 7-4) since the range of stock at

NSC is increased. However, in the Local Push/Current Range

system (see Table 7-7), the NSC receiving costs (including Servmart




costs) are decreased slightly because of a decrease in the
i] receipt frequency of material sent from DSA/GSA to Servmarts.
See Table 7-9, Part II-4, for a more detailed cost breakdown
showing this decrease.

The issuing cost estimates include the following cost
accounts: requisition processing, paéking, bin issue, bulk

issue, and shipping (loading). The DSA/GSA costs are eliminated

in the Total Push system and are reduced in the other two Push
;; systems due to slight reductions in the frequency of shipment.
ﬁ} The NSC issuing costs are affeéted by two factors: the

elimination of requisition processing cost in all systems other

than the current, and the increase in issues due to the increased

range in the Total Push and the Local Push/Expanded Range systems.
The net result is a slight increase in issuing costs in the

Total Push and the Local Push/Expanded Range systems and a

slight decrease in issuing costs in the Local Push/Current

Range system.

& The DSA/GSA transshipment handling cost is DSA/GSA's cost

A b i

(excluding transportation) of transshipping material from the
vendor to NSC in the Total Push system. As discussed in
Appendix C, this cost is based upon current DSA/GSA costs for
loading and unloading of material, packing, and receipt control.

The current overhead costs are based on the following

[
. -4

i -accounts: care of material in storage, rewarehousing, preserva- ﬂ
b
! tion and packaging, inventory, training storage, storage and i

‘warehouse support, labor and equipment overhead, package and

» issue support, command, management engineering, comptroller,




civilian manpower, data processing, office services, mis-

cellaneous administration, communications, security, utilities,

building maintenance, real property maintenance, procurement

of pallets, and general engineering support. Changes in over-

head costs at a particular location are computed assuming a

fixed ratio of overhead costs to operating costs in issuing,

receiving, transshipment handling, and local transportation.
Current land and building costs associated with the
‘retail supply function are estimated by considering a rental

-value per square foot of space. A division is made between

land and building associated with retail supply operations (such

b | i as material handling, requisition processing, etc.) and land

inventory.

and building associated with the storage of retail

Chranges in operativns-related iend and building cosis are

estimated assuming a fixed ratio of these costs to operating

costs in issuing receiving, transshipment handling, and

Changes in storage-related land and

local transportation,.

building costs are estimated assuming a fixed ratio of these

costs to dollar value of inventory.




TABLE 7-1 7.6
-SUMMARY COMPARISON OF ANNUAL RICURRING SYSIEM COSTS BY FUNCTION FOR CURRENT PULL VS. TOTAL PUSH SYST(H’ : g
{in support of Son Diego's area-wide demand for currently £
retall managed inventory; millions of dollars per year) g %
Financfal Account o Current System Proposed System Savings i
1. Inventory Holding Costs (not includirg land & building; . ; : 2
@€21% of inventory value)
2. DSA/GSA 6.778 7.673 ( .895) ;
b. NSC (including Servmarts) £ 1.167 0 1.167
3 €. Major activities , 1.784 0 1.784
._ﬂ Total Inventory Holding Costs ' 9.729 7.673 m y 1
2. In-transit Inventory Holding Costs (€21% of inventory value) . 3
3 -a) DSA/GSA 0 .431 ( .431)
b} KSC (including Servmarts) e v 0 .426
7 c) Kajor aptivities .107 0 .107
3 - Total In-transit Inventory Holding Costs .533 L4317 .102 ;
E | 3
ot 3. Transportation Costs ‘ :
_2) DSAJGSA 6.564 6.564 0 3
b) KSC (including Servmarts) .125 .886 ( +161) :‘
-Total Transportation Costs 7.289 7.450 { -161) 3

4. Receipt Costs {includes incoming storage, receipt control,
receiving operations & bin operations)

; 2) DSA/GSA .295 0 .295
- b} KSC (including Servmarts) .762 .812 ( .050) {
o -€) Kajor activities \ _.346 .346 0 :
R i Total Receipt Costs : - 1.403 1.158 245 :
] S. Issue Costs (includes requisition processing, packing, bin ,g 3
! and bulk issues and loading) g
2) DSA/GSA .593 [ .593 . {3
] b) NSC (including Servmarts) 3.155 - 1.245 ( .0%0)
- Total Issue Costs 1.748 1.245 .+ 503 :
6. Transshipnont Kandling, : : ;
1 a) DSA/GSA (inclgdcs receiving operations, receipt control, 0 .439 1 .459) ;
| packing and loading)
£ 7. Overhead. 3
3 a) DSA/GSA (apolied to receipt, issue and transshipment handling 1.166 .655 511 3
o i handling costs) 3
. il b) KSC (including Servmarts; applied to issue, receipt and 3.469 3.864 ( .395)
’:‘ ’ transportation costs) :
s " ¢) Fajor activities (applied to receipt costs) .458 .454 ey
; ! Total Overhead Costs ¢ 5.089 4.973 116
‘? : 8. Land and Euilding 3
1N 3) DSA/GSA . 1.009 .040 1,049
3 “B) NSC (including Servmarts) .389 1121 ( .732)
€) Major activities .296 .296 0
1 Total Land and Building Costs ‘ 1.774 T.457 . 37

Eop
GRAND TOTAL : . 24,886 2.679

The proposed wholesale systes is one in which DSA/GSA prepositions stock at an Area Naval Support Center (perhaps
Main Supply) and at the Major Activities. The Area Naval Support Center maintains detailed arca asset visibility

and provides uniform service to activities; the system consists of full vertical management support where inven-
tory is pushed both from DSA/GSA to HSC and in turn from NSC to the Major Activities. The range of items carried
at the Kaval Support Center is increased from the current NSC range to include all items carried at the Servmarts
and major activities.

following activities are included: DATC, NSLB, NARF, NAS-NI, NAS-MIR, PKC, KHOSP-SO.
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TABLE 7-2 ‘ 7.9

DETAIL OF ANNUAL RECURRING SYSTEM COSTS BY FUNCTION FOR CURRENT PULL VS. TJOTAL PUSH SYSTEM
(millions of dollars per year)

Financial Account : 5 Current System Proposed System Savings

+ .. Inventory Holding Costs (not including land & buildings
821% of inventory value)

a. Related to peacetime assets held at DSA/GSA 6.778 (D/G)] 0 6.778
b. Related to peacetime assets at NSC and 11 Servmarts 3 © 1.167 (NSC) 5.889 (0/G) (4.722)
¢. Related to peacetime assets at 7 major activities - 1.784 (ACT) 1.784 (D/G) 0
Total Inventory Holding Costs 9.729 7.673 2.056

(Alternatively this translates to a one-time reduction in inventory of $9.79M.)

). In-transit Invertory Holding Costs (@21% of inventory value)

a) In-transit from DSA/GSA to NSL (excluding Servmarts) - 402 (NSC) .361 (0/G) - .04
b) In~transit from DSA/GSA to Servmarts .007 (NSC) 0 .007
-~ ¢) In-transit from DSA/GSA to major activities : .071 (ACT) 0 .071
~d) In-transit from NSC to Servmarts : : .017 (NSC) .019 (p/G) ( .002)
-e) In-transit from NSC to major activities e .036 (ACT) L S0ST D) (i omE)
-Total In-transit Inventory Holding Costs 5 .533 431 .102

(This translates to a one-time reduction in inventory of $.49M.)

