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.1.0 INTRODUCTION AND SUMMAR Y 
- 

-

1.1 Bac kground

This study , performed over the past  f i ve  months ,

compares the cos ts  and se rv i ce  level  e f f e c t i v e n e s s  a s s o c i a t e d  —

—-wi th several alternative resup ply systems. Each of these 
•

-alternative systems , characterized by more emphasis on centra li-

zation , is compared to the decentralized scheme currentl y in use

at several - Naval Supply Centers . These cent ralized schemes all
ii

- 

~emp lo y the notion of an Area Naval Support Center and are moti-

:-~vated by the belief that replac ing of the current “pu ll ”/r eta il

—system by a vertically-managed “ push”/who lesa le system will offer

- ~cons iderab le econom ies , both in the inventory and personnel areas.

- Indeed advoca tes  of an Area Naval  Su pport  Center wi th  area wide

:visi bil ity capabilities have araned that s ij r h  a (‘~~nf ~~r w n, i1r~ ni v~~

• r ise to:  -

• 1. ) improved and more uniform se rv i ce  to the a c t i v i t i e s  it

~supports because of the a l l o c a t i o n  and red is t r i bu t ion

~s t r a t e g ies that could then be emplo yed;

2)  subs tan t ia l  inventory s a v i n g s , both one time and on a
• •-‘~recu r r i n g bas i s , that would be available due to the

• - -. -el imination of duplicate safety stocks , and f rom th e

- •  -reduction in in-tra n sit stock due to the elimination

r
For conven ience  in th is  repor t , we shal l use the abb rev i a t i on
USC to refer to the Ar ea Naval Support Center . Use of this

t abbreviation is not intended to i m p ly that the Support Center
• - wou ld  n e c e s s a r i l y  be l o c a t e d  at the s i te  of the current Naval

Supply Cen te r .  In f ac t , i t  might be l o c a t e d  at the N~iva l  Supply
Center , at one of the maj or  area a c t i v i t i e s , or perhaps  at an

- en t i re l y  new s i t e .  A l s o  in th is  report , USC w i l l  somet im es
• Inc lude the Servm arts and sometime s not , and the correct inter —

- t p re ta t ion  w i l l  be c l e a r  from the context. Finally, “ ‘lain Supply ”
~ will sometimes be used to refer to the USC exclusive of the

Se rvma rts .

- -~~~~
- - - -

~~~—~~ - -~•---~•- - —- ~~~~~~~~~~~~~~~ — —••
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of certain material handling delay s ;

3) substantial personnel and computer sav ings arising

.from the fact that presently each individual activity ,’

;supported by a Naval Supply Center , must maintain its

sown staff and computers to prepare requisitions and

:maflage its inventory ; the Area Naval Support Center

- -would centralize such activities; 
-

4) lower handl ing costs since much double handlin g of

—ztock at the OSA/GSA/ICP depots would be eli m inated

in ‘favor of more emphasis on prepositioning at the

-Ar a~ Nav al Support Center.

[ - - -On the other hand , critics of the Support Center concept have

—~-pointed out the increased transaction reporting capabilities

---reauired to make such a concep t viable as well as their annre-

-hens ions concerning the re sulting transportation costs and the

-service level impacts.

1.2 Sco pe

To help resolve the issues of Section 1.1 and deter-

~-m ine if future study efforts are warranted , the goal o f  this study

~wa~ to evaluate the cost—effectiveness of the concept as it applies

.to the retail —mana ged 9 cog items . This class of items , currentl y

—resupp lied from DSA or GSA depots , or i n  s ome cases  d i r ec t l y from

-the vendor , is generally characterized as relatively fast moving -

-and includes such categories as construction , m ed i cal , electr onics ,
• 

~~~~~~ • 2
industrial and general. This class of items , ‘in contrast to the

:~1 
1 

— 

. 

- 

. .DSA material represent 88% of the re ta i l -managed  i tems and / 9%
- -of the va lue , GSA material representing the balance.

2
Note that the OSA wholesale items of clothing and p r o v i s i ons
are not included in th is cate gory .
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Navy-mana ged i tems , was chosen for i n i t i a l  st udy s ince  it’ re pre—

sent s , at USC-San Diego for example , 65% of the supply operations

cos ts , 72% of the issues , and 47% o f the l i ne i tem s s t o c k e d . In

addition if the cost-effectiveness of t h e  concept , premised in

large part on anticipated inventory savings , could be demonstrated

[ for a c l a s s  of i tems compr is ing  only 8% of the inventory va lue

and 15% of the dollar sales at USC-San Diego , then the potential

[ for the concept will have been strengthened.

‘ 
To insure the realism of the study , actual demand and

- 
- cos t  da ta  e x p e r i e n c e d  for 11SC- -San Diego for FY74 was used to pro-

vide a concrete benchmark for the present configuration as well

- as to p rov ide  a c red ib le  set  of demands and s e r v i c e  requirements

J to be m e t  by any proposed alternative. It was assumed the push

~nnd~~ ~ n d  ~~~~ ~~~~~ ~i1ity ~‘~o~ i’! he a pp !~~ed to s e~’e~ ma jor

I activities supported by USC-San Diego , namely N aval Air Station

I (North Island) , Naval Air Station (Miramar), PWC (Public Works

Center ) ,  Nava l  Hosp i t a l , Naval  A i r  Rework Fac i l i ty , Naval  Shi p—

I yard (Long Beach), and the Development and Training Center , as

well as the eleven Servmarts currently supported by USC— SD; the

other activities and ships would continue to requisition and

j funct ion as p resen t ly .

- 
The major cost elements that were of interest included

1. peacetime inventory holding costs (including a prorated share of

OSA ’ s and GSA ’ s costs), in — transit inventory cost (from LiSA /GSA

to USC and from NSC to the act iviti e s/Serv ma rts) , transportation

11;
These seven activities and eleven Servm arts account for about 90%

L~. of all  the s h o r t — o n  g i n a ted  t r a n s a c t i o n s  occu r r i ng  at USC—San Diego.

H 
- 

-

1’

_ _ _  ~~~~~~~~ --~~~ -~~~~~ ~~~~- -~~~~~~-—•-~-~~ ~~~~-~~~~~- -~~~ - - • -~~~~~ - - -~~~.----~~~~~~~ -— --- --•
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costs (‘from DSAJGSA to USC and from USC to the activities !

$ervmarts), receiving costs (recei p t con t ro l , receiving opera-

t i ons , etc. for receipts at LiSA/GSA , USC , and at the act ivit es/

fl Lervmnarts) , issue costs (including requisition processing, pack-

ing, bin and bulk issue and loading, at LiSA/GSA and at USC),

II transshipment (including receiving, rece i pt control and loading),

-ov erhead , and land and building. To concretely delineate the

- •;scope of the study these costs , in support of USC— San Diego ‘for

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

a p r ora te~! share of Li SA/GSA ’s expense , USC and activities) to

- $27.6 Million and on a Nav y basis (i.e. USC , 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

- -;1ay~ ~n .  rotary c~ ~bc~ t ~I5 Mil l i ~ r .

1.3 General  A pproach

1. The key data inputs available included financial reports

F - (i.e. Operating Budget Expense Report) for USC-San Diego , Master
- 

Item Stock Record (MISR) tapes for the activities in question ,

samples of LiSA/GSA order quantities , reorder points , and lead-

• -times , USC ’ s FY74 9 cog recei pts and issues reports , samples of

Ii - bills of lading, etc. With these inputs the basic approach was

1’ to build and exercise for each scenario four separate models , one

for each type of resupp ly configuration presently supporting San

j  Diego dema nds. These four resupply configuratio ns correspond to

four classes of  item s , n amel y :

1) that class of items w h i c h  are curren tly shipped directly

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

is generally made up of those items which because of their

~~
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m ovement or lack of bulk do not warrant direct shi p-

I mnent from the vendor , but instead are shipped first

- 
-f rom th e v endor , taken into the LiSA/GSA depots and then

I ultimately shipped to USC. -

- 
-Within this subclass , se p ara te su bm o d e l s  wer e

.iieeded depending on whether or ~‘mot the it em r e s u p p lied

f -in this manner was also carried at the activity level;

2) that class of i tmes , which because of their hulk , prox —
- imity and commodity class qualified for direct ship m ent

from the vendor to Main Supply. Again it was necessary

- 
to separate out those items which were also carried at

the activity level;

3) that class of items shipped directly to the activities

- - or Servriiarts from the LiSA or GSA depots; these items are

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

-carrie d only at one or two activities;

4) that class of items shipped directly to the activities

~or Servm arts from the vendor.

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

I --drawn from the MISR tapes was used to obtain the ap ;ropriate mix

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

t L - at USC-San Diego; the mathematical models were then exercised by

r VAD category using the average i tem characteristics for that VA D

— category . Hence the sequence o f  tasks followed were briefly to

—e stablish benchmarks for costs and service of the present system ,

develop the scenarios to he exam ined , (in each scenario the level

L of service was constrained so that the resulting cost comparisons
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~wou ld be meaningful), develop the ordering and distribution

I - rules for each scenar io , c o m p u t e  t h e  new leadti nm es (averages

-as  we l l  as v a r i a b i l i t i e s) ,  es t imate  changes in num ber of requi -

-
~~~~ -siti-ons , 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 t h e

I effort was not directed toward a comprehensive costing of the

--increased transaction reporting capabilities needed to make the
- Area Support Concept viable nor toward assessing the management

I - informat ion p rocess ing  sav ings  that shou ld  be available at the
- L

- ~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 fin ancial reports were

not available. However some effort was expended to obtain very

I ~approxim ate estimates regarding the annual equipment lease costs

that might be involved in the transaction reporting upgrad ing,

I so as to provide some bas is for objectively assessing the operat-

ing costs savings . j
1.4 Overview of Scenarios Analyzed

- - I This study compares the current “ pull” system against

three alternatives , referred to as I) Total Push System , 2) Lo cal

I Push /Exp anded Ram~g~ and 3) Local Push/Current Range. The salient

I characteristics of each system are summarized i n  the following

Subsections and compared in Table 1— 1 .

1 1.4.1 Current Pu ll S~ stern

I .  Under the Current Pull System depicted in

FI gure 1-1 , each activ ity/S ervm art pulls (requisitions) m aterial

on an individua l basis from higher supply echelons , and non e ,

hirL&_~~. - , _  - _ _  
~~~~~ - .

— - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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FIGURE 1-1

*
- - CURRENT PUL L SYSTEN 

-

-~ 

- LI— -VE NDORS

-1  - 

1 DSA / GSA — ____

- 

.

I MAJOR
~~C T I V 1 T I E s )  . (~s ERvMART s)

ACTIVITIES ,

[i SHIPS ,

~ AU customers pull from aU highe r su pply echel o ns .

[ ~u - .
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H - including USC , has area wide v is ib i l i ty .  Requ is i t i ons  from

a c t i v i t i e s  for items wh ich  USC does not stock result  in direct

• 1 sh i pments to the activity . There are a variety of replenish-

H inent policies in use with a wide variety of service levels

-resulting. In addition note that some ni~ ter ia 1 is being shi pped

-directly from vendors to USC , some from vendors to LiSA/GSA depots

-to USC to activities , some from USA/GSA depots to activities ,

etc. In this system also transfer of ownershi p f rom U SA /GSA to

~the Navy occurs whe n m aterial is requisitioned by a Navy instal —

lation , be it NSC or the activities .

i.4.2 Total  Push Scena r i o  ( B a s i c  Scena r i o )
- In t h e p ro p os ed Tot al Push  Sys tem shown i n

Figure 1-2 , note that the LiSA / GSA depots no longer take d e l i v e r i e s
_ _ c _ _ _ .  ~~~~~~~~~~~~ . j. . .,~~~~.I. t . a .  ~~~~~~~~~~~~~~~~ .~~~ 

. - . — - -
•~~~~ UIl~ ~~~~~~~~ U~~J I 9  • S I ~~~~~J U..~\ L’U (. I I I..~~~CU U  .)C I V C  U~~ a ~~i.a~j . i i ~~ I)U I I I I. I V !

1
transshi pments d i rect ly  to the ~ava l  Suppor t  Center .  A l so  note

-that the Support Center carries all items , even those which were

previou sly carried in the area only by the activities. The Support

- Center now has areawide asset visibility through a daily transac—

tion reporting info rmation system and pushes all material , using
1~ 2

a gr ou p reord er p o i nt , to Servniarts and major activ ities

1 Those vendor shipmentc currently going directly to USC 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 shi pment , avoi dinci the USA/GSA depot completely, how-

¶ U 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 mi ght result.
2 

A group reorder point for an item is one in which NSC pushed stock to the act-
Ivity 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-

U tics and Servmarts fal ls below some pre-determ irted level. Hence , there is a
need for t~~ activity to have enough safety stock -to cover this random replen-

- 

ishment period. See Section 2.0 for details.

~~~~~~ 
- - _rn_~~~~~~~~~~~~ _ -~ ~~~—- -- - ~~~~, ---~~ — - - -~~--~~~-~~-~~ -~ - - ---~~~~~~- -- —-~~ ~~~--- - ---~—- - .-~~~~~~~ ---- —---~~~~
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I :
(other minor a c t i v i t i e s  and ships cont inue as before to requ i —

I s i tion m a t e r i a l ) .  In add i t ion  at the next higher eèhe lon

I DSA/ GSA now has v i s ib i l i ty  of the ent i re San Diego Area ’ s s tock

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

j - .materia l passes through the Support Center. Also stock owner—

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

-
~~ Support Center or the a c t i v i ty  l eve l ;  it changes ownership when

- -  it is requisitioned by the ultimate individual user. However

the Navy manages (and pays for) the operations at the Support

-Center and at the activity level s . See Section 2.0 for the details.

1.4.3 Local PushLEx p anded Range Scenario (Excursion

- 
from Total  Push Scenar io )

Ijnrl er thc. prepos~ d I ~~~~ P ui c zh !E Y p ?n dc ~ci P~~n~~~

~a1tern ative shown in Figure 1-3 , the USA/GSA echelon continues

-~to operate as in the current system , processing the Support

-Center ’s requisitions and taking inventor y into stock from the

--ven dors . Howev er , as in the total push scenario the USC again

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

visibility of Servmart and major activity stock levels. All

- -r eplenishment of these activities is by pushing from USC. This

-scenario does not depend upon a change in the USA / GSA opera t ions

for its implementation. -

~~ [ - 1.4. 4 Local ~~~~~~~~~~~~~~~~~~~~~~~~~~~ (Excu rs i on

f rom To tal Push  Scenario )- i - The proposed Local  Push / Cur ren t  Range Sys tem

r Includes the concept  of  a i e a w i d e  asse t  v i s i b i l i t y  by a USC , but

t 
LL
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-L - FIGURE 1-3 -
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--does not cal l  for expanding the current range of s tock  at the
1

USC. Figure 1-4 shows that DSA/ GSA cont inues to operate as

-~under the Current Pull System . The USC i n i t i a t e s  orders from —

-DSA / GSA for al l  items not carr ied at the USC in behal f  of

5Serv marts and major ac t i v i t i es , ind icat ing sh~ ment d i rec t l y  to

the appropriate activ ity . Such items are pushed by USC to

-these activities . The key difference between the two local

~push scenar ios  is that in the la t te r  one not al l  mater ia l

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

-carried at USC , generally characterized by being carried at

~only one or two ac t i v i t i es , it appears a d v a n t a g e o u s  to cont inue

to have them shipped directly to the activity , thereby avoiding

the double handling that would be incurred if it went throug h

‘the USC.

1.5 Summary of Findin qs

Table 1— 2 depicts the key results obtained . Note

that the basic scenario , i.e ., the total push scenario , r e s u l ts

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%

($2.1M). Also note alternatively that a one-time system-wide reduc-

tion in inventor y of $10.276 t - l i ll i on , i .e., about a 21% re d uc ti on ,

1
--Other scenarios that might be of interest includes one that might
-be termed a Total Push/Current Range scenario in which USA/GSA
-pushes as in the basic scenario but the Support Center does not

[1 stock the complete range of material but rather transships those
- i tems not stoc H� d at the Center  to the ~- ct i viti e s; other var ia -

tions include the cases where the activities continue to r e quisi — ,
tion directly on USA for those i tems stocked only at the activit y
l eve l s , or the case -in which LiSA contains detailed asset informa-
tion for each i tem by activity not carried at the ASC and pushe s
to that activity directly for that class of items . These excur-9 sions have not been examined in detail.
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COMP ARISO N OF A N NUAL COSTS AND S A V I N G S  UNDER A L T E R N A T IV E  SYS TEM S -

(In tnil1 io n~ of dollars)

- 

Loc al Push/ Local Push/
ANN UAL COSTS - Current Pull Total_ Push Ex~ anded Ra n qe Current Panoc

1. DSA,GSA (prorated fdr 2 $16.485M $15.862t-I 
- 

$16.441M $16.476M
San D i ego d e m a n d )

—2. USC (including Servmarts) 8.0)3M 7.928?1 1O.097M 9.096M

3. Major Activit ies -2.987M 1.096M ~1.O96M 1.1 0G M

4. Total Nav y (2+3) 11.OBOM 9.024M ~1•193~h1 1O .202M

5. Total System (1+2+3) 27.565M 14.886t1 27.634M 26.678M
- :~ A NNUAL S A V I N G S
j~~ ip~ red to Current Pull System) 

-

I. USA/GSA - 

-- 

— $.623M ( 3.8%) $ .044M ( 0 .3% )  $ .009M ( .06%)
(prora ted to NSC-San Diego)

2. USC (includi n g Scrvmartz ) — .165M ( 2.0%) —2.004M (-24.8%) —1. 0O3~ ~42.4%)

3. Major Activities — ].891N (63.3%) L891fl (63.3%) L881M (63.0%)

4. Total Navy (2+3)~ — 2.05GM (18.6%) - .11 3M (—1.0%) •878~ ( 7.9% )
5. Total System (1+2+3)~ — 2.679M C 9.7 %) - •069M (—0.3%) 887M ( 3.2%)

I
Does n ot  include savings related to centralization of management Information proce ssina
functions at the Area Support Center nor does it take into account the additi ona l costs
associated with the increased transact ion reporting ca p ability requirement , estim ated to

~be very rough ly at about $.3F1 per year. Also the savings arc stated only for the N SC—S an Diego
operation and do not address the savings to be achieved if the Area Support Conc ent w e r e

-~~ extended si r s -u lt aneou s l y to other USC’ s .

2
An esti m ate of  D S A / G S A ’ s expenses  in suppor t  of NSC — San Die g o was obtained by proratin g
DSA / GSA ’ s total e x p e n s e  on t h e  b a s i s  of the fraction of their sales to San Diego Navy customers .

3 C

- i nc luded are annua l  s a v i n g s  in on - handan d  i n - t r a n s i t  inventory  ho ld ing  c o s t s  in the three
proposed sy s t ems which could be viewed , a lter ’i at i ve l y , as o n e — t i m e  reduc t ions  in i n v e n t o r y

- of $16 .59OM , $3 .152M , and $3 •22 9P1 , respectively .

4
!~ 

A l t e r n a t i v e l y  the s a v i n g s  in on—hand  and i n — t r a n s i t  year ly  I n v e n t o r y  c o s t s  can be e qua t e d  to
a one- t ime reduc t i on  in inve n to ry  of $IO .276 N , $3. 152 11 , $3. 229 11 , r e s p e c t i v e ly.
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is ava i l ab le  and that a one—t ime reduc t ion  in Navy inventory

value of $ 16 .59 M is poss ib le .  A l so , not e tha t i f the Area - .-
Support Concept were to be impleme ’ited without a change in

lISA’ s or GSA ’ s o per at i o n s , then of the two excursions investi-

.gated the so—called “local Push/Current Range ” alternative - is

preferable , yielding an annual system system -wide savings o-f

-3.2% ($.9t1) and a Navy-wide savings of 7.9% ($~ 9fl ) .  A l te rna -  - 

-

tively, this represents a one-time reduction in inventory value

of  $3.2297-i 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 particularl y well since it entails

a great deal of increased double handling at the Support Center

(for those items not presentl y carried there) with no substantial

offsetting benefits. See Section 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 do not take into

account those related to centralization of the management infor-

-iuation—processing functions at the Area Support Center nor do

they ta l e into account the increased costs due to the additional

t r ansac t i on - repo r t ing  c a p a b i l i t i e s  requi red . This  was due to

-the fact that detai led financial accounting data at the activity

1e~ el was not available at- the time of the study and that the

construction of a set of des ign  s p e c i f i c a t i o n s  for the t r a n s a c —

F -t ion -reporting system required was outside the scope of the

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

L of the transaction—reporting costs that might be involved , a

L~ 
- 

- 

-
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prel iminary ana l ys i s  was per ’formed based largely  on exper ience

gained with the automated cash register experiments at NSC-

- Char les ton . Using their  equipment co nf igurat ic rs  ( s e e  Sec t i on  8

for d e t a i l s )  and lease  cos ts  ob ta ined  from Nat iona l  Cash Regis-

ter , a rough es t imate  of the annual cos ts  for equi pment , t r a n s —

f mission and file updating is $.295M. To assess the potential net

impact of this increased transaction-reporting capability, it is

- 
- 

-helpful to note that the estimated total management information—

processing costs for support of NSC—Sa n Diego is about $2M (or

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

tion of the MIS operation at the Support Center results in a

reduction of personnel and data -processing costs of only 15% , then

the net cost impact of the change in the MI~ processing and trans - 
C

--action—reporting will be negli gible; if centralization brings about

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

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

that , even without taking into account the gains of centraliz a tion

- 

in the MIS area , the annual operating savings obtained i~ the

inventory and material handling accounts are an order of magnitude

r 
larger than the i nc reased  t r a n s a c t i o n - r e p o r t i n g  cos ts  to be

incurred . -

F - -Another -key area of concern in this study was the con—

- s id e ra t ion  of s e r v i c e  leve ls . As d e s c r i b e d  in de ta i l  in Section 4

~ I-;
the basic approach in costing out the various alternatives was to

I 

~~~ - c ons t ra in  the a r e a — w i d e  se r v i ce  leve l  to be that presently enjoyed

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

ii Center has a rea—wide  v i s i b i l it y , as well as ra p i d commun i ca ti on

I ,  

~~- --- - --- ~~~~~~~~~ --
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with each of the major activities and Servm arts , an item which

is not in stock (MIS) 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 back log. -

Another  wa y of app rec ia t i ng  the impact  of the area -

- -w ide  v is i b i l i t y/ r e d i s t r i b u t i o n  c a p a b i l i t y  is to compare the gain

in s e r v i c e  to be a c h i e v e d  if the current inventory  l e v e l s  ~-:ere

utilized in conjunction with the new concept. Using MISR tapes

-and NSC ’ s Master Servn iart file , one can empirically measure the

i nc rease in s e r v i c e , by item and by l oca t i on , that resu l t s  if the

area—wide visibility/redist r ibution concept were appl i e~ to the

inventory levels now present . The r~easur c of service used here

is the f rac t i on  of i tems which  are not in an MIS cond i t i on .  Such

a comparison is shown in Table 1— 3 where one notes that at the

North Island Uaval Air Station , for example , 89% of the retail— -

managed i tems wh ich  had dei~and in the l c s t  year  were  not in an

N IS condition as of December 1973; on the other h a r d , if the a rea -

wide visibility/redistribution capability were available , the

service measure would increase to 96%- .

The remainder of the report is organized into seven

additional sect ions , addressing the detailed assumptions used

and p re sc- nting the detailed findings. The key sections are

.Section 2, de a ling with detai l ed dcscriptions of  the scenario s

and Sec t i on  7 , providing detailed cost est iriates , by account

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

1~1’
~~~~~~  -- - --~~~ ~- - - -- ----- - 
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- 
- TABLE 1-3 

-

THE IMPACT OF AREA-W I DE ASSET VISIBILITY AND REDISTR IBUTION
-ON SERVICE LEVELS IF PRESENT INVENTORY LEVELS RETA iN ED

Service Level Wi th
Current -

~ 

Area-Wide 2Location Service Level - Visibility 
—

NSC-SD 7~ .8% 89.8 %

DATC 6 4 .6% - 85 . 0%

~1 - NSLB 90 .6 % 96 .6%

NARF 90.6% 95.5 %

NAS-NI 89 .0% 96 .0%

NAS- MI R 78 .4% 
- 

88.2%

PWC 86 .3% 97 .4%

I-IOSP - 100.0% 100 .0%

Servnart NSC-SD Naval Station 90.4% 98.3%

Serv mart NSC-SD 72.2% 98 .1 %

Servmart NAB 79.8% - 9 9 . 0 %

Servrnart ~-~AS-~ I 81.3% 98.5%

Servmart Long Beach A nnex 89.7% 98.6%

h Servmart Imperial Beach 81.2% 97.4%

Servmart  Pt. Loma 85 .9% - 98.4%

Serv mart  1liramar Main 89 .0% 99.0 % ~

H Servmart M irarnar Auto 87.5% 93.8%

Serv mart  fT C - 81 .2% 98.0%

it Servm a rt NELC 82 .4 % 96 .8%

ii _________________________________________ —

1. The measure of service shown is the fraction of items which

El are not MIS. Items wi th  zc ro  demand are exc luded  from the
-calculation.

11 2. Wi th  a r e a - w i d e  v i s i b i l i ty , an i tem is MIS if and only if it
Is NI~C at every location in the area .  

—- -  - -- - - -- -- ~~~-f-- - - - -~~~- - - --~~~~~ ——--- -- -~~ 
- - 

_ j  - -
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- addition , there are five techn ica l  appendices deal ing wi th the

mathematics and modeling used for inventor y calculations , d e m a n d

coe f f i c ien t  of v a r i a t i o n  c a l c u l a t i o n s , lead times , etc . ,  as wel l

- 
- -as a simulation model useful in gaining insight into the complex

i n te rac t ions  between DSA / GSA , NSC , and the ac t i v i t i es /Servr. i~ r ts .

F

- ‘H - 

.
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2.1

2.0 DETAILED SPECI FICATIO N OF ALTERNAT iV E I NVE NTORY SYSTEMS

2.1 Range Of Stock At NSC

- In the total Push and the Local Push/Exoanded Ranqe systems ,

the range oi’ stock at the Area Naval Support Center include s all

items currently carried at NSC , the 11 Servrnar ts , and the 7 major

act i  vi t ies .  In the Local Push / Current  Range sys tem , the range

- - is ident ica l  to the current range at NSC.

2 . 2  
- Ran9e of Stock at A ctivities and Servmarts

- - 

In each of the alternative push systems, the ranqe of

stock at the a c t i v i t i e s  and Servmar ts  is i den t i ca l  to that  in

-- the current system.

.-, ~~ T _ _ _ _ L 2 _ - . _ r ..~~~~ . -. ~~-. - ,

~~ ‘I  ~~~~~~~~~~~~~ I pIII~~~u I  t. U I rIa~~~t , t a i  i~~u-u u’-n u - .~~u
- 

in the Total Push system. it is assumed that material currently
- 

- 

stocked at DSA / CSA depots w i l l  be t ranssh ipped  through those

depots rather than shi pped d i rec t ly  to San Diego from the vendor s .

To ship directly from the vendors to NSC would most likel y result

in inc reased  t ranspor ta t ion  cos ts  due to sma l le r  quan t i t i es .

Howev er , for certain items which are manufactured rear San Diego

or which are sent in large quantities to San Diego , direct ship—

-ment mi ght well result in lower transporta tion and handling costs.

Henc e , the assumption tnat a ll material is tran sship~ ed through

DSA/GSA may be viewed as conserva t i ve  in the sense that the

total  sav i ngs  of the Total  Push system will be underestimated. - 



- — ~~~~~~~~~-
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2.2

- 2. 4 DSAJGSA Transportation Costs -

For each of the alternative Dush systems, it is assumed

-that the DSA / GSA t ranspor ta t ion  cos ts  are the same as the

current cos ts , based on assumpt ions of an equ iva len t  amount

of material being shipped to thr~ 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

transpoi-tation costs could be avoided by direct shi p-

imen t from vendors to NSC , especially from vendors in

‘close proxi mity to San Diego.

-
~) T., 4-k~~ T.-~-f~~1 D - .~-I, e.,~ - -f- .-’ .,~ +~~,.-. .. n - -- ~ 11 I-.., ~~~. a . . —. . . — . — —‘ — — .1 — ~— ‘— ‘— a . S S %~ I ~._ 

~ .1 ~

in shipment size for material shipped to NSC. This

~may result in fewer costly parcel post shi pments

as well as more advantageous common carrier rates.

3. In the Total Push and the Local Push/Expanded Range

sys tems , certain items which were shipped directly to

activities and Servmarts in the current system are now

-e shipped to NSC , perhaps facilitating more economic

t ranspor ta t ion rates .

2.5 Priority

; L Lead times , transit times, and service l evels are computed

F ~based on assumpt ions of s tandard pr ior i ty requ is i t i on ing .

‘1 i~ 
.

~
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2.3

2.6 A r e a — W i d e  S e r v i c e  Level  - -

In each of the three a l t e r n a t i v e  push systems , the

Area Naval  Support  Center has a r e a — w i d e  asse t  v i s i b i l i t y, as well

as rapid communication with each of the Servm arts 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 locat ion. Hence , the same area—wide inver ~tory as

-currently can result in an increas ed level of service. Alternativel y,

the same leve l  of se rv i ce  may be a c h i e v e d  w i t h  a lower  inventory .

In the alt ernative push sysieri s, an area-wide service level

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

-~~~~~n fl~~~~g-i ,--~ ~~rt-~~ Tn c~~- 1- i r r ,  
~~. . i- b c. rrc’~~-wide sc .r v ic e  level is

-compared to the current individual activity service levels , assu m-

-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 act ivity service

l eve ls .

2.7 Ana l ys i s  by YAD Catego~~

There ur e approximately 77 ,000 different 9 cog line

- ~~~
- items carried either at main supply, the Serv iriarts , or a c t i v i t i e s .

