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asgraaCT

The 2re01 Business Devalqment Osrporaticn estimates that 

tiieEB are 150,000 to 200,000 "snail huslnesars" jn Sroth 

Africa. Of theao, approximately seventy per cent aze involved 

in  manutacbirirg of sane kind. Mast o f these businesses are 

oparfitJyl by  an otosr/managar who i s  persfflvil 1y involved in  a ll  

a^eccs o f the business such as D*tacs, Sbxk Control, 

Marketing, S"’ Mng, Production Scheduling, etc. However, reny 

of these businesses are sufticiently large arri diverse in  

their operatiois to  require a greater degree of 

soFhisticatim, than purely visual checks to ensure majdnum 

oparating efficiency.

She advent o f smaller and dieaper cocpjtars has revoluticnisod 

the cperaticn o t  anall and mediuis sized businesses in Scuth 

Africa, allcwing thea greatly erhanced information on t ie  

firm's financial status, ttifortunately, while there aza many 

financial sofbap• A,adages" available off-the-shelf today, 

the develcpnent "manufacturing packages" to  assist the 

snail irenufaoturer o optimise h is prcdiictimi plaiming aid 

minimise excessive tcric-in-progress or inventories has 

proceeded at a much slower pace.

She development in the 1960's o f the concept o f .»ls 

B ^ jr ifrnta Elanrtity oas an important actvartSBitni: Jn 

production management. Althou^i the oanc^t was vicy v.'il 

understood in the past, i t  could not be generally iagC-.^rrj



without the use of an on-line capuCar with ccmsidersble 

processing pcwer and extensive storage. Continual 

developoente in coiputer hardware have now hraytit these 

techniques withir the reach of even the arallest jBnufacturing

Ihe i s  geaiti towards egm»nias that have the follouing

distingnishinj characteristics. Ihe cxepaiy:

-  produces to stock, and has a order winning criteria of 

supplying a good service level to  their custaaers.

-  etperierees a  line proauction process, were tiie proauctim 

routings are sinple and easy to  central.

-  is  at an early stage of the business cycle, hence i t  is  

eqieriercing major growth and increases in prcduct denenj.

Biis r ^ art w ill examine the cmrent status of prcducticn 

plamiiy as wall as different systans ptt^osed by variois 

authors for proauction planning and control. These systers 

are thm  analysed with respe.i o f their applicability towards 

the small fast growing business enviionment under 

consideration. i t  presents a simplified atproa* to 

prcductioa planning whidi wuld be UKre applicable to  small 

fast granng businesses. Bte theory w ill then fce applied in a 

snail fast growing manufacturing concern with which the writer 

i s  familiar.
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1. nmccocncH

Ifenuacfcuring pl»>ning and ojHtro l G^stare exist in both large 

and small orgaidsaticos, tu t there Is  a  terdeicy far informal 

systare to  predominate in s a i le r  organisations. %e ShbU  

Business Developoant corporation c ite s reasons for th is  to  be:

-  the ccspany i s  in  a growth jtose and systesa are 

t iu» consuming arti oastly to se t up;

-  very snail organisations, ovned and operated by a single 

perscn, do not necessarily need formalised systers and i t  

i s  d ifficu lt  to determine at t te t  point they become 

necessary? and

-  snail cmpanies are not normally able to  ccmnit one person 

to  handle sudi a  aia ll facet of the business -  the business 

requires generalists rather than specialists.

Production contro l systems, are usually a low priority for a 

spall manufacturer, they may be w illing to  devote effort to 

setting up suitable financial control s  long before production 

controls.

In addition, snail caipanies suffer from nanagansit problems 

that hinder the dsvelcpaeifc o f  prediction systaas. The Small 

Business Bevelcpaa't Corporation believes that management 

hieracdiy i s  usually very centralised and inflexible. When the 

conpany undergoes cash flm? prctolens as a result o f rapid



growth, management trrn es le ss ana l ess inollnsd to coimit 

funds to projects tiiat do not Bt-cdOce rapid results. As a 

result o f  tills situation, snail buainmR managers axe fca-ced 

to  Bate decdsicais cm the basis o f poor Inttirnaticn, usually 

sBnually prcducea and ttus often out o f date.