3. Transportation Costs
bsdensilobest besiiclBiiie bttt e i S

2) DSA/GSA to NSC (excluding Servmarts) 5.507 (D/G) 6.564 (D/G) (1.057)
L) USA/GSA Lu Serviar L LOB& (/6] @ LUE5
¢) DSA/CSA to major activities g ] .969 (D/G) 0 .969

d) KSC to Servmarts ' £05¢%y 2145 (NSC) L161 (NSC) ( .016)
e) NSC to major activities : : i 301 (NSC) 2439 - (NSC):- {1 -138)
f) NSC to other customers .279 (NSC) .286 (NSC) ( _.007)
Total Transportation Costs 7.289 7.450 G o o

4. Receipt Costs [includes incoming storage, receipt control,
receiving operations, bin operations)

a) From DSA/GSA to NSC (excluding Servmarts) : : .548 (NSC) ‘ .595 (NSC)  ( .047)

b) From DSA/GSA to Servmarts - .017 (HsC) 0 .017

¢) From DSA/GSA to major activities ©.102 (ACT) 0 102 :

d) From KSC to Servimarts . .179 (NSC) .197 (KsC) ( .018)

e) From K50 to major activities R .241 (ACT) .346 (ACT) ( .105)

f) From veadors to DSA/GSA .295(0/G) 0 .295 é
7 g) From vendors to NSC (excluding Servmarts) : : < .017 (NSC) .020 (NSC)Y ( .o003)
S7< h) From vendors to Servmarts ; .001(NsC) 0 001 é

1) From vendors to major activities < .003(ACT) 0 _.003 !

Total Receipt Costs ’ 1.403 1.158 .245 :

5. Issue Costs (includes requisition processing, packing, bin and

. ~ bulk issues and Joading) -
| a) From DSA/GSA to NSC (excluding Servmarts) .500(D/G) v 0 .500
~ b) From DSA/GSA to Servmarts .017(0/G) 0 .017
Ji ¢) From DSA/GSA to major activities o .076(n/6) 0 .076
| @) From KSC to Servmarts : . . 236 (NSC) .213 (Nst) .023
| g1 e) From NSC to major activities . .331(NSC) .484 (NsC) ( .113)
. 1) From NSC to all other customers . 588(NSC) 588 (NsC) 0

Total Issue Costs 1.748 .503




TABLE 7-2 (continued) ' ' 7.8 3

Financial Account Current System Proposed Systen Sayings

6. Transshipment Handling (includes receiving operations, r"eceipt -
control, packing and loading) 0 .499(0/G) { .499)

7. Overhead Costs
a) DSA/GSA (applied to receipt, issue, & transshipment ; 1.166{(D/G) .655(D/G) .51
handling costs) :
b) KSC (including Servmarts and applied to issue receipt 3.469(N5C) 3.864(KSC) ( .395)
and transportation costs)
€) Bajor a-tivities (applied to receipt costs) } . 454 (ACT) L454 (ACT) 0
Total Overhead Costs : ; 5.083 4.973 116
8. land & Building : :
a) Storage-related at DSA/GSA (applied ta on-hand 1.017 (D/G) : 0(0/6G) 1.017
inventory)
- b) Operations-related DSA/GSA {applied to appro priate .072(D/G) .040(D/G) .032
handling costs)
¢) Storage-related at HSC (including Servmarts) 750 50) .883(NSC) ( .708)
. d) Operations-related at NSC .214 (RSC) .238(KSC)  ( .024)
e) Storege-related at major activities .268 (ACT) .268(ACT) 0
f) Operations-related at major activities : .028 (ACT) .02g(ACT) 0
Total Land and Building Costs 1.774 1.457 317
GRAND TOTAL of Annual Costs $27.565M $24 880K $2.679nm

(Grand Total of one-time Reduction in Inventory of $10.284)

f ; & 1 Parenth-tical expression indicates party charged with expense.
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TABLE 7-3
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SUMMARY Of ANNUAL RECURRING COSTS

CURRENT PULL VS. TOTAL PUSH

(millions of dollars per year)

Financial Account

J. DSA/GSA Costs

1

Inventory Holding Costs (not including land and building)

a) Related to peacetime assets held at DSA/GSA depots
{€21% of inventory value)

b) Related to peacetihe assets at NSC (including 11
Servmarts)

¢) Related to peacetime assets at 7 Major Activities
Total Inventory Hclding Costs

In-transit Inventory Holding Costs (@21% of inventory

- value)

a) In transit from DSA/GSA to NSC (excluding Servmarts)

b) In transit from DSA/GSA to Servmarts

c) In transit frgm DSA/GSA to Major Activities
d) In transit from NSC to Servmarts

e) In transit from NSC to Fajor Activities
Total In Transit Inventory Holding Costs
Transportation Costs

a) DSA/GSA to NSC (excluding Servmarts)

b) DSA/GSA to Servmarts ;

c) DSA/GSA to Major Activities

Total Trensportation Costs

Receipt Costs (includes 1ncow1ng storage, receipt

control, receiving operations and bin operations;
represents receipts from vendors intc DSA/GSA stocks)

JTssue_ Costs,(rncluﬂes requisition processing, pacV1nq, :

bin and bulk issues and loading)

a) DSA/GSA to NSC (excluding Servmarts)
b) DSA/GSA to Servmarts

c) DSA/GSA to Major Activities

Total Issue Costs

* Transshipsent Handling (includes receiving operations,

receipt control, packing and loading)

handling costs)

Overhead (applied to recelpt issue and transshipment

AP S st Pa i L A O e B0l e A e B

7.9
Current Proposed Savings
System System (current less proposed)
6.778 G 6.778
.0 5.889 (5.889)
0 1.784 !1‘7842
6.778 7.673 { .895)
0 .361 ( .361)
0 0 0
0 0 0
0 .019 ( .019)
0 .051 ‘ .0512
0 .431 ( .431)
5.507 6.564 (1.057)
.088 0 .088
.969 0 .969
6.564 6.564 . 0
.295 - .295%
.500 - $.4800
.017 - 017
.593 - .593
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3 : TABLE 7-3 (continued)

Financial Account

&. land and Building

a) Storage-related (applied to on-hand inventory =
at DSA/GSA)

-b) Operations-related (applied to receipt, issue
and transshipment handling)

Tota) land and Building

~TOTAL OF FINANCIAL ACCOUNTS 1 - 8

11. KSC Costs (including 11 Servmarts)

1. Inventory Holding Costs (not including land & building)

a) Related to peacetime assets held at NSC and
Servmarts (#21% of inventory value)

2. In-transit Inventory Holding Costs (@21% of inventory
value)

-a) In transit from DSA/GSA to RSC

b) In transit from DSA/GSA to Servmarts

c) In transit from NSC to Servmarts

s, A% A P - s - A I 2y - .
TLAULAS AHTLIUII I 2nYCHILYL g vy wYoLa

3. Transportation Costs

a) NSC to Servmarts

b) NSC to Major Activities

¢) NSC to other customers
Total Transpoctation Costs

Q ] 4. Receipt Costs (includes incoming storage, receipt
g control, receiving operations, and bin operations;
5 represents receipts from vendors and DSA/GSA depots

into stock at NSC and Servmarts)

a) From DSA/GSA to NSC

b) From DSA/GSA to Servmarts

¢) From vendors to NSC

.d) From vendors tc Servmarts

- @) From NSC to Servmarts
Total Receipt Costs

5. Issue Costs (includes requisition processing,

packing, bin and bulk issue and loading)
a) From NSC to Servmarts
b) From NSC to Major Activities

c) From NSC to all other customers

Total Issue Costs

i ’
RIS -5 ¢ o A MU B RGN P it

N R AR

Al PR B i i ML

Current Proposed Savings
System System {current less proposed)
1.017 0 1.017

.072 .040 .032

1.089.