- Associated with each of these l ine i tems are v a r i o u s  s t a t i s t i c s ,

such as mean demand , standard dev ia t i on  of demand , ave rage  on-han d

-

- 

- 

inve ntory, service level , etc. It would be infeas ible to perform

~separate analysis for each of these line items. Fortunately, the.se i tems can
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be categorized into groups that share common cha racteristics.

Mai n supply uses VOSL rules for making ~ts reordering de-

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

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

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

m ain supply are a l l oca ted  to these c a t e g o r i e s  on the b a s i s  of

their VAD : unit price times twelve months dem and. Table 2-- i

—gives the dollar ranges of each VAD categor y , and these ranges

-~~~ - -vary for different cogs. For example , VA D category J corresponds

to the range $.Ol - $35.43 for cogs 9Z and 9N , corresponds to

the range $.0l — $72.9~ for 91, corresponds to the range

$ .Ol — $109.61 for 9G , etc. Table 2-i also gives the reorder

~ua~tity ~n mo nth s su~~ lv for each VAD category . For exam ple ,

the reorder quantit y is 1.0 months for all items in VAD category

-A , 1.5 months for VAD category B , 2.0 months for VAD category

C , etc.

In addition to the classification by VAD category , items

were also classified in our analysis into three types: items

carried only at main suppl y; items carried both at main sup ply

and at least one activity and/or Servm art; and items not carr~ed

at main supply. Certain average statist ics were estimated for

each VAIl category and 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 VA Il category and type classif ication ,

-and this typical item would have the aver age statistics for al l

Variabl e Operat inLand Safety level _ Re~ uisition s Sb~’rt Model ,

SO, Jul y 7!. 
- 

-

~~~~
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items within that classification. Table B-l in Appendix B il l u s-

trates- this -approach. The two left-hand columns in this table

-
. I. provide the VAD category and type classification , wh ile the re-

inain ing 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 invento ry for each alternative 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 arid

Servmarts carrying that item) value of annual demand wa s- computed ,

and then Table 2—1 was used to assign the appro priate category

-vdseu upun L IIC d r e d - w l a e  ~Aii for that item.

2. 8 Or der i~ g~~ ule s

- 1-his section discusses the ordering rules for the

alternative inventory systems: Current Pull; Total Push; Local

P;is }/Expanded Range; and Local Push/Current Range. These rules

are summarized in Table 2-2.
- 

- 2.8.1 Current Pull System

In the cu rren t system , there are four broad

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

DSA/GSI4 depots to main supply ; (lb) items sent from DSA/GSA depots

to activitie s and Servmarts; ( 2 a )  items sent from vendors to main

supply; aid (21)) items sent froi~i vend ors to activities and Servma rts.

An activity or Servmart submits a requisition to main supply for

I Ii
- U

- -  -~~~~~-~~~-~~~--- - - -  - - -~~~~
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those items carried at main supply. Thus , t he curr ent system

-has either one echelon , two echelons , or three ech elons , dep end-

ing upon the item: one echelon for items (2b) sent directly to

activities and Servmarts from vendors; two echelons for items

(2a) sent to activities and Servrnarts from main supply, which

in turn receives supplies from vendors; -two echelons for items

(ib) sent to activities and Servmar-t s from DSA/GSA depots , which

.in turn orders from vendors ; and three echelons for items (la)

-sent to activities and Servniarts from niai n supply , which in turn

i- orders from USA/GSA depots , which in turn orders from vendors. In all cases,

-supplies are pulled from a higher echelon to a l ower echelon by the lower

echelon submitting a requisition to the higher echelon. In all cases, a reorder

point-reorder quantity model (refer to Appendix B3) is used by the echelon

submitting the requisition. These ordering rules are based upon the para—

—meters (RP 1~ 5 Q~~
) which may vary for different items at different facilities :

~whenever the available inventory (on—hand plus on-order) for i tem i at

facility j falls to the reorder point ~~~~ then Q1~ months ’ supply of

item i is ordered from the appropriate supply point.

2.8.2 Total Push System

In the Total Push system , the inventory manager

(Iti ) knows the total area —wide stock in San Diego (includ ing stock

- I -at main supply, Servii;arts , 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 , transshipp ed at USA/GSA depots , a nd then sen t to ma i n

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

~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ -
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in this system , ac t i v i t i es  and Servmarts rece i ve  al l  their

su pplies from main supply. No stock is warehoused at DSA/GSA. -

First , consider  the order ing rules for resupplying main

-supply with items coming dire ctl y 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 HI sends

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

Diego reaches its reorder point , and the reorder quantity is the

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 ,

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-

quirem ents in San Diego , due to the reduction in variance of lead

time demand.

Next , consider the reordering rules for resupplying main

supply w i th  i tems being t ranssh ipped  at USA/ GSA depo ts .  These

items are the same as the ones currently being sent from USA/GSA

depots ( t y p e s  La an d l. b o f Curr en t Pu l l ) .  In the curr ent sy s te m ,

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

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

that vendors cont inue to send their  sh ipments of these i tems to
[4 DSA / GSA depots in the same quantities - ; but when these shipments

: F -reach a depot , they are not entered into stock , b u t are  i mmed i a t e l y

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

t4SC’s . Thus , a l l NSC ’ s in the nation are resupp lied at the same 

U - -
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time , and the stock which was formerly at the DSA/GSA echelon is

now prepositioned at the NSC ’s. Bec ause all NSC ’ s in the nation 
-

are resuppl ied at the same time , it is necessary  to use a group

- - reordering rule ca l l ed  the base s tock  system ( re fer  to Appe ndix

B.2). A base stock level BSL 1~ is specified for the 1 th item

at the ~th USC. At the beginning of  each day (or at the begin-

-ning of any review period), the available inventory of an item :1

--at an USC is subtracted from its base stock level : the difference

is “the amount to be ordered ” . Whenever the sum o f  “the amounts

-to be ordered” for an item over all NSC ’s equals a prespec ified

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

an appropriate commercial vendor . This approach has the following

- advan tag ous feat ures : -

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 purchasin g cost  (w i th  respect  to quant i ty  d i s c o u n t s )  is -

the same as in the current syst em. This a l so  imp l ies  that the

-aver a ge order quant i ty  sent to main supply in San Diego is the

current USA/GSA order quantit y in months ’ supply.

— b) Because shipments are made in the same quantities be—

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

and handling costs between these points are the same as in the

current system.

c) No inventory holding costs are incurred at DSA/GSA , as

-stock is allocated and shipped to the USC’s as soon as i t r each es

DSA/GSA from the vendors.
it 1~

4~~L.
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d) When shipments are d iv ided  for further d is t r ibu t ion  at

a USA/GSA depot, the latest demand data from the USC ’ s are used

• to make this allocation. This procedure minimizes safety stock

- requirements at the USC ’ s.

Next , consider the orde ring rules for resupplying the act iv-

ities and Servm arts . In the Total Push system , USC has d e ta i le d

visibility of the asset positions at these facilities and pushes

stock from main supply to these facilities ~;hen needed. Because of

its area—wide visibility , it is both feasibl e and desirable for

NSC to use a -group reordering rule when sendir ~g ou t  supplies.

~Ag ain , this group reordering rule is the base stock system. In

other words , supp l i es  for an item are sent simultaneously to all

Servmarts and activities , as opposed to having an individual rule

in which each activity would be resupp lied 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 shorta ges 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 Servrnarts. In summary , the following are the dif-

ferences between the Current Pull and Total Push systems with

F 
regard to resupp lyin g the Servmarts and activities:

J [
~1 a) In the Total Push system , all shipments to Servm arts and

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

from USA/GSA and vendors in the case o-1 Current Pull.

U

L_ -- - - -



- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

F

- 2.12

b) in the Total Push system , the shipments are push~ d to

Servrnarts and acti vities , while they are pulled in the current

system. fl ay ing 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 that all activities and Servm arts are re supp l ied at the

same tine. F{ot-;ever , ind i vidu a l rules are used in the current system.

2.8.3 Local Push/Exp anded Range

In the Local Push/Expanded Range case , USA /GSA

retains the ir current w arehousing function . The Servm arts and

activities are resupp li ed in the same manner as in the Total

Push syste ;t ; however , main supply pulls stock from vendors and

USA~(SA T ahI p 2-? ind ic ates that there are t~-io broad cla sses or

items in Local Pu sL /Expar ided Ra n ge: (1) items ordere d by NSC from

DSA /C SI~ and sent to m a in supply; and (2) items ordere d by ~ISC f rom

vendors and sent to mai n supply. No items are s~ nt directly to

activities or Servma rts from vendors or USA/GS A ; thus , activities

and Servm arts rec r ive all their supplies f r o m  m ain supply.

We ~i l1 discuss onlj the ordering rules for re su pplyi ng main

suppl y, as the rules for activities and Servmarts are the same

as in Total Push. hSC , in 4 h i s  c~ sc , uses the reorder point—

reorder quantity m odel for hn th classes of items and sends a re-

q u is i t i o r ~ e ither to USA /GSA or to a vendor wheneve r the area -wIde

stock at San Die go reaches its reorder point. The reorder quan-

tity is specified a ccording to the VOSL rules [9] at main supp ly

in the curren t s y s t e m .  There are two important differences between

thi ~ system and the Current Pull system with regard to reordering

-~~~~~~~ L4
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2.13

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

PuM only refer to stock at main supply. Having this area -wide

- 

- 
v i sibility reduces the variance of - lead time demand and hence

safety s tock  requ i rements .

b) The range of items at main supply in Local Push/Expanded

-Range sys tem is ex pa nded to inc lude all i tems in the San Diego

area , including items only stocked ~t activities and Servm arts in

the current system.

2. 8.4 Local Push/ Current  Range -

Table 2-2 indicates that there are four classes

n f -j 4- rn c- 4 n + k n t n r 1 1) . e In / 1’ ii ~,. ~‘ en,, + 0- . ., en en e si r 4 en,,, 1 1 , \ T 4- n rn en s-n ,— A  en .- en. A— — ..- — - .  —. 
~~~~~~~~~~~ ~~

J — — .- --. . 
~~~~~~~~~~ 

— — — . - -  

by USC from USA /GSA and sent directly to main supply; (lb) Items

ordered by USC from USA/GSA and sent directly to activities

- -and Servmarts; (2a) Items ordered by USC f rom vendors 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 supply:

-item cla sses la and 2a. In this case , USC uses the reorder

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

DSA /GSA or to a vendor whenever the area-%-~ide stock at San Diego

1 reaches its reorder point. Thus , these are the same rules that

- .  -are used for resupplying main supply in Local Push/Expanded Range.

L Next , consider the ordering rules for resupplyi n g activit ies

and Scrvmarts with items coming directly from vendors and DSA/GSA:

item classes lb and 2b . In this case , USC uses a group reorder-
11 -5 -

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

-
~~~ Appendix 8 . 2 ) .  The order quant i ty is determined in the following

way: the to ta l  a rea -w ide  value of annual demand for an i tem (over

-all activities and Servinarts) is computed first; the corresponding

VAD categc r ’y at main supply is identified , using Table 2— 1 ; and

-the current main supply ord t- r quantity corresp on ding to that ‘lAD

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

- 

- 

- -or~~r size over all fac il ities. However , the v en dor or USA/GSA

-depot makes separate shipments in appropriate amounts directly to

the various activities and Servm art~ , without storage or trans-

— shipment at main  supply. Nevertheless , all activities and -

Servma r-t s are res upp lied simu lt aneo o sly, as a consequence of the

-oroun triqoer in the base stock system.

And finally, consider the ordering rules for resupp lying

activities with items stocked at main supply: item classes la

and 2a. As these are handled in exactl y the sanie way that is

done in the Total Push system , refer to Section 2.8.2 for a

description of those rules.

2.9 Vari~~ jlity_oJ_~~~~~~

In most cases , our data tapes were incomplete , a n d  we

did not have access to actual standard deviation est imates of

the demand for most item s at most faciliti e s. Thus , the sta r-dard

deviation e st it ates that we used were computed w ith a theoretical

formula based upon FAD (frequency of annual demand) data , which

were available at main supp ly and at all major activities; howeve r ,

it was nece s sa ry  to im pute the F At) for i te ms at Servm a r ts  ( r c f ec

-
~~ to Sect ion 1.2.3) .  This  formula was based upon the ~sump tion

U that cus tomers  would a r r i v e  at a f a c i l i t y  a c c o r d i n g  to the Po i sson

- -- -  

- - ----. 
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process (i.e., the arrivals would be random over time) and that the

- purchase quant i ty  for an item would b e the same for a l l  cus tomers

- -  

at a par t icu lar  f ac i l i ty . Let FAD~~ be the frequency of annual

- demand for item i at fac i l i ty  j  (el-ther main supply, an acti-

vity , or a Servmart), and let AQD 1~ be the average quarterly

demand for item i at facility j .  The foregoing assumptions j
imply that the standard dev ati on of quarterly demand for item i

at f ac i l i t y  j  is g iven by

;A QD 1~ (4 /FAD~~)~ ”2

--and the coefficient of variations (ratio o-f standard deviation

to mean demand) is given by

(4 / FAD 1~~) ’-’2

.1;- 1 . 
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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 ~f the lead time which is initiated by the transacti~n at the

issuing faci~ity.

Table 3--i provides the estimated lead times and Tabl e 3—2 provides the

- --estimated transit times for the alternative systems. These estimates are

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

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

L - based upon October 1974 samples of: issues from USA to main supply; issues

:-from main supply to activities and Servmarts; and items at USA. Estimates

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

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

that Appendix.
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4.0 S E R V I C E  LEVELS

In this sec t ion , we co m par e serv i ce l e v e l s  us i ng the

follow ing 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 o-f service level is the

frac ti on of i tems w hi c h a re no t NIS.

in each of the three alternative Push systems , the Area

Naval Support Center has area—wide asset visibility , as w e l l

as rapid communication with each of the Servr~arts and major

activities. Consequently, if a customer demands an item which

is NIS at a particular activity but which is in-stock at another

-ac tivity , the requisition may be t i lled from that other activity.

Hence, the same area — wide inventor y as currentl y 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 HIS if and only if it is HIS at every location

in the area (in keeping with the above discussion). Using 1-IISR

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 Tab le  4 — 1 , where we have emn pi ri ~al ly measured

- - serv ice  l e v e l s  assuming that  inventory va lues , by i tem and

lo c a t i o n , are the same in the current sys tem as w i th  a r e a - w i d e

visibility . It is apparent that there is a significant improve- :4
went in service resulting from area-wide visibility . This is

of course because many items which are HIS at a particular

a c t i v i t y  a re not HIS wh en one cons ide rs  a r e a - w i d e  a v a i la b i l i ty .

-~~~~~~~-- - — -  ~~~~~~~~~~~~~~~~~~~ - - -
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Thus , for example , the current se rv i ce  level  at NAS- NI is

89.0%, whereas area—w ide visibilit y results in a new service

level  of 96 .0%.  That is , 96.0% of i tems wh ich  ha ve demand

at NAS—NI are available either at NSC-SD , at least one of the

7 - m a j o r  a c t i v i t i e s , or at least  one of the 11 Se rvmar t s .

Howev er , only 89.0% are actually available at HAS- N I .

In t analysis which follows in subsequent sections of

this report , we shall adopt the alternative app i-oach of

keeping s e r v i c e  l e v e l s  constant  and computing the resu l t i ng

- --decrease in on-hand inventory levels. For this purpose , we

shall find it convenient to define the service level as the

f rac t ion  of demand s a t i s f i e d  wi thout  a ba c k l o g . See Sec ti on —

6 . 1  and Append ix  8.1 for details .

~
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TABLE 4-1

- - 
- : -

~~~~~~
-.- - -

~~- 
-

THE It-~PACT OF AREA-WIDE ASSET VISI~ JLITY AND REDI-STRTBtITJON 
- 

- -

H ON SERVICE L EVELS IF PRESENT INV EN T0R~ LEVELS RETAI NED 
-

-~Service Level Wi thCurrent Area-Wide
Location 

- Service Level ’
~ Visibility2 H

NSC-S D - 78 .8% 89 .8% fl
DATC 

- - S 

64. 6% 85.0% U
- NSLB 90.6Z 

- - 96 .6% 11
r NARF 90.6 % 95.5%

- I 
- - 11

H A S - N I  89.0% - 96.0%

- NAS~~ 1R 78.4% 
- 

88 .2%

PWC - 86.3 % 97.4%

. HOSP 100. 0% 100.0%

- -Serv mart i~SC-S D Wa vu l 3~aLion 9U.4~
- Servmart NSC-SD - - 

72. 2% 
- 

98. 1% 
- 

j

- --Servmart NAB 79. 8% - 9 9 . 0 %

Ser vmart HAS-NI 81.3% 98.5%

Ser vmart L o n g - B e a c h  Annex 89.7% 98. 6% -

Servuart Imperial  Beach 81.2% -
- 9 7 . 4% -

- 

- 

Servniart Pt. Lonia - 85.9% 98 .4%

Servmar t F-liram ar M ain 89.0% 99.0%

Serv ma rt  Mira mar Au to 87.5% 93.8% -

Servma rt NTC 81.2% 98.0% 
-

Ser vmart NELC -82. 4% 96.8 %

1. The measure of ser v i c e  shown is the frac ti on of ite ms wh i ch
are not IUS. Items w i th  zero demand are excluded from the
ca l cu la t i on .

2. Wi th  area—wide visibility , an i-t ern is MIS if and only if it

~~~~~~~~~~~~~~~~~~~~ at e v e r y ’) ocat i on in the area.  
-~~~~~~~~~~~~
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5.0 ISSUES, RECEIPTS, AND DOLLA R DEMAND

Before estimating costs for each of the alternative systems, it is neces-

sary to estimate changes in the flow of dollar demand and transactions (issues

- and receipts). These estimates are given in Tables 5-1 and 5—2, respectively.

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

-.illustrate the tabl e, in the current system, the seven major activities place

.a total annual dollar demand of $15.437 million on I4SC stock, $6.341 million

- on EISA/GSA stock and $.196 mil lion on the vendors or a total of $21.974 milli on .

In the total push and l ocal 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 local push/current range system, the range at

NSC is the same as currently, so that demands by the activities are allocated

- -as currently. The analysis of Servmart demand 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

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

-and Servmarts.

2. In the second system, issues into and out of EISA/GSA stock are elini-

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

:shipped through PSA /GSA.

3. In the thi rd system. receipts at NSC are increased due to the increased

- range at USC. Note that this is not true of the second system (total

- push) since the economi c order quantities received at HSC (now directly

from the von-b r) are signific antly greater than in the current system ,
1.

-. resulting in less frequent receipts at NSC.

— -~~~~~~~~~~~ -~~~~~~~~~~~~~~~--—— —---— IA
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5.2
- - TABLE 5-1

Dollar Demand (iiiillions of dollars per year)

Current Total Local Push/ Local Push/
Pull Push Expanded Range Current Range

- - -Vendor to EISA/GSA 43.021 0 43.021 43.021 - 
-

- - -Vendor to USC thru EISA/GSA 0 43.021 0 0

- - - Vendor to USC direct 1.116 1.330 1.330 1.116

Vendor to Major Activitie s .196 0 0 .196

- -- Vendor to Servmarts .018 0 0 .018

DSAJGSA to USC 36,087 0 43.021 36,087

L~DSA/GSA to Major Activities 6.341 0 0 6.341

USA/GSA to Servm arts - 

.593 0 0 .593

USC to Major Activities 15.437 21.974 21.974 15.437

USC to Servmarts 7.428 8.039 8.039 7.428

- USC to direct Customers 14.338 14.338 14.338 14.338

F_I
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- TABLE 5-2

Line Item s Transacted (thousands per year)

-Current Total Local Push! Local Push!
Pull Push Expanded Ranqe Current Range

Vendor to USC thru EISA/GSA 0 69.1 0 0

- 

-Vendor to USC direct 4.3 5.4 5.4 4.3

-Vendor to Major Activities 1.1 0 0 1.2

- Vendor to Servmarts 0.5 0 0 .2

- - EISA/GSA to NSC 137.8 0 173.9 137.8

DSA/GSA to Major t :tivities 34.4 0 0 38.2

~DSA/GSA to Servrnarts 15.7 0 0 7.0

— 
- -USC to Major Activities 69.2 104.7 104.7 69.2

-NSC to Servmarts 134.9 151.1 151.1 1 .9

:NSC to direct Customers 436.0 436.0 435.0 436.0

- Major Activities to Customers 618.3 618.3 618.3 618.3

~1~ - -

-- Servmarts to Customers 1363.4 1363.4 1353,4 1363.4

1~

H - 
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6.1 
- 

-

-

6 .0  i NVENTORY LEVELS

6.1 On-Hand Inventory Levels

When estimating inventory levels , it is convenient tc’ 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 . Materir~l which is actively present

:;~within the facility shall he referred to as on—hand inventory. A comparison

-of average on-hand inventories for the alternative systems will be made in

-this section , while the comparison of transit inventories will be made in -
-

Section 6.2. - 
-
-

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

Total i’usn , anu Loca l 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

Diego , although the distribution of this inventory among main supply, activ-

ities , and Servrnarts will be different.

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

-Pro—rated GSA; and San Diego Area-Wide. The Pro-rated EISA inventory is an 
-

estimate of the peacetime EISA inventory that is held for resupplying San -

- Diego. Our approach for estimating this amount is given in detail in the

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

wor1d—~-:ide EISA sales that is attributed to San Diego. The Pro-rated GSA

inventory is an estimate of the GSA inventory that is held for resupp )ying

San Diego. Our approach for estimating this inventory is also given in the

-

~
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6.3

- footnotes to Table 6-1 , and it is also based upon determinir4g the proportion
- 

of GSA sales that can be attributed to San Diego.

- Appendix B discusses our methods for estimating the San Diego a rea-wide

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

-~~~ -Pull system, $l’L053 m illion 1 is the actual current on-hand inventory in

— 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 . Basically, our

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

- 
- 

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

-ratio to the actual currer4t 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 0-f San Diego inventory is much larger for Total Push than for Current
- 

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

- 

-been stored at DSA/GSA h~Is been prepositioned at San Diego in this alterna ’-

tive.
-

- Of the current $14.053 million of inventory held in the San Diego area ,

- 
- L $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

USC nirilmi zes the importance of~ specifying the exact distribution of the San

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

I

-

- -
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~
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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. -

1 6.2 in-Transit Inventory Level s

I 
in-transit i~;ventory is defined as that inventory which h~s 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

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

Table 6-2 sho~.-:s in-transit inventory calculations for each of the

four alternative systems. Thus , for exam ple , the current in-transit inven-

- 
tory between USA/GSA and risc is $1.913 million , in the Total Push System ,

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

ownership (i.e., the portion occurring after the transship~u~nt operation at
- 

DSA/GSA) is $1,721 million. In the Local Push/Expanded Range System, the

in-transit inventory between USA/GSA and NSC is $2.280 million. Finally,

in the Local Push/Current Range system , the in-transit Irn~cntory is identical

to the current system.

~1

1~-4

~1

I - 

-

L
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— L
- :TABLE 6-2

IN-TRAN SIT I UVEUTORY LEVELS

-(millions of dollars) - -

5 Local Push ! Local Push !
- 

- - Current Total Expande d Current
- - Pull Push Range Range

- Ven dor to NS.C thru 0 1.721 1 0 0
USA/GSA

— DSA /GSA to ~4SC 1.913 0 2.280 1.913

DSA/GSA to
Major Activit ies .336 0 0 ;336

DSJ\/GSA to
Servmarts .031 0 0 .031

NSC to 
‘

Major Activities .170 .242 .242 .170

I1SC to
Servniarts .082 .088 -.088 .082

H

H
ii —

1 Por ti on under USA/L ISA ownership

- 
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7.0 COST ESTIMATES

- The purpose of th i s sect i on i s to at tach cos t es ti ma tes

to the changes p red ic ted  in Sec t ions  5 and 6. These es t imates
- - -a re 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 syst em , and Tables 7—7 , 7-8, and 7-9 deal with the Local

Push/Current Range system. The first tab le in each group of

-three summarizes the cost estimates by type of cost or function

(e.g. inventory holding vs. transportation , etc~ ). The secon d

table in each group gives a more ‘etailed breakdown of these

-costs . The third organ izes 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 holdi n g rate includes

-the cost of capital , obsolescence and a carrying cost. Thus ,

for exampl e , the current DSA/GSA on-hand inventory hold ing cost

(from Table 7-1) is $6,778 million per year , com pared to S7.673

million in the total Push system . Ho we ver , the ho l ding cost in

the latter case applies to inventory owned by USA/GSA but not

~stocke d at a DSA/GSA depot. Referring to Table 7-2 , it is seen

-
~ 1 

-- that $5.889 mi l l ion  is incurred by USA / G SA -for stock on-hand at

NSC and the Servmar ts  and $1 .78 4 is incurred for s tock  on hand

at the 7 majo r a c t i v it i e s  (The pa rent het ic ~’ ’ exp ress ions  in

Tab le 7 — 2 indicate the party incurring the expense.) The same

- 
I i n format ion may be obta ined from Tab le  7-3.  Note from Table 7-1

HI!
- - —— --“ -~ - - — - - — -~~~ — - —- -- - —--. S.L 
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that there is an overall $2.056 m i ll i on re duct i on i n inventor y

ho lding cost  due to the a r e a — w i d e  v i s i b i l i t y  and to the reduct ion

- - 

of l ead times. There is likewise a reduction in the two Local

Push systems as seen in Tab les  7-4 and 7 — 7 .

The in-transit inventor y holding costs are obtained by

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

-value of in -tra nsit inventory as reported in Section 6. The

-in — transit inventory holding costs in ea~ h system are roçigh ly

-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 wh ich 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 j
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

H L ma ter i al w i ll be sh i pp ed direct from the vendor to NSC

[1 
ra ther than transsh i p ped throu gh USA /G SA , thus avo i d i ng

-doubl e transportation costs. It is not possible to

-estimate the fraction of material which would be shipped

direct.
- I

t~ IlLI
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2. In the Total Push system , th e re w i ll be an i ncrease

in shi pment s i ze  for mater ia l  sh ipped to NSC. Th i s
— 

- 

- .  may resu l t  in fewer cos t ly  parcel  post shipments as

wel L- a*~-i~ore advantage ous common carrier rates.

3. In the Total Push and the Local Push/Expanded Range

sys tems , certain items which were shipped directly to

activities and Servm arts in the current system are

now sh i pped to NSC , perhaps facilitat ing more economic

- 
- 

trans portation rates.

The t-~SC local transportation costs are $.725 million in

- -the current system and are increased sli g htly in each of the

alternative systems . This increase is due to transportation

- - r n c t c  ~c cn r i~~t ed w i t h  t h~ increased rance at NSC (in the second

-and third systems ) and to transportation costs associated with

~materia l redistribution which is necessary to implement the

~a r e a — w id e  s e r v i c e  leve l  concep t .