1.2. objectives

Ilia purpose of th is  report i s  to  examine current developments 

in iranafacturing planting and control. I t  w ill prt^ose 

UKdificatixns to  tiiese %-stans with the intention of 

developiig a  model to aid in the inpleiagitation o f  a 

prcduction plamiig and c.titrol system ftor a snail fast

She r̂ ort  w ill begin by eaminiig systems that have teen 

develcped for manufecturiiy planriirg and control and

critically  analyse then in the light of the bisiness 

etvircimett under consideration. A generalised model for the 

implementation of a mBnufectutlng planning and central systen, 

^plieable to  tile capaiy environnent under cmsideratim, 

w ill tiien be designed.

The pi Loused systen w ill be applied to  a snail iyst growing 

manufacturing concern, Avrcy Shlain cosmetic s  (Pty) ltd . This 

ccapany encounters a l l  the problems of prcduction and 

inventory HBna^omt that would be .found in larger 

organisations, but lacks the sta ff or the expertise to  fully  

implement present-day production planning techniques.



Effective prcducCicn planning and control allows a oa^at.y to  

schedule aiti agradite orders at the earliest due date without 

incurring high inventory or work-in-progress costs, according 

to  Burtm (1) , the cost of backlogs is  extremely hicji. twt only 

are there the costs o f raintaihing hi^i inventori es, riridi 

clutter up the work space, tu t of greater importance i s  the cost 

of customer dissatisfacticai which ray ultimately leads to lo st  

orders. Furthernore, Gonerrall (2) illustrates that cnoe a 

heddog has beei b u ilt up it rare difficu lt to  reduce as

opltyees ■'get used" to a twrtjoflar backlog level.

Die basic airs o f production plsnniiy according to Burtm (3) 

may thus be summarised as follows:

1. to  expedite orders at the earliest due date:

2. to  minimise inventories of finished goods, oapcnsits, 

raw materials, tools and obsolete itaasi

Wd purchasing costs;

to  loads on weak centers ;

to  ctotain better control over engineering changes and

relate! dnnniHitat ia i;  and

to  increase customer confidence in  the capany and it s  

raxducts.



N. Qnzcdiill and V.L. lewis (4) describe five distinct stages 

in an organisation's growth, as typified by the graph in 

Figure 1.

le stages in  Figure 1 are broadly

SBtiB 1 : B o s im s  : lejor ar$hasis on obtaining custaaer 

and delivering the gcods.

smffi 2 i survival : toe carpany concentrates on cash and

Sims 3 : sikctss : At tins point the carpany may deoida 

to  eipard or can etay where iL 13.

SBCE 4 : TAKE OFF : Rapid growtii and the develcpnmt of 

tomaljsed systems (Delegation).

SBGE S : RESOURCE

MSHUPTTC ; Censolidatian stage, professional 

tedmiques fully adopted.

Die majority of snail businesses u i l l  not be able to develop 

past stags 3 without undergoirg a "crisis o f  control" tfiere 

delegation of responsibility ard fom alisatioi o f syster-J F ist 

take place. Hiis r^ort concerns ccnpanies between stages ,



Large

Size of 
Organi­
sation

Young Mature

Age of Organisation

Figure 1: The S tages of Small 
Business Growth



an. 4. These ccepanies are likely to  be the most ^acceptable 

to Ijjproved amtrol systans, siirply because  thsy lade airf 

ftimal syBtans and therefore do not have a "vested interest" 

in BBlntaininj their old systoas. I t  Is  a t th is  stage that, 

for the fir s t  time professional managers enter the coqoany, 

bringing with then new ideas and the ability  to  implement

I t  w ill be assumed that the ccapanle s  under  CCTaideration 

pcoluce to  stodc ani have a policy to provide a high customer 

service letvel. C -  Mnpames have a line pro4iction process, 

where the nanutoctmring procedures are very s iip le  srd  easy to 

craitrol.



Ihe report w ill cover physical nsthcds of iuroductlon planning 

ard ocaitrol and w in  not exaaiire financ ia l or personnel 

implications, except ty  inference. 'Bie system prcposed in 

this project has only been spiled to one oaqany (Avroy Sblsin 

cosmetics), however, i t  is  considered to  be a generalised 

. within a

To adiieve an efficient mamEacturinj plamircr arri control  

system, the systaa should be romitored and changed 

cmti'.uously. toe mcdti. described in th is  rtpaet was only 

iipleamted and monitored for approdjiBtely sevai months. So 

diaiyea could be made to  the systan to inprove i t  over such a 

short period of tine.