16.485

1.167

.725

.548
017
.017
.001

15.862 .623

0 1.167

.886 (.161)

.595 (.047)
e .017

.020 (.003)
.001
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TABLE 7-3 (continued) 7.11 :
k‘ ; / Current Proposed Savings
,;1‘ Financial Account System System (current less proposed)
5‘ 6. Overhead Costs (applied to issue, receipt and 3.469 3.864 (.395)
£ transportation costs) 4 |
7. Lland and Building Costs ‘
2 .a) Storage-related (applied to on-hand inventory 175 .883 (.708) 3
g* at NSC and Servmarts) i
b) Operaticns-relsted (applied to receipt, issue .214 .238 .024) -
and trensportation) :
Tota) Land and Building Costs ) .389 1.121 (.732)
| TOTAL OF ACCOUNTS 1 - 7 8.093 7.928 165 ]
© | IIL Rajor Activity Costs
£ 1. Inventory Holding Costs (not including land and
3 building)
2 é a) Related to peacetime assets at 7 Major Activities 1.784 : 0 1.784
f | 2. In-transit Inventory Holding Costs (€21% of
& inventory value)
b | a) In transit from DSA/GSA to Major Activities - 07 0 C .07 ;
i |
i b) In transit from NSC to Major Activities .036 0 .036
; Tota? In-iransit fovenmiery Hulding Qusis S o 07
E | 3. Receipt Costs (including storage, receipt control,
. ¢ receiving operations and bin operations; represents
y. veceipts from vendor, DSA/GSA depots, and NSC units
stocked at the Major Activities
2) From vendors .003 9 .003
;. b) From DSA/GSA .102 0 .102 :
F c) From NSC : 241 .346 (.105) §
3 Total Receipt Costs .346 .346 ) ¥
4. Overhead Costs (applied to Receipt Costs) 454 454 : 0 4
5. land and Building s - b . .
a) Storage-related (applied to on-hand inventory .268 .268 0 ‘3 f_
at activities) &
: b) Operations-related (applied to receipt) .028 .028 0 : §
| 2 ; L !
3‘ Total Land and Building 296 .296 o :
| ! |
“TOTAL OF ACCOUNTS ) - & 2.987 1.096 1.891 '

- BRAND TOTAL '$27.565 $24.886 $2.679

1
b |
b |

L4
1
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TABLE 7-4

];UHMARY COMPARISON OF AMNUAL RECURRING SYSTEM COSTS BY FUNCTION FOR CURRENT PULL VS. LOCAL PUSH/EXPANDED RANGE SYSXFM‘ { 3

(in support of San Diego's area-wide demand for currently-retail-managed inventory; millions of dollars per year)

1 Afihancial Account : “Current System Proposed System Savings

M. Inventory Holding Costs (not including land and building;
i €21% of inventory value)

=

. Mt ol Wiy s e .

i b) ™SC (includimg Servmarts) 1.167 2.273 (1.106)
' .; c) Major activities A 1.784 0 1.784
; Total Inventory Holding Costs 9.729 9.051 678 ;
é f (Alternatively this translates to a one-time reduction in j
i inventory of $3.23M) 5
] ]
E 2. In-transit Inventory Holding Costs (@21% of inventory j
£ values)

-a) DSA/GSA

. b) NSC (including Servmarts) . 426 .529 (.123) g
c) Kajor activities 107 S 107 :

Jotal In-transit Inventory Holding Costs

Transportation Costs

a) DSA/GSA

b) KSC (including Serwvwmarts)

. Total Transportation Costs

Receipt Costs (includes incoming storage, receipt

control, receiving operations and bin operations)

a) DSA/GSA

b) NSC (including Servmarts)

c) PFMajor Activities

Total Receipt Costs

IJssue Costs (includes reduisition processing, packing,

" Bin and bulk issues and loading)
a) DSA/GSA
© b) NSC (including Servmarts) 1.155 1.245 .090
“*  Total Issue Costs 1.748 1.820 (.072)

A e

) In contrast to the Total Push system, the proposed system is one in which DSA/GSA depot stock is not eliminated.
The area Nava) Support CEnter requisitions material from DSA/GSA. Local management of inventory, however, is
fdentical to that in the Total Push system. Likewise, the range of items carried at the Kaval Support Center
includes all items carried at the Servmarts and Major Activities.

3’
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TABLE 7-4 (continued)

receipt and transportation costs)

¢) Major Activities

o Financial Account Current System Proposed §ysteﬁ Savinags
-7, 6. Overhead

',g a) DSA/GSA (applied to receipt and issue costs) 1.166 1.142 .024

: % b) NSC (including Servmarts; applied to issue, 3.469 3.950 (.481)
ol

Total Overhead Costs

Land and Building
a) DSAJGSA
b) KSC (including Servmarts)
-¢)
Total tand and Building Costs

.389 317 .072
286 . 296 0
1.700

Voo Activities

1.774

$27.565 $27.634

GRAND TOTAL
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TABLE 7-5
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DETAIL OF ANNUAL RECURRING SYSTEM COSTS BY FUNCTION FOR CURRENT PULL VS. LOCAL PUSH/EXPANDED RANGE SYSTEM

(millions of dollars per year)

‘Financial Account ~Current Systein Proposed System Savings
1. Inventory Holding Costs (not including land and
building; (2i% of inventory value)
¢) Related to peacetime assets held at DSA/GSA ' 6.778 (D/G) 6.778 (D/G) 0
b) Related to peacetime assets at NSC and 11 Servmarts 1.167 (NSC) .489 (NSC) .678
-€) Related to peacetime assets at 7 Major Activities 1.784 (ACT) 1.784 (nsc) o8
Tota) Inventory Holding Costs : 9.729 9.051 .678
(Alternatively this translates to a one-time reduction
in inventory of $3.23M)
2. In-trensit In-ven'toi-y' Holdingv_pﬁost__sv (@én of inventory value)
a) In-transit from DSA/GSA to NSC {excluding Servwarts) .402 (NSC) .479 (NSC) (.077)
D} IN~Lransil Trom USA/LSA TO DErvmarts .007 (NSC) 0 .007
¢) In-transit from DSA/GSA to Major Activities : .071 (ACT) 0 071
d) In-transit from NSC to Servmarts y 017 (nsC) .619 (NSC) (.002)
“e) In-transit from NSC to Major Activities .036 (ACT) .051 (NSC) (.015)
Total In-transit Inventory Holding Costs .533 .549 (.015)
(This transletes to a one-time increase in inventory of
$.078M)
3. Transportation Costs
a) DSA/GSA to NSC (excluding Servmarts) 5.507 (D/G) 6.564 (D/G) (1.057)
b) DSA/GSA to Servmarts ey .088 (0/6) 0 .088
c) DSA/GSA to Major Activities .969 (D/G) 0 .969
d) NSC to Servmarts ® .145 (KsC) .161 (NSC) (.016)
e) NSC to Major Activities ; 2301 (NSC) .439 (NSC) (.138)
f) NSC to other customers .279 (NSC) . ,286 (NSC) (.007)
Tota) Transportation Costs 7.289 7.450 (.161)
a‘ Parenthetical expression indicates party charged with expense.

7.14
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“TABLE 7-5 (continucd)

* Financial Account

Receipt Costs (includes incoming storage, receipt control,
receiving operations, bin operations) :

-a)

b)
c)
d)
e)
f)

‘g)

h)
i)

From DSA/GSA to NSC (excluding Servmarts)
From DSA/GSA to Servmarts

From DSA/CSA to Major Activities

From NSC to Servmarts

From NSC to Major Activities

From vendors to DSA/GSA

From vendors to NSC (excluding Servmarts)
From vendors to Servmarts

From vendors to Major Activities

Total Receipt Costs

Issue Costs (includes requisition processing, packing,

bin and bulk issues and loading)

a)
b)
c)
d)
.e)
)

From DSA/GSA to NSC (excluding Servimarts)
From DSA/GSA to Servmarts

From DSA/GSA to Major Activities

From NSC to Servmarts

From NSC to Major Activities

From NSC to all other customers

Total Issue Costs

Overhead Costs

.a)

b)

c)

DSA/GSA (applied to receipt and issue costs)

NSC {including Servmarts awg applied to issue
receipt and transportation costs)

Major Activities (applied to receipt costs)

Total Overhead Costs

Land and Building

a)

b)

c)

d)
B

Storage-related at DSA/GSA (applied to
on~hand inventory)