- - The receiving cost estimates include the following cost

--account s: i ncorni ng storage , receipt con t-i ol , receiving operations ,
- - 

- and bin operations. The USA/GSA receipt costs are e liminated in

L :the Tot el Push system (see Table 7—1 ) since material is no longer

... rece ived into stock at USA/GSA depots (there is , h owever , a

- 
L transshipment c o s t ;  see below). The NSC receiving costs are

-
~~~

[ -increased in the Total Push and the Local  Push / Expanded Range
~I - systems (see Tab les  7- 1 and 7-4 )  s ince  the range of s tock  at

L NSC is inc reased .  However , in the Loca l  Push/ Current  Range

system (see Table 7-7 ), the NSC r e c e i v i n g  co s ts  ( inc luding Servmart

i i :

~

- ~~- -~ ~~~~~~~~~ ~~~~~~~~~ .~~~— ~~~----~- --~~~~~ - -- — - 
- - - - - ——-  - —
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costs) are decreased slightly because of a decrease in the

rece ipt frequency of material sent from USA/GSA to Servmarts.

-
~~ 

See Table 7-9 , Part 11— 4 , for a more de ta i led cos t break down
-
~~ show ing this decrease.

The issuing cost estimates include the follow ing cost

accounts: requisition processing, packing, b i n i ssue , bulk

issue , and shipping (loading). The USA/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 shi pmen t .

The NSC issuing costs are affected by two factors: the
- 

- 
elimination of requisition processing cost in all systen’s other

than the curren t, 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

sli ght decrease in issuing costs in the Local  Push/ Cur ren t

- 
- Range system .

The USA/GSA transshipment handling cost is USA/ GSA’ s cos t

(exc lud ing  t r anspo r ta t i on )  of t r anssh ipp ing  mater ia l  from the

vendor to NSC in the Total Push system . As discussed in - 
-

Appendix C, this cost is based upon current USA/GSA costs for

~ Li load ing and un load~ n~ of material , packing, and receipt control.

The current overhead cos ts  are base d on the f o l l o w i n g
~ - accoun ts :  care of  mater ia l  in s torage , rewarehous ing,  preserva-

3 ~~~ . t ion and packag ing, inventory , t ra in ing  s to rage , storage  and

r - --warehouse support , labor  and eq u i pmen t overhead , pack - g e arid

LI issue support , comman d , mana gemen t en gi neer i ng , comptro l le r ,

— - ~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- -~~~~~~~~~~~~
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c iv i l i an  manpower , data p rocess ing ,  o f f i ce  serv ices , mis-

ce l laneous admin is t ra t ion , communicat ions , secur i ty , u t i l i t i es,

building maintenance , real property main tenance , procurement

of pallets , and  ge n e r a l  eng ineering support. Changes in over—

head cos t s  at a parti cular loca ti on ar e com p uted assum i ng a

-fixed ratio of overhead costs to operating costs in issuing,

receiving, transshi pment handling, an d loc al t ranspor ta ti on.

-Current land and building costs associated with the 
-

- - retail supp ly function are estimated by considering a rental -

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

land and bu i ld ing  assoc i  a ted w i th  re ta i l  supply opera t ions  (such -

as material handling, requisition processing, etc.) and land —

and building associated with the storage of retail inventory . -

~~~~~~~~~ ~~i i uper  aL u ri ~~—r ei ~Le d 1 ari d ~nd bu M d in y costs are

estimated assuming a fixed ratio of these costs to operati ng 
- 

-

costs in issuing receiving, transshi pment handling, and - 
-

local trans por ta ti on . Changes in storage—related land and -

building costs are estimated assum ing a fixed ratio of these 
-

cos ts to dollar value of inventory .

I

- - F  
4
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TASLF 7.1 7.6

-St#?- ’MW CO~PL.P1SO 1 O’~ AN~UAL RrCu JN I~ S~S~LM COSTS BY F W~C i 1UM FOR CtJRI~EN1 PULL VS. TOTAL PU3H SYSTU-11

(In suj~pQrt of S~n Dic- ~o ’ s arva-w ~de deniand for current ly
- reta il managed inv entory; mil li ons of dollars per year)

rinanclal kco unt - Curren~~~y~~em Proposed ~ystem Sav ings

1. Inventory Ho ld ing Costs (not in c1ud ir~ land & bui1din g~
~2l% of Inventory value)

a. DSWGSA 6 .778 7.673 ( .895)
b. uSC (inc luding S~rvmarts) 1.167 0 1.167

C. Major activities 2 
1.784 0 ~~784 —

Total ln-ientory Hoichog Casts 9.729 7.673 2.056

2. Irc-tr ans it _ Inventory _Mal~ j~ 9~çosts (021% of Inventory va lue) -

-a) DSA/CSA 0 .431 ( .4 3 1
-b~ I-5C (ii rlu din9 Servma rtsj .426 0 .426
c) Itajor ~; ti ’.- it ies 

- .10? . _ !  .107
- Total In-transit Inventory Holding Costs .533 .431 .102

3. Transport~tior. Costs

- I a) DSA/~~.; 6. 564 
- 

6. 564 0
b) t~SC ( io c ludlng Serv - ia rts) 

- .725 .886 ( .16 1
-Total lrans ~ -~~ t i on  Costs 7 .289 7 . 4 5 0  ( .161

4. Receipt Costs ( in c1u~e~ incornag s t o ra~ c- . recni pt control .
re ce ivin g operat ions & bin opera t ions) -

a) DSA/GSA .295 0 .295
b) PiSc (ir.1 d in g Servoart ~ ) .762 .812 C .0~O
c) Major ac t ivlt i c- .34 6  . 346 — 0
Total ~.cei ~ t Costs - 1 .403 1 .158 .245

5. ~~~~_C~~t s  (inclu des requ is it v- n pr oe cs1n~~. peck ing, bin
• and bulk issues end lo ading)

a) USA/GSA .593 0 .593
b) ESC (in~1uding Scrvmar t s) 1 .155 ‘ 1. 24 5  ( .090 ) 

- 
-
~

Total Issue Costs 1.748 1.245 .503

6. ~~~~~~~~~~~~~ 
- -

a) DSAJCSA (i r ~-1~~ receivi ng oper ations , rece ipt control , o .499 ~( .499 ) 
-
~ 

- -

packing and load ing)

7. Overheed
a) USA/GSA (apol led to r. cc ~;-t , issue and tran s shlpne n t handl ing 1.166 .655 .511

- 
- 

- handl ing c o st s ) —

b) NSC (Inc lud ing Srrvnurts; applied to Issue , rece i pt and 3 .469  3 .864 ( .395
- 

- transportation costs) -~
- 

. - c) Maj or ac ti vit ies (appl ied to receipt costs) .454 - .454
Tota l Overhea d Costs 

- 
5.089 4. 973 

- 

.116

-8. tand and Fu~~~~~i~~gI ’ a) DSA•/&SA - 1.009 .040 1.049 - 
-

U - b) NSC (inc lud ing Se-rvin art s) .389 1.121 C .732 )
c) Major ac tiv It ies .296 .296 0
7ota ) tand and Bu ilding Costt T.)74 E15 7 . .3 1 7

GRA?W ZOTAL 27. 565 24.886 2.679
_ _—  -— 

. .

1 
~~ propo~cd .-P--~lp sale systee ; is one in whlcP DSAf ~SA p r i- po si t lo ns s t ock  at en Ar ea Naval Support Center (pe rh ’sps
Pla in S~~-)y ) a n l  a t the ~n- r A . t i v i t  i t-s. lP-~e A T C a  h~~a i  Support Center r-.i. t ains dctallc d area ass e t v i s i b ili ty
and p t . v . .-~. u n i f : - - c f - r v , - r to ~~ vt t l c - -.; tI. - cy c t - ’ COn%~ StS of f u l l  v e r t i c a l  n - . r igor-en t s i~~r c r t where inven—
tory i~ 1-- ~c I r - i  b. tf t  frc- , P-~./C ,S~ tu :.~-C ar - I in t -u n h.. MS C to the Maj o r f . c t i v l t j e 5 .  l i e ran q - - of ,te r’c  carried

at the- Na val Su~- ; . - t - t  Ce nt e -r .c i nc reased t rom the cu , ,- . t  ~.‘,C ran ge to incl ud e a l l  Item s carried at  the S e ry m a r ts  - - -
~

snd ,ajo.- act. ,.t.,-s. -
2 Usc tol $owin9 activ itie , are Inclvded : DAIC . NSLB . N#RF I bAS .Nl , MS-IIIR. fl’C, ~iU0SP.SD.

—---- —~~~~~ — —--- ~~~— ~~~ 
-~~—---.---- — 
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lADLE 7-2 7.7

- DETAIL OF ANNUAl. RECURRING SYSTEM COSTS BY FUUCTIO~ FOR Cu RRENT PULL VS. TOTAL PUSH SYSTEM
(mi l lions of do ll ars per year) -

Financial Account - 
- 

Current System Proposed System Savings

)nv ,ntory_Hold n Lcasts (not including land & L-_ i lii ng s -

- @21% of inventory value)
a. Related to peacetime assets held at USA/GSA 6.778 (DIG) 0 6.778

b. Related to peaceti me assets at USC and 11 Sc rvm arts - - 1.167 (USC) 5.889 (DIG) (4.722 )
c. Related to peaceti me assets at 7 major activities - L784 (/iCT ) 1 . 7 8 4  (DIG) 

- 
o

Total Inventory Holding Costs 9.729 7.673 2.056
(Al ternatively this translates to a one-time reduction in inventory of S9.79M.)

~. In—transit Inventory Holding Costs (@2l~ of inventory value ) —

a) In-tr ansit fro m USA/GS A to NS.C (excluding Servrnarts) .402 (~~C) .361 (DIG) 
- 
.041

b) in-transit frc-m USA/GSA to Servmarts •007 (nSc) 0 .007
- -c ) In-transit frc -~; USA /GSA to major activit ies 

- 

.071 (ACT) 0 .07 1
-d) In—trans it from N SC to Servm rts - .017 (USC) .019 (DIG) ( .002)

- e) In-transit frc~ U SC to major activities : .036 (ACT) . 051 (DiG) ( .015
Total In—transit Inventory Holdin g Costs - .533 .43 1 .102

(Th is translate s to a one-t i r .c red uction in inventory of $.4 9M.)

3. Tran~~~rtat ion Costs 
-

a) USA/GSA to NSC (excluding Sort-marts) 5.507 (DIG) 6.564 (U/C) (1 .057)
i.; ~) ;;- ti~J;;% LU I V o U I  b .ub~ ö .

e) DSW C~A to major act iv i t ies 
- 

- .969 (D/G) 0 .969
d) USC to Serv ma rts 

- 
- .145 (USC) .161 (USC) ( . 0 16 )

e) USC to major activities - .301 (USC) •439 (USC) ( . 138)
f) USC to other customers .279 (USC) .286 (USC) C .007)

total Transportation Costs 
- 

7.289 7.450 C .161)

4. Rece i i t C o ~t s  ~~ncludes incoming storage , receipt control , 
-

receiving operations , bin operations)

a) From p~I~ C~~A to ~i~;c (excluding Scrvctarts) - - .548 (USC) • 5 9 5  (USC) ( .047)
b) From [Y t.’ - to Servmai-ts .017 (USC ) 0 .01 7
c) Froze USYG: ’~ to major ac t iv i t i e s  .102 (A CT) 0 .102
d) From ~ Y. 1.~ Servmarts . .179 (UsC) .197 (Usc) C .01 a)
e) Frc~- L•~ to r~ j o r  activities 

- 

- .24 1 (ACT) .346 (ACT) ( .105)

f) From ‘ - ;  ~r~j i - s  to USA /GSA .295(0/ C) 0 .295
9) Fro~ vendors to ~-~SC (excluding Srrtanarts) - - - .017 (USC) .020 (USC) ( .003)
Ii) Frcs~I vvn-I . - r s  to Serv nua rts 

- .001 (rISC) 0 . .00 1 
-

- 1) In. - vendors to major activities - _.003 (A CT)  0 .003 
- 

-
~.,

Total Receipt Costs 1. 403 1.158 .2 4 5

5. Issue Costs (Includes req u isition pr~cessin ~, packing, bin and__________— 
bulk issu es and lo~c 1i rz ’j) -

a) From DSA/GSA to ~SC (ex c l u d i n i  S~-rv marts ) 
- •500(U/G) o .500

fl 
b) From DStJC~~1\ t~~- Scrv ~~rts .01 7(D/ G) 0 .017
c) Irom DSA / GSA to s~tajor ac t i v i t i es  - .076(l )/C) 0 .076
d) From 1~SC to Servmarts - .236( I4SC ) .213 (USC) .023

~
) F rom USC to major act iv i t i es - .33 1( NSC) .444 (USC) ( . 1 1 3 )

f) From USC to a l l  ot~ -.’r customers .588 (IISC) , 5~ B (USC) 0
Tota l Issu e Costs 1.74 8 1 .245 .503
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TABLE 7-2 (contin ued) 

7.8

Financial _ Account Currs~nt System Pr~~~~~~~yst~~ Savi~~~~

6. Transsh~pr ent andlJj~j (ncludes receiving operations , receipt -

control , pack ing and loading) 0 .499(0/c) C .499 )

7. Overhea c ts - 
-

H a) DSA/CSA (applied to receipt, issue, & transshipment - 1.1 66(0/c) .655(0/C) .511
tiandling costs) .

b) t~Y (includ ing Se rv r -art s and applied to issue recei pt 3• 4~ 9 (USC) 3 .864 (HSC) ( . 39& )
ari d tran~~ortat ion costs)

c) F~ajor a tiv it i es (applied to receipt costs) - •4~ 4 (ACT) ,454 (Act) 0

Tota l Over h ead Costs 
- 

- 5 .089 4 . 9 7 3  .116

8. Land & R uf l d i n g  - -
-~~ 

- a) Storage-related at PSAIGSA (applied to on-hand 1.017(0/c) 
- 

0(0/C ) 1 .0 17
inventor y)

- I - b) Operations-related DSA/GSA (applied to appro priate .012 (DIG) .040(0/C) .032
handling costs)

c) Storage-related at USC (including Servmarts) .175 ( ~C) .883( NSC) ( .708 )
- d) 0pe~-ations-re1ated at USC .2 14 (UsC) .238 (NSC) ( •~~ 4

e) Storage-relatad at major activities .268 (ACT ) .26 8(A CT ) 0

f) Opc ations-relatcd at major activit ies .028 (AcT ) .02 8(A CT ) o
Total Land and E;uilding Costs 1.774 1.457 .317

GRf~.O TOTAI. of Annu al Costs 
- 

$27 . 565 M ~24 .8~ t,M ~~ .67 9r-u

- (Grand Total of one-time Reduction in inventory of $lO.28M)

[ 1 Parc nt ~ - tic al expression indicates party charged with expense.

H I~1 - 

-

-

- -
- 

-

. 

- 

•

0 
-

- -

-~~~~~~
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7.9
TABL.E 7-3 -

SUMMARY_ OF ArfliUAL RECURRING COSTS

CURRENT PUL L VS. TOTAL PUSH 
- 

-

(millions of dollars pe r year) 
- 

-

Curren t Proposed Savings
Financia l Acco unt System y~~~nt (current ~~~~~~~~~~~

1. lISA/GSA Cos ts - -

1. lnvento~y hlo]~jj~~ Costs (not inc luding land and building)

a) Related to peacetime assets held at USA/GSA depots 6.778 0 6.778
(@21% of inventory value)

b) Related to peacetime assets at USC (including 11 - 0 5.889 (5.889)
Servmarts )

c) Related to peacetime assets at 7 Major Activities 0 1.784 (1,784)

Total Inventory Holding Costs 6.778 7~.673 ( .895)

2. In-transit Inverto~yJ din Costs (@21% of inventory
— value )

a) In transit  from CSA/GSA to USC (excluding Servma r t s) 0 .361 ( .361)
b) In transit fr-j:~ DSA/GSA to Servmarts - 0 0 0

c) In transit from DSA/GSA to Major Activitfes 0 0 0

d) In trans it from USC to Servmarts 
- 

0 .019 ( .019)
e) In transit from USC to Uaj~r Activi ties - 0 .051 ( .051)
Total In Transit Inventory Holding Costs 0 .431 C .431 )

3. Tran~por tat ion Costs — - -

a) USA/GSA to USC (excluding Servmarts) 5 .507 6.564 (1 .057) - - -

b) DSA/GSA to Sort-marts .088 0 .088

C) USA/GSA to 1-~ jor Activities .969 0 .969

Total Transportation Costs 6.564 6.564 - 0 -:

4, Rccei pt. Costs (includes incoming storage , recei pt .295 .295
contro l , receiv ing ep-~t-ations and bin operations;
re~~esen ts rec cirts from vendors into PSA/GSA stocks) -

s. Issue Costs (in — hides requisiti on prozessing, packing , -

.,. bin ari d b u l k  issues and loading) -

a) USA/GSA to USC (exc lud in 9 Servmarts ) .500 — .500[ b) USA/GSA to Servmarts .017 — .017 -
- -

c) DSA/GSA to Major Activities .076 -
— .076[ Total Issue Cost ; .593 — .593

6. - 
~~~~~~~~~~~~~~~~~~~~~~~ (includes receiving operations , 0 ,499 ( . 499 )

r recei pt , control , p~tcki ng and l oad i n g )  -

s..~ 7, Oyc rhe~~ (ap p lied to receipt , issue and te-ansshipnzent 1.166 .655 .51 1
hand ling costs ) -

Ii
A ~

—-——-
~~~~~~~~~~~~ — - - - - 
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TABLE 7-3 (continued) 7.10

Current Proposed Savings
- Financial Account System Sy~tein jç~~~-ent less pro2psedj

8. Land and Building

a) Storage-related (applied to on-hand inventory 
- 

1.017 0 1.017
at DSAIGSA) 

-

- b) Operations-related (applied to receipt , issue .072 .040 _.032
and transshipLrent handling)

Total land and Building 1.089 .040 1.049

- TOTAL OF F-Ir:IJfCIAL ACCOUUTS 1 - 8 16. 485 15.862 .623

II. USC Costs (inclu~ ing 11 Serv-iarts)
- - 1 . Inventory Holding Costs (not in:luding land & building)

a) Related to pe~ cetir-o assets hc-1~J at USC and 1.167 0 1.167
Servaiarts C 21~ - of invrii to~y val ue)

2. In—tra nsit lr- .iiLor o Cnn ts (@21% of inventory
va l u~)

a) In transit frc :-i OSA/CSA to USC .402 0 .402

b) In transit fro m USA/GSA to Sort-marts .007 0 .007

c) In t r ansi t  from USC to Servniarts .017 0 .017

IV~~ ~~~~~~ u,,-~~~~s- ~~~~~~~~~~~~~ :~~~ ;~~ ~~~~~~~~~ .4 2u .~~~u

3. Transpo rtation Costs -

a) USC to So rt -marts .145 .161 ( . 0 1 5)

b) USC to Major Activities .301 .439 - (.1 38)

c) USC to oth2r cuSto~ie rS .279 .786 (.007)-

Total Transp~ -ta tfon Costs 
- 

.725 .886 (.161 )

4. Rece~pt Costs (includes incoming storage , receipt 
-

Control , receivin g op~ ratiu~~, ai-~d b in  oper~ticns;
represents i e~~e ir- t S iro~J ven~~)i- s and [iSA/GSA depots -
into stock at NSC and Servinarts)

a) From DSA/G~’ to USC .548 .595 (.047)

b) F rom USA/G SA to Servrnart s .017 0 
- 

.0 17

c) From vendors to USC - .017 .020 (. 003)
d) From vendors to Sort-marts .001 0 .001

- e) From USC to Ser~marts - .179 .197 (.018)

Tota l Receipt Cast s .76 .812 (.050)

5. Iss ue Co - t c (includes requi sition processing,
packing , bin and bulk issue and loading) - 

—

a) From USC to Serv nur ts .236 .213 - .023

b) 1rv -~ U SC to hhjor Ac t iv i t ies  .33 1 .444 ( . 113)

c) Fron~ USC to all ot her custom ers .588 .588 0

Total Issue Costs 1.155 1 .245 ( .090 )

- -
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TABLE 7-3 (continued) 7.1

- 
. -Currrnt Proposed Savings

Fina nc ial Acco unt ~ystem_ System Icurrent less prc~p~~ )

6. Overhead Costs (applied to issue , receipt and 3.469 
- 
3.864 (.395)

-~~~ transportatiw~ costs) 
- -

-
~~ 7, Land and Buil dinq Costs

- I - a) Storage-r~-lated (applied to on—hand inventcry .175 .883 (.708)
at USC and Sc r - ;~~rts)

b) Ope rati ons -r - -~itcd (appl ied to receipt , i ssue .214 .238
and trc ;.s~ —r~~tion )

Total Land and [iuil din g Costs 
- 

.389 1.121 (.732)

TOTAL OF ACCOW~TS 1 - 7 8.093 7.928 .165

III. Major Activity Costs

1. Inventory 1dm Costs (not including land and 
-

bui 1diii ~)

a ) Related to peacet ime assets at 7 [4ajo r Activit ies 1.784 0 1 .784

2. ~n-trans it inv ntq~~j~~lding Costs (@21% of -

inventory value)

a) In transit from USA/GSA to Major Activit ies - .071 0 .071

b) In transit from NSC to Major Activities 
— 
.036 .036

~~~~ ~~~~~~~~~~~~ ~~::-~~~~:~~~~
- -

~~~~ ~~~~ .1u; .io~
- 3. ~~c i pt_~~ st~ (includi nq storag~ , receipt control ,

receiving oporations and b~r opordtlons; represents
recei ;-t s frc -- : vendor , GSA/ GSA copo t s , ~nd USC W~its
stocked at the Major Activities

a) From vendors .003 0 .003

b) From USA/GSA .102 0 .102

c) From USC - .2 41 .346 f.105)

Total Recei pt Costs .346 .34 6 0

- 4. p~erI-~~~ _ çoc~~ (applied to Receipt Costs ) .456 .4 54 o
5- L _

~yft~
j
~
g. -

a) Stora ge— rel ated (applied to on-hand inventory 268 .268 0
at activities)

b) 0pera tions—r el~ tcd (applied to receipt) .028 .028 0

Total Land m d  Build ing .296 .296 0

TOTAL Of A~COP~TS I - 5 2.987 -1.096 1.891

427.565 $24.BBS $2.679 

~~~~ --~~~~-—~~~ 
- 

. 

-
~~~~
--

~~~~ 
-.
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t 7 1 2- TABLE 7-4

tJiIMARY COMPARISQU OF A~ dJAL RFC IRRIUG SYSTE M COSTS BY FUNCTIU~ FOR CIJRRFUT PULL VS. 10CM PLl / EX PA OFD Pi~~ t SYS fM 1

(In support of San Diego ’s area-wide demand for currently-retail—managed inventory ; mill ion s of dollars per year )

- 

-
~ Financial Account - 

~c~rrent ~~~~~ J~~nr -c ~ — i~tern Savinq~

1. 1nvento~yj~oldir~ Costs  (not including land and building; 
-

~2I~ of inventory value )

a) USA/GSA -6.778 - - 
6.778 0

b) t~SC (inc1uth ,~ Serv marts) 1.167 2 .273 (1 . 1 06)

c) Major activities - — 1 .784 0 L784

Total Inventory Molding Costs 9 729 9.051 .678

(Ahernatively this’ translates te a one-time reduction in
inventory of $3.2~~)

2. ln-4 ran~ it_ Inventory_Ho1diu~_Costs (@21% of inventory
values)

a) USA/GSA 0 0 0

- b ) USC ( inc lu d i rg Serv m-i r t s ) .426 .549 (. 123)
c ) M a j o r  a c t i v i ti e s  .107 0 .107
Total [n-transit Inventory Holding Co-sts .533 .549 (.016)

3. 
~~~~~~~~~~~~ -

a) USA/GSA 6,564 6.564 0

b) USC (inclu di i~ Servma rts) - 

.725 .885

- Total Transportction Costs 7.289 7.450 (.161) - —

4. Receipt Costs (includes incoming storage , receipt
control , receiv ing operations and bin operations)

a ) USA/GSA .29 5 .295 0
- 

- 

b) USC (including Servmarts) .762- .877 (.11 5)

c) Kijor Act ivities 
- 

.346 .346 - 0

Total Receipt C u t~ - 
1,403 1,51 8 (.115)

5. Issue Costs (includes requ isitio-i procescing , packing,
bT~~and bul k issues and loadin q )

a) USA/GSA .593 .575 .018

b) USC (including Servm -u-ts) 
~I~~1SS 1 .24S ,~ p9o)

‘ Total Issue Costs 1.748 1.820 (.072)

- H 
~~- - i. In co n trac t to the Total Push 5y~.tf-m , the proposed system is one in ~:h~ch USA /GSA depot stock is not c1 ir - i~nated .

The area Uav al Sup ; rt CEn t -~- r cqu isitio n s n ~te,-i~ l fruo [ i SA ’ GS A . Lo cal manaqei~ent of inventory., hot-,cvcr , is
— Identic al to t l~ t in the inta l  Push s~ ti i-i . likewise, the r~n e  of ite~-~ carried at the Naval Su ;-l-u rt Center

Include s a ll 1te~-is carried at the Serv ma ,-t s mo d 1-Lijor Ac tivitie s .I.  -

- -
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— 1. 
TABLE 7-4 (continued) 7.13

- 

Financial Account Current System Proposed System Savj~~~

6. Over head -

a) USA/GSA (applied to receipt and issue costs) - 1.166 1.142 .024

b) USC (including Servmarts; applied to issue, 3,459 3.950 (.481)
-. receipt and transportation costs) -

c) Major Activities 
- 
.454 .454 0

Total Overhead Costs 5.089 5.546 (.4S7)

‘7. ~~~~~~~~~~~~~ -

a) USA/GSA 1.089 1.087 .002

‘‘ b) USC (including Serv~ -arts) .389 .317 .072

- - c) I- - J~- Activities - .296 .296 0

- Total s and and Building Costs 1.774 1.700 .074

- GRAUD TOTAL -4 2 7 .56 5  S 2 7 .6 3 4  (.069 )

I -

1. 
-

t 
-

- -

j 
- 

.

9

1 1

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

. 
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- 7.14

— - 
‘TABLE 7—5

DETAIL OF AN~[UAL_RECURRftG_SYSTEM COSTS BY FU NCTIO N FOR CURRENT PULL VS .. LOCAL PUSH/rX PAUD ED RANGE SYS TE M1

- . 

