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INTRODUCTION.

The ENCI (Eerste Nederlandee Cement Industrie, First
Netherlands Cement 1nductryi in Maasiricht,
Ketherlands, is a cement pruduein; industry. The Bain
raw malerial (caiciumcarbon:te), uue off the

§t. Pietersberg. The process turaz the marl into
portland- or melting=furnuce cement,

The company employs utout ..,c00 men, ol which 350 men
are working in the mulntenunce department,.

Product.on capacity:

Portland cement ¢ 1.500,000 tona/year
Melting-furnace cement : 700.000 tons/year.

In 1967 we decided to undertake - with the assistance
from Organisation Bureau Maynard - a complete
reappraisul of the inventory contrcl sysies and of the
financial implications of the stocks on hand, The
inventory consists mainly ont of items that are needed
for the mauintensnce of the means of production.

¥We felt that the existing system of imventory comtrol,
based ou "play for safety in all cases", was in many
respects inudequate to meet economic requirements.
Puying and stock holding on an assortaent of iteas
means an investment. Not only the interest of the
invested capital is lost, stcoks also leads %0
storage- snd administration costs. Therefore it is
wrong to charge only 6 per cent loss of interest for
investasnte in stocks.

The investment has no returns. The mor.ey that will
become available by buying less items would
‘undoubtedly not be put in a bank at 6 per oent
interest, dbut should for example be used for the
procurement of production mschines, resultiag in a
10 « 30 por ocent profit (netto).




L 13

All stock-items were treated the sume wuy concernuing
registration, reordering and such-like. We were
convinced that this leads t« spendiny too much time on

less important items, or toc little time on important
items, thus unnecessurily increasing costs,

Our new inventory control system contained the

following aspects, characteristic for an wnntory
eontrol aystem:

1. Inventory coets.

2. Steckout costs,

3. Material classification.

4. Onrdering decision rules.

5« Order level and order quantity,

&-u aspects will be treated in the following

e inventory costs are the costs as & result of ,
Woeping an item in stoock, More specifioally we will
doal with three cost ekements:

1. Jgae of intaregt. ™e loes of mﬁmt should be
ml %o the nto of return on iavested capital which
sould be 15 to 20 per cent. We chose 15 per ecat for
our caloulations.

2. Qixes Yentory goats. These costs are independent
of the oin of th: stooks of the individual items,
They inelude:

Mainistration, guarding

and issuing orders: t l# p.0. of the sise of the
total etocks

Persoanel and tools in
warehouses: ¢ L PeOs ) "
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By "issuing an corder" we mean all activities regquired
for one single replenishment; these activities inolude
e.g.: making out, typing, copying, sending out and
filing an order form, inspection after receipt and
invoicing. Theee cosis can be computed by dividing the
total costs b:,r?3 m,.g;:;.fal number of orders. They ocould
be f 15 to f 2C { y stand for Dutch florin; 1 § =

36 f ). These costs are dependent on the no. of orders tut not
~ within l1imita « on the order sizes (stooks).

3. Yariable jinventory coets. These costs are dependent
of the size of the stocks. They include:

It surance stocks ¢ 0,08 p.c.

Insurance warehouses : 0,05 p.c.

Depreciation warehouses : 1 PeCa

Maintenance warehouses : 0,4 p.c.

Heating and lighting : 0,3 pec.

Depreciation stocks . PeCoe

Total 6,8 p.c.

Depreciation comes into the picture for slow soving
repair parts with a high value, when the machines to
which they belong become obsolete,

Stookout coste are the costs which originate froa an
item not deing in stock at the moment at which it is
needed. They include the costs of produetion loss,
costs of expediting and additional costs for emergency
Boasures.

e stookout costs must be treated off against the
loss of intereet (15 p.o.) and the storage ecets

(9;’ ﬁoeo)o - .

In principle we should ouly store these items if their
stockout coste are greater than the inventory costs
(loss of interest + storage costs).




4.3

MAZBRIAL CLASSIFIQATION.

As mentioned before it ig unpractical to control all
items in the same manner. we must incorporate in the
system the differences of importance of the items.

"In practice it is impossible to develop an individual

system for each item. We should split up the items
into groups according to their iaportance,
What then is importance?

For the common consumption items (bulbe, gaskets,
o%0.) & good yardatick is found in comsumption per
yoar in terms of money. The greater the consumption
the more sophisticated the control shovld be.

However for repair parte ~ usually with limited
applications - this does not apply universally.
Generally the consumption is low, delivery time is
long and stockout costs are high. Therefore it is
better to classify repair parts on the basis of
s%oekout coats.

e distinguished the following groups:

le Common stocks:

lol. Group A, items with high consumption per yoar.
1.2, Group B, items with noderate consumption per yosr,
1.3, Group C, items with low consumption per year.

2« RSRMLr pagte:

2.1, Group D, items with high stockout costs.

2.2, Group B, items with moderate stockout sests.

2.3, Group F, items with low stockous coats.
Repair parts with low stockout costs (eroup P) will ve
treated as common stooks.