Operations-related DSA/GSA (applied to
appropriate handling costs)

Storage-related at NSC (including Servmarts)
Operations-related at NSC

Storage-related at Major Activities
Operations-related at Major Activities

Total Land and Building Costs

COSTS

A dal

7.15
Current'System Proposed System Savinqgs
.548 (nsc) L660 (NSC) (.112) °
.017 (NSC) 0 .017
.102 (ACT) 0 .102
179 (NSC) .197 (NSC) (.018)
.241 (ACT) .346 (ACT) (.105)
.295 (D/G) .295 (0/G) 0
.017 (Nsc) .020 (NSC) (.003)
.001 (NscC) 0 .001
.003 (ACT) 0 .003
1.403 1.518 (.115)
.500 (D/6G) .575 (D/6) (.075)
.017 (D/G) 0 .017
076 (b/6) 0 070
.236 (NSC) .213 (NSC) .023
.331 (NSC) .444 (NSC) (.113)
_.588 (NSC) .588_(NSC) 0 :
1.748 1.820 (.072)
1.166° (D/G) 1.142 (D/G) .024
3.469 (NSC) 3.950 (NSC) (.481)
.454 (ACT) _.454 {ACT) 0
5.089 5.546 (.457)
1.017 (0/6) 1.017 (D/6) 0
.072 (D/G) .070 (D/6) .002
.175 (NsC) .073 (NSC) 102
.214 (NSC) .244 (NSC) (.030)
.268 ACT; .268 (ACT) 0
.028 (ACT .028 (ACT) 0
1.774 1.700 ,074

;327156§N'_

(.069)
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- TABLE 7-6

SUMMARY OF ANMUAL RECURKING COSTS

CURRENT PULL VS. LOCAL PUSH/EXPANDED RANGE SYSTEM

{(millions of dollars per year)

Financial Account

DSA/GSA Costs

e

Inventory Holding Costs (not including land and
building

a) Related to peacetime assets held at DsA/GSA
depots (G21 of inventory value)

-Total Inventory Holding Costs

-In-transit Inventory Holding Costs (€21% of
inventory value)

Transportation
-a) DSA/GSA to NSC (excluding Servmarts)
b) DSA/GSA to Servmarts

c) DSA/GSA to Major Activities

Total Transportation

- Coi A, o 2V Fas Bl em mhavann  maanlas
NELT IPE VUL | THIv IUUCS TV Ny D eVimyge) ey o

control, receiving operations and bin operations;
represents receipts from vendors into DSA/GSA stocks)

Issue Costs (includes requisition processing,
packing, bin and bulk issues and loading)

a) DSA/GSA to NSC (excluding Servmarts)
b) DSA/GSA to Servmarts
c) DSA/GSA to Major Activities

; Total Issuc Costs

Overhead (applied to receipt and issue costs)

Land and Building

a) Storage-related (@applied to on-hand inventory
F at DSA/GSA)

*b) Operations-related (applied to receipt, issue
-and transshipment handling)

Total Land and Building

TOTAL OF FINANCIAL ACCOUNTS 1 - 7

NSC Costs (including 11 Servmarts)

.

Inventory Holding Costs (not including land and
buildiné{

a) Related to peacetime assets held at NSC and
Servimart (@21% of inventory value)

b) Related to peacetime assets held at 7 Major
Activities

Total of Inventory Costs

Current

System

6.778

5.507

088
- +969

6.564
2495

.500
.017
_-076
.593
1.166

1.017
.072

1.089%
16.485

1.167

10‘67

7.16
Proposed - Savings
System {current less proposed)

6.778 0
0 0
6.564 (1.057)
0 .088

0 .969
6.564 0
294 n

" .575 ( .075)
i .017

0 076

«ST5 .018
1.142 . .024
1.017 0
1.087 .002
16.441 .044
.489 .678

1.784 (1.784

8 ¢ o A (1.106)

4
5
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- 4 TABLE 7-6 (continued) 7.17

e o

E . Current Proposed Savings
Financial Accounts R S . System System {current less proposed)

. - In-transit Inventory Holding Costs (@21% of inventory
value)

a) In transit from DSA/GSA to NSC

b) In transit from DSA/GSA to Servmarts 0 : :'
A ¢) In transit from NSC to Servmarts .017 .019 ( .002) i
d) In transit from NSC to Major Activities =G .051 (_.051) ; ,
3 Total In-trensit Inventory Holding Costs g .426 .549 ( .123) i 4
\ 3. Iransportation Costs ' ’ ' 2
! a) KSC to S.ervmarts .145 .161 ( .016) g
| -b) KSC to Major Activities .30) .439 ( .138) : 3
i

i

c) NSC to other customers

Total Transportation Costs

i conttol, receiving operaticns, and bin operations;
represents receipts from vendors and DSA/GSA depots
into stock at NSC and Servmarts)

’ 4. Receipt Costs (includes incoming storage, receipt

a) From DSA/GSA to NSC

b) From DSA/GSA to Servmarts

c) From vendors to NSC

i
d) From vendors to Servmarts ; <001 0 .00
: 7

e) From NSC to Servmarts

Total Receipt Costs

5. Issue Costs (inclﬁdes requisitidn processing, packing,
- bin and buik issue and loading) .

a) From NSC to Servmarts .236 .213 023

PNk ittt

b) From NSC to Major Activities { .33) L444 e D

P

c) From NSC to al} other customers .588 .588 0

Total Issue Costs 1.155 1.245 ( .090)

6. Overhead Costs (applied to issue, receipt and trans-
‘portation costs) 3.469 3.950 ( .481)

7: Land and Building Costs

a) Storage-related (applied to on-hand inventory) 175 .073 102
b) Operations-related (applied to receipt, issue .214 .244 .030

and transportation)

Total Land and Building .37 072

; 8.093 10.097 (2.004)

TOTAL OF ACCOUNTS ) ~ 7
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% TABLE 7-6 (continued)
& 7.18
3
g Current Proposed Savings
1 - Financial Accounts System System {current less proposed)
I11. Major Activity Costs
| 1. Inventory Holding Costs (not including land and
] building)
a) Related to peacetime assets at 7 Major Activities 1.784 0 1,784
1 2. In-transit Inventory Holding Costs (@21% of iunven-
= tory value)
- a) In transit from DSA/GSA to Major Activities - .on 0 0N
b) In transit from NSC to Major Activities .036 : 0 .036
: Total In-trensit Inventory Holding Costs 07 0 .07
3 % 3. - Receipt Costs (includes iucoming storage, receipt
) : controi, receiving operations and bin operations;
' represents receipts from vendor, DSA/GSA depots,
3 .and K5C)
A a) From vendors .003 0 .003
| ’ b) From DSA/GSA : 102 0 102
F | €) Fron NSC v =281 .346 (.105)
»': : Total Receipt Costs .346 . 346 0
2 ! 4. Quarkead fncte (annlied to Receiot Costs) 454 .454 0
k| . 5. Land and Building :
| a) Storage-related (applied to en-hand inventér_y .268 .268 0
2 at Activities £ i
{ b) Operations-related (applied to receipt) .028 . .028 0 :
! Total Land and Building .296 .296 0
! ‘ “JOTAL OF ACCOUKTS 1 - 5 ' ' Fooky ol Yione 1.891

.“ GRAND TOTAL $27.565M $27.634M . ($.069)




TABLE 7 - 7

SUMMARY COMPARISON OF ANNUAL RECURRING SYSTEM COSTS
B 1

BY FUNCTION FOR CURRENT PULL VS. LOCAL PUSH/CURRENT RANGE SYSTEM ; £

. {in support of San Diego's area-wide demand for currently retail-
managed inventory; millions of dollars per year)

! \ Current Proposed
’ Financial Account System System Savings

Inventory Holding Costs {not including land and building;
9212 of inventory value)

| -a) DSA/GSA . 6.778 6.278 A
| b) ‘NSC (including Servmarts) 1.167 2.213 (1.106)
E - .c) Major Activities 1.784 $o 1.788
_. ~Total Inventory Holding Costs 9.729 " 9.051 .678

J ~2. In-transit Inventory Holding Costs (@21% of inventory
Al . -value) * :
E | .a) DSA/GSA | , : ) 0 0
| ~“b) NSC (including Servmarts) .426 .33 ( .107)
& | .Y Mafor Bctivities : i, ; 0 N

-Total In-transit Inventory Holding Costs

Transportation Costs
~a) -DSA/GSA : A 6.564 6.564 0
:b) DSC (including SErvmarts)

Total Transportation Costs

- Receipt Costs (includes incoming storage, receipt
J-control, receiving operations, and bin operations)

“  .a) DSA/GSA . : .295 ~.295 .