(millions of dol l ars per year) 
-

Financ /~ccount ~:~~~~~n~~S .st ei n Proj~~~~l System Sav i ri~~
-

~~~~~

1. Inventory I ’lding Costs (not including land and
- - ¶ building; t’2i~~ of inveotory value)

,,) Related to peaceti.~o assets hel d at GSA/GSA 
- 
6.778 ( D I G)  6.778 (DIG) 0

b) Related to peacetime assets ot USC and 11 Servmarts 1.167 (Usc) .489 (USC) .678

c) Related to peacetime assets at 7 Major Activities 1.784 (AcT) 
- 
1.784 (nscj 0

Total Inven tory Holding Costs 9.729 9.051 .678

(A1 ternativ~ly this trais lates to a one-time reduction - 
-

in inventory of $3,23M)

2. In-transit In entor~~Ho1din~ Cost s (@21% of inventor y value) - I

a) In—transit from USA/GSA to USC (exc 1c~ irig Servmarts) .402 (usc ) .479 (USC) (.077)

D) in—trans it irom ~~~~~~ to ~ervmar ts -.007 (USC) 0 .007

c) In-transit from USA/GSA to 1-tajor A ctivi Lic~ 
- 071 (ACT) 0 .071

d) In—tr ari ~it fror: USC to Sery marts - 

.017 (uSc ) .Gl 9 (Usc ) (.002)

e) In-tra nsit fro m USC to Major Activit ies O~ 6 (ACT) .05 1 (N SC)  (.015)

Total In-transit Inventory Holding Costs 533 .549 (.O1~~)
(This tran sle~~-s to a one-time increase in inventory of
$.078;-:)

3. Tran s~ortat io~ Costs 
-

a) USA/GS A to USC (excluding Serv mart s ) 5 .507 (D/G) 6.564 (DIG) 
- 

(1. 057)

b) USA/GSA to ~erv~ -~rtS - .088 (0/6) 0 .088

c) DSA/GSA to Major A-:tivities 969 (DIG) 0 .969 —

d) USC to Servmarts .145 ( US c) .161 (USC) (.016)

e) USC to Ma jor 1 ti~ it ies .301 (uSc ) .439 (usc) (.138)

f) USC to o t Jc r c us tc . ors .279 (N~cl - .786 (U SC) (.007)

Total Transportation Costs 7.289 7.450 (.161)

9

Pa rent iv t l ca l  express ion indicates party charged with expense.
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- TA’lIE 7—5 (contI nued) 7.15

- - Financ ial ~ccount - Current System ~~~ psed Syst~~ ~~~~~~

~~~~~~ Costs (includes incomilg storage , receipt control ,
receiving operations , bin operations) -

a) From USA/GSA to USC (excluding Servmarts) .548 ( UsC) .660 ( USc) ( . 1 12 )

b) From USA/GSA to Servmarts .01 7 (N Sc) 0 .017

c) From DSA/C~A to Major Ac t ivit i es .102 (AcT)  0 .102

d) From USC to Servmarts .179 (flsC) .197 (USC) (.018)

e) From USC to Major Activities - 
.241 (ACT) .346 (ACT) (.105)

f) Fraui vendors to USA/GSA .295 (0/6) .295 (0/6) 0

-g) From vendors to USC (excluding Servmarts ) .017 (USC) .020 (USC) (.003)

h) From vendors to Servrnarts .001 (USc) 0 .001

1) From vendors to Major Activities .003 (ACT) 0 .003

Total Receipt Costs 1.403 - 1.518 ( . 1 1 5 )

5. j~su~_ ç~4~ (includes requisition processing, packing, -

bin and bulk issues and loading)

a) From USA/GSA to USC (excluding Servearts) .500 ( D I G )  .575 (0/6) (.075)

b) From USA/GSA to Servniarts .017 (DIG) 0 .017

c) From USA/GSA to Major Act ivities .U16 (IJu1~j U

-d) From USC to Servmarts - .236 ( USC) .213 ( USC) .023

-e) F rom USC to Major Act ivities .331 (USC) .444 (uSC) (.113)

- f) From USC to all other cu stome rs ,~~~8jj~~j ) - .588 (USC) 0

Total Issue Costs - 1. 748 1.820 (.072)

6. Overhead Costs

a) USA/GSA (applied to receipt and issue costs) 1.16 6- (D/ G~ 1. 142 (DIG) .024

- b) USC (includire. S’~rvmarts a~~ applied to issue 3.469 ( USC) 3 .950 (USC) (.481)
receipt and tr anu port ati or i costs)

c) Major Activit ies (applied to receipt costs ) .454 (ACT )  .454 (ACT) 0

Total Overhead Costs 5.089 5.546 (.457)

7. Land and Bu i l d i n i 
-

a) Storage-related at USA/GSA (applied to 1 .017 (DIG) 1.0 17 ( D/ G) 0
on-hand inventory )

b) Operations-related USA/GSA (applied to .072 (n/c.) .070 (0/6) .002

U appropri ate hand ling costs)

c) Storage-rel ated at UcC (including Servmarts) .175 (USC) .073 (USC) .102

d) Oper ations - r t -l at ed at USC 
- 

.214 (USC) .244 (NSC) (.030)

e) Storagc ’-r ela t€- d at Major A ctiviti e s .268 (A C T )  .268 ( A C T )  0
1) Operat ions -related at Major A c t i v i t I e s  .028 ( A C T )  .028 ( A C T )  

______

T o ta ’  Land and Building Costs 1.774 1.700 .074

L~ ~ F ANP4UA ~~~C O C TS $27 SGSN êaJ 634 ( 069)
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- . TABLE 7-6 
- 

7.16

- SUMMARY OF AUUUAL RECuRP~rUG COSTS 
-

CURRENT PULL VS. LOCAL PUSH/EXPANDED RAN GE SYSTEM

- (millions of dollars per year)

Current Proposed - Savings
Fina ncial Accou nt System Systt- m (current less proposedi

I. DSA/GSA Costs 
- - -

1. Inventory Holdin_g Costs (not including land and
bu ilding ) 

- 
-

B a) Related to peacet ime assets held at USA/GSA 6.778 6.778 0
- depots (@21 of inventory value) -

- Total Inven tory Hold ing Costs

2. - I~~i~ansit _ Inventory -din Costs ((!2l~ of 0 0 0
inventory value)

3. Transportation - 
-

- - 
-a) USA/GSA to USC (excluding Servmarts) 5.507 6.564 (1 ,051)

b) USA/GSA to Servmarts - 

-.088 0 .088

c) USA/GSA to Major i .ctivi ties - - .959 
_______ ________

Total Transportation 6.564 6.564 0

. ~~~~~ ~~~~~~~~~~~~~ ~~~~~i ;  ~~~-z ;z , r z z z~ ;t ~qc n
control , receiving operations and bin operations;
represents recei pt s fro~ vendors i nto USA/GSA stocks)

5. Issue Costs (includes requisition processing, -

pac k ing , bin and bulk issues and loading)

a) USA/GSA to USC (excluding Servmarts) .500 .575 ( .075)
b) USA/GSA to Servmarts 

- 
.017 0 .017

c) USA/GSA to Major Activities .076 0 .076

- 
Total Is sue Costs •5 93 575 .018 : —

6. Overlwad (applie d to receipt and issue costs) 1 .166 1.142  - .024

7. Land anc’ Buildin g -

a) Storage—r elated (applied to on-hand inventory 1 .017 1.017 0
at USA/GSA) -

b) Operations-related (applied to receipt, issue _.O72 .070 p02
-and transshi pment hand ling)

Total Land and Building 1.089 1.087 .002

TOIAL OF FINANCIAL ACCOUNTS I - 7 16.485 16.441 .044

II. USC Cos ts (including 11 Servinarts)

1. Invent j~~~ in~j osts (not Including land and
bui ld i ng ) -

a) Related to peac etime assets held at USC and 1.167 .489 .678
Servinart (@21% of Inventory value)

b) Related to peacetime assets held at 7 Major 
_____ 

1.784 Q. 784)
- 1! ActivIties 

-

~
j 

I ‘Total of Inventory Cos ts  - 1 .167 2.273 
- 

(1. 106)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ - ~~~

__
~ —‘- -~~~~~~~~~~~~~~ I~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - — - —~~~-——‘—.‘~~--

- - 
-a -—-—- ~~~~~~~~~~~~~~~~~~~~~~~~



- TABLE 7-6 (continued) 1.17

- Current Proposed Savings
Fina ncial Accounts 

- 
- - - . - 

System ~~~~ten~ (current less ~foposed)

2. - In-transit Inventory Ho lding Costs (@21% of inventory
~ilue) 

-

a) In transit from USA/GSA to USC .402 .479 - C .077)

b) In transit from DSA/GSA to Servmarts .007 0 .007

c) In tra nsit from USC to S~rvtna rts 017 .019 ( .002)
d) In t ransi t  from USC to Major Activities - .051 ( .osfl
Total In— transit Inventory Holding Costs 

- 

.426 .549 ( .123)
3. 1ranspo~~ation Costs -

a) USC to Servmarts .145 .161 C .016)

-b ) USC to Major Activities 301 .439 ( .138)
c) USC to other customers 

- 
286 - (  .OO?j

Total Transportation Costs .725 .886 ( .161)
-4. ReceipL- Costs (includes inco-ling storage , rece ip t - -

~~~ !51, re~~ivin-g operations , end bin operations;
represent s- rece ipts from vendors and USA/GSA depots
Into stock at USC and Servearts)

I - a) From USA/GSA to U SC .548 .660 C .112)

b) From USA/GSA to Servmarts .017 0 .u ii 
-

c) From vendors to USC - .017 .020 ( .003)
d) From vendors to Servmarts .001 0 .001

c) From USC to Servmarts 
- 

.~lli - .197 ~( .
018)

Total Recei pt Costs .762 .877 ( .115)
S. Issue Costs (includes requisitio n processing , packing,

- 
- 1~~ a~FEi~Tk issue and loading) -

a) From USC to Servrnarts .236 .213 .023
4

b) From USC to Major Activities .331 .444 
- ( .113 )

c) From USC to al l other customers 588 .588 0

- 
- 

Total Issue Costs -1 .155 1.2 45 ( .090)

6. Overhrad Costs (app li ed to issue , receipt and trans—
-portation costs ) - 3.469 3.950 ( .481)

7; Land and B uil d i n- -i Costs

a) Storage-relate d (applied to on-hand inventory ) .175 .073 .102

b) Operations-rel ated (applied to receipt, issue .214 .244 [ .030)
and transpo r tat ion)

Total Land and Building .- .389 .317 .072

‘TOTAL OF ACCOUHIS 1 - 7 
‘ 8.093 10.097 (2.004)

~~~~~- -~~~~~~~~~~~ - — - - - ~~~~~~-: - rn~~~~~~~~~~~ -~~~ - -- ~~~~~~ ~~. ~~~~~~~~~~~~~~~~~~~~~ -
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- TADLE 7.6 (continued)
- 7.18

- Current Proposed Savings
- Financial Accounts ~ystem System ~current less propose4j

UI. Major Activit y Costs -

1. Jr~vent~~y Holdin~ Costs (not including land and
-building) -

a) Related to peace time assets at 7 Major ActivIties 1 .784 0 1.784
- . 2. In-transit Inventory Holding Costs (02l~ of inven- - -

tory val ue)

-a) in transit from USA/GSA to Major Activit ies - .071 0

b) In transit from USC to Major Activities .036 _..~~~~ _ .03 6

Total In-tra nsit Inventory Hold ing Costs .107 0 .107

3. Recei p fists (includes i~.co:~inq storage, receipt
cont~~~, ~e~eivin g operations and bin operations;
represents receipts from vendor . USA/GSA depots ,

- and USC)

a) From vendors .003 
- 

0 .003

b) From USA/GSA - .102 0 .102

c) From USC .241 .346 (.105)

Total Receipt Costs .346 .346 0

~~- ~~~r!-~~’~ ~~~~ (~nnljed to Recetot Costs) •454 .454 0

5. ~~~~fl~_~~~ j g~
a) Storage-related (applied to on-hand inventory .268 .268 0

at Activities - 

-

b) Operations—related (applied to receipt) .028 - .028

Total Land and Building .296 .296 -O

- TOTAL OF ACCOUI~TS 1 - 5 
- 

- 

2.987 1.096 1.891

C~AUD TOTAL $27.565M $27 .634M - ($.069)

H 
- . 

- 

_ _ _ _ _ _ _ _  
_ _
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1UIe4flJ~Y cO~~ARISO~ OF ANNUAL RECURRIN G SYSTEM COSTS

- 
- 

IT FUNCTION FOR CURRENT PUL L VS. LOCAL PUSH/CURRENT RANGE SYSTEM1 - 

- --
- (in support of San Diego ’s area-wide demand for currently retail-

managed fswentory; millions of doflars per year)

Current Proposed
Financial Account ~y~ em System Savings

1. Inventory Holding Costs (not Including land and building; -

- - 2T% oUlnventory value) - 
-

- a) USA/GSA . 6.778 6.’78 - 0

~b) ISC (Including Servmarts) 1.167 2.273 (1,106)

.c) Major Activities : 1.734 0 1.784

Total Inventory Holding Costs ~~7~9 
- 
9.051 .678

-1.. In-transIt Inventory Holding Costs (121% of Inventory - -

- - value) - 
- -

r. - 
a) OSA/GSA - 0 0 0

- 
-ib) NSC (Including Servmarts) .426 .533 ( .107)

- .~l M~~r l~tiv4t~a~ 
- 

- 
- 

.107 C -
. “p-’

- Total In—transit Inventory Holding Costs •533 •533 0

- 3. TransportatIon Costs
- 

--4) --DSA/GS4 
- 

- 1.564 6.564 0 ‘

~b) USC (Including SErvmarts) - .725 .747 ( .022)
-~Tota1 Transportation Costs - , 7.289 7.311 C .022)

4, Receipt Costs (Includes Incoming stor age , receipt
- - ----control, receiving operations, and bin operations) 

- 

-

— - - a) USA/GSA - .29S - .295 - 0

- 
-
~
-
~ b)- NSC (Including Servma rts ) 

- 

- .762 .756 .006
L - c) I~jor kt ivl t les 

- - 
.346 .350 1 .004)

-.1
~
ti1 Receipt Costs 1.403 1.401 .002

~~ 5.~ Issue Costs (Includes requisition processing, packing. - 
-

-..bin and bulk issues and loading) -

- ....a) USA/GSA 593 .589 .004
- 

- 
b) RSC (Including Servmarts ) 

- - 1.155 b0~ .061
- - Total Issue Costs - 

- 1.748 1.683 .065

1 The proposed system Is Identical to the Local Push/Expanded Range system except that the range of Items stockedr at the Area Naval Support Center Is the same as the range -currently at NSC. This system Is mot i vated by the
L fact that an overwhelming majority of the times not stocked at NSC are demanded only at one act1v~ty or Servmart.

~~ _~~~~ — - --— ---- --—- -~~~- -~~~- -.~~~~~~ ~~~ - - .- — ~~~
- --- —~~ 

-— —  -— - —- - — - - — —
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TABLE 7-7 (contInued ) - 
-

Current Proposed
- Financial Account - - System System Savings

6. Overhead - 

-

a) DSWGSA (applied to receipt and issue 1.166 1.161 .005
-
~ costs) .- 

-

b) NSC (Including Servmarts; applied to Issue, receIpt 3. 469 3.410 .059
- 

- -and transportation costs )

--c) Major Activities (applied to receipt costs) ,454 - - .460 ( .006)
- Total Overhea4 costs 5.089 5.031 .058

-7~ Land and Buildin g

~
a) USA/GSA 1.089 1.089 0

- ~- b) I(SC (including Servmarts) - .389 .283 .106
- c) Major Activities - .296 .296 0

-Total Land and Building Costs 
- 1.774 1.668 .106

— GRAND TOTAl. 
- 

$27.565M $26.678M 5.88711

- 

-

~‘ I

L

I IL - 
—

- 

-

-~~ i lt 1~ - r - 
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- TABLE 7-8 7.2)

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

1. Inventory Holding Costs (not includ ing land and - - -

-building ; 92l~ of inventory value) -

-a) Related to peacetime assets held at USA/GSA 
- 6.778(~/~) 6.778(0/6) 0 —

-b) Related to peacetime assets at NSC and 11 Servourts 1.167 (NSC) .489(NSC) .678

- c) Related to peacetime assets at 7 Major ActivIties 1 784(ACT) I .784 (NSC)

~
-Total Invento’~-j Holding Costs - 9.729 9.051 .678
- (Alternatively this translates to a one-time reductIon -

- --in inventory of 53.23N )

2. In—transIt Inventory Holding Costs (921% of inventory value)

a) In-transit from DSA/GSA to NSC (excluding Servmitrts) .402 (NSC) .402(NSC) 0

-b) In—transit from USA/GSA to Servmarts ,007(NSC) .007(NSC) 0

--c) In—transit from USA/GSA to Major Activities .071 (ACT) .011 (NSC) 0

d) In-transit f rom NSC to Servmarts .017 (NSC) .O17(NSC) 0

-a) £n—transic iruu jj~~ ~~ ~~~~ -_ _
A~~C I U~~1’t

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

3. Transportatl on Costs 
- -

-a) USA/GSA to NSC (excluding Servmarts) 5.507(0/6) 5. 507( D/ G) 0

b) USA/GSA tO Sci-voarts - .088(0/6) .088(0 /6) 0

c) USA/GSA to Major ActivIties .969(0/6) .969(0/6) o
- d) NSC to Servmarts - .14 5(t (SC) .149 (NSC) (.004)

-i) - NSC to P~ajor Activities - .301 (NSC) .312 (NSC) (.011)

L - fl NSC to other custmners .279(NSC) .286(145C) (.007J

—Total Transportation Costs 
- 

7 489 7 311 ( 022)

H - - - 
-

4~ Receipt Costs (includes Inc~m1ng storage, receipt control, - * ~
~
} . -receiving operations, bin operations)

- -a) From USA/GSA to NSC (excluding Servmarts) .548(Nsc ) .54a(Nsc) 0

r 
— 

b) From USA/GSA to Servmar-ts .017(NSC) .012(NSC) .005

L -c) From USA/GSA to Major Activities .102(ACT) .105(ACT) (.003)

d) From NSC to Servmarts - 

- 
l7 (NSC) .1?9 (NSC) 0

e) From NSC to Major Act ivIties .241 (ACT) 241 (ACT) 0

r 1) From vendors to USA/GSA .295(0/6) .295(D/G) 0

~~~

L

- ~~—---——-- 
.

~

—
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TABLE 7-8 (continued) 
- 7.22

- Financial Account Current System Proposed System Savings

4. (contInued) - - 

-

g) Frcm vendors to USC (excluding Servmarts) - .017(NSC) .017(NSC) - 6
h-) From vendors to Servoarts 

- 

- 

.001 (USC) .000(NSC) .001
- 1) From vendors to Major Activi ties 003(ACT) .004(ACT) (.OOlj

Total Receipt Costs 1.403 1.401 .002

5. Issue Costs (Includes requisition processing, packing .
- bin and bulk issues and loading ) .- -

- a) From USA/GSA to NSC (excluding Servmarts) .500(D/G) .500(0/n) 0

-
~~~ b) From OSA/ GSA to Servmar-ts - 

.017(D/G) .010(0/n) .007
- c) From USA/GSA to t4ajor Activities .076(0/6) .079(0/c) (.003)

d) From USC to Servmarts - ,236(NSC) .196 (NSC) .040

-a) From USC to Major Activities - .331 (USC) .310 (NSC) .021
- F) - 

From USC to all other customers 
- .588(NSC) .588(NSC) 0 

- 
-

Total Issue Costs 1.748 1.683 .065

6. Overhead Costs - -

a) USA/GSA (applied to receipt and Issue costs) 1.l66(0/G) 1.161(0/c) .005 
- -

- - 
-b) USC (including Servmarts and app lied to Issue 3.469(NSC) 3 .4lO (NSC ) .059

--receipt and transportation costs)

c) Major ktlvitl es (appl ied to receip t costs ) .454 (ACT)- .460(ACT) (.006 )

-Total Overhead Costs 
- - . - 

- 
5.089 - 5.031 

- 

.. .058 - 
-

7. Land and Bulldinq
- J a) Storage-related at USA/GSA (applied to 1.017(0/6) 1 .Ol1(D/G) 0

on—hand Inventory) -

- - ii) Operations-related USA/GSA (applied to .072(0/c) .072(0/6) 0

- - -approp r~~te handling costs)
- c) Storage-related at USC (including Servmarts) .175(NSC) 

- 
.073(NSC) .102

• - - d) Operations-reLstcd at USC 
- .2l4(NSC) .210 (NSC) .004

1. -*) Stora9e-related at Major Activities - 
.269 (AcT) .2 6 8(A c T )  0

F) Operations-related at Ma jor Activities .o2a(~~i1 .028 (ACT) 0

1. Tota l Land and Building Costs 1.774 1.668 
- 

106

q - 
‘$RAND TOTAL OF A fl NU AL COSTS 127.565M 526.67811 $.887M
(Grand Tota l of one -tim e Reduction In
Inventory of 53.2311) - 

-

F I n  -

~ 1.
-

, 
~
- ,  11
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- 
- TABLE 7-9

SUKIARY OF ANNUAL RECURR iNG COSTS FOR CURRENT PULL VS. LOCAL PUSH/CURRENT RANGE SYSTEM

- 

(mil lions of dolla rs per year)

Current Proposed Savings

Financial Account 
- System ~~~~ 

(current less proposed)

1. USA/GSA Costs 
- 

- -

1. Invento ry Holdin g Costs (not Including land and - 
-

kilding) 
-

a) Related to peacetime asset s held at USA/GSA depots 6.778 6 .778 0
(921% of Inventor y value) -

Total Invçntory Holding Costs -

2. In—transit Inventor y Holdin g Costs (@21% of inven- 0 0 - - 0
tory va lue) -

• 3. Transportation Costs

a) USA/ GSA to USC (excluding Servmarts) 5.507 5.507 0

b) USA/GSA to Servmarts .088 .088 0

c) USA/GSA to Major Activities - .969 .969 0

! Total Transportation Costs 
- 

- 6.564 6.564 0

Da~~.is.$- rf~C~c (inc~luded Incoming storage, receipt .295 .295 0
control , receivin g operat ions ano bin operet iuii~;
represents receipts from vendors into USA/GSA stocks)

5. Issue Costs (t ncludes requisition processing, packing ,
-
; 

- bin and bull Issues and loading)

a) USA/GSA to USC (excluding Servmarts) .500 .500 0

b) USA/GSA to Servinarts .017 
- .010 .007

c) USA/GSA to Major Activities .076 .079 (.0031

Tota l Issue Costs - 
.593 .589 .004

6. Overhead (applied to receipt and issue costs) 1.166 1.161 .005

- -
~ 

7. Land and Bu11dI~g 
-

a) Storage-related (applied to on-hand inventory at 1.017 1. 017 0

-: 
H 

DSA/GSA) - -

b) Operat ions-relat ed (appl ied to receipt. Issue and .072 - ]~072 0

- transshipment handling ) -J

r Total Land and Build ing 
- 1.089 11.089 0

~
T0TAL OF FINANCIAL ACCOUNTS I - 7 15.485 16 476 .009

II. NSC COStS (including 11 Servmarts)
- 

-
- ‘ 1. I,wentori Holding Costs (not Inc lud ing land and -

_ _  -

a) Related to peacetime assets held at USC and 1.167 .489 .67*

Servmarts (921% of Inven tory value) -

Id b) Related to peacetime assets held at 7 MaJor _ _ _ _ _  
1.784 

• 
(1.784)

_ _ _  ___-- vitla - -
— —  -~--~~-- -— -& ~~~~~~~ ~ ._~

__
~ —- - ~~~~~~~ 4
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. -TABLE 7-9 (continued )

a Current Proposed Savings

1 1 nanclal Accjf~L 
- 

System System (current less propos~4~

.2. 
- 

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

-

a) In tran t from D5A/~~A to USC ~4O2 .402 0

b) In trans from DSA/G~A to Servoarts .007 0

c) In trans i - from USC tc\Servlnarts 
- 

.017 .017 o

d) In transi from USC to Ma,~or Activities o -.036 (.036)

-.) In transit’ from USA/GSA to Major Activities - (.0711 
- 

—

- Total In-transit Inventory Holding Costs .426 .533 (.107)

3 TransportatIon Costs 
- -

a) USC to Servmarts - .145 .149 (.004)

b) USC to Major Activities .301 .312 (.011)

c) USC to other customers - 
- .279 .286 (.007)

Total Transportation Costs .725 .747 (.022)

--4. Receipt Costs (includes incoming stora ge, receipt
control, receiving operations , and bin operations;

- - represents receipts from vendors and USA/GSA depots
- Into stock at USC ano servmartsj

— a) From USA/GSA to USC - - -.548 .548 0

-b) From USA/GSA to Servmarts - .017 -.012 .005

c) From vendors to USC - :.O17 ;017 0

4) From vendors to Servmart s -;OOl .000 .00!
-

- 
- a) From USC to Serymarts - 

.179 .179 0

Total Receipt Costs - .762 .756 .006

S. Issue Costs (includes requisition processing, packing ,
- bin and bulk Issue and loading) -

- a) From USC to Servmarts .236 .196 .040

b) From USC to Major Act ivities .331 .310 .021

c) From USC to all other customers 
______ 

.588 0

Total Issue Costs - 1.155 1.094 .061

--4. — Overhead Costs (applied to issue , recelpi and trans- 3 .469 3.410 .059
portation costs) - 

-~

7. Land and BuildInq Costs -

a) Storage-related (appl ied to on-hand Inventory .175 - .0 73 .102- at uSC and Servoarts)

b) Operations-related (applied to receipt , issue - .214 .210 .004
and transportation ) — —

Total Lend and Building Costs .389 .183 .106

4 TOTAL OF ACCOUNTS I - 7 -8.093 9.096 (1.003)

- -- - ~~- --~~~~~-~~~~~~~-— ~~--~~~~~ ~~~~ - — -~~~~~ - 
- -- -- 

~
- - 

~~~~~~~
—
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- TABLE 7-9 (contInued) — -

-Current Proposed Savings
Financial Account System System (current less proposedi

III. 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

2. In—tran sit Inventor y Holding Costs (@21% of inventory
-value) 

- 

-

—a) In transit from USA/GSA to Major ActivIties .071 0 - .071

- - I - b) In transit from USC to Major Activities .036 _ _ Q ~ 
.036 

-

Total In—transit Inventory Holding Costs .101 
- 

0 .107

-3. ReceIpt Costs (Includes incoming storage, receipt
contro l , receiving operations and bin operations ; - -

represents receipts from vendor, USA/GSA depots,
and USC units stocked at the Major Activities ) -. 

- 
-

-a) From vendors - - 
-.003 .004 (.001)

b} From USA/GSA - - 
.102 .105 (.003)

c) From USC 
- 

.241 
- 
.241 0

Total Recei pt Costs .346 L-L!O41
4 ~~~~~~~~~~~~~~~ f~~ ” ~~~~~~ tO P~~C~~t Costs) .454 460 (.Ol1h)

-5. Land and Building

-a) Stora ge-related (applied to on-hand Inventor y .268 .268 0
at activities )

b) Operations-related (applied to receipt) - 
.028 0

Total - 

- 
-.296 .296 - 0

- TOTAL OF ACCOUNTS 1 - 5 - 2.987 1. 106 1.881

GRAND TOTAL $27.565M $26.678M $.887M

H E  
-

- 

-

It 
-

- - - . - 
.

-

- 

-

- 

-

-

-
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8.1 .

8.0 INFORMATION TRANSMISSION AND PROCESSING COSTS

In this sect i on , we discuss cos ts associated with the

informat ional support of the inventory management systems .

Such su pport costs include the cost of data processing asso-

ciated wi th issuing and receiving of stock , con trol of

-document and ma terial movement , accoun ting for transfer of

:asse-t s, etc. As mentioned in Section 1 , the scope of this

study h~ s not been such as to i nclu de de ta i led spec i f i cat i ons
---or costing of the changes in informat ional support which

woul d occur if any of the proposed systems were to be imple-

- mented . Rather , we shall be con tent with obtaining order—of-

magn itude estimates showing the potential impact of these costs

rel ative to the other costs given in Section 7.

-We begin with a discussion of the information costs

incurred in the current system. Es ti mates for 9 cog informa-

tion costs at NSC— SD are based on five cost accounts and are

as fo l lows : 
-

Inventory Aud it/Reconciliation $ 62,313

Loca tion Audit 5,010

~-Stock Control Requ irements 127,586

:S-upply — oriented Data Processing 609,752

Stores Account ing 37 ,393

TOTAL $842,054

These costs were obtained by multi ply ing the appropriate

p a P a  7t 6~ accou iting data by estimates ,, for each acc c~unt , of
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- 8.2

the fract ion of expenses attributable to 9 cog support.

These fractions were ob tained as follows : -

— -Inventor y Audit/Reconciliation: .646 based on fraction

of i ssues whic h are 9 co g

Location Au dit: .472 based cn fraction of line items

carried which are 9 cog

Stock Control Requirements : .625 based on- fractioi of

‘personnel processing 9 cog

- -Da ta Processing: .639 based on fraction of issues plus

-rece ipts which are 9 cog

Stores Accounting: .22 based on fraction of personnel

L -----processing 9 cog.

Thuc th e tot~ 1 ~urren-t- £1SC infn rm~t-in n rr~~t c  ~~~

- -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 782.2

—thousand per year (from Table 5-2). Hence the info rmation

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

of transact ions (excluding Servmart issues which do not currentl y

- --requ ire any information processing) is 1.8442 million per year.

Hence , if one assum~s the same cost per transaction system-wide

as at NSC , then the curr’. t system-wide information cost would

be $l.992 mill ion , campared with other system—wide costs of

$27,565 million as reported in Section 7. In othe r words , the

Info rmation costs would represent about 7% of the total costs.

~ 

—-_ ---- - ——-- --— - -- - ----~~-- -~~~ -——--

-

—- ---- --—- - - - —_- — --.- --- - - --- —--------—-
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8.3

Now the informat ion systems in the proposed Push systems

mus t perform basically the same functions as performed in the

current system , namely:

1. Ma int~i ining and updating of asset information

associa ted with each location where an item .is

— stocked , 
-

2. . Process ing aad control of documents and material

movemen t associated with the issuing and

~receiv ing of stock ,

3. Financial accounting of issues and receipts.

4. Manua l rev iew of stock requirements ,

5. Aud it and reconciliation of inventory levels and

._ _ _ .~~~~ - _ -
I ~~~~~ I. I W I.

- In sp ite of the above simil arities 0-f function , however ,

— -there are four spec ifi c areas in which the proposed Push systems

differ from the current system. These are :

1. It is necessary to implement transaction reporting

-~ 
- 

- at t he Servmarts , so that the Area Naval Suppor t Center

-main tains current asset visibility of Servmart stocks.

2. It is necessary to establish a communication system

whereby the Area Naval Suppor t Center mainta ins timely

asse t data , con trols the issuing of stock from varied

locat ions , and prov ides a data bank of asset Information

-for use at those locat ions. 
- 
In the Total Push system ,

- communicat ion must also be establ ished between NSC

and DSA/GSA. 

—--

~~~~~~~~~

- - -- 

- -

-

3
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3. There is a reduction In inventory transaction accounting

in the Push sys tems , as there are fewer chan ges of stock
- ownersh ip.