3. !
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table inspections or

Yor examp

‘decamse of replacement on predetermined time basis.

In oxdexr to determine the limits of the groups A, 3
and C we will apply graphio technigues, ’




In a graph we plot the consumption per year against

the number of item~types (cumulative). We will explain
this my means of an example,
let us assume that table 1 represents all
item~types tabulated in the sequence of counsumption

(in terms of money).

Nuaber of Oon;x;:pt. COxg?gt. Oonﬂu:{tiea Fumber of
1ten-types item~type groupw
1 J 20,000 |7 20,000 | £ 20,000 1
1 J 15.000 |f 15,000 | r 35.000 2
2 J 10,000 |f 20,000 | £ 55,000 4
1 J 8.000 |f 8,000} r 63.000 5
> J 5.000 {r 15,000 | 7 78,000 8
6 S 3.000 {7 18,000 | r 96.000 14
13 J 2.000#] 26,000 | £ 122,000 27
35 J 1.000 |7y 35.000 | f 157,000 62
62 J 500 [/ 31,000 | £ 188,000 | 124

- 100 | 67 250 |7 25,000 17 19?.000 224 |

tadble 1

W plot the last two columne of table 1 against each
other (see fig. 1). Fig, 1 shows clearly that a
relative expensive group of iteme accounts fer the
greatest share of the consumption; a much bigger
group of cheap items represents only a small share of
- the consumption. The first group contains the giroup A

items and the second group contains the

group ©

items. The group B items are in between. In the case
the curve should meke an extrem shurp bend a group B
iteme does not exist.

‘%0 obtain a reliable graph a sample of 10 p.e.
(ainimum 50 itom-typu) taken at rauen W
sufficient,
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mmmmlzuﬁmunmuumw.
e definite limite are deterained in suoh manner that
ey will correspond to a rounded off consumption per
Joar. In our example the limi$ betweon the groups 3
&M Cis 7 700 and 7 2,000 between the growps A and B,
Por these three groups different ordering aysteme
should be applied.

AD & matter of ¢.n: the behuvior of the item hay
ehange in the loug run, Therefore a periodioc cheek is
neceassary in order to verify if the items s$il] belong
to their original groups,




4.4

4.4.1

ORDERING DECISION RULES.

In principie we distinguishied two possibilities:

l. Ordering syetem bused o fixed order quantities
(and variable order times),

2. Ordering syitem based on [ixed order times (and
variable order guantities),

If the stock reaches o gertain level (order level) a
fimed quantity is ordered. This order quantity is
deserained betoreshand, The order level should be eo
high that the ordered quantity is received before the
otock is expected to be exhausted.

o ———_re w <

- .o N L PPN

?

- - i - -

.

»

Pigure 2 shows the stook pattemm, Each time the order
level s reached guantity b (order quantity) is |
ordered. When the lead time (d= time for warehouse
sainistration + time for issuing an order + delivery
time) is elapsed, the ordered mterial is received.
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At that moment gquanti 'y R (safety stock) is the stock
sige, A safety stock is necessary to compensate a
delay in delivery time (&) or an incidental inorease
of conrumption (ec),

4.4,2 URD BRI N

The stock is replenisned to & oertain level (control
limit). The order period and the control limit are
previously determined. At the beginning of each period
the atock is replenished to the control linit; the
quantity ordered is the difference between control
limit and the stock on hand, Pig. 3 shows the stock

pattern,
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This system is pre-eminently useful for cheap items,
wvhich can be procured in batches from one contractor.
After checking the whole group a combined, and
therefore cheap, order can be placed. The system is
often used for group C items showing continuously a
high and regular consumption and having & lov value,

4.5
o will compute order levels and order quaniities,
4e5.1 SRDAR LEIRL-
A% Yhe moment of ordexing the steek on hand sheuld de
suffieient to be secured agaiast the conswmption
furing e lead time, taking into account éelay in
doliveries and flwetuations of the consumptien.

e oxder quantity is the quantity iy whieh the swm of
opdoring costs and stock-holding eosts are ot aindiwm
(graphically represented in fig. 4).

e sul of ordering costs and stosk-holding ceate is
&t miniawm in poiant N, when ordering costs are tui
‘* tMlun‘ conts,
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Por example, if 0C = g 20,
I1=20 PeCo lﬁd

Y= r 900.

the economic order gquantity = 365

122 days consumption = 1/3 year oconsumption. Sc we have to
oxder three times a year. .

4e3.3 mm

he safety stock is necessary to take inte acocount
Golay in deliveries and abnormal consumption. Covering
Whis fer 100 p.c. isn't neceseary; a certain risk has
%0 b0 accepted. If there is no safety stosk a ohance
o1l 11 existe that the nev supply will arrive in
tiss. Mis means hthekmtumtﬁﬁaﬁn
&80 oharasterised Iy a Gauss-ourve (esee fig. $).

mumﬂutgm:tm;e
m‘m&:ﬂ' :
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In pructice we only need the portion ui the ripght of
£ig. 6 (delivery overdue). If we acoept a 5 PeGe Fink
(5 out of 100 orders arrive after the stook is
oexhausted) the safety stock is 44 p.o. of the mantimum
otook (see fig. 7).