1.6 Resort outline

Section 2 deals with the note established methods of 

production planning and control, proposed by different 

authors. In section 3, ctnosnts are made a i each systaa 

described in  section 2, when applying thea to the business

In section 4, a system i s  proposed fear production planning and 

control fear the business envircmest under study.

Die next two sectim s, 5 and 6, discuss tile application  of the 

proposed systaa within the envirorment of a snail

manufacturing concern. Section 5 provides background to  the 

coepany, while section 6 paxposes and diwdwaw tite 

implenentation of a production planning and control system.

The results achieved ty  the irplanBitation of the systen, are 

discussed in  section 7.

In Section e, suggests future changes that can be made to  the 

system, and Sections 9 concludes the report.



Vbllman, Berry and Khybatic in their book Manufacturing

Planninj and Omtrol Systems (5) , prcpose a system i'ar 

Hanofacturing Plsnnirg and Control. Oils systen can be seen

She authors' b«?.li.gve that in  any firm, MBrmfactmring Planning 

and Control (MFC) encaip3sses three distinct activities or 

Ehases. Die fir s t  activity i s  the establishment of the

w erall direction for the firm, with the resulting management 

plans stated, in jenufacturTrvr terms such as end itass or 

product cpticns. m e seconi MFC activity i s  tne detailed 

plannirer of material flews arri capacity to  sigport the overall 

flans. The third and final MFC activity i s  tiie execution of 

these plans in terns of detailed shop scheduling and

As can be seen Qaa Figure 2 the systen i s  divided into three 

parts. The top third or frm t end, is  the se t o f activities 

and s'js tste  tor overall direction setting. T iis phase 

establitiies the ccopaiy ctojectives for manufactyriig plannirg 

ana control. Die miiWla third, or engine, i s  the set of 

system for acccaplishing the detailed materia l and capacity
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planning. Hie boftem third, or bade md, depicts the 

escu tim  systems.

Hhat follows i s  a  discussicn of the diffSratt iacdels o f  the 

KEC system, and the linkages of these ncdels with each other.

EBOff am

Psiand ihnaaaaant

Denatti managaisit enccapasses forecasting, order edzy, order 

delivery-date premising, physical distributiai and other 

customer-omtacfc-related activities.

The proper planning o f  a ll ettem ally and internally generated 

danands means that capacity can be better planned and 

omtzolled. Timely and hcrast custceier order premises can be

As can be seen in  Figure 2 denand raaragsrent i s  lirtod to  the 

prediction planning and master production scheduling 

activities.

Tns production plan states the mission that manufacturing rust 

accCTplish i f  the overall cbjectives of the firm are to be 

met. Sew the production plan i s  to  be accomplished in  t e a s



of detailed manufacturing sad procurarant decisions i s  a 

ptttosm for manufacturing managaneit.

Die producfcim plan provides key txmromlcation links frcm the 

management to manufacturing. I t  determines the to sis for 

focusing the detailed prtduction resources to achieve the 

strategic objectives of the firm.

To provide executive support  to  the pscductlon plan, i t  is  

necessary to  have linkages to  ttie MFC system. Die most 

furdamentel linkage i s  the master production schedule thich is  

a disaggregation of t te  production plan.

Another critica l linkage, shewn in  Figure 2, i s  the link with 

demand management. Daand management relates to  production 

planning to  ensure that the influence of a l l  aspects of demand 

are included and properly  co-ordinated.

The other MFC linkage to  production planning i s  with resource 

planning. Diis activity enorpasses the long-range planning 

of fa c ilitie s . A key goal o f the linkage between production

planning and resource planning i s  to  answer "that if"  

questions.

tester PrcArd-Irm SrtMdnHwf

Die effective production schedule provides the basis

for making aistater delivery promises, u tilising the capacity



of the plant effectively, attaining the strategic objectives 

of the firm  as reflected in ttie production plan and resolving 

fcnflo of S  betweei manufacturing and marketing.

2he Master Eccduction