4. There is a sav ings due to centralization of the infor-

~mation process ing at the Area Naval Support Center ,

--where -in the current system it occurs at each activity .

For examp le , in the current system , each act ivity

• main tains a separate Master Item Stock Record and

must operate and main tain the computer systems

- -~necessary to keep this -file current. In the Push

-systems , only one such file would be ma intained , at

- the Area Naval Support Center.

In wha t fo ’lows. rough estimates are qiven for the

incremental costs associa ted with items 1 and 2 above. This

of course provides an upper bound -for the increase in inform a-

tion process ing costs . It is not possible to obtain estimates

-for the incremen tal savin~s associa ted with I tems 3 and 4. 
- ;

4 However , it is felt that these savings may very wel l be greater

than the incremental costs of 1 and 2.

-in obtaining estimates -for costs associated with Servmart

-transaction repor ting, the experience of N~ C-Charles ton (with

an automatic cash regis ter system) provi des a useful benchmark. 
4

- Based on th e Charleston experience, the hardware requirements

-for San Diego are estimated as follows:

- 
- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - —~~~ 
- - 

- ~~~~~~~~~~
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.
~~
. For each of 16 Servmart checkout lanes:

I) Retail Terminal (key entry/cash reg ister), wi th —

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 ,

- - I i  -

—For each of 11 Servmarts :

I) Data Collector (accumulates data on magnetic

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

11) Tag Printer (prints price on item), wi th a

lease cost of $3,900 per year.

* 
Thus the total cos t for implementing the automatic trans-

action reporting system at the Servmarts is -

~l6 ($9l2 + 216) + 11(3900 -+ 3900) or $103.8 thousand per year.

It Is not anticipated that any additional personnel would be

~required .

--An additional cost associated with Servmart transaction

- 

-reporting is the updating of Servmart asset information on a

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

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

- 
- Servmar t issue requires a separate disk access to update the

-~-master file. (In -fact , wi th consolidation of multiple trans—

~actions against the same stock number , the number of accesses

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

[- : :~.annua1 number of Servmar t issues to be 1.3634 million. Assum ing

- 

- 

L 
-an access time of 10 2 seconds and assuming a (high) cost

I per hour of $500 , then the annual updating cost is

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - --- — -~~ —p 
—
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- (1.3634 million transacti Ons per year) x (lO 2sec per transaction) x

(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 plu s $1.9 thousand or

$105.7 thousand.

-

~~ 

- in estima ting costs associated with the transmission of

data , it is assumed that information will be transmitted in a

batch mdde on a daily basis. Such info rmation w i ll include

transaction data generated at the activities - , Serymarts , and NSC ,

-
~ 1 

instructions by NSC directi ng activities to issue specific items

I -to specifi c custome rs , 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 Mach ines , Inc.): -

~For each of 11 Servmarts :

-I) Remote Magnet ic Tape Reader (3747 Data Converter),

with a lease cost of $6700 per year ,

ii) Remote Term inal Card Reader/Printer , with a lease

cost of $5700 per year ,

-For each of 7 ma jor activities:

[j -I) Remote Terminal Card Reader/Printer , w i th a lease
— cost of $5700 per year ,

Ii - Fo r the Naval Support Center:

- - 

u 

1) 3747 Data Converte r , with a lease cost of $6700

per year. 
-

I t 
—

Iii _—~----- —~ --. — — - -------_.- ----.~~~------ — --------—------ —~~
- —--
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From NSA to DSA/GSA headquarters , it is envisioned that

J Autodin could be used to transmi t data , at least to some nearby

- Navy installation ; and then transmission lines used to reach

each o f the SA item managers at a cost o f $.50 per m ile per month .

-in addition , transmission lines might be needed from each of the

-activities to NSC. Hence , assuming a- total mileage of , say,

f 1000 miles , a total transmission line cost of $6000 per year

- 

mig h t b~ appropriate. Thus the total transm ission cost , includ-

ing remote reader/printers and transmission lines , is

1l($6700 + 5700 ) + 7(5700) + 6700 + 6000 $189.0 thousand
- - per~year. -

- [ Combining the Servmart transaction reporting costs with

the data transm ission costs , we obtain an upper bound of

-; 1. $105.7 thousand plus $189.0 thousand , or $294.7 thousand for

the annual increase in information processing costs associated

- -wi th implementing a Push system. (Recall , however , tha t no

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

As mentioned earl ier , it has not been possible to estimate

- sav ings in information p rocess ing costs associated with central-

f i z a t i on an d w i t h  reduced inventory accounting. However , It  is
- 

interesting to examine these savings parame trically as a percenta ge

of current informati onal costs. As discussed above , i f  one .

~~ 
;

assumes a current system-wide information cost per trapsaction

--equal to NSC’s cos t, then an estimate for -the total current

-system-wide information cost -is $1.992 million per year Thus

a 10% savings due to centralization and simplified accou nting - 

-
-

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

I’ -
Id -:

L~~~.
- — j  ~4
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I 
~~

- to the increased Servmart transaction reporting and data

‘
~ r 

t r a n s m i s s i o n  cos ts  of $294.7 thousand. A 15% savings would

I. compensate fully for the $294.7 thousand increased costs .

- 

Th u s , it is seen that only sli ght savings due to centra liza—

tion an d s impl i f ied account ing would be required to insure
1

- 
;

- 
- :t hat the net info rmation cost would be lower in the Push

¶ 
~ 

- system than in the current Pull system. 
-

- 

~i _  

- . 

. 

-

4 ¶

! I -  - -
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: - APPENDIX A: CALCULATION OF DOLLAR DEMAND AflO LINE ITEMS TRANSACTED

— 
A. 1 DOLLAR DEMAN D -

A.l.l Current Pull System -

— 

9 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—carrled 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 + $7,428,312) =-$l4,337,570.
- 

- From sampling (3), 3% of NSC receipts of 9 cog material come

-directly from vendors rather than from USA depots or GSA warehouses. -:

Applying this percentage to total NSC dollar demand , the portion satis-

fled by vendors directly is $37,203,116 x .03 = $1,116 ,093. The remainder ,
- from USA/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 — -
- —

t :$18.349 = $593,260 from USA/GSA. The total dol lar demand placed directly - -

It
- 

- 

— _a__i_I_
_ __ _ __ - — —--- —
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on DSA/GSA by NSC, the acti v iti es, 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

-were not carried under the Current Pul l System. Therefore, the total

va lue of demand for both NSC-carri ed and fo rmerly non-NSC 9 cog material

-:-at the acti.viti es , $15, 437 ,234 + $6,536,709 = $21,973,943, and the

-- servmarts, $7,428,312 + $611,609 = ~8,U39,92l , must now be -filled entirely

by NSC. The NSC demand from other customers, $14,337,570, rema ins

- ~unchanged.

- DSA/GSA no longer stocks material , but rather transships from

vendors to NSC all 9 cog material which was formerly shipped from USA!

- - 

- 

~SA stocks to riSC , act iv i t i es, and servrndrts under the Curren L Pul l

- System. Therefore, the total dollar demand transshipped by- USA/GSA is

-$43 ,020,891, exact ly the same amount shipped under the Current Pull Sys-

- tern. The amo unt of non- NSC 9 cog material formerly obtained by the

L I —activiti es and serv marts directly from vendors, $196,101 + $18,349 =

$214,450, is now suppl ied through NSC and thus increases the amount
- - 

- - - .NSC receives directly from vendors to $1 ,116,093 + $214,450 = $1 ,330,543.

1: A .1.3 Local Push/Expanded Range System

- As in the Total Push System, NSC now suppl i es all 9 cog

- 

- 
I - items which were not carried under the Current Pull System. The val ue

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

- and direct customers ($4,337,570) is the same as that under the Total

i~ 

~~~~~~~ ~~~~~~~~~~~ 
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A .3

Push System in Section A .l .2. That portion of the dollar demand at NSC

which is suppl ied directly from vendors- is also the same as in Section

A.l.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
- I - 

- USA/GSA, $43,020,891, now comes enti rely from NSC.

-A.1.4 Local Push/Curre~nt Ran ge System 
-

Al l dollar demand values for this alternative are exactly

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

A.2 LINE ITEMS TRANSACTED

-A.2.1 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 discussi o ns 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-l, 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 USA depots or GSA warehouses. The

- - mimber 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 orderin g 9 cog non-NSC

— 
material by the major activities is 35 ,438 per year , whi le for serv marts

the frequency Is 16,146. Assuming again that 3% of these orders are filled

A



-

. 

— 

- 
A.4

U, 

-

I— ~~ ~D c~) P—. tO to to
-a. to a) to ~~ ø. ~4)
— 0. 0) I— .- D c.-J Q
LU a a a a a a a
C., tO o~ r- ~‘J 

() a) C..1
LU C~J ~~- C~)

- 8 -
U,

-~~~~~ U

4.)
U) - U)

4.’
I— -

4.)
U),- U)

I ~-
CsJ a. a

-4 t.
-
~~~~ 

-~~~~ LU - - 4.)
C-,

LU LU 0
__J 

~~ 
-

a)
C) U) C) C.J U) r- to ? .)~LU C~

) C~ r- ,— a) C)
- ~~ I~ O~i U) ~~- to tO r—~ - 0

U) a a a a a a a S 4.) - -
U) U) r (0 ~~ 0 0 ~ U) - -~ -
LU .—. r— 0) - 0) ~~ ~~ 

-

I— I-~~ ~~~ ‘0 0Cl, 0)
~., C,
-4 - - .4-

C)
~~~

- -
-- I 1-. C - -

L _ _

-* >. - U)
La.

U)z
E

- U-

4 __ 41

to C.) to ~~ Q r.~ ..J I-a c~ a. o~ c-i a-~ a-i 0 a
r ‘ •  -

L
- 

-
-

~~~~ Li-

- -

— - - -  - - - -~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - - -~~~~~~~

-—
~~~

--



~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 

-
, 

- A .5

) 4 - -

by vend ors~directl y, the number of 9 cog receipts at the major activities

arriving d4ectly from vendors -is 35,438 x .03 = 1063, leaving 35,438 - 1053 =

- -34,375 rece-~pts from USA/GSA. Similarly for servmarts, the numbe,- 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 total number of 9 cog issues by the

major act ivit ies 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 Tota l Push System

The major activiti es and servmarts now obta in all 9 cog

-Items from NSC. The total numbe~ of 9 cog receipts at the activities and

—~dt. ute servludrLs uue~ UU~ CIIdtI~~C i ruw L~IÔL e~~eritnt.ed under Ui~ Cui a tai L

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

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

USA/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
- 

-

—vendors and from transshipment through DSA/GSA will be calculated in two

-stages. The first stage will deal with formerly NSC-carried items; the

- i--, second stage will deal wi th formerly 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 USA/GSA

I 
- 

- 

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

-- -
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A.7

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

i tem, 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

--overall fraction decrease in receipts of NSC-carried USA/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
• .-$~ I~V.ar~+ ~~~~~~~~~~~~~~~ v~f ~~~~~~~4r~~ e ~~~~~ r,~~~ m0n+h Fv’nn~ rn l i tmn  (

~~ ,,f T~ I~1~~—— .. — .. — .. r ~~~~~~ • ——-•• s r — .

A.2-2, the expected number of receipts per month Is obtained in column

(3). Colun~ (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 USA/GSA material is theicomputed from the current number (137,794

H per year) 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 N~C 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

- ~~~. 
~~~~~~~~~~~~~~~~~~~~~~~~~ - — S~. A L ~~~~~ S~~~~~
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— Total Push System, receiving those items currently supplied to the activities

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

quantities, and receiving transshlpments of those items currently supplied

to the major activities and servmarts from DSA/I3SA, 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 0f formerly non—NSC , DSA/GSA items is

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

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

— ~~~~~ the re~~!ts for fcr’~er!y NSC_c~rrieti te’5-!c t~ t~nc~ Fnr ~~r—

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. 
- 

-

A.2.3 Local Push/Expanded Range System

Issues to activities , servmarts and di rect 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 System. However, since the original NSC order quantities

now determine the rate of receipts for DSA/GSA material , the number of

~recelpts for this material will differ from that in the Total Push System.

Formerly NSC-carried DSA/GSA Items will continue to be ordered at the

current rate, namely 137,794 per year. Formerly non-NSC DSA/GSA .items,

- now stocked by NSC, will be ordered using the current NSC order quantities ,

-with a frequency of receipts per item , per month, given by column (4) of -~~ 
-

- - - - -S.—--- — ~~~~~~~~~~~~~~~~~~~~~~~~~ ~— — -—-.--- .---- -
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Table A.2—2. Substituting these frequencies -Into the calculations of

Table A .2- 4 , column (4), yIelds the new number of receipts of formerly non-

1(SC DSA/GSA items at NSC as follows :

A (.97)(539)(l.000) = 523
B (.97)(429)( .667 ) = 277
C (.97)(583)( .500) = 283
D (.97)(561)(.400) = 218 

-

E (.97)(682)(.333) = 220 -

F (.97)(1045)(.250) = 253
• G (.97)(891)(.200) = 173

-~~ 
- H (.97)(llll)(.167 ) = 180

I (.97)(2 112)(.125) = 256
J (.97)(7810)(.083 ) = 629

3012 per month

- 
1. =36 ,146 per year 

-

Adding to this figure the annual receipt rate for formerly NSC-carried DSA/

GSA Items, the total 9 cog receipts at NSC of DSA/GSA material is now

36,146 + 137,794 = 113 ,940. 
-

A.2.4 Local Push/Current Range System

issues to maj or activities, servmarts and direct customers

from tISC are the same as those from NSC under the Current Pull System -In
- 

- Section A.2.l.

Receipts at NSC from vendors and from DSA/GSA are also the same as

-under the Current Pull System. Non-NSC material , however, will now be

pulled by NSC from vendors and DSA/GSA and sent directly to activities and

F servmarts, at a rate based on the current NSC ordering quantities. There-

-fore, the frequency of receipts of this material at the major activities and

servmarts must be recalculated. Table A.2-5 -Is the basis for this analysis.

Column (2) lists the expected receipts per item, per month, by VAD, using

current NSC ordering quantities. This was computed previously in Table

A.2—2. From the MISR tapes, the number of major activity locations - of non- -

$SC material having a positive recorded demand at that location is listed ,

-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- -
~~~~— - - - —---~~-- - -~~~~- - 
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by VAD, in column (3). Column (4) contains analogous data for servmarts. 
-

The product of col umns (2) and (3) is the new number of major activity

!receipts of non-NSC material , 39,336 per year. Based on sampling (3), 3% -

- 
-, is assumed to come directly from vendors, or 39,336 x .03 = 1180 per year,

- 
-~.1eaving 39,336 - 1180 = 38,156 from DSA/GSA. Similarly, the product of

- columns (2) and (4) is the new number of servmart receipts of non—NSC

~zaterial, 7200 per year. The number -from vendors is 7200 x .03 = 216, - -

c-leaving 7200 - 216 = 6984 from DSA/GSA. 
- -

a

- i - 
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APPEND]JC B: CALCULATION OF ON-HAND INV ENTO~~ LEVELS

Section 6.1 gave comparisons of the average on-hand inventories in the

San Diego area for alternative systems. Refer to Section 2.8 for a description

of these alternative systems . Appendix B.1 provides the formulas and data that

were employed to make these compari sons . These formulas are based upon two

different inventory control models: the reorder point-reorder quantity model;

and the base stock system. The reorder point-reorder quantity model is used

for the formulas in Section B. 1.2 for the Current Pull system, for the vendor

items in the Total Push system in Section B.l.3, and for the Local Push system

in Section B.l.1i-. The base stock system is used in Section B.l.3 for the

DSA/GSA Items in the Total Push system, and in Section B.l.5 for the conditional

- service level calculations. The derivation for the base stock system is given

in Appendix B.2; and the derivation for the reorder point-reorder quantity

--i-model is given in Appendix B.3. 
-

3.1~ Formulas for Computing Inventory Levels

Fl - B.l.l Item Classification 

— Section 2.7 described our basic approach of classifying items

-into VAD categories. In addition to th~ VAD classification, it is also con-

1 -venIent to group items into four types :

- 

- 1 if item Is located at main supply and is not carried at
-: activi ties or Servmarts

2 if item is located at main supply and is also carried at
- activities or Servmart s
- 3 If item Is located at activities and Ser’vmarts and is also

carried at main supply -

if item is located at activities and Ser-vmarts and is not carried
- - at main supply.

1~
~ j  ~

_ - 1 t~
~ II1 ~~~~~~~~~

-
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In what follows, the index I will refer to the 1th VAD category, and

the index k refers to the ktl~ type. Table B-i illustrates these definitions.

For example, four numbers are given for the Value of Annual Demand (VAD~~ )

in the first VAD category (A), corresponding to k = 1, 2, 3, ii. In this case,

YAD~~ 
= $1.967 million, VAD~~ = $l.716 million, VAD13 

= $U.889 million, and

= $14.l31 million. Refer to Section 2.7 for an over-view of our approach

for computing the average on-hand inventory using VAD categories.

B.l.2 Current Pull System

The following are input data for computing the on-hand

inventory in the Current Pul]. system:

= lead time in current system for type k (time between ordering

j decision and sbipaent arrival), -

I = length of review period (time between reviews of inventory
- - positions),

= coefficient of variation in current system for 1th 
VAD category

- ~and type k,

= current reorder point for I~~ VAD category and type k ,

~~ik 
= current reorder quantity for 1th VAD category and type k , -

VAD~J~ = value of annual demand for VAD -category and type k ,

v(i~ ) = variance of the lead time for type k in current system.

According to Table 3-1 in Section 3, L1 = I~ = L~ = 1.13 months and

L
3 

= .33 months. The review period used was 1 day or W = .0145 months

Cur rent values of 
~
Tj k~ ~~~~~~~~ 

Q~~, and VAD~J~ are given In Table B-i; however,

— the values for are listed ‘with respect to a quarter inverval and must

-first be converted to a month interval . The following were used as lead time

variances: v(t~) = v(I.~) = V(L~4,) .2081 months2 and V(L
3
) = .0217 months2. 

~
— ------ -
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*These were estimated from a previous study by assuming that the ratl.os of the

standard deviation to the mean for comparable lead times would remain constant.

- The coefficient of variations for demand over the lead plus review periods
- 

is given by

= C(~ + w/2) 
~~~ 

+
~~~/~~ ÷v(~~

))h/2

The current safety stock is

SSik = - - w/2

- - The current safety factor is -

= SSjk/1I~~ 
.

-The measure of service used in this Appendix is the fraction of demand

satisfied without a backorder, and this is the service measure used in most

c~~~ercial inventory systems. The current theoretical service level is

-ccmiputed as

H p
~~~

= 1_g (x
ik)Ir~~

/Qjk ,

where the service f-unction g(.) is defined as.

~ (IC1~~) = -K~~ t
~(ic

lk
) + p(K~~) ,

Ii i _r2
/2

~(r) = e ,

Li
• ( r ) = f  ç(x) dx .

F 
.

I - ’ ~ 
L *The ~va1uatIon of’ Alternative Retail Inventory Distribution Concepts , Control

F 
Ar~.1ysis Corporation k~eport No. So-13, October 1973.
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The average on-hand inventory for 1
th VA]) and type k is

AOIIk = 
~~ ik 

+ Q
~ik/
2) VADIk/12 

. 
-

The total on-band inventory in the San Diego area is

II-
- AOI =~~ Z AOl

- I k=l 1k

Using the foregoing data, the theoretical value of’ AOl was computed to

be $12.23 million . However, as T~ble 6-]. in Section 6 indicates, the actual

F - - ‘value of inventory In San Diego is $11i..05 million . This difference is due to

- the following: an average analysis by VAD category was used. (see Section 2.7),

instead of a detailed analysis for each item; our data tapes were incomplete,

- and it -was necessary to use certain “enrichment ” ~rocedures (see Section 2.9

and Appendix E); and the foregoing theoretical formulas are based upon certain

assumptions which may only be approximately valid (see Appendices B.2 and B.3).

Table B-2 gives the current theoretical service levels which were

computed using the foregoing formulas. These service levels will be used as

input data for the other systems. 
-

B.l.3 Tota1Push S~stem

As discussed in Section 2.8, there are two broad classes of

items in the Total Push system,and different ordering rules are employed for

--‘these two classes. These classes are: 1) items sent from vendors, trans-

- - shipped at DSA/GSA, and sent to main supply; and 2) items sent directly

from vendors to main supply.

Consider first items transshipped through DSA/GSA depots . ~1~ e foll owi ng

are input data for computing the on-hand inventory for these items :

-

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ -- ~~~~--— ~~--~~~-
-
~~~~—~~ ~~~~~ -— ~~—~~~~~~~~~-—---- - - -  ~~~~~~----— S
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TABLE B-2 
B.6

-: COMPARISON OF THEORET I CAL SERVICE LEVELS 1

(Fraction of Demand Satisfied Without a Backorder)

-I - CURRENT SERVICE LEVELS PROPOSED SERVICE LEVELS
VAD Type of Item Main Supply2 Activ it ies2 Area-wide3 Condi tional 4

werage .973 .974 .977 .874
- A 

- 

Main Supply Only - 

.878 
- -  

- 

- - -

— 

- 

:878 -

- Both - - - - ~967 - .996 - .996 .919
Activity Only — .900 .‘900 .802

B Main Supply Only .930 — .930 -

- Both .986 .999 .999 .944
- Activity Only - .911 .911 .761

C Main Supply Only .998 -

. 

.998 - 
-

Both .988 .995 .995 .897
Activity Only - .887 .887 .693

- 
- D Main Supply Only .991 —

‘ - .991 —

Both .994 .999 .999 .901
Activity Only — .907 .907 .708

E Main Supply Only .991 
- 

— .991 —

bOtfl .994 -.997 -.997 .cc~Activity Only - 
- .902 .902 .696

F Main Supply Only .988 - 
— .988 -

Both .993 .993 
- .993 .848

Ai.tivity Only — .923 
- 

.923 .695

- G Main Supply Only .997 - 
- 

— 
- .997 -

Both .998 .988 .988 .817
- — 

Activity Only — .917 
- - 

.917 .656

H Main Supply Only .990 
- 

— .990 -

Both .997 .990 .990 .816
~~

. 
- Activity Only - — - .953 .953 .742

-
- I Math Supply Only .996 — .996 -

- Both .999 .991 .991 .814
L Activity Only — .946 

- 

.946 .706

I. 
~J Math Supply Only .996 — 

- 

.996 —

- Both .999 .996 .996 .839
- S 

- - - Activity Only - .944 .944 .695

1 Theoretical function of mean lead times, lead time variences , coefficients of van-

— 
ations , reorder poi nts, reorder quan ti t ies, length of review periods.

~~ 
2 Fraction of demand at a facility that can be satisfied by stock at that facility.

- - Fraction of area-wide demand that can be satisfied by stock in San Diego area.
~~~~~~~~~ -, Fraction of demand at an activity that can be satisfied by stock at that activity ,

given that main supply is always in stock.
~~ — — ~ — --- -S-~~~~~ wj).). .S..k ~ .4



S 
- 

- 

8.7

DL = lead time for DSA/GSA items in Total Push system,

W = length of review period,

= new (or area-wide) coefficient of variation for the i
’
~~ VAD

and type k ,

DQ1 = reorder quantity for D6A/GSA items in 1th v~ category,

- V(DL ) = variance of the lead time for DSA/GSA Items,

P = composition delay (interval between reordering decision and

arrival of shipment at DSA/GSA depot), 
-

R1 = ratio of nation-wide demand for an Item to San Diego demand,
thfor I VAD category,

= new area-wide service levels for 1th VAD category and type k ,

VAD~~ = value of’ annua l demand for the 1th VAD category and type k ,

= fraction of Items coming directly from vendors .

In the proposed systems, p~~ refers to an area—wide service measure:

- the fraction of area-wide demand that can be satisfied without a backorder.

As a consequence, only three values of k -will be used, as the inventory

corresponding to k = 2 and k = 3 will be treated together. The three

values of k that will be used are : k = 1, k = 2, and k = ii. .

— According to Table 3-1, DL = 8.59 months . Again W = .011 .5 months (or

one day) . The values of 7T~~ are given In the right-hand column in Table

- - B-i. Note that the values for are less than those for ir~~ (except

for main supply only ii~ems) . The reason for this is the detailed area-wide

visibility in the new system. Values for DQ,1 are given in Table B-), and

these -were obtained from an October 19714 sample of DSA items . We used

V(DL) = .06146 months2 , which asstmies that the lead time variance is mainly

attributed to the transit portion between the DSA/GSA depot and main supply,

rather than to the port-ion between the vendor and DSA/GSA. Again , this lead

11j I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - 
_
~~~ ____ S_ ___________ __ S~_ -__ -------_---___~_ 

- --k- ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ -—- L
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B.8
1 1.

L 
- 

-

~ 1. - 

-

TABLE B-)

L Order Quantities By VAD Category for Resupplying NBC in Proposed Systems

- 

1 2 2l ‘lAD Total Push - Total Push Local Push
i category DSA/GSA Items-DQ1 Vendor Items-VQ1 AU Items-Q1

A 10.35 months 1.0 months 1.0 months

B 9.112 1.5 
- 

1.5

- C 9.30 2.0 2.0

D 9.51 2. 5 2.5

9.69 3.0 3.0

F 11 .61 7 
- 

11.0

G 13.80 - 5.0 5.0

-
~~~~~ 

j 
- B - 12.36 6.o 6.o

1- i  111.82 8.o 8.0
- 13.08 12.0 12.0

- 1Estiuiated from an October 19711- sample of DSA items .

1 2 
-

• 
- 

Based on Table 2-1.

- ‘

i_ _I

( H -

_________ --
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time variance was obtained from a previous study (Ref. [2)) by asst~ing that

-
. the ratio of the standard deviation to the mean for a comparable lead time

I - would remain constant. The delay P 7.96 months was estimated from an
— 

- 
October 19711- sample of DSA items . Table B— 14 gives the values of Ri~ 

which

were estimated from an October 197L1~ sample of DSA items. The new area-wide

-service levels are given in Table B-2 . These are the current service

levels, except that the activity level p13 
is used as the area-wide level

• ~±2 The values for VADk are again given in Table B-i. On the basis of an

-October 19711. sample of receipts at main supply, ~ -was estimated to be .03.

- —Median Eatio of National ISA Demand to NBC-SD Demand for an Item

- ‘lAD VAD
Category Batio-R1 - Category 1~ tio-R1

A 5.76 p 7.61

B 8.l~6 G 11.15

C 6.27 B 114.93

- 1  
- 

D 6.78 
- 

I 9.143

B 6.03 14o.oo

- - Source: Based on an October 19711- sample of ISA items . Each figure listed
is the median of the ratios of the national ISA to NBC- SD demand
for the items In the sample corresponding to the particular VAD
-category .

~ _~ _ 
—-  — — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ . - - . S
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- Next the formulas will be given for the ISA/GSA Items in the Total Push

system. The coefficient of variations for demand over the lead, plus review,

~ ~~~
- plus cycle periods is given by -

= C (w/2 + p + DQ~) ( ’ ) 2
/R + w~/i~ + (DL - P +DQ1)(,r~~)2 

+ v(DL)) V2

The safety factor K~~ Is computed as the unique value satisfying

-~~~ 
~~

- ( 1 - p ’ ) DQ
g(K ) 1k 1

1k

-.-where the service function was defined previously. The safety stock Is

F -
-

SS1k = K 1k flik

- ‘The average on-hand inventory is given by

- AOl1k = (ss1k + DQ~/2) (3. - r) (VAD1k)f12 .

The total on-hand inventory in the San Diego area for items transshipped

- - -at ISA/GSA is
H Il.

. A O I = Z  Z AOl
- 1. 1 k=1 1k

- k~13

IL
- • Using the foregoing data, the theoretical value for AOl -was computed to be

~$3l.5O mIllion. 
--

Next consider Items coming di rectly f rom vendors . The following are

Ii - input data for computing the on-hand Inventory for these Items :

_
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B.11

VL = lead time for vendor Items in Total Push system,

V = length of review period, -

= new coefficient of variations for the 1th VAD and type k ,

‘VQ1 = reorder quantity for vendor Items in 1th VAD category,

v(vL) = variance of the lead time for vendor items ,

~jk = new area-wide service level for i~~ VAD category and type k ,

TAD1k = value of annual demand for the 1th VAD category and type k ,

-r fraction of Items coming from vendors .

The values used for W, ~~~~ p~~ , VAD1k, and r are the same as those

given for the previous case. According to Table 3-1, VL = 1.13 months .

‘lalues for V~~ are given In Table B-), and these are the same order quantities -

- I that are used in the current system by main supply (refer to Table 2— i In

~e’~t!~’n 2 7 ) .  !1n’e VL — ~~ere we~ the ~~rrenf- ~~~~ t-im~ fr~i-. ma in

suppiy to be replenished, v(vi.) = v(L~) = .2081 months2.