0
. ') NSC (including Servmarts) : .762 %6 .006
. i ) Major Activitfes . . : 346 _.350 .004
| ~ “Total Raceipt Costs 1.403 140 .002
‘; T : i ‘S.” 1ssue Costs (includes requisition processing, packing,
4 - ~bin a issues and loading)

f z - =~a) DSA/GSA | .593 .589 ~ .004
1= § b) NSC (including Servmarts) (et 1.094 .06
| A
{5 E Yotal Issue Costs S 1.748 1.683 .06S
!

: The proposed system is identical to the Local Push/Expanded Range system except that the range of items stocked
" T at the Area Naval Support Center is the same as the range-currently at NSC. This system is motivated by the
-

fact that an overwheiming majority of the times not stocked at NSC are demanded only at one activity or Servmart,
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TABLE 7-7 (continued) >
Current Proposed : f
Financial Account A System _System Savings ]
4 6. Overhead
* a) DSA/GSA (applied to receipt and issue . 1.166 1.161 .005
; costs) c :
) T AW e - i
~c) Major Activities (applied to receipt costs) .454 co_.460 ( _.006) |
E | Total Overhead Costs 5.089 5.031 058
3 7. land and Building 7 s
E |  -a) DSA/GSA 4 1.089 1.089 0
} b) NSC (including Servmarts) ; .389 .283 .106
i -€) Major Activities : " _.296 _.296 0
‘ ““Total Land and Building Costs 1.774 1.668 .106

4 z GRAND TOTAL 1 : $27.565M $26.678M $.887M
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TABLE 7-8
DETAIL OF ANNUAL RECURRING SYSTEM COSTS BY FUNCTION FOR CURRENT PULL .VS. LOCAL PUSH/CURRENT RANGE SYSTEM
-(millions of dollars per year)
Financial Account . Current System Proposed System Savings

Inventary Holding Costs (not inc1udin§ land and
-mwo—g‘imtory value) :

.a) Related to peacetime assets held at DSA/GSA ; 6.778(0)5) 6.778(D/6) 0
‘b) Related to peacetime assets at NSC and 11 Servmarts 1.167(NSC) .489(NSC) .678
¢) Related to peacetime assets at 7 Major Activities ACT 1.784(NSC) 0

- ~Total Inventory Holding Costs . 9.729 $.051 .678

-(Alternatively this translates to a one-time reduction
- ~in inventory of $3.234)

In-transit Inventory. Holding Costs (9&1% of inventory value)

2) In-transit from DSA/GSA to NSC (excluding Servmarts) 402 (NSC) .402(NSC) 0
-b) 1In-transit from DSA/GSA to Servmarts .007(NSC) .007 (NSC) 0
-€) In-transit from DSA/GSA to Major Activities : LO71(ACT)  .071(NsC) 0

d) In-transit from NSC to Servmarts .017(NsSC) .017(NSC) 0
@) {n-transit Trow RSC v Fajor ACLIViTiEs % Lo25tacY) nacluce) n

Total In-transit Inventory Holding Costs .533 .533 0

‘Transportatfion Costs

‘a) DSA/GSA to NSC (excluding Servmarts) a0 5.507(0/“;) 5.507(D/8&) 4

b) DSA/GSA to Servmarts - .088(D/6) .088(0/6) 0

c) DSA/GSA to Major Activities : .969(D/6) .969(0/6) 0

-d) NSC to Servmarts ' .145(NsC) .149(Nsc)  (.004)
--e) "NSC to Major Activities . +301(NSC) .312(Nsc)  (.011)
- €) NSC to other customers _s279(NSC)  _.286(NSC) .007
~Jotal Transportation Costs W R | ) 7.311 (.022)

Receipt Costs (includes incoming storage, receipt control,
. -receiving operations, bin operations)

--a) From DSA/GSA to NSC (excluding Servmarts) .548(NSC) .548(NSC) 0
b) From DSA/GSA to Servmarts .017(NsSC) .012(NSC) .005
“€) From DSA/GSA to Major Activities +102(ACT) L105(ACT) (.003)
d) From NSC to Servmarts ] 5 .179(NsC) .179(NSC) )
@) From NSC to Major Act(v't_ies .241(ACT) .241(ACT) 0

0

f) From vendors to DSA/GSA .295(0/6) .295(D/G)

il
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TABLE 7-8 (continued)

. Financial Account Current System Proposed System Savings

4. (continued)

g) From vendors to NSC (excluding Servmarts) ; .017(Nsc) .017(NsSC) =
h) From vendors to Servmarts .001(NSC) .000(NSC) .001
- 1) From vendors to Major Activitie_s . .003(ACT) .004(ACT) (.001)

Tota) Receipt Costs 1.403 1.401 .002

5. Issue Costs (includes requisition processing, packing
. bin and bulk issues and loading) . :

.500(D/G)

"f i . a) From DSA/GSA to NSC (excluding Servmarts) .500(D/6) (]

b) From DSA/GSA to Servmarts .017(0/6) .010(0/6) .007
| ~¢) From DSA/GSA to Major Activities .076(0/6) .079(0/6) (.003)

E | d) From NSC to Servmarts -.236(NsC) .196(NSC) .040

'_ ' -e) From NSC to Major Activities .331(NsC) .310(NSC) .021

f) From NSC to all other customers : .588(NSC) .588(NSC) 0

' 1.748 1.683 .065

- Total Issue Costs

6. Overhead Costs

1.166(0/6) 1.161(D/6G) .005

4 a) DSA/GSA (applied to receipt and issue costs)

3 ‘b) NSC {including Servmarts and applied to issue 3.469(NsC) 3.410(NscC) .059

3 “-receipt and transportation costs)

3 ) Major Activities (applied to receipt costs) -454(ACT).  _.460(ACT) (.006)
: 5.089 . 5.031 .-.058

-Total Overhead Costs

E 7. land and Building

a) Storage-related at DSA/GSA (applied to

E on-hand inventory) A
g S b) Operations-related DSA/GSA (applied to .072(0/6) .072(D/6) 0

-appropriate handling costs)

1.017(D/6) 1.017(D/6) 0

R A S A A YT 54y R e 7 R 27t

E | ¢) Storage-related at NSC (including Servmarts) J75(NSC)  .073(NSC) .102

E | [ - d) Operations-related at NSC ' .214(NsC) .210(NSC) .004

4 ( ‘ T -e) Storage-related at Major Activities <269 (ACT) .268(ACT) . 0

| | ;

E | I n ‘£) Operations-related at Major Activities .028(ACT) 7 -028(ACT) 0
R 1.774 16887 .106

Totat Land and Building Costs

“GRAND TOTAL OF ANNUAL COSTS *~$27.565M $26.678M $.887M

(Grand Total of one-time Reduction in
Inventory of $3.23M)
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TABLE 7-9

7.23

SUMMARY OF ANNUAL RECURRING COSTS FOR CURRENT PULL VS. LOCAL PUSH/CURRENT RANGE SYSTEM

(millions of dollars per year)

Financial Account

1. DSA/GSA Costs

1.

3.