"*-uw«wm~mf-‘ﬁh-m.m«maw- -




9.1

Por example:
Yoar consumption of :n item : 1,000 piece.
Maximum delay in delivery : 3 months.,

Mzxisum safety stock ! é X 1,000 = 250 piece.

It wo acoept a 10 p.o. risk, the safety stook has to
b : 30 p.o. of 250 = 75 piece (see fig. 7).

W vill make some computations on common stoeks and
sopair parte.

SNNELA00KR-

0 group B and O iteme should be cadered at fimed
tinee, It 18 justified for these items to compute the
oder quantity and the safety stock of the whole grewp
48 %he same manney,
lfﬁol&ﬂth#&amﬁa&meulm. e
average order quantity for the whele grewp G iteas 19:

mmx.
ha&@o@tmtamﬁmuﬂmhm
Mﬁﬂhe.eﬁlamtmmma
Wis growp.




3.2

1. $he stockout coete of cheap and current repair
parts are not essential (group » items), These items
are treated as common stooks,

2, Repair parts, vhose consunption can bde rémm
pliadly, should net de ia the inventory,

3. Jor the other repair parts we should consider
oteekout costs. If consumption is low (less than one
P02 yoar) we need te know if wo have to take these
4%m8 ia stosk. Yo compute the total inventory costs
vith e formmla:

et en)¥o(xony)

K = %o%l taventosy coste

A » now priee «

K= 100 of interest (15 p.e.)

By~ finet and varisdle inventezy ceets (12 P:0,)
Y = yoare in steek C

v emample, if A «f 10,000, and

T« 3 yoars:
lntﬁ*&(ﬂ +0,15)3 4 8 :6.18, - J 26.200,
IS %etal otockout 0oste > 7 26,200 we should take
(o2 hold) this 1%em 1n stook,

4. Ay ohooking et%oehs 1t 1s quite well possddle te

- 8188 1%ams which should not Meve Deen takem in steck.

$.l. I thoze 15 W application any more we have to

,#é;#utiﬂmmhaim-bw\!a

:m,msmmaﬁfmm-msm
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Ry

K=2(1+R) +A(Y 4Ry

~» = total costs,
A = new price.
B = gorap price,
Ry= loss of interest.
Rg= variable and fixed inventory costs
(2 p.o. instead of 12 p.c. because there is no
~_ depreciation any more), | "
Y = yoars in stook.

K e 270(1 + 0,15)% + 10.000(% + 0,02) = 2 1,343,

e total costs are less than the steckout eeete, 00
we decide to keop the item in steek,

1. 2afexe She Svatem Wwe had 27.000 items 4n steshs
savested in the following categories:

Cemmon stooks (m): 2,100,000,

Bepair parts (new) : $.200.000,

Uoed iteme . _L.200.008.

Petal 10,000,900

'on SNNNAS

o M , t 1.T00 1%emm.
= 0 connumed v&ﬁat recrdering : 2.000 ﬂﬁa

2.1.1, wi
8 p.0. of the hﬁliﬁea’mtiﬁ ‘

neg.n.amcmo:mam.
600 itemn.

7‘0‘1&'0“3
lm.eﬂm*éwsm
wht;wﬁtmott—nam
600 1%ems. St
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2.1.3. Group C: |
64 p.c. of the total number of common items.
10 p.c. of the consumption of common itens.

6,300 items.

2.1.4, Jue _procegsing is executed by automatic data

proocessing: ‘

2.1.4.1. Input. Control limits, order levels and order

quantities,

) 2.1.4.2. m:

Bvery week: A list of 1'«- to ner«r (gro
~ Order quantities are printed.

Bvery two weeks: A 1ist of items to reorder (group 0).

‘ Order quantities are printed.
Bvery month : 8took situation.

liﬂqﬁn

2.1.5. Japlemensation: Ten monthe with twe men.
2.1.6, m Stook decressed tO 7.500 Svoeme.
2.2. Daasiz aarta.
%o be discarded : t 700 dveee.
hhew-acsﬁr hat replasenent '

W oquivalents: 600 1tems.
%o b replaced by squivalents s 2,500 i%ems.
Olansified to stookout coate ] 3,400 1%,
B% ek deercased to ll.mltﬁﬁﬁcmﬂ
y G;m,eee. .

t.5. MEshousss. 25 p.o. lees wareh
neoded.

SNGNEom .

te BEfftodent inventory sontrel reguizes a apotennts
~ agpreash of the total predles ares. ‘
C;iﬁmtiii S0 % Split wp in grewps oaeh
m their ene control mstheds,




3. Onoe the syutemutic uteps to be taken have been
determined, the necessary quuntitutive unalysis is
relatively simple,

4. A systematic upproach as mentioned delivers as &
br-product many easily found opportunities for ceste
savings. |

5« The benefits of such an approach are relatively
1”.

‘6 Though very helpful, automatic data prosessing i
not neosssary in such situations of the aise tyested.
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