Next the formulas will be given for the vendor items in the Total Push

- system. The coefficient of variations for demand over the lead plus review

— periods is given by -

= ( (vii + W/2) (ir~~)2 + w 2/12 ÷ V(VL)) h/2

The safety factor K1k is computed as the unique value satisfying

(1 - p ’ ) v ~~g 1k = 
11ik

The safety stock is

S5
jk = K 1~~fl1k

S~~ _ Lj 
-

p - 

---- - — - - -
~~ —-— — - —-- --~~~--~~~~ --—--~~~~ - -~~~~~~~~ -- -~~~ - - - -
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B.~ 2

The average on-hand inventory is

AOIIk = +

The total on-hand inventory in the San Diego area for Items coming directly

-
- 

- from vendors is

A 0 I = E  E Aol41, . -;
I k=1 -

~
. 

k13

Using the foregoing data, the theoretical value for AOl was computed to be I 
-

$.28 million. -

The total theoretical inventory in -the San Diego area for the Total Push -~

system is equal to $31.78 millions, including the inventory for items trans-

!h~t~ped !‘t r~P/(~ A °n’~ ~t-~”~ ~~~~~~~~ ~ 1~-~~’t.ly f’,-r~~ veniin~i. ~s indicated in

Section B.l.2, the current theoretical inventory Is $12.23 million. Thus

the new theoretical inventory for San Diego is approximately 2.6 tImes the 
-

-previous one . The factor 2.6 was applied to the actual current inventory of

$114.05 to give an estimate of $36.511 million for the total on-hand inventory -

in San Diego for the Total Push system. It is this latter figure which Is -

reported in Table 6-i of Section 6. Table B-5 summarizes the calculations
- 

- for the Current Pull and Total Push systems. These calculations are given - 
-

by VAD category and by type of item. The figures in this table have been 
-

I - normalized to give $1L05 million as the -value for Current Pull and $36.514 -
million as the value for Total Push . -
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B.1.14 ~~~~~~~~~~~~
Two different Local Push systems were described in Section

2.8: Local Push/Fbcpanded ~~ngej and Local Push/Current Bange. Bowever, both

of these systems will have the same area-wide on-band Inventory In San Diego,

although the distribution of this inventory among main supply, activities,

- and Servments will be different. Since the purpose of this Appendix is to

can-pute area-wide inventory, we -will not distinguish here between these

two systems.

- The following are input data for computing the on-hand Inventory for

the Local Push systeni.. 
-

L = lead time,

V = length of review period ,

~ik 
= new coefficient of variation,

c~ = v~rn-der quantity for items in ~
th VAD category.

V(L) = variance of the lead time,

p~~- = new area-wide service level for 1th VA]) category and type k,

TAD1k = value of annual demand for the 1th VA]) category and. type k .

The values used for W, 7r k~ ~ik’ and VADiK are the same as those used

In Section B.l.3. According to Table 3-1, L = 1.13 months . Values for

are given in Table B-3, and these are the same order quantities that are used

In.the current system by main supply ( refer to Table 2-1 in Section 2.7).

Since L = L1, where L1 was the current lead time for main supply to be

replenished , V(L) = V(L1) = .2081 months2 .

Next the fo~~ulaa -will be given for the Local Push system . The coefficient

- of variations for demand over the lead plus review periods is given by

— — - -S- s~~_ .~~~~~~ . ___ ____ — ___ _
~~~ a~~~

_ - -— — _____________________  
- -
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= ((L + W/2) (~r k )2 
+ w2/12 + V(L)) :h12 

.

The Safety factor K1 is computed as the unique value satisfying

- 

~~~ik~~~I
- g(K~~) = .

- The safety stock Is 
-

SS~~ = K~~ ~ik

I-

The average on-hand inventory Is 
-

- = (ss1k + Q
l/2)(VADIk )/l2 .

The total on-hand inventory in the San Diego area for the Local Push system

is
1~.

A 0 1=Z  Z AOI.~~~.
i k = 1 1

- 
-

Using the foregoing data, the theoretical value for AOl was computed to be

$9.1i7. As indicated In Section B.l.2 , the current theoretical Inventory is

- I $12.23 million. This implies that the ratio between the new and the current

inventories is approximately .77. This factor was applIed to the actual

current inventory of $l11..05 to give an estimate of $10.82 million for the

total on-hand Inventory in San Diego for the Local Push system. It is this

latter figure which Is reported in Table 6-i of Section 6. Table B-5 also

includes the calculations for the Local Push system, which are nc~rma1ized

to give $10.82 as the final total . 
- 

- 
—

Ii

[11 -
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3.1.5 Conditional Service Levels -

The right-hand colimin of Table B-2 gives the conditional

services levels in the Total Push and -Local Push/Expanded I~ nge system: the

-fraction of demand at an activlty/Servmart that can be satisfied by stock

- at that actlvity/Servmart, given that main supply Is always In stock . This

subsection gives the formulas employed in computIng these conditional service

- levels . - 
-

In -what follows, the index k will be equal to either 3 or 4. The

following are ln:put data used in the calculations :

= current lead time to activities for type k,

TR = new lead time between main su~pply and activities or Servmarts ,

V = length of review period,

= current coeffi cient of variation for the 1th TAD and type k,

= new coeffi. ient -of variation for the 1th VAD and type k,

RP~~ = current reorder point for the 1th VAD and type k ,

= current reorder quantity for the 1th VAi and type k,

v(m) = variance of lead time between main supply and activities
- or Servmarts . £

- F As in Section B.l.2 , L
3 = .33 months and L4 = 1.13 months. According

to Table 3-1, TR = .13 months . Again V = .0115 months (or one day). The

‘

~ 1. values for 7r1k, ~ik’ m’lk~ 
and are given In Table B-i. We used

-y(m) = .0033 months2, which was derived from a previous study (Ref. [2) )

ii by ass~.uing that the ratio of the standard deviation to the mean for a

• 
[ ccauparable lead time would remain constant .

4
I

____________ 

5

. 

-

- - -
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The coefficient of variations for demand at-an activity over the lead,

plus review, plus cycle periods is given by -

- 

~ik 
= ( (w/2 + 

~~~~~~~~~ 
+ + (Th + Q.~) ~~k + v(TR)) l/2

Our assumption Is that activities and Servmarts -will have the same safety

stock as in the current system. Thus

~~ik 
= 

~~Ik 
- 1

k 

- wf2

~~e safety factor is

Kik SSjJ~/TIjk

Thus the conditional service level Is

~ik

The values of cp1k are listed in Table B-2. The average- conditional service
- 

level (-weighted by TAD1k) is .8711-.

-. - B.2 DerivatIon of the Base Stock S~rstem

- r First consider items at NSC-San Diego which are currently being

resupplied from DSA/GSA depots . Our assumption is that in the Total Push

system, the DSA/GSA depots will only be used as transshipment points, rather

than as stocking points . Supplies will be ordered simultaneously for all

I NBC ’s using a group reorder rule called the base stock system . The base

j stock level for the 1th item at the ~th NSC govern both the ordering

and shipment allocation deci sions . This level is a desirable maximum 

S 
— L~~- 4
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Inventory for the particular item. At the beginning of each day (or at the

. - beginning of any review perIod), the available inventory of an item Is sub-

tracted from its base stock level. The difference is “the amount to be

ordered ” for that item. Whenever the stmt of “the amounts to be ordered ”

for an Item over all NBC ’s equals a prespecified order quantity, the:.. a

-shipment in that quantity is ordered from an appropriate commerical vendor.

Let S
j j  

be the area-wide available (on-hand plus on-order) inventory

of the ~~~ item at the ~th NBC, ~~ be the mean national demand (over all

NBC ’s) for item I, Q~ be the order quantity for item I In months’ supply.

In terms of this notation, the ordering rule is this: order units of

item I from a vendor -whenever the accumulated demand over all NBC ’s reaches

Q
1~&1, or

(i) -~~~~ (BSL1J ~ - a1~ ) >

The base stock level BSL
1j 

is determined, from the fact that at the

instant a shipment is ordered for NBC replenishment, the amount to be

ordered plus the available inventory at an NBC is exactly equal to the base

stock level for the item at that NBC . To avoid a stockout, the base stock

level must satisfy all of the demand for an item f rom the time a shipment

— Is ordered until the time the next shipment arrives at the NB C. Therefore ,

the base stock level must contain sufficient -weeks of inventory to last for

a time period equal to the time between orders (cycle tIme), plus the transit

-time (between a vendor and NBC ),  plus the safety stock . The safety stock

is defined to be the expected net inventory when a procurement arrives .

I For the purposes of exposition, it is convenient to examine the following 

-

~Il~~
I 

---~~~~
-- - - - - -_ — - - -
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~ - --- --- - -- - - - ~~~-
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cases when deriving the formulas for this model :

a) Continuous review without composition delay;

b) Periodic review without composition delay;

c) Periodic review with compositIon delay.

Bowever, it is only the third case that is used In Section B.l.2.

— B.2.l Con n oun Rev~~~ tho Couipo on

In the simplest case , the inventory manager ( IM) monitors

the asset positions of all NBC ’s continuously over time, and the amount to

be sent to the ~th NBC is determined whenever a purchase Is made from a

‘vendor. For this case, we make the assumption that Eqn . C]. ) would hold with

a strict equality when an order is placed. This assumption would be valid

if Items were purchased by customers in single units or If their purchase

quantities were small compared to BSL.~~. The total amount ordered from the

vendor is ecual to Q. p. . and

A1~~= BSL1~~_ a
1~

is the amount to be sent to the ~th NBC. Thus, at the moment an order is

placed, the total amount of Item i on-hand or on-order at the ~th NBC is

equal to BSL1~ . Define the mean lead time to be the mean time between

when stock Is ordered from the vendor and when It arrives at the .th NBC.

The value of must be sufficiently large to meet all the demands for the

item I at the NBC over an interval equal to the lead plus cycle time .

Thus

(2)  = i&1~ [L
1~ + + SS~~ ] , f 

~~— 
-  

~~~~~~~~~~~~~~~~~~~
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where is the mean (area-wide ) demand for Item I at the NSC and SS1~

- - 

- 

is the safety stock . The safety stock Is defined to be the expected on-hand

- 

- inventory when a procurement arrives. Let the random variable Z1,~ be the -

actual on-hand Inventory of item I at the ~th NBC when the next procurement

arrives, and it satisfies

(~~~ ) = BSL1~ - D1~

~where D1~ Is the total demand for item I at the ~th 
NBC over the lead

plus cycle times . Because both the cycle time (time between orders ) and the

lead time are random variables, can be viewed as being a random sum of

- random variables . Let a1 be the average number of units purchased by each

- customer. Our assumption in Section 2 .9 was that customers arrive at the
— 

1r!r!~ vc~ a t + 4 +i~~~ rs ? t}~~ Mff~ rpnt T~S(”~ ~r’r~ c~l1rt~ to th~ Poisson -orocess

(i.e., customers are assumed to arrive randomly over time); thus the cycle

time will correspond to a gamma distribution with mean and. variance

Q
~
a1/~

L1. If we further assume that i.t~~ Is small compared to ,i~ (i.e.

~the demand at one NBC is small compared to the natIonwide demand), then the

-cycle time will be ( approximately ) statistically independent of’ the daIly

demands at the ~th NBC . Under these conditions it can be shown that D1~

has mean

i
. E(D1~ ) = ~1~ (L1~ + 

~~~~~)

-~and variance

1;[j - 

- -

(4) v(D1~ ) = (L
1~ + Q1) c~~ + [v(L1~ ) + 

Qia
i] 

2 
,

~~

- - *Refer to ~ nanuel Parzen, Stochastic Processes, Holden-I~ y, Inc., Sari Francisco ,
1962, page 56.

I~ -~-~-~--- _ _ _ _ _  _ _— —-~~~ -~~~ -- —-- - ---—~~~~~~
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where v(L1~ ) is the variance of the lead time for item i to be sent to the

~th NSC, is the variance of demand for item I at the ~th 
~~~ per unit

time. Note that Eqn . (~~~~) Implies that v(Z1~ ) is equal to V(D
1~

). Let -

be the coefficient of variation at the ~th NBC . Also let

- * *  B1,,~ = be the ratio of national demand to the demand at the ~th NBC.

-

~ I Our assumption of Poisson customer arrivals at activities Implies that
- 

= )1/2 Thus a1/p.1 ,r~ ,~/R1 
~~~

• This implies that

v(z1~ ) = (Q1 ir~~fR1,~ + (L1~ + Q~ ) ‘Tr~ . + V(L1~ )) i.’~~ .

— It is convenient to write

‘v(z1~) = ( i-i~~ ~~~~

- 
= ~~± + (L1~ + Q~ ) ir~~ + V(L1~ )) ]12 —

— We have defined Z1~ to be the on-hand Inventory when the next procure-

ment arrives, and it has mean SS1,~ ~~~~ and standard deviation I1~~ .t~~~. If

is negative, then is the number of backorders of the 1th item

- 
existing at the ~th 

NSC -when the next procurement arrives . Under the assumption

- that (or equvi.alen-tly D1~ ) has a Normal distribution, then the expected

number of backorders of item 1. can be computed as follows: -

BO~~~= 

~~~~ 
~~~~~~~~~~~~~~~~~ 

(z~~~ssii~~ ii)  dz , 
- 

I 

- - ~~~~~- - - - ~~~~~~~~~ . - ~~-— -  - _
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!

II -where

* 

p(r) = 
~~~~~~ 

exp(- ~ r2 ) . 

-

It can be shown that - -

= 

~~~ ~~ 
) 

- 
~~~~~~~~~~

:I~
j 

where

11 ~(r) = f  q,(x) dx

Define the safety factor so that

(6) ss1~ = K1~ It~~

Thus

= iE~~ ~~~~~ g(K~~ )

—where the service function g ( .)  Is defined as

1

g(K1

~

) = - zc~~ ~(i~~~) + q(K1~ ) . 

I
-

~
;

Let the service level Pj j  be defined as the fraction of demand for I
W t~ 

-

I tem i at the j  NBC that should be satisfied wi thout a backorder. - 
-‘

I~ ______________________ 

-

*Bcfer to G. Badley and T. M. Whitin , Analysis of Inventory Systems,
Prentice-Hall, Inc., ~ iglewood Cliffs, 1963, page ~4~-6.

Ii

This Is the service measure used in such commercial inventory control -
- 

-

I i  systems as the IBM Consumer Goods System ( COGS ) and the Honeywell PROFIT 
—

system. 
- -

r
-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - - _______ - ~~~
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Since the average demand over a cycle Is the expected number of back-

orders over a cycle should not exceed (1 - P1) I.L1j 
Q~. This condition will

be met if the safety factor Is chosen so that - 

- - 

=

(1 - P1j) 
~~~~~~ ir~~ ~~ g(K~~)

or

(~~~ ) 

(i - 
~~~~~~~ ) ~~~ 

= .

I
It can be shown that the service function g(.) Is monotonically decreasing

and is convex . Thus the problem of computing the unique value of

— satii fying (7) is equivalent to finding the zero-crossing of a monotonically

decreasing function . Note that will be the same for all items having

+1-.~~ ~~~~~~~~~ ~~~~~~~~~~~~ rsf 11 - 0 - ii- •1.’ - ‘~1j ’

In smry, the first step is to compute Ir~~ using Eqn . (5).  The next

step is to compute the value of satisfying (7), which then determines

- 
-~ the - safety stock SS~~ using Eqn . (6).  ThIs allows the base stock level

~~~~ to be computed with Eqn . (2) .  The average on-hand inventory is then

(8) AOI1~ = [SS1~ + ç/2] 
~~

B.2 2 ? 2 2 2 ! 2 c 9 ~P 2 9 ~_P!~
Section B.2.l only examined the simplest case . We will now

add some complexities to the model. First consider the case of periodic review : 
- 

=
The inventory assets of the NBC ’s are reviewed only at the beginning of a

review period of length V. For example , V could be one day, tv~ days, or

fl a week . Hence the time interval between -when Eqn . (1) is first eatisfied and

— —~~~ —— ——— —~~~~ — —
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-when an order can be placed follows the uniform distribution with mean W/2

and variance W2/32. In other words, the average time between when Eqn. (i)

-i-s first satisfied and the beginning of a review period Is equal to W/2.

j iotice that both the orderi ng and composition decisions are delayed until the

begInning of a review period. Let a~j  be the available inventory of item I

at the ~th NBC at the beginnIng of the review period when the order Is placed .

-The amount of item i to be sent to the ~th NSC is now eq~~1 to

when Di- 
Is the nation-wide ( over all NBC ‘s) demand for item I that

‘occurred during the periodic delay: the delay between when an order would

- have been placed in a continuous review system and the beginning of the next

review period. £L (~~ I1 Oe bUOWU ‘44 . ‘4LL b ~liO.~-àti~n~ ~i~1C t I I~~

The amount of inventory on-hand at the ~th 
~~~ when the next shi~~ent

arrives Is given by

Zi-~ = BSL1~ - Di ~~~ 
- D1~ ,

where D1~ is again aqual to the total demand for item I at the

over the lead plus cycle times. Because of the periodi c delay, the base

Li stock level must now satisfy

- 

= + L1~ + + SS
ij  ~j j  .
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Again, the safety stock SS
i-~ 

is a function of v(zi-~
). Note that w?e may

assume Di- 
and ~~~ to be statistically independent , as these variables

refer to non-over].apping time Intervals. Thus these variances satisfy

2

v(z1~ ) = ( i )  v(Di-
) + v(Di-~

)

where v(Di-~
) is given by Egn. (I i).  it remains only to compute V(D

i-
) .

Because the delay due to having a review period is a random length of

- time, Di- 
will be a random sum of random variables. It can be shown* that

Di- has mean
-~~~ I.L W

+
and varIance 2 2

W
2

~~L
1 

W a i-
+ 2 ‘

-where Is the variance of nation-wide demand (over all risc ’s) for item I

- - - -per unit time . Define the nation-wide coefficIent of variation to be

= Since our assumption was that customers arrive according to a

Poisson process and buy ai- units of Item I, in
- 

= (aj /Iij )~~
’2 . This implies

that = 7r~~/Ri-~
. Thus after substituting rn

- 
and combining V(Di-

) with

the variance of Z1,~ can be shown to be

- 

. 

v(zi-~ ) =  (it i-~ 
)2 
,

where

i. 
= ( (w/2 + V in~j/Rij +~~~/~~ ÷ v (Li-~

) + (L~~ + ~~~~~) in~~~) 
1/2

The safety factor K
i-~ 

is computed from Eqn. (7) as before, except with

‘Refer to Ref. [6], page 56.

— -— -—-----‘
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I the foregoing value of IIi-~
• The safety stock is then computed with (6),

- which allows both the base stock level and average on-hand Inventory to
- 

be obtained.

B.2.3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Next we -will derive the reordering and composition formulas

for the most complex case: periodic review with composition delay . This - -

is the model which Is used-in the calculations in Section B.1.3 for items

transshipped through DSA/GSA depots . The total amount purchased from a

vendor is equal to 
~ 

and this quantity is then sent to a DSA/GSA

depot. At this depot, the shipment is then allocated and shipped to the

various NBC ’S. The models of Sections B.2.l and B.2.2 assumed that the

- composition decision (I.e. the quantity which each NBC would receive ) was

made simultaneously with the decision to reorder from the vendor. However,

:ffI2Icn t a~~ro~.ch ~~~~~ be to ~c cne the ~~~~1t1 r,n ~~~~~~~~~ 1rin

-until the time that the shipment reaches a DSA/GSA depot . In this way, the

latest demand data from the NSC ’s could be used. to make the allocation,

-which In turn should reduce safety stock requirements at the NBC ’s. j

Let the lead time L_~ be divided into two components: P , which is

- 

- 

the time between when a shipment is ordered from a vendor and when it arrives

at a DBA/GSA depot; and L
i-i 

- P1, which Is the time between when a shipment

arrives at a DSA/CSA depot and when it arrives at the ~th NBC. Our

-assumption is that the composition decision can be postponed for P days

after a decision to reorder is made . Let a” be the available inventory

- 
- 

I - of item i. at the ~th NBC after this delay of P
i- 

days. The amount of item I

to be sent to the ~
th NBC is now equal to

~ 
[_

F, - A ” = BSLH L ij ii i i ’
. -

- — - - - - —~~ - --- — —--- -- -~~~~~ - - —— -— -—-— -— -- 
~~~~~~~
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-
- 

where D Is equal to the nation-wide (over all NBC’S) demand for item I.

that occurred over the periodic and composition delay intervals. This allo-

cation rule can be shown to satisfy

- ~~, I,L A  = Q ~~~~~.
j

The appropriate base stock level BSL
i-~ 

still satisfies Eqn . (9) .

I The amount of inventory on-hand -when the next shIpment arrives is

= BSLJ~ 
- D~ ~i:i

U - D~j  ~

-I
where ~~ Is equal to the demand for item I at the ~th NBC over the remaining

lead time (L - P) plus cycle time. Thus

v(zi-~) = (J
~~1)  v(D~) + v(D~~)

as D’ and D” refer to demands over non-overlapping t Lme intervals .

- 

Using arguments similar to those employed previously,

[ E(D ) = ii _ (W/2 + p
i- )

v(D ) = (w/2 + i’i-
) cr~ ÷ (w2/12 + v(~ i-

)] ~~

ii 
and 

E(D~~) = ~1~ (L~~ - P1 + 

~:)

ft v(D~~) = (L_~ - Pi- + Q
i- ) e~~ + 

[ 
~~~ 

+ v(L~~ - 

~
1
~1 ~~

-where v(~~ ) is tne variance of the composition delay and V(Li-~ 
- P )

[1 is the variance of the remaining lead time component. Because

II -4 
-— - -~~~— -

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - - .
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V( L
i-i

) = v( P1) + v( Li-1 
- p )  and ,r~1

/R11

it can be shown that 
- -

v(z11) = (n
i-1 

~
i-
~ )2

where

2 ~l/2

~ik = + p + U + (L .1 - P1 + Q
i-

) in~~ + V(Li-1
) ~

The safety factor IC
i-1 

and safety stock SS
i-1 

are computed from Eqns .

(6)-(7) as before. This allows both the base stock level and average on-hand

Inventory to be computed. This also completes the derivation of the formulas

for the base stock system. The application of these formulas to the models

-employed in Appendix B.l is straightforward and will not be discussed here.

B.3 Derivation of the Reorder PoInt-Reorder Quantity Model

The standard reorder poInt-reorder quantity model is used in the

Current Pull system, Local Push systems, and for Items sent directly from a

vendor to San Diego In Tots). Push. In these models, the ordering decision

Is based upon the parameters (RP
u~ 

Q~~) for the 1
th item at the 1

th NBC:

-whenever the available area-wide Inventory a
11 

at the 1
th NBC falls to

- 
- 

- 
the reorder point RPi-1, then Q

i-1 ~~ 
Items are ordered from a vendor,

- where I.ljj is the mean demand for item I at the 1
th NSC. Note that the

base stock system of Appendix B.2 was a group trigger model, while the model
- 

[J in this section Is the usual single trigger model: in the base stock system

an item was ordered simultaneously for all NBC ‘a, while the reorder point-

reorder quantity model only considers the Inventory position at one NBC.

The concept of composition delay is not relevant in this case, as the reorder 

~~~~~~~~~~~~~~~~~~~~ 
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quantity will always be the same: Q
i-1 ~~~ 

However, It will again be

convenient to develop the formulas separately for the continuous and

periodic review cases.

1 B.3.l 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Let Li-1 be the mean time between when item I is reordered - -

for the 1
th 

NBC and when stock is delivered. In the continuous review case,

-the reorder point EPi-~ 
must satisfy

L
- 

. RP~~ = (Li-1 + ssi-1 ) $ &i-~ ,

- 

- where Is the mean (area-wide) demand per unit time for Item I at the

3
th NBC and SS

i-1 
is the safety stock.

Define to be the on-hand inventory when a procurement arrives;

thus

where Di-1 is the random demand. over the lead time. Because the lead time

-Ia a random variable, D
i-1 

can be viewed as beIng a random sum of random

variables. Using the same approach as In Section B.2.l,* it can be shown that

Di-1 has mean

E(D
i-1

) = L
i-1 ~~~~~~~ 

-

- and variance

I Y(Di-1
) = L

i-1 ~~~ + v(Li-1 ) 
~~~

L • 
where v(Li-1 ) is the variance of the lead time and a1 is the standard

[ ____________
*Refel. to Ref. (6), page ~~ 6. -

- 1. 

--~~ — --~~~~~~~~~~~~ --—~~-- — --—- -—-— --—---~~-- -~—---.--- — —
~~

-----——------
~
---— 

------ --- - -—----~~ — —



______

I - 

- R.30

deviation of demand for Item I at the 1
th NSC per unit time. Because

v(z~1) = V(D
i-1

), we can write 
-

- 

- 

2v(zi-1) = (n~~ ~~ ,

‘where

- 
= (L

i-1 
-ir~ + v(L

i-1
)) h,~

’2 
. 

-

L The analys~is of Section B.2.l applies directly to show that the safety stock

! SS
i-1 

satisfies Eqn. (6), the safety factor K
11 

satisfies Eqn. (7), and

-the average on-hand Inventory is computed with Eqn . (8).

B.3.2 Periodic Review

- 
- - -!Iiie formulas used in Appendix B.). assumed that the control

system had a review period of length W. Hence the interval between when

the reorder point Is reached and when an order can be placed follows the

- uniform distribution with mean W/2 and variance W2/12. Thus the reorder

point must satisfy

- 
HP

i-1 
= x

i-1
(L

i-1 
+ w/2 + ssi-1

]

- 

- -
- Again let be thrbn-hand inventory when a’ procurement arrives.