L~

"

Inventory Holding Costs (not including land and

building)

a) Related to peacetime assets held at DSA/GSA depots
(@21% of inventory value)

Total Inventory Holding Costs

In-transit Inventory Holding Costs (@21% of inven-
tory value

Transportation Costs

a) DSA/GSA to NSC (excluding Servmarts)
b) DSA/GSA to Servmarts
¢) DSA/GSA to Major Activities

* Total Transportation Costs

Dacaint Facte [included incoming storage, receipt
control, receiving operations and bin operatiuins;
represents receipts from vendors into DSA/GSA stocks)

Issue Costs (*ncludes requisition processing, packing,
n an issues and loading)

a) DSA/GSA to NSC (excluding Servmarts)

b) DSA/GSA to Servmarts

¢) DSA/GSA to Major Activities

Total Issue Costs

Overhead (applied to receipt and issue costs)

Land and Building
a) Storage-related (applied to on-hand inventory at
DSA/GSA) ;

b) Operations-related (applied to receipt, issue and
transshipment handling)

Total Land and Building

“TOTAL OF FINANCIAL ACCOUNTS T - 7

11. NSC Costs (including 11 Servmarts)
"

Inventory Holding Costs (not 1nc1udir;g land and
ing, '

a) Related to peacetime assets held at NSC and
Servmarts (921% of inventory value)

b) Related to peacetime assets held at 7 Major
Livities ;

Current
System

$.507
.088
969
6.564
.295

Proposed Savings .
System (current less proposed)
6.778 0

0 S ¢

| 5.507 0

.088 0
.969 0
6.564 0
+295 0
.500 0
.010 .007
=079 .003
.589 .004
1.161 .005
1.017 0
_.072 0
1.089 0
16.476 .009
’
.489 .678

{1.784)
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“TABLE 7-9 (continued)

2. In~transit}Inventory H@ding Costs (821% of inventory

~~A to NSC

A to Servmarts
¢) In transi}f from NSC tof Servmarts

-d) In transif from NSC to Major Activities
) In transit from DSA/GSA to Major Activities
-Jotal In-transit Inventory Holding Costs
3% Transportation Costs

a) NSC to Servmarts

‘b) NSC to Major Activities

c) NSC to other customers
Total Transportation Costs

~4. Receipt Costs (includes incoming storage, receipt

control, receiving operations, and bin operations;
represents receipts from vendors and DSA/GSA depots
into stock at NSC ana Servmarts)

a) From DSA/GSA to NSC

-b) -From DSA/GSA to Servmarts

¢) From vendors to NSC

d) From vendors to Servmarts

) From NSC to Servmarts

"Total Receipt Costs

8. lssue Costs (includes requisition processing, packing
- bin and bulk issue and loading) i :

.a) From NSC to Servmarts
-b) From NSC to Major Activities
¢) From NSC to all other customers

Total Issue Costs

...~ Overhead Costs (applied to issue, receipt and trans-

portation costs)
7. Lland and Building Costs

a) Storage-related (applied to onoﬁand inventory
at NSC and Servmarts)

d) Operations-related (applied to recefpt, issue
and transportation)

Total Land and Building Costs

TOTAL OF ACCOUNTS 1 - 7

Current
System

-402
«007
.017

.426

-«145
.+301

T 2279

.725

. .548
017
017
5001
L1728
.762

.236
.33

.588

1.155
3.469

TRl BN i AN e i ol

7.24
Proposed Savings
System (current less proposed)
.402 0
.007 0
.017 0
<036 {.036)
e iF) .071
+533 (.107)
.149 (.004)
.312 (.011)
=286 .007
.747 (.022)
.548 0
<012 .005
017 0
.000 .001
2179 0
.756 .006
.196 .040
.310 o021
.588 0
1.094 .061
3.410 059
.073 102
2210 _.004_
.283 106
9.096 (1.003)
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“TABLE 7-9 (continued) 2
B -Carrent Proposed Savings
' Financial Account System System (current less proposed)

e =

q » TR . Major Activity Costs

| 1. Inventory Holding Costs {not including land and

b -building) :

| -a) Related to peacetime assets at 7 Major Activities 1.784 0 : 1.784 <
; 2. In-transit Inventory Holding Costs (821% of inventory . ;

7 | ~value) : ; £

| -a) In transit from DSA/GSA to Major Activities : 071 Y . .on
,' l d) In transit from NSC to Major Activities <036 sl =036

: . Total In-transit Inventory Holding Costs ' .107 e L .107

b ' 3. Receipt Costs (includes incoming storage, receipt

control, receiving operations and bin operations;
. represents receipts from vendor, DSA/GSA depots,
: | and NSC units stocked at the Major Activities)

= -a) From vendors S -003 .004 (.001)
‘ b} From DSA/GSA o .102 105 ~ (.003)
¢) From KSC ' . 241 " L2410 0
Total Receipt Costs <346 .350 %
& forsb-ad faste fannlisd ¢g Poceist Costs) .454 460 .D0&)
5. Land and Building %
a) Storage-related (applied to on-hand inventory .268 .268 0
at activities)
b) Operations-related (applied to receipt) _.D28 .028 0
Total S 296 .296 0
3 - TOTAL OF ACCOUNTS 1 - 5 i 2.987 1.1105 1.881
3 GRAND TOTAL ~$27.565M $26.678M $.887M
\
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§
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| 8.0 INFORMATION TRANSMISSION AND PROCESSING COSTS
! In this section, we discuss costs associated with the
informational support of the inventory management systems.

Such support costs include the cost of data processing asso-

ciated with issuing and receiving of stock, control of

-document and material movement, accounting for transfer of

PERPSSVLNS S S

assets, etc. As mentioned in Section 1, the scope of this
study has not been such as to include detailed specifications
-or costing of the changes in informational support which
would occur if any of the proposed systems were to be imple-
-mented. Rather, we shall be content with obtaining order-of-
magnitude estimates showing the potential impact of these costs
relative to the other costs given in Section 7.
We begin with a discussion of the information costs
incurred in the current system. Estimates for 9 cog informa-
tion costs at NSC-SD are based on five cost accounts and are

as follows:

Inventory Audit/Reconciliation $ 62,313
Location Audit 5,010
Stock Control Requirements 127,586
Supply-oriented Data Processing 609,752
Stores Accounting 37,393

TOTAL - $842,054

These costs were obtained by multiplying the appropriate

4’4 7168 accounting data by estimates, for each account, of
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the fraction of expenses attributable t6 9 cog support.
These fractions were obtained as follows:
“Inventory Audit/Reconciliation: .646 based on fraction
of issues which\are 9 cog
Location Audit: .472 based cn fraction of line items
carried which are 9 cog
Stock Control Requirements: .625 based on fractim of
‘personnel processing 9 cog
--Data Processing: .639 based on fraction of issues plus
receipts which are 9 cog

Stores Accounting: .22 based on fraction of personnel

~~processing 9 cog.

Thus the total current NSC infarmation cnsts are §.842

~-million per year, compared to $8.093 million in other costs

reported in Table 7-3 earlier. Now the total current number

of NSC 9 cog transactions (issues plus receipts) is F82.2
thousand per year (from Table 5-2). Hence the information

cost per transaction is $1.08. The current system-wide number

of transactions (excluding Servmart issues which do not currently
require any informaticn processing) is 1.8442 million per year.
Hence, if one assumes the same cost per transaction system-wide
as at NSC, then the curres.t system-wide information cost would

be $1.992 million, compared with other system-wide costs of

327;565 million as reported in Section 7. In other words, the

information costs would represent about 7% of the total costs.
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ﬁj Now the information systems in the proposed Push systems
1; must perform basically the same functions as performed in the
%; current system, namely:
f%§ 1. Maintaining and updating of asset information 3
associated with each location where an item . is :
| Sstocked, ‘?
‘2. . Processing aad control of documents and material
’ movement associated with the issuing and
% ~receiving of stock,
3. Financial accounting of issues and receipts.
4. Manual review of stock requirements,
; 5. Audit and reconciliation of inventory levels and
k- iocation.
é ' -In spite of the above similarities of function, however,
u ‘there are four specific areas in which the propesed Push systems
differ from the current system. These are:
1. It is necessary to implement transaction reporting
~at the Servmarts, so that the Area Naval Support Center
:maintains current asset visibility of Servmart stocks. §
| 2. It is necessary to establish a communication system % ]
:

whereby the Area Naval Support Center maintains timely
asset data, controls the issuing of stock from varied
locations, and provides a data bank of asset information
| for use at those locations. In the Total Push system,
i

| L? communication must also be established between NSC

E ] and DSA/GSA.
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8.4
§ 3. There is a reduction in inventory transaction accounting
i in the Push systems, as there are fewer changes of stock
i ' ' ownership.
4. There is a savings due to centralization of the infor-
-mation processing at the Area Naval Support Center,
.where in the current system it occurs at each activity.
For example, in the-current system, each activity
* maintains a separate Master Item Stock Record and
-must operate and maintain the computer systems
-necessary to keep this file current. In the Push
“systems, only one such file would be maintained, at
-the Area Naval Support Center.
{ In what fo'lows. rough estimates are qiven for the
E | incremental costs associated with items 1 and 2 above. This
ﬁg of course provides an upper bound for the increase in informa-
tion processing costs. It is not possible to obtain estimates
- for the incremental savings associated with items 3 and 4.
However, it is felt that these savings may very well be greater
than the incremental costs of 1 and 2.
-In obtaining estimates for costs associated with Servmart
transaction reporting, the experience of N5C-Charleston (with ; g
an automatic cash register system) provides a useful benchmark. g
2

- -Based on the Charleston experience, the hardware requirements

for San Diego are estimated as follows: b
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For each of 16 Servmart checkout lanes:

i) Retail Terminal (key entry/cash register), with

AT 4 S s EORG 7 15 WM ol
T N T e ot

a lease-cost of $912 per year,

ii) Wand Reader (reads price and stock # data on

item), with a lease cost of $216 per year,

of 11 Servmarts:

~For each

i)

‘Data Collector (accumulates data on magnetic

‘tape), with a lease cost of $3,900 per year,

ii) Tag Printer (prints price on item), with a

GOV AT Y

1;% lease cost of $3,900 per year.

‘Thus the total cost for implementing the automatic trans-

action reporting system at the Servmarts is

-16($912 + 216) + 11(3900 + 3900) or $103.8 thousand per year.

SR LG gt SR AR A s S

It is not anticipated that any additional personnel would be

N

“required.

‘An additional cost assbciated with Servmart transaction

reporting is the updating of Servmart asset infofmation on a

‘master file at the Area Naval Support Center. A gross upper

“bound estimate for this cost is obtained by assuming that each

Servmart issue requires a separate disk access to update the

-master file. (In -fact, with consolidation of multiple trans-

actions against the same stock number, the number of accesses

--«could be considerably reduced). From Table 5-2 we know the

fi' -annual number of Servmart issues to be 1.3634 million., Assuming

‘an access time of 10‘2 seconds and assuming a (high)'cost

per hour of 5560, then the annual updating cost is
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(1.3634 million transactions per year) Xx (’IO'z

(1 hour per 3600 sec) x ($500 per hr) or $1900 per year.

‘Hence the total annual Servmart transaction reporting and
file updating cost is $103.8 thousand plus $1.9 thousand or
$105.7 thousand.

In estimating costs assgciated with the transmission of
data, it is assumed that information will be transmitted in a
batch mode on a daily basis. Such information will include
transaction data generated at the activities, Servmarts, and NSC,
instructions by NSC directing activities to issue specific items
to specific customers, and daily asset level printouts to be used
in serving customers. The costs ‘associated with this data trans-
mission are estimated as follows (lease costs obtained from

International Business Machines, Inc.):

«For each of 11 Servmarts:
i) Remote Magnetic Tape Reader (3747 Data Converter{,
Awith a lease cost of $6700 per year,
ii) Remote Terminal Card Reader/Printer, with a lease
cost of $5700 per year,
“For each of 7 major activities:
? i) Remote Terminal Card Reader/Printer, with a lease
cost of $5700 per year,
-For the Naval Support Center:
i) 3747 Dpata Converter, with a lease cost of $6700

LS

per year.

o : A £ - . . v
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sec per transaction) x
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8.7

Ffom NSA to DSA/GSA headquarters, {t is envisioned that
Autodin could be used to transmit data, at least to some nearby
Navy installation; and then transmission lines used to reach
each of the SA item managers at a cost of $.50 per mile per month.
In addition, transmission lines might be needed from each of the
activities to NSC. Hence, a§suming a total mileage of, say,

1000 miles, a total transmission line cost of $6000 per year
might be appropriate. Thus the total transmission cost, includ-

ing remote reader/printers and transmission lines, is

$189.0 thousand

11($6700 + 5700) + 7(5700) + 6700 + 6000
per year. |

Combining the Servmart transaction reporting costs with
the data transmission costs, we obtain an upper bound of
$105.7 thousand plus $189.0 thousand, or $294.7 thousand for

the annual increase in information processing costs associated

‘with implementing a Push system. (Recall, however, that no

estimates have been made for one-time implementation costs.)

As mentioned earlier, it has not been possible to estimate
‘savings in information processing costs associated with central-
j4zation and with reduced inventory accohnting. However, it is
interesting to examine these savings parametrically as a percentage
of current informational costs. As discussed above, if one
assumes a current system-wide information cost per trapsaction
-equal to NSC's cost, then an estimate for the total current
system-wide information cost is $1.992 million per year. Thus
& 10% savings due to centralization and simplified accounting

would translate to an annual savings of $199.2 thousand, compared

Hs BN SR M 0 A R o AN S S S T L L 50 2 Y SR i b o
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to the increased Servmart transaction reporting and data

1 s transmission costs of $294.7 thousand. A 15% savings would
i; : compensate fully for the $294.f'thousand increased costs.
f Thus, it is seen that only slight savings due to centraliza-~
}% f tion and simplified accounting would be required to insure
, that the net information cost would be lower in the Push
f -system than in the current Pull system.
|
1
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APPENDIX A: CALCULATION OF DOLLAR DEMAND AND LINE ITEMS TRANSACTED

Al DOLLAR DEMAND
A.1.1 Current Pull System

From the FMSO Report (1), the total value of annual demand

~-for 9 cog material at NSC is $37,203,116. From the MISR tapes, the total
->value of annual demand among the 7 major activities for NSC-carried 9 cog

-material is $15,437,234, and for non-NSC 9 cog material, $6,536,709.

Similarly, the total value of annual demand among the 11 servmarts for

-NSC-carried 9 cog material is $7,428,312, and for non-NSC 9 cog'material,

$611,609. The value of annual demand among direct customers for NSC-
carried 9 cog material is calculated as the total NSC dollar demand less
the sum of the carried demand from activities and servmarts, $37,203,116
- ($15,437,234 + $7,428,312) =-$14,337,570.