Thi~s

,

L 
-

r -where D
1 

is the random demand for item i at the 1
th NBC during the

periodic delay plus lead time. Using the same approach as before, it can be

[1 shown that

T

. -

~ :
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I .  v(zi-1 ) = 
‘

- - where

n
i-1 

= ((L
i-1 

+ W/2) 
~~~~ 

+ + V(L
i-1

))V2

The safety stock, safety factor, and average on-hand inventory can now be

computed with Eqns . (6 ) — (8) .  This completes the derivation of the reorder

point-reorder quantity model . The application of these formulas to the

-models employed In Appendix B.l is straightforward and will not be discussed

here. 
-

I

_ _ _ _ _
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APPENDi X C: CALCULATION OF COST ESTIMAT ES

1~ 
- -

C.1 CURRENT PULL SYST EM

I C.l.l Inventory Holding Costs

Inventory holding costs , not including land and building ,

are computed as 21~ of inventory value. According to the FMSO Report

f (1), the level of 9 cog peacetime inventory at NSC is $4,744,003 implying

an annual NSC holding cost of (.21)($4,744 ,003) = $996,241. From the M-ISR

tapes , the total on hand 9 cog inventory at the major activities is

I $8,493,196 and generates an annual holding cost of (.21)($8,493,196) =

-$1 ,783 ,571. Similarly , the servmart inventory level is $815,734 and

I -generates a holding cost of ~.21)($815,734) =$171 ,304. From Table 6.1 ,

DSA/GSA current 9 cog inventory held for resupplying San Diego totals

I $32,275 ,000 and generates holding costs of (.21)($32 ,275,000) $6,777 ,750.

- - C.1.2 In-Transit Inventor y Holding Costs

- 

In-transit inven tory holding costs ar~ compu ted as

21% of inventor y value. The in—transit inventory level s presente~! for

the Current Pull System in Table 6-2 generate the following annual

holding costs :

[ In-Transit Route Inventory level Rate Holding Cost

- 

- 

DSA/GSA to NSC $1,912,612 x (.21) = $401,649
DSA/GSA to Major 336,052 x (.21) = 70,571

I!. Activ i ties
DSA/GSA to Servmarts 31,443 x (.21) —6,603 - -NSC to Major Activities 169,810 x (.21) = 35,660
NSC to Servmarts - 81,711 x (.21) = 17 ,159

Eli - C.1.3 Transportation Costs

C.l.3.) DSA/GSA Transportation Costs

iii From reference (2), Section D.2.2, the DSA

_ _ _ _ _ _

- 
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common carrier rate was $18.13 per measurement ton (MT), and the DSA parcel

post rate was $163.30/MT in FY 72. Similarly , the GSA common carrier rate was 
-

$14.18/MI, and the GSA parcel post rate was $125.37/MT. Weighting these

rates by the number of MT ’s shipped ~o NSC (also given in Section 0.2.2 of

reference (2)), a composite common carrier/parcel post rate for DSA is

computed to be $19.14/MI, and for GSA, $14.23/MT. These rates and MT’s

were effective in FY 72. Assuming an annual infL~t1on rate of 7% for 2

years, compounded annually, new composite shipping rates for FY 74 become

$21.91/MT for DSA and $16.29/MT for GSA.

From NSC accounting reports (5), FY 74 Receiving Operations at NSC

handled 406 ,349 MT’s of incoming common carrier and parcel- post cargo.

From a sample of bills of lading at NSC in reference (2), .344 of all

MT’ s received was DSA material , .395 was GSA (9Q) material , and .261 was

other material . Using the FY 74 composite rates calculated above, the

current transportation cost for DSA cog ma terial received at NSC is

(.344)(406,349)($21.9l) = $3,062,669. Similarly, the current transportation

cost for GSA cog material is (.395)(406,349)($16.29) $2,614 ,673. The

total is $3,062,669 + $2,614,673 = $5,677,342 per year. From sampling (3),

3% of receipts at NSC are from vendors directly. Attributing 3% of this

transportation cost to these types of shi pments , the total current DSA/

GSA transportation cost for shipments to NSC (excluding servmarts) is

- L (.97)($5,677 ,349) = $5,507,029. From Section A.l.1 , the ratio of DSA/

GSA dollar demand from servmarts to dollar demand from NSC under the Current

Pull System is $593,2c0 $36,087,023 .016. The DSA/GSA transportation

j -  - cost -for shipments to servmarts is then calculated as (.0l6)($5 ,507 ,029) 
- -~

$88,112. Again from Secion A .1.1, the ratio of OSA/GSA dollar demand

from major activities to dollar demand from NSC under the Current Pull

- - _—~~_-~~~~~~~~~~~~~~ -~~~~ - - - - ~~ ——-- -- - -
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System is $6,340,608 -
~ $36,087,023 = .176. The DSA/GSA transportation cost

for shipments to major activities is then calculated as (.176)($5 ,507,029)

= $969,237.

C.1.3.2 NSC Transportation Costs -

From NSC accounting reports (5), the total

FY 74 NSC truck transportation cost is determined from the following

accounts: -

2168 Account Number Description FY74 Cost

62 Maint. Vehicle Transp. $4,883
63 - Oper. Vehicle Transp. 9,165
64 Maint. other Transp. Equip. 26,967
65 Oper. other Transp. Equip. 125
66 Equipment Rentals 503,482
67 Drivers 346,319
6810 Dispatchers 38,663
6830 Other Supervision 22,615
6840 Operations , other 14,960
6850 Al lowed time 6,580
6860 Misc. Operating Costs 8,884
6870 - Gas tax refunds (1 ,696)

$980,947

From a sample in reference (2), the fraction of MT ’s transported by truck

- which is 9 cog material is .739. Therefore , the current tota l NSC 9

cog truck transportation costs are (.739)($980 ,947) = $724,920. From

Section A.l .1. the fraction of demand at NSC under the Current Pull System

-wh ich comes from servmarts is .2t~ , from major activities .415, and from

other customers , .385. Using thes\ fractions , the port ion of NSC 9 cog

truck transportation costs due to servmart shipments is (.200)($724 ,920)

= $144 ,984; that due to shipments to major activities is (.4l5)($724 ,920)

= $300,842; and that due to shipments to other customers (.385)($724 ,920)

= $279,094 

—-- -~~~~~~~~~~~~ -— - —  ~~~-~~~~~~~~~~ -~~~~~~— - - -~~~~~~—--- ~~
- - - - A
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C. ’I.4 Issue and Receipt Costs -

C.1.4.1 NSC Issue and Receipt Costs

- 
- 

- Tabl e C.1.4 presents the current NSC cost per 9

cog issue and receipt by account, in column (1). These are based primarily

upon FY74 NSC accounting data (5). The total number of 9 cog issues at

NSC during FY74 was 640,184, per Table A.2-l, and is listed in the issue

-portion of column (2). The corresponding 9 cog receipt total , 142,056, is
- 

- -
~ listed in the receipt portion of column (2). The total NSC 9 cog issue

-and receipt costs under the Current Pull System are then computed in

column (3), with one exception. The Requisition Processing account must

be adjusted to include those requests for items which NSC does not carry,

but which ,. nevertheless, contribute to the workload in this account. From

ihe MISR tapes , the frequency of ordering non-NSC items by the major

activities and servmarts is 51,584 per year. Assuming that all requests

for non-NSC material pass through NSC (and that no subsequent transshipment

of those items takes place), column (3) is corrected by inflating Requisition

Processing by the ratio (51,584 + 640,184) - 640,184 = 1.081. This

- yields (l.O8l X$l92,055) = $207,611 as the total Requisition Processing cost

in col umn (5). -

The total NSC issuing costs of $1,155,084 must now be attributed

to servmarts , major activities , and other customers. In Bul k Issue and

Loading , the workload is related to the volume of material issued.

- .  
Assuming that’ dollar value varies proportionately with the volume of material ,

¶ Ii the NSC value of annual demand from servmarts, major activities , and other

customers in Section A.1.l is used to prorate the issuing costs generated

-by these two accounts. In the remaining issuing accounts the workload

[ j  is more closely associated with the number of issues made. Therefore,

the fractions of issues from NSC to servmarts, to major activities, and

I-
- - - - - ‘-- -- -- _ - . .S - ‘~~~~~~~~~~ ~~~~L~~~~~~~~~-~-- -- ------—-- --— - —--— — -- ~~~~~~~ ~~~~~ ... ~ ~~~~~~~ ~~~~~~~~~~~~~~~
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C.6

j -to other customers are used to prorate the issuing costs generated by

these remaining four accounts. The results are as follows:

Attributed To Item Related Costs - Volume-Related Costs_ Total

Servmarts $101,890 $134,439 $236 ,329
Major Activities 52,152 278,960 331 ,112
-Other Customers 328,848 258,795 587,643

-$482,890 $672,194 $1,155,084

- -  The total receipt costs of $565,383 must be attribued to DSA/GSA

--shipments and to shipments direct ‘from vendors. From sampling (3), 3% of

all ?ISC 9 cog receipts are known to be of this latter type. Therefore,

(.03)($565 ,383) = $16,961 in receiving costs is due to receipts from

I - -vendors, and $565,383 - $16,961 = $548,422 is due to receipts from DSA/GSA.

C.l.4.2 USA/GSA Issue and Receipt Costs

- From reference (2), Tables 0.5 and D.6, FY72

issuing costs for USA and GSA were estimated to be $3.01 per issue and

$4.02 per issue, respectively. - Assuming an annual inflation rate of 7%

- for two years, compounded annually, the current FY74 issuing rates are

estimated at $3.45 per issue for DSA and $4.60 per issue for GSA. From

- Section A.2.l, NSC received 137,794 issues from DSA/GSA. From Table A.2-1,

I. ~..156 of all 9 cog receipts were 9Q (GSA managed). 
- 
Therefore , (.156)137,794

21,496 issues were made by GSA , and 137,794 - 21,496 = 116,298 were made by

USA. In support of NSC (Main Supply) only, FY74 issuing cost for USA -

-Is then calculated as ($3.45)(116 ,298) = $401,228, and for GSA , ($4.60)

• (21,496) = $98,882. Total USA/GSA issuing cost in suppdt~t of NSC is the

L sum, $401 ,228 + $98,882 = $500,110. -

From Table C.l.4, column (3), the ratio of total NSC receiving

cost to issuing cost is $565,383 $1,139,528 = .497. Assuming that

[ 
the same ratio holds true for USA/GSA operations , the USA/GSA receivin g

cost In support of NSC is (.497)($500,IlO) = $248,555. -

[ : 1

~ 

--—- -- —--- --- . — - - - - - . I -~~~~
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From Section A .1.1, the total dollar demand for 9 cog non-NSC material
- placed on USA/GSA stocks directly by servmarts and major activities is

-

~~~ $6,340,608 + $593,260 = $6,933,868. Also from A.1•1 , the total 9 cog

demand at NSC by all customers is $37,203,116. The ratio, $6,933,868

$37,203,116 = .186, when appl ied to the current USA/GSA issuing and

receiving cost in support of NSC only, yields -the USA/GSA issuing cost

- 

- in support of servmarts and major activities, (.l86)($500 ,llO) $93,020,
- 

and the DSA/GSA receiving cost in support of the servmarts and major

~activities , (.186)($248,555) = $46,231.

In order to prorate the $93,020 issuing cost between servmarts and

- major activities, it is again assumed (as in Section C.l.4-.l) that the NSC

issuing and receiving operation can be used as a smal l scale model of the

DSA/GSA system. From Column (4) of Table C.1.4, the volume-related

accounts (Bulk Income and Loading) make up .292 + .298 = .590 of the total

- 
- USC issue cost. Therefore, (.590)($93,020) = $54,882 in DSA/GSA costs

will be prorated between the servmarts and major activities according to

the relative dollar value requirements placed against USA/GSA from Section

- 

- 

A.1.1, and the remaini~~$93,020 - $54 ,882 $38,138 will be distributed

according to the relative numbers of requirements pl aced against USA/GSA

— 

~~
- frau Section A.2.l. The results are as follows:

Attributed To Item-Related Costs Volume-Rel ated Costs Total

Servmarts $11,937 $4,720 $16,657

Major Activities 26,201 
- 

50,162 76,363

1~. -$38,138 $54,882 $93,020

[ 
The total USA/GSA receiving cost in support of the San Diego area

Is the sum of those costs due to NSC material plus those due to servmarts

L and major activiti es , $248,555 + $46,231 = $294,786. 
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C.1.4.3 Servmart and Major- Activity Receiving Costs

- 
- From Table C.1.4 column (3), the current NSC

Receiving Operations and Incoming Storage costs are $375,028 and $102,280,

respectively. These functions are considered to be volume-dependent, and the

r - dollar value of material processed is considered to be a good measure of

workload in the absence of measurement tonnage statistics. From Section

• A.1.1, the current total value of demand for 9 cog material at NSC is
— 

- 
$37,203,116. This impl ies that the Receiving Operations cost per dollar

of demand is $375,028 ~ $37,203,116 = .0101, and the Incoming Storage -

cost per dollar of demaiui is $102,280 ~ $37,203,116 = .0027. The ratio of

- volume—related receiving cost to dollar demand is then .0101 + .0027 =

.0128. The Receipt Control and Bin Operations accounts are item-related

-and their costs ~er receipt, from Table C.J.4, Column (1), are $.46 and
- 

I $.16, for a total item—related receipt cost per receipt of $.46 + $.16

= $.62. It is assumed that the cost of the receiving function per dollar

- of demand and per receipt as developed here for NSC apply ..s wel l to

- 
receiving functions at servmar-ts and major activiaties. From Sections

A.1.1 and A.2.l, the dollar demand and number of items received at

servmarts and major activities under the Current Pul l System are as

follows :

Source of Dollar Value Received at Number of Items Recd. _At
Receipts Servmarts Major Activiti es Servmarts Major Activities -- 

-

-

[ NSC $7,428,312 $15,437,234 134,928 69,240
USA/GSA 593,260 6,340,608 15,662 34 ,375
Vendors 18,349 196,101 484 1,063

- I _ I
- By multiplying the dollar value of demand received by .0128 and

L [
~ 

the number of items received by $.62, the current servmart and activity 
- —

receipt costs are computed as follows:

-~~~~-~1~~ ~~~~~~~~~~~~~~~~~ —-‘ — — — s-a _~~ _-__~• ~~~~ S S 5 . 4  A fl~~~~~ AM~~~



- 

~~~~~~~~~~~~~~~~~~ 

-- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-i

C.9

I” 
-

Source of Vol ume-Related Costs Item-Related Costs Total Costs
Receipts Servmarts Major Act -Servmarts Major Act Servmarts Major Act

NSC 
- 

-$95,082 $197,596 $83,655 $42,929 $178,737 $240,525
DSA/GSA 7,594 81,160 9,710 21,312 17,304 102,472
Vendors 235 2,510 300 659 535 3,169

$196,576 $346,166

- C.1.5 Overhead Costs -

- - . To estimate an overhead rate, a list of overhead accounts

was formed from NSC accounting reports (5) which contribute to the 9 cog

supply function at NSC. For each such account an -estimate was made of the

fraction of the account expense attributable to the supply operation.

• These estimates follow:

Account Fraction Amount

Care of material in storage 1.00 $446,368
Rewarehousing ‘1.00 68,750
Preservation and packaging 1.00 62,296
inventory 1.00 57,197

• Training storage 1.00 - 5,915
- Storage and warehouse support 1.00 433,677 .

• Labor and equipment overhead 1.00 292,033
- Package and issue support 1.00 116,265

Command .50 106,262
Management engineering ‘1.00 216,598 - - -

Comptroller .75 910,577
-Civ ilian manpower .75 322,806

- 
- Data Processing .75 577,208
Office services .50 128,793
Miscellaneous administration .75 356,263

- Communications - .50 83,908
- I ,  Security .40 - 93,567 —

• UtIlities .50 161 ,121
- Maintenance of buildings -.90 176,111

- Maintenance of real property .90 225,103
- Procurement of pallets - 1.00 56,727

General engineering support .80 332,902

- $5,230,447 per year

The denominator of the overhead ratio Includes the total costs of

‘receiving, issuing, requistion processing and truck transportation at NSC

_______________________ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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for all cogs. These accounts, taken from NSC accounting reports (5),

- 

- 

amount to $3,982,263. The overhead rate is then $5,230,447 $3,982,263 =

1.313, i.e., for each direct operational cost of $1.00, we allocate

- 
$1.313 in overhead cost. This rate is appl ied to the 9 cog costs at all

levels in the current and alternative systems.

- In the Current Pul l System, overhead costs of $1,165,834 are computed
- - 

for DSA/GSA by applying the overhead rate of 1.313 to total USA/GSA 
- -

receiving and issuing costs of $887,916. Similarly, $3,468,897 in overhead

- expense is charged to NSC and the servmarts on total issuing, receiving

and transportation costs of $2,641 ,963. Major activity overhead costs of

$454,516 are computed on the basis of total receiving costs of $346,166.

C.1.6 Land and Buildi ng Costs

From an estimate by NSC personnel , the 9 cog supply function

invol ves 53,000 square feet of office space and 289,000 square feet of

covered storage space. Assuming this space were rented commercially at a

-rate of 3O.9~ per foot, per month , for office space and 5.7~ per foot , per

- 

— 

month , for covered storage space, annual costs to NSC would be (53,000)

— 
~~ . (3O.9~t)(12) 

= $196,524 for office space and (289,00O)(5.74~)(12) = $197,676

I. -for covered storage space.

• C 
- From Sections C.1.3.2 and C.1.4.l, current 9 cog operations costs

at NSC for receiving ($565,383), issuing ($1,139,528), and truck trans—

L portation ($724,920) total $2,429,831. Divid ing the annua l cost for
~~

. office space by this total yields an operations-related land and building

-rate of $196,524 $2,429 ,831 = .081. The total current 9 cog (peacetime

II -plus reserve) inventory level at NSC from the FMSO Report (1) Is $6,278,664.

Dividing the annual cost for covered storage space by this amount yields

1! a storage—related land and building rate of $197,676 $6,278,664 = .0315.

[ 
_ _ _ _ _ _  

- 

_ _
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I From Section C.1.l , the value of peacetime inventory levels for 9

- -
~~
‘ cog material under the Current Pull System at NSC plus servmarts and at

the major activities are $4,744,003 + $815,734 = $5,559,737 and $8,493,196,

- 

- -  I - respectively. From Table 6.1, the value of peacetime DSA/GSA inventory

- - held for resupplying the San Diego area is $32.275 million . Applying the

- L~. storage-related rate to these inventory level s yields the followii.g annual

-storage-related land and buil ding costs: -

- -  USA/GSA (.0315)($32,275 ,000) = $1,017,000
NSC/Servmarts (.03l5)($5,559,737) = $175,132

- Major Activities (.0315)($8,493,196) = $267,536

-From previous calculations in this section, the total NSC plus

servmart 9 cog receiving , issuing , and truck transportation costs amoi~nt

---to $2,641 ,963. Total DSA/GSA 9 cog receiving and issuing costs are

~~87,91~5. ~~~ tnt~~
’I n~~jnr ~rt i v ify ~ ri~~ r~~~ v~n~ rostc ~re 4~~1~~ -

Applying the operations-related rate to these casts yields the following

.annual operations - related land and building costs:

USA/GSA (.081)($887,916) = $71,921
NSC/Servmarts (.081)($2,641,963) $213,999

~~. - 
- Major Activities (.081)($346 ,166) = $28,039 -. 

-

C.2 TOTAL PUSH SYSTEM

C.2.l Inventory Holding Costs :- _

1 - -

- Under this system DSA/GSA will no longer stock 9 cog

.material for the San Diego area and so will incur no inventory holding

costs for this material . From Section C.1.l, the total San Diego 9 cog

inventory value under the Current Pull System at NSC, servmarts , and

L — major activities is $4,744,003 + $815,734 + $8,493 ,196 $14,052,933.

From Appendix B, the area inventory change factor for the Total Push

System is 2.60. This yields a new areawi de 9 cog inventory of (2.60)

($14,052 ,933) $36,537 ,625 under thi s alternative, with an associated

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -•----~— - --- -— -•- --- -• —-- - ---- - - - 
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holding cost of (.21)($36 ,537,625) = $7,672,901. Since the inventory levels

at the major activities do not change from under the Current Pul l System,

the holding cost charged to NSC and the servmarts under this alternative

is j ust the difference between the new total holdin g cost and the current

activity holding cost from Section C.l.l , $7,672,901 - $1,783,571 = $5,889,330.

C.2. 2 In-transit Inventory Holding Costs

The in-transit inventory level s presented for the Total

Push System in Table 6-2 generate the following annual holding costs:

In-Transit Route inventory Level Rate 
- 

Hol d i ng Cost_

Vendor to NSC through $l ,720~836 x (.21 ) = $361 ,376
USA/GSA
NSC to major activi ties 241,713 x (.21 ) 50,760
NSC to servinarts 88,439 x (.21) 13,572

C.2.3 Transportation Costs

As described in Section C.l.3.1, the total USA/GSA

transportation costs for 9 cog shipments to NSC ($5,507,029), servmarts

($88,112), and major activities ($969,237) is $6,564,378. This will be

the new transportation cost borne by USA/GSA for transshipments to NSC

under the Total Push System.

The amount of material shipped by NSC will increase in proportion

to the increase in demand. From Section A .l.l,the total 9 cog deman d at

NSC under the Current Pull System is $37,203,116. From Section A.1.2,

the 9 cog demand at NSC under the Total Push System from activities

($21,973,943), servmarts ($8,039,921) and other customers ($14,337,570)

L totals $44,351,434. The ratio of new demand to old demand , $44,351,434

z $37,203,116 = 1.192 , Is an appropriate factor with which to estimate

the new NSC transportation cost from the old. This is computed to

- I! be (l.192)($724 ,920) = $864,105. Since the demand from other

cus tomers does not c h a n g e , the current 
- 
NSC transportation

E
~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~- - - -~~~- -~~~~~~ -- -— ~- - - —-
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1~ 
1. - cost due to shipments to other customers ($279,094, f rom Section C.l.3.2)

- .  should not change due to demand. Therefore, the new NSC transportation

1 - cost due to increased shipments to servmarts and to major activities is

- 1 ~~~ 

$864,105 - $279 ,094 = $585,011. Prorating this amount on the basis of the

relative value of demand coming from servmarts (.268) and major activities

(.732) under the Total Push System in Section A .l.2, we attribute $156,783

of the new NSC transportation cost to servmart shipments and $428,228 to
- 

- :major activity shipments. A second infl ation of these costs is now necessary

-to account for expected redistribution of material within the San Diego

-area due to the area-wide asset visibility under this alternative. From a

H - cctnputation based on the inventory model , the probabili ty that an item is

- 

- not at the activity (or servmart) where requested , given that it is in the

-area , is .126. Also,the probabil ity that an item is not at NSC , given that

- 
It is not at: the activity (or servmart) where requested and is in the area,

Is .200. The prod uct of these probabilities , (.126)(.200) = .0252, is the

-probability that the item is not at NSC and is in the area, i.e. , it is
- available for redistribution to the activity (or servmart) where requested

- - - 

from another activity (or servmart) in the area. The NSC transportation

costs computed thus far must be infl ated by a factor of 1.0252 to yield an

- - estimate which accounts for this anticipated redistribution of material.

The above calculations are sumarized in columns (2) through (4) of

F 

Table C.2.3. . 
‘

C.2.4 Issue and Receipt Costs
~~~~

• ~1 -. - -

~~~~

C.2.4.l NSC Issue and Receipt Costs

- Table C.2.4 displ ays a - two-stage development

-
~ - 

of the annual NSC Issuing and receiving costs for 9 cog material under

- - 

[1 the Total Push System. Column (1) lists, by account , the issuing and

1 receiving costs under the Current Pul l System as developed in Table C.’1.4. 

-~~ ~~~~~~~~~~~~~~~ — — ~~~~~~~
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-in column (2), the net dollar changes, by account, due to i tems wh i ch ’were
5’

- -  
formerly not carried by NSC under the Current Pull System are presented.

Of the six issuing accounts , L ight Packing , Parcel Pos t Pack ing , and Bin

Issue are considered to be item-dependent-. From the MISR tapes (2), the

frequency of orderi ng formerly non-NSC items by the servmarts and major

activities is 51 ,584 per year. This represents the new number of require-.

- ments to be filled from NSC stocks under the Total Push System. Using the

per issue rates in Table C.1:4 corresponding to these three accounts, the

entries in column (2)  are calculated as fol lows:

Light Packing (51 ,584)($.25) = $12,896
Parcel Post Packing (51 ,584)($.04) = $2,063
Bin Issue (51 ,584)($.14) = $7,222

Since all servmart and major activity requirements filled by NSC

under this alternative will be pushed rather than requisitioned , there

will b~ roincrease in requisi-L,iun pruce~~~~iii~ co~t~ due to t~es~ ~~~~
The Bulk Issue and Loading accounts are considered to be volume-dependent

- and proportional to the dollar value of material processed. From section

A.I.1, the dollar demand currently among major activities and ser vma rts

for non-NSC 9 cog material is $6,536,709 + $611 ,609 $7 ,148,318. The

total value of annual demand for 9 cog material at NSC currently is

$37,203,11 6. This ratio, $7,148,318 $37,203,116 = .192 , when appl ied

to the current Bulk Issue and Loading costs, yields an estima te of

~~

- the increase in these accounts due to the issuing of formerly non-.NSC

L Items now carri ed in NSC Stocks. These calculations follow : 
- 

i:
Bulk Issue (.192)($339,298) = $65 ,145
Loading (.192)($332,896) = $63,916 -

~~~

F 
-Among the receiving accounts, Incoming Storage and Receiving

Operations are considered volume-related and can be handled in the

same manner as above:
Incoming Storage (.192)($102 ,280) = $19,638

[ Receiving Operations (.192)($375 ,028) = $72,005

- - ~ - -~~—~~~~~~~~~~ — -~~~~~—— -— — - — — —~~~~~ — — — —~~~~~~ -- — -~~~ - — -— __ _ S. ~~~~~~~~~~~~~~~~~~~~~~~~ —~~ —- ~~ — —- - - •~~~~~~ 
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I

j The remaining receiving accounts, Receipt Control and Bin Operations, are

considered item-dependent. From Table A.2-4, the total new receipts of

r J -formerly non—NSC i tems at USC under the Total Push System is the sum of

those coming directly from vendors , 1128 per year , plus those coming via

DSA/GSA transshipments , 14,760 per year , for a total of 15,888. Using

I this figure and the current per receipt rates for Receipt Control and Bin

- 
- Operations from Tabl e C.1.4, the final entries of column (2) are calculated

as follows :
- Recei pt Control (l5 ,888)($.46) $7,308

Bin Operations (15,888)($.l6) = $2,542

In column (3) net dollar changes due to items which were formeriy~

carried by USC under the current system are presented. Only one issue

account , Requisition ~ ru*.e~~~irig, is ~~ :crc. Frnm S~ c- t i on A.2.l, the current

number of issues to servmarts (134,928) and to major activities (69,240)

- total 204,168. Since under the Total Push System these requ isi tions to USC

wi ll be eliminated , th is figure , together with the Requisition Processing

rate per requis i tion from Table C.1.4 , allow the follow ing computation of

the reduction in Requisition Processing costs due to the elimination of

these requ isiti ons:

Requisition Processing (204,l68)(.30) $61,250 reduction

T Since the sai~ie volume of formerly USC—carried items will be received

at NSC under the Total Push System as is received currently, the volume- .

related receipt accounts for this type of material wil l not change. How—

ever , due to di fferent ordering quantities , there will be a change in

the total number of receipts of this material , thus affecting the item-

[ related Receipt Control and Bin Operations accounts . Column (5) of

Table A.2-3 gives the weighted fraction decrease (.606) in the number of

receipts of carried DSA/GSA material at USC under the new DSA/GSA ordering 

-
- 
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quantities of the Total Push System. Since .97 of all 9 cog receipts at

USC arrive from DSA/GSA according to a sample (3), (.97)(.606) = .588

represents the fraction decrease in receipts of formerly USC-carried

items under the Total Push System. The change in Receipt Control and Bin

Operations costs due to this reduction are then calculated as foll ows:

Receipt Control (.588)($65 ,346) = $38,423 -

Bin Operations (.588)($22 ,729) = $13,365

- - 
-Column (4) of Table C.2.4 presents the new USC issue and receipt

-costs under the Total Push System (the net effect of columns (2) and (3)

on the current issuing and receiving costs in column (1)).

USC receiving costs will now be prorated, by account , between

shipments from DSA/GSA and shipments direct from vendors. From Section

A.2.2, 5390 USC receipts are from vendors and 69,051 from DSA/GSA under

this alternative, and from Section A .l.2, $1,330,543 of USC demand is

met by vendors and $43,020,891 by DSA/GSA. Based on this data, the volume—

related accounts (Incoming Storage, Receiving Operations) are prorated at

a rate of .03 to vendors and .97 to DSA/GSA, and the item related accounts

- - 
(Receipt Control , Bin Operations) are distributed .072 to vendors and .928

:1 - to DSA/GSA. These calculations result in attributing $20,391 in USC

receiving costs to shipments from vendors and $594,697 to shipments from

DSA/GSA . -

In a similar  fashion , USC issuing costs will now be attributed to

the various customers supported by NSC. Issues to other customers will

remain unchanged from the Current Pull System in both number and dollar

value. Therefore, the current other customer share of volume-related

issuing accounts ($258,795) and item-related issuing accounts ($328,848)

from Section C.l.4.1 must be subtracted before prorating the remainder

of the new USC issuing costs between servmarts and major activities. From

Section A.1 .2 , $8 ,039,921 in USC demand comes from servmarts and $21 ,973 ,943

a- — — ——--*- -‘-—--- s—a- - — ——------ —-- — — — -.- —--- — ~Sfl &S._____
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from major activities. From Section A.2.2, 151,074 issues are made to

Servmarts and 104,678 to major activities. Based on this data , the

volume—related accounts (Bulk Issue , Loading) less $258,795 in other customer

-costs, are divided at ~
‘ ‘ate of .268 to servmarts and .732 to major activities ,

J and the item-related accounts (Light Packing, Parcel Post Packing , Bin Issue,

Requisition Processing) less $328,848 in other customer costs, are divided

.591 to servmarts and .409 to major activities. These calculations result

- in attribu ting $213 ,328 in USC issuing costs to servmart issues and $444,105

to major activity issues. -

C.2.4 .2 DSA/GSA Transshipment Costs

DSA/GSA do not carry 9 cog inventory for the

-San Diego area under the Total Push System; however, they do order and

transship material to USC. This transshipment operation includes the

lunctions described by the following accounts from Table C.l.4:

Account Fraction of Total Issuing
- I _______ 

- and Receiving Costs

- Light Packing -.0939
Parcel Post Packing .01 ,.U
Loading .1953
Receipt Control .0383

~Receiving Operations .2200
- - .5625

The fraction wh ich each account contributes to the total current USC issuing

-and receiving costs is from column (4) of that same table. Assuming these

‘fractions hold true for the DSA/GSA operation as well , the cost of the trans-

shipment operation is estimated to be .5625 of the total current DSA/GSA

Issuing and receiving costs from Section C.1.4.2, i.e., (.5625)($887 ,916)
I- 

=

!: [! 
- 

C.2.4.3 Servmart and Major Activit y Receiving Costs

- From Sections A .l .2 and A.2.2, the dollar value

and number of receipts arriving at servmarts and major activities under the

Total Push System are : - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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- Dollar Value Received At Number of Receipts At
- Source of Receipts Servmarts Major ActivIties Servrna~ts Major Act ivities

-j USC $8,039,921 $21,973,943 151 ,074 104,678
DSA/GSA 0 - - 0 0 0
Vendors 0 0 0 0

- Multiplying the dollar value received by the volume-related receiving

- :rate (.0128) and the number of receipts by the item-related receipt cost

($.62), both from Section C.l.4.3, the new servmart and major activity

-- receiving costs are computed as follows:

Source of Volume-Related Costs Item-Related Costs Total Costs
-Receipts Servrnarts Major Act Servmarts Major Act Servmarts Major Act

USC $102,911 $281,266 $93,665 $64,900 
- 

$196 ,576 $346 ,166
USA/GSA 0 0 0 0 0 0

- Vendors 0 0 - 0 0 0 0 
-

C.2.5 Overhead Costs

The USA/GSA overhead cost is now based entirely on the

transshipment functions described in the previous section. Applying the

overhead rate of Section C.l.5 to the cost of transshipment yields a new USA!