From sampling (3), 3% of NSC receipts of 9 cog material come
directly from vendors rather than from DSA depots or GSA warehouses.
Applying this percentage to total NSC dollar demand, the portion satis-
fied by vendors directly is $37,203,116 x .03 = 51,116,093. The remainder,

- from DSA/GSA, is $37,203,116 - $1,116,093 = $36,087,023. Applying this

same 3% to the value of non~-NSC demand at the activities and servmarts,

-the activities receive $6,536,709 x .03 = $196,101 directly from vendors

and $6,536,709 - $196,101 = $6,340,608 from DSA/GSA, while the servmarts

‘receive $611,609 x .03 = $18,349 directly from vendors and $611,609 -
$18,349 = $593,260 from DSA/GSA. The total dollar demand placed directly

s
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-were not carried under the Current Pull System. Therefore, the total

-.servmarts, $7,428,312 + $611,609 = £38,039,921, must now be filled entirely

=unchanged.

fidie
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-on DSA/GSA by NSC, the activities, and the servmarts is then, $36,087,023
+ $6,340,608 + $593,260 = $43,020,891.
A.1.2 Total Push System

Under this alternative, NSC stocks all area 9 cog items which

value of demand for both NSC-carried and formerly non-NSC 9 cog material

-at the activities, $15,437,234 + $6,536,709 = $21,973,943, and the
by NSC. The NSC demand from other customers, $14,337,570, remains

"DSA/GSA no longer stocks material, but rather transships from
vendors to NSC all 9 cog material which was formerly shipped from DSA/
-System. Therefore, the total dollar demand transshipped by -DSA/GSA is
$43,020,891, exactly the same amount shipped under the Current Pull Sys-
tem. The amount of noanSC 9 cog material formerly obtaiﬁed by the
—activities and servmarts directly from vendors, $196,101 + $18,349 =
'$214,450, is now supplied through NSC and thus increases the amount
NSC receives directly from vendors to $1,116,093 + $214,450 = $1,330,543.

A.1.3 Local Push/Expanded Range System

~As in the Total Push System, NSC now supplies 211 9 cog
~items which were not carried under the Current Pull System. The value

‘of demand at NSC from major activities ($21,973,943), servmarts ($8,039,921),

~and direct customers ($14,337,570) is the same as that under the Total
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A.3

Push System in Section A.1.2. That portion of the dollar demand at NSC

which is supplied directly from vendors is also the same as in Section
A.1.2. ($1,330,543).

Under this system, there is no.transshipment operation, and DSA/
-GSA continue to stock material. The total value of demand placed upon

"DSA/GSA, $43,020,891, now comes entirely from NSC.

A.1.4  Local Push/Current Range System
- Al11 dollar demand values for this alternative are exactly

-the same as those developed for the current Pull System in Section A.1.1.

A.2 _ LINE ITEMS TRANSACTED
A2 Current Pull System

From Table A.2-1, the total number of 9 cog issues at
NSC during FY74 was 640,184. From the MISR tapes, the frequency of ordering
9 cog NSC-carried material by the major activities was 69,240 per year.
--From discussions with NSC personnel, the frequency of NSC issues of 9 cog
material to servmarts is 11,244 per month, or 134,928 per year. The total
--number of NSC issues of 9 cog material to direct customers is then computed
as 640,184 - (69,240 + 134,928) = 436,016.
From Table A.2-1, the total number of 9 cog receipts at NSC during
FY 74 was 142,056. From sampling (3), 3% of NSC 9 cog receipts come
«directly from vendors rather than from DSA depots or GSA warehouses. The
number of NSC 9 cog receipts arriving directly from vendors is 142,056 x
.03 = 4262, and from DSA/GSA, 142,056 - 4262 = 137,794.
“From the MISR tapes, the frequency of ordering 9 cog non-NSC

material by the major activities is 35,438 per year, while for servmarts

‘ihe frequency is 16,146. Assuming again that 3% of these orders are filled
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by vendqrs1directly, the number of 9 cog receipts at the major activities

arriving d%yect1y from vendors is 35,438 x .03 = 1063, leaving 35,438 - 1063 -

. 34,375 receipts from DSA/GSA. Similarly for servmarts, the number of 9

cog receipts arriving directly from vendors is 16,146 x .03 = 484, leaving
16,146 - 484 = 15,662 from DSA/GSA. |
-From the MISR tapes. the tota1 number of 9 cog issues by the

major activities to all customers is 618,277 per year. From discussions
=:with NSC personnel, the total number of 9 cog issues by servmarts to all

-customers is 1,363,400 per year.

A.2.2 Total Push System

The major éctivifies and servmarts now obtain all 9 cog

items from NSC. The total number of 9 cog receipts at the activities and

~al Uil servidris dues nui Change frum Lhal experienced uiker thue Cutrent

Pull System; only the source changes. The total number of 9 cog

‘receipts at the major activities ié the sum of receipts formerly from NSC,

DSA/GSA and direct from vendors under the Current Pull -System,
64240 + 34,375 + 1063 = 104,678. Similarly, the total number of 9 cog
receipts at the servmarts is 134,928 + 15,662 + 484 = 151,074. The number

:of NSC issues of 9 cog material to direct customers remains the same as

-current NSC issues to direct customers, 436,016.

The new number of 9 cog receipts at NSC arriving directly from

wyendors and from trénsshipment through DSA/GSA will be calculated in two
-stages. The first stage will deal with formerly NSC-carried items; the

-second stage will deal with fbrmerly non-NSC items. Table A.2-2 exhibits,

by NSC VAD category, the current NSC order quantities in months of supply
(Column (2)) as prescribed in Table 2.1, and the corresponding DSA/GSA

order quantities (column (3)), as computed by sampling (4). The order

A.5
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quantities in column (3) will replace those in column (2) under the Total
Push System. Dividing one month by the NSC order quantities (expressed
-in-months of supply) yields the current frequency of NSC receipts per
_item, per month, by VAD in column (4). The corresponding frequency, using
~the DSA/GSA order quantities, is presented in column (5). The fraction
-decrease in the expected number of receipts per item, per month, by VAD
from using the DSA/GSA order quantities in place of the current NSC order
~quantities is then given in column (6). Table A.2-3 then calculates the
-gverall fraction decrease in receipts of NSC-carried DSA/GSA material by
-weighting each VAD category according to its current share of total -
‘receipts. From the MISR tapes, the current number of NSC-carried items
-in each VAD category is shown in column (2). Multiplying this by the
‘current freauency of receinte ner item, ner month, from column (4} of Tahle
-A.2-2, the expected number of receipts per month is obtained in column

(3). Column (4) is then a weighting of each VAD category based on its share
of the total receipts in column (3). Using these weights and column (6)

of Table A.2-2, an overall percentage decrease of 60.6% is calculated in

column (5). The new number of transshipment receipts of formerly NSC-

carried DSA/GSA material is thencomputed from the cgrrent number (137,794
- per jear) as 137,794 x (1 - .606) = 54,291. The new number of receipts

of formerly NSC-carried 9 cog material direct from vendors remains unchanged
-at 4262 since the current NSC order quantities will be used to fill require-
~-ments for these items.

Table A.2-4 displays a similar (the second stage) analysis for
formerly non-NSC items. From the MISR tapes, the number of non-NSC items
carried by any combination of the 7 major activities and 11 servmarts is

listed by VAD in column (2). NSC will now stock all of these items under the
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POT 7 &

Total Push System, receiving thoée items currently supplied to the activities

.and servmarts directly from vendors at a rate based on the current NSC order

e i

quantities, and receiving transshipments of those items currently supplied

to the major activities and servmarts from DSA/GSA, at a rate based on the

.
' " )

DSA/GSA order quantities. From sampling (3), 3% of these formerly non-

NSC items are assumed to come directly from vendors, the remainder from
- DSA/GSA. Using this_percentage and the current NSC frequency of receipts ;
“from column (4) of Table A.2-2, the new number of receipts of formerly non- :
:NSC items direct from vendors is calculated in column (3) to be 1128.

Similarly, the new number of receipts of formerly non-NSC, DSA/GSA items is

-calculated in column (4) (using the DSA/GSA frequency of receipts from

b

column (5) of Table A.2-2) to be 14,760.

Bdding the wvecultc for formerly NSC-carried itemec ta thase far for-
merly non-NSC items, the new number of receipts direct from vendors is
4262 + 1128 = 5390, and the new number of receipts from transshipment via
"DSA/GSA is 54,291 + 14,760 = 69,051. o

A.2.3 Local Push/Expanded Range System

Issues to activities, servmarts and direct customers from
"NSC are the same as under the Total Push System in Section A.2.2.

~Receipts at NSC direct from vendors will also be the same as under

the Total Push Sys<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>