GSA overhead cost of (1.3l3)($499 ,453) = $655,782. From Sections C.2.3 and

- -  
C.2.4 .l , the new USC issuing ($1,245,076), receiving ($615,088) and trans-

- portation costs ($885,880) under the Total Push System total $2,746,044.

I 
- Adding the total receiving cost at servmarts ($196,576), the total operational

-

. 

costs subject to the overhead rate is $2,746 ,044 + $196 ,576 = $2 ,942 ,620.

— This yields an overhead cost of (l.313)($2,942 ,62O) = $3,863,660 for NSC ,

r including servmarts. The receipt costs at major activities have not

!. changed , and therefore the overhead cost remains $454,516.

C.2.6 Land and Bu ilding Costs

- 

I Since USA/GSA no longer s,tock 9 cog material for the San

Diego area, there is no storage-related land and building cost for DSA/

GSA. From Section C.1.l , the total San Diego 9 cog inventory value 

— -- - - - —— -.--- - - - —-----~-------~- - - -  — - ,_4 _ —_-_ _J. __ -------- --,s - - __  ___.__s__ _ -~_ -- ~~~~~~ ~ — -



___________________ 

- ~~~~~~~~~~~~~ 
‘ r-” ~~~ 

-
~~~~~~~~~

- - ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~

1

I -under the Current Pull System at USC, servmarts , and major act ivi t ies  is

I 
$4,744,003 + $815,734 + $8,493 ,196 = $14,052,933. From Appendix B, the

area inventory change factor for the Total Push System is 2.60. This

I - yields a new areawide 9 cog inventory of (2.60)($l4,052,933) = $36,537,625.

I 
- -Since servmart and major activity inventory levels will remain constant,

$36,537,625 - $815,734 - $8,493,196 = $27,228,695 is the new USC ~only)

I 
inventory level . Applying the storage—related land and building rate of

— .:0315 (from Section C.1.6) to the sum of USC and servinart inventory values

- yields an USC storage-related land and building cost of (.03l5)($27 ,228,695 +

$815,734) = $883,400. Since major activity inventory level s do not change,

- L. —~neither will the associated storage-related land and building cost of

- F $267,536. -

- DSA/GSA ~perationa1 costs undcr thc Tct~l P~c~’. Syctc~ ~rc rcprcsc~tcd

by the $499,453 in transshipment costs - described in Section C.2.4.2. Applying
-~~

- the operations-related land and building rate of .081 (from Section C.l.6),

-this yields a USA/GSA operations-related cost of (.081)($499,453) = $40,456.

As computed in Section C.2.5, the total USC plus Servmart operational- costs

F under the Total Push System amount to $2,942,620, impl ying an NSC operations-

related land and buildin g cost of (.08l)($2,942,620) = $238,352. Major activity
- 

- ~~. operations-related costs do not change from the current $28,039.

1~ 
-

* - C.3 LOCAL PUSH/EXPANDED RANGE SYSTEM -

~ 
C.3.l Inventory Holding Casts

Under this alternative, USA/GSA maintain the same level

(J of 9 cog inventory as is currently stocked. The holding cost incurred is

- 

I 
therefore the same as under the current system, $6,777 ,750. From Appendix

- B, the area inventory change factor for the Local Push/Expanded Range

~~ 
System Is .77. The current area inventory as computed in Section C.2.1
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is $14,052,933, implying a new area inventory of (.77)($14,052,933) =

$10,820,758 under this system. Since the current inventory at major

activities, $8,493,196, and associated holding costs remain unchanged ,

the portion of this new area inventory which is at USC and servmarts is

$10,820,758 — $8,493,196 = $2,327,562. The new holding cost charged to

- - USC and servmarts is the computed from this inventory level to be (.21 )

($2,327,562) $488,788. —

C.3.2 In-Transit Inventory Holding Costs

The in-transit inventory levels presented for the Local

Push/Expanded Range System in Table 6-2 generate the following annual
H 

~~~~~~~~

-holding costs: - -

- In—Transit Route Inventory Level Rate Holding Cost

DSA/GSA to USC $2,280,107 x (.21) = $478,822
r4SL to ~ervmarts 88,43 x (.21) 16,572

- USC to Major Activit ies 241 ,713 x (.21) = 50,760

C.3.3 Transportation Costs ‘ - - ;

All transportation costs are the same as computed in Section

C.2.3 for the Total Push System.

C.3.4 Issue and Receipt Costs 
-

- 

- - From Section C.1.4.2, current USA/GSA issuing costs in

I - support of USC ($500,110), servmarts ($16,657), and major activities ($76,363)

~ i 
total $593,130. From Table C.L4 Column (4), the volume-related issuing

- 

-~ accounts (Bulk Issue and L3ading) contribute .590 of the total issuing

~ I ~j  
costs at USC. Assuming that this -fraction is also true of the USA/GSA

Issuing operation , (.590)($593,130) = $349,947 of the current USA/GSA —

L issuing costs are volume dependent and $593,130 - $349,947 $243 ,183 are

Item-dependent. Under this alternative , the same volume of material

will be issued, therefore the volume-dependent costs will not change. There

I’ - f :  - 
- 
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J is, however , a decrease in the number of issues made. From Section A.2.1,

the current number of DSA/GSA issues to USC (137,794), servmarts (15,662)

and major activities (34,375) total 187,831. From Section A.2.3, the total
- 

number of DSA/GSA issues under this alternative (all to NSC) is 173,940.

Applying the ratio 173,940 ~ 187,831 = .926 to the current USA/GSA item-

- ~
- 

dependent issuing costs yields the following estimate of the new DSA/GSA

item-dependent issuing costs: (.926)($243 ,l83) = $225,187. Total USA/GSA

issuing costs are then $ 225,187 + $349,947 = $575 ,133. All USC issuing
-“

1

costs are the same as those calcula ted in Section C.2.4.l fo,~ the Total

Push System.

Receipt costs at servmarts and major activities for items from USC

are also the same as those calculated in Section C.2.4.3 for the .Total Push

System. The receipt cost at USA/GSA for items received from vendors will

be the same as that experienced currently ($294,786) as computed in Section

C.1.4.2. The receipt cost at USC for items received directly from vendors

will be the same ($20,391) as that calculated in Section C.2.4.1 for the Total

Push System. However , for those formerly non-USC items now received at
- 

USC froth USA/GSA, the NSC receipt cost will differ from that cal culated under

the Total Push System because receipts of USA/GSA material now arrive at

~~

. a rate which is based on USC order quantities rather than DSA/GSA order
- ; I. - quantities. Since the volume of material receive’Id is the same as under the

- 
-

- [ Total Push ..ystem, only Receipt Control and Bin Operations-- the item—

related receiving accounts—-will change. From Sections A.2.2 and A.2.3,

there are 21,386 more receipts from DSA/GSA at USC under the Local Push!

Expanded Range System than under the Total Push System. At the per receipt

costs listed in Table C.1.4, this difference results in an increased Receipt

[j Control cost of (.46)(21,386) = $9838 and an increased Bin Operations cost

of (.16)(21 ,386) = $3422. At the end of Section C.2.4.l, reductions in these

________________ _! - _~~~~,Sa. 4 r_.- -~ L~_-~a,, , _.~~_ _ . - - . s ~i_ - _ _ - - _ ~~~~ .~~~s-- — ._ ~— ~~~~~~~~~~~~~~
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two accounts were made under the - Total Push System due to the adoption of

USA/GSA order quantities and the resulting reduction in receipts of

formerly USC-carried items coming from USA/GSA under the Current Pull System.

Since the Local Push/Expanded Range System maintains the current USC order

quantities , these reductions no longer apply. Therefore, $38,423 must be

-added back to Receipt Control and $13,365 to Bin Operations. The total of

all these changes to Receipt Control and Bin Operations combined is

$9,838 + s3;422 + $38,423 + $13~365 = $65,048. The new USC receipt cost for

materi al from USA/GSA under the Local Push/Expanded Range System is now the

- cost under the Total Push System as computed in Section C.2.4.l ($594,697)

plus all changes to the item-related accounts: $594,697 + $65,048 $659,745.

C.3~.5 Overhead Costs -

The USA/GSA issuing ($575,133) and receiving costs ($294,786)

under this alternative total $869,919, and generate overhead expenses of

(l.313)($869,9l9) = $1,142,204, usin g the overhead rate of Section C.1.5.

The USC issuing ($1,245,076), receiving ($680,136), and transportation

costs ($885,880) under this alternative total $2,811,092 , and generate

(l.313)($2,811,092) = $3,690,964 in overhead cost. Servmart receiving

costs ($196,576) contribute an additional (l.3l3)($l96 ,576) $258 ,104
r L to the USC overhead expenses, for a total of $3,690,964 + $258,104 =

$3,949,068. Major activity overhead expenses do not change ‘from the

current $454,516.

C.3.6 Land and Building Costs 
-

Storage-related land and building costs for USA/GSA

do not change from the Current Pull System. The total DSA/GSA operational

costs under this system , as computed in the previous section, are $869,919.

Applying the operations-related land and building rate from Section C.l.6,

the USA/GSA operations-related costs are computed to be (.081)($869,919) = $70,463. 

—~~ -— — —~~~~
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From Section C.3.l , the inventory value at USC and the servmarts under this

I alternative is $2,327 ,562. Applying the storage-related land and building

rate from C.l.6, the USC storage-related costs are (.0315)($2,327,562) =

I $73,318. The total USC plus servmart operational costs as computed in the

1 previous section are $2 ,811 ,092 + $196,576 = $3,007,668, and genera te
- I - -operations-related land and building costs of (.08l)($3,007,668) = $243,621 .

Both the storage and operations-related land and building costs for major

— 

activities are exactly the same as under the Current Pull System.

C.4 LOCAL PUSH /CURRENT RANGE SYSTEM

C.4.l Inventory Holding Costs

DSA/GSA and major activity inventory levels under this

alternative are the same as under the Current Pull System, therefore holding

- costs are unchanged . NSC plus servmart inventories are the same as in the

- Local Push/Expanded Range System, and so the holdin g cost associated with
- -  - this material is the same as computed for that alternative in Section C.3.1.

C.4.2 In-Transit Inven tory Hold i ng Cos ts

All in-transit inventory levels and holdin g costs are the

same as under the Current Pull System except that USC is now charged for

all these expenses.

C.4.3 Transportation Costs

~ ~~ - All USA/GSA transportation costs are exactly the same as

t [ under the Current Pull System. USC transportation costs are equal to the

current costs (since demand at USC is the same) plus an amount corresponding

tJ -to the expected redistribution of material wi thin the area (due to areawide

asset visibility). This last amount is available from calculations made 7
for the Total Push System in, Table C.2.3. NSC transportation costs ‘for the

Local Push/Current Range System may be computed as column (2) of that table ,

_______ —- — —~~~~~~~~~~~~~~—
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‘ 

plus the difference between columns (4) and (3). The resulting costs are

as follows: $148,935 due to servmart shipments, $311,633 due to major

activity shipments, and $286,127 due to other customer shipments, for a

total of $746,695. ‘ -

C.4.4 Issue and Receipt Costs
- 

Receiving costs at DSA/GSA and at NSC are the same as under 7
the Current Pull System. Receiving costs at both servrnarts and major

activities due to material arriving from USC are also the same as under the

- j Current Pull System. However, costs due to receipts of material arriving -

from vendors and -from USA/GSA must be calculated for both servmarts and

major activities using the same methodology as in Section C.2.-4.3. From -

J 
Sections A.l.4 and A.2.4, the dollar demand and number of receipts at -

servmarts and major activities under the Local Push/Current Range System

f are: - 
-

Source of Dollar Value Received At - - Number of Receipts At
- 
Receipts - Servmarts Major Activities Servmarts Major Activities -

USA/GSA $593,260 $6,340,608 6984 38,156
Vendors 18,349 196,101 

- 
216 1,180

Multiplying the dollar value of demand received by the volume-related -

receiving rate (.0128) and the number of receipts by the item-related

receipt cost ($.62), both from Section C.l.4.3, the remaining servmart

and major activity receipt costs are computed as follows:

Source of Volume Related Costs - Item-Related Costs Total Costs -

Receipts Servmarts Major Act Servmarts Major Act Servmarts Major Act.

USA/GSA $7594 $81,160 $4,330 $23,657 $11,924 $1O4~8l7
Vendors 235 2,510 134 732 369 3,242

lE NSC - 95082 197,596 83,655 42,929 178,737- 240,525
- - . $191,030 $348,584

It -‘
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L USA/GSA issuing costs for issues to USC are the same as under the

Current Pull System. From the end of Section C.1.4.2, the current volume-

F-I related USA/GSA issuing cost ‘for issues to servmarts is $4,720 , and to major ‘

activities, $50,162. The current item-related USA/GSA issuing cost for

- - -
- issues to servmarts is $11 ,937 , and to major activities , $26,201. The -1

volume-related costs will remain constant since the same volume of material

- - - will be issued under this alternative. The item—related costs, however ,

-will chang& in proportion to the change in the number of issues. From

Section A.2.1-, the current number of issues to servmarts from USA/GSA is

- 15,662, and the current number of issues to major activities is 34,375.

From Section A.2.4, the new number of issues under the Local Push/Ctr rent

Range System incl udes 6984 to servmarts and 38,156 to major activities.

By multiplying the current servnart item-related cost by the ratio 6984 -

15,662 = .446, we obtain a new item-related cost of (.446)($ll ,937)

$5,324, and a total USA/GSA issuing cost to servmarts of $4,720 + $5,324 =

-$10,044. In a similar fashion , multipl ying the current major activity

item-related cost by the ratio 38,156 - 34,375 = 1.110 , we obtain a new

item-related cost of (l.llO)($26,20l) = $29,083, and a total USA/GSA issuing

1. cost to major activities of $50,162 + $29 ,083 = $79,245.

-
~~ 

~ F 
USC issuing costs are the same as under the Current Pull System less

an amount corresponding to the current Requisition Processing costs for

requisitions from servmarts and major activities . From Section A.2.1,

-, the current number of requisitions from servmarts and major activities ‘for

Ii -NSC-carried material is 134,928 + 69,240 = 204 ,168. At the $.30 Requisition

Processing rate quoted in Table C.l.4~ this implies a reduction of ($.30)
- 

(204,168) = $61,250 in current Requisition Processing costs. Prorating

this reduction between servma rts and major activities based on the new

number of issues to each (134,928 to servmarts and 69,240 to major activities), 
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we attribute (.661)($6l,250)= $40,486 of the reduction in issuin g costs to

servmart issues and (.339) ($61,250) = $20,764 to major activity issues.
4 -

Applying these prorated reductions to the appropriate costs under the

Current Pull System from Section C.l.4.l , we obtain new servmart-related

USC issuing costs of $236,329 - $40 ,486 = $195,843, major activity-related
- USC issuing costs of $331,112 - $20 ,764 $310,348, and other customer-

related USC issuin g costs equal to the curren t $587 ,643.

C.4.5 Overhead Costs

Total DSA/GSA receiving ($294,786) and issuing costs

($589,399) under this alternative total $884,185. Applying the overhead

rate from Section C.l.5, these operational costs generate (1.313)($884 ,185) =

$1,160,935 in overhead expense. USC receiving ($565,383), ‘issuing($l ,093,834),

and transportation costs ($746,695), plus servmart receiving costs ($191 ,030)

total $2,596,942, and generate (l.3l3)($2 ,596,942) = $3,409,785 in overhead

• costs for NSC. Major activity receiving costs of $348,584 produce (1.313)

7 ($348,584) = $457,691 in overhead expense.

C.4.6 Land and Building Costs

Storage-related land and building costs are exactly the same

as under the Loca~ Push/Expanded Range System. Applying the operations-

related land and building rate (.081) developed in Section C.l.6 to the total

- 

operations costs summarized in the previous section , operations-related

L -land and building costs -for USA/GSA are calculated to be (.08l)($884 ,185) =

$71,619 for USC. (.08fl($2,596,942) = $210,352 , and for major activities

(.08l)($348,584) = $28,235

I f
l b
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APPENDIX 
- 
D: SIMULATION

Appendix B showed how the reordering rule for resupplying NSC-SD in 
‘

the proposed systems is specified by the area—wide service level . The

average on-hand inventory for San Diego as a whole is also determined by this

- - 1 ~~. L area-wide measure. However, the follow ing statistics corres pond ing to a

~ 

particular area-wide service level can not be computed with exact analytical

expressions : -

a) The frequency of shipments between main supply and the activities/
- Servmarts;

b) The ind ividual service levels at main supply and at the activities/
- Servmarts; 

-

c) The individual average on-hand inventories at main supply and at the

- 
activities/Servmarts. 

-

One approach for obtainin g these statistics is to simulate the operations

- ot the ’ proposed Naval Supply System. Consequently, a simulation model of the

supply system was developed. However, while the simulation was useful toward

— gaining an understanding of system operations, it was ultima tely not used
-
~~ I directly in the analysis. Instead , the simulation provided insight which led

to analytical approximations for the foregoing statistics. It was ‘felt that
I

- 
these approximations would provide more accurate estimates than would be

- 

~ L provided by the simulation model for the following reason: for some

~~
, items, the DSA/GSA cycle is more than one year; i.e., shipments from USA/GSA

- would come less than once a year. But some sta ti~ t i c s , such as

I JJ the service level at main supply, can only be computed when

DSA/GSA shipments arrive , which implies that the simulation must include

I’

~
JI. 

- ‘
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a number of years to obtain statistically reliable estimates. On the other

hand , demands must be generated for each day of each year in’ the simula ti on ,

in order to estimate the amount of direct customer sales, activi ty sal es, ‘

effect of rationing , frequency of shipments to activities , serv ice levels at

activ it ies , etc. Thus , the simulation effort would require a large amount

of computer time. Furthermore , the simulation would have to be performed for

several types of items (by VAD category, type of reordering rule , etc.). As

a resul t of these cons idera ti ons , it was concluded that the simulation appri ach

would not be feasible to carry out in practice, and tha t the al terna tive

-~~ approach of using approximate formulas would be more reliable.

Never theless , we will briefly describe how the simulation model was formulated.

Tworandom variables are generated for each day to represent San Diego demands

luring that day: the direct customer sales at main supply; and the total

sales at all activities and Servmarts. When the accumulated activity/Servmart

sales reaches its reorder point (for the group trigger of the base stock system),

then a shipment to the activities/Servmarts is sent. Note that with a group

trigger rule, all activities and Servmarts are resuppl ied simultaneously.
- 

- Thus , it is not necessary to generate the daily demand separately for each

activ ity and Servmart: only the area-wide (excluding direct customers) demand

needs to be known. This follows from the fact that the area-wide activity! —

Servmart demand and the demand at any activity/Servmart can be represented with

- - - a bivariate Normal distribution ; thus, if the area-wide demand were known

and ‘if the correlation coefficient between the area-wide demand and demand at

an individual activi ty/Servmart were known , then the conditional distribution

F of demand at that activity/Servmart (given the area-wide demand) would also

be known. This would allow the individual service levels and on-hand inventor-

les at the act iv 4 .ies/Servmarts to be computed using only knowledge of the

1. 
-
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- J generated area-wide demand over an activity/Servmart replenishment cycle.

-
~ Furthermore , the area-wide demand (because of the group trigger) also specifies

the frequency of shipments to the activities/Servmarts . In addition to simulating

-
~~ the reordering process for resupplying activities and Servmarts, it is also

necessary to simulate the reordering process for resupplying main supply

from vendors. In this case, two order ing rules are possible: a reorder

point-reorder quantity model for direct shi pmen ts from vendors ; and the

base stock system for transshipments through DSA/GSA~ In the case of the

base stock system, it is ~ necessary to model the effects of composition

delay and a random USA/GSA cycle time. -

F
~

4 -.
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APPENDIX E: MASTER ITEM STOCK RECORD TAPE PROCESSING

E.l DATA HANDLING - 
-

E.l.l - Initial Edit - 

-

Master Item Stock Record (MISR) Tapes were available for USC

San Diego , the 11 Servmarts currently operated by USC (one consolidated Master

Servma rt Fi le) , and the seven major San Diego Naval activities , listed i n - - 

—

. 
- 

-

-

~~Table E.1. The data elements which were present on these tapes are indicated in 1 —

I
- - Table E.2. Selection of 9 cog records (except in the case of Servmarts, where

— no cog was present) resulted in the number of records shown in column (1),

Tabl e E.l. An in itial edit was then made to detect alpha characters in numeric

fields excluded the number of records indicated in column (2). The Servmart

figure here corresponds closely to the known number of local stock numbers

currently in use.

E.l.2 Sampling and Consolidation

A sampling scheme was applied to each ?1ISR tape to distribute

records into groups based on the integer remainder obtained upon dividing their

FSN ’s by eleven. Groups of nearly equal size resulted , representing the remain-

ders 0 through 10. The 0-remainder group was selected from each tape. These

records were then assigned location source codes, consolidated into a working

tape in the format of Table E.2, column (2), and sorted by source code within

FUN. As a result, an FSN selected from one location appeared with all corre-

sponding records from every other location carrying that same FSN. All statistics

computed from the working tape which were dependent upon sample size, e.g., the

value of annua l demand, were scaled by a factor of 11. 
-

E.l.3 Extended Money Value Edit - .

A money value extension of the OH, AQD , RP , and RO fields was

made to detect erroneous data which might distort subsequent calculations made -• 

—-- _ -_ - 
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r from the working tape. An extension threshold of -$5000 was selected for the

- OH, AQD, and k~ f ields , and $10,000 for the RO field. Exactly 37 records were
- - r flagged for exceeding one or more of these limits and six of these were deleted

— 

~~.. after a manual determination had been made regarding the existence of an obvious

~ L error condition. At the same time, 307 Servmart non—NSC records representing

- 01 and 11 cog material were del eted, based on the FSC portion of the FSN (no

COG ’s were present in Servmart records.)

- 

E.2 DATA ENRICHMENT 
- -

Columns (3) and (4) of Table E.2 indicate the original data elements

present on the MISR tapes and those elements which had to be extrapolated or

inferred, either from original data or from external sources.

I E.2.1 VAD Categories

~n ~~ p~ _w ’irf ci VAn r~~t~~j nr~ fnr ~~eh nnn-NS( itpm

was made, based on the value of the total area-wide annual demand at all

~ 
- - carrying activities and Servmarts, the cog s~m~bol , and the NSC VAD parameters

- - 

developed by FMSO and displayed in Table 2.1. The USC VAD category served

I. as the area-wide VAD category for USC-carried items.

j -. 
E.2.2 Reorder Objective/Reorder Point

RO and RP computations were necessary for all major activities

- except NSC, WAS North Island , and the Servmarts. Reorder points were computed

- 

- 

according to the following rules, based on information obtained through USC-SD:

- 

RP FOR USC-CARRIED ITEMS RP FOR NON-USC ITEMS

Ej - ACTIVITY (MONTHS ’ SUPPLY) (MONTHS’ SUPPLY)

- ; 
Development and Training Center 1.0 1.5

F Long Beach Naval Shipyard 1.5 2.0

Naval Air Rework Facility 1.5 2.0
- 

NAS Miramar 2.0 2.5

_______________ - - -- _______
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ACTIVITY (cont’d)

— 
i Public Works Center 

- 

1.5 2.0

~ 
SD Naval Hospital 

- 
‘1.5 - 2.0

L

-
~~ 

• Reorder objectives were -computed based on the average order quantity used by

MS North Island for a given area-wide VAD category, as determined by sampling.

~ 1. This order quantity, in months supply, was then added to the previously computed

RP to obtain the RO. The average order quantities used were as follows:

AREA-WIDE VAD CATEGORY ORDER QUANTITY (MONTHS SUPPLY)

G 5.00
- H

4 I 8.10 -

J 9.20

E2,3 Servmart COG’s and FAD ’s

The Servmart records contained no cog symbols. Cog’s were

F inferred from the USC record for USC-carried items and were assumed to be 9Q,

I.e., GSA-managed material , for non-USC items. Servmart records were also

~ F lacking FAD data. These were extrapolated based on the total area-wide AQD

~ F for the item and the area-wide FAD/AQD ratio, determined from the records of

those activities carrying the same item. I-f no other activities carried the

- 

1 
[ Item, the following rules were used to assign a FAD:

_ _ _ _ _ _  _ _  

• 

•
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I Range of Servmart AQO Corresponding FAD Assignment

~ 0~ $. AQD < .25 
. 

0

I :~ .25~ . AQD < .50 1
~— L-~ i 

.5O~ . AQD. 
< .75 2

r ~ .75_i. AQD < 1.00 3

~ 1_ 1.001 AQD - 4
:~~~~~ ~

, •  

,• 

-

~ 

, -  (.2.4 Unit of Issue Differences

When it was apparent that unit of issue differences existed among

1 activities carrying the same FSN, the unit of issue in use by USC, or when not

available, by the first activity record appearing, was adopted as the area

-
~~~ 

- 

standard. The OH, 00, BO, RO, RP and AQD fields of the remaining records were

• then scaled by the ratio of the standard unit price to the unit price of the

record to be scaled. The standard unit price was then assumed by all records.

• . - (.2.5 Area-wide AQD Exceeds NSC AQD

-

~~~ 
I- . - Whenever the total activity and Servmart AQD for an USC-carried - -

j j item exceeded the recorded AQD at NSC , e.g., due to varying demand recording

and averaging procedures, the NSC AQO was increased to obtain equality. The

USC FAD was then adjusted to maintain a constant relation to the AQD.

E.3 COMPUTED STATISTICS -

The following statistics were produced from the consolidated working tape

as enhanced in section E.2:

H 
- 

- 
-

I

F . 
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1. The value of annual demand, by VAD category,

a) at USC for items carried elsewhere,

b) at USC for items not carried elsewhere, 
- -

— c) at the major activities for NSC-carried items,

d) at the major activities for non-USC items,

L e) at the Servmarts for USC-carried items,

-- f) at the Servmarts for non-USC items.

• 2. The frequency of ordering

-

~~ f a) USC-carried items by activity/Servmart,

b) non-USC items by activity/Servmart.

- 3. The value of annual demand , by cog, among activities and Servmarts

a) for USC-carried items

b) for non-NSC items.

4. The number of annual issues

a) from NSC stocks, by VAD,

~ 1. b) from major activity stocks.

5. The number of non-NSC items carried among major activities and Servmarts,by VAD.

6. The number of USC items carried , by VAD.

7. Coefficient of variation, by VAD,

a) for NSC demand ,

4 ~~
- b) for activity/Servmart demand.

8. Area-wide coefficient of variatton , by VAD,

a) for USC demand,

b) for act-ivity/Servmart demand.

9. Dollar value of on-hand inventory, by VAD,

a) of USC-carried items at major activities,

b) of non-USC items at major activities,

ft c) of USC-carried items at Servmarts,
n
L d) of non-NSC items at Servmarts -

- - - - ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ -~~~_-~~
_

~~ -~~~~ 
‘a.--
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10. Number of positive demand locations

a) by given activity/Servmart,

a b) with non-zero on-hand balance locally by activity/Servmart,

j  
c) with inventory somewhere in the area by activity/Servmart.

11. Number of items hav ing a given number of positive demand locations, by VAD,

a) for USC-carried items at major activities ,

~~~

- b) for non-NSC items at major activities ,
1 

- c) for USC-carried items at Servmarts, 
-

d) for non-NSC items at Servmarts. n

12. Sum of the reorder point dollar values , by VAD,

I. a) for USC items carried elsewhere,

b) -for USC items not carried elsewhere,

c) -for USC-carried items of activities/Servmarts ,

I d) tor non-USC items at activities/Servmarts.

13. Sum of the reorder quanti ty dollar values , by VAD,

1. a) for USC-carried items at activities/Servmarts,

b) for non-USC items at activities/Servmarts. •

H ~1.! - 

- - 
— 

—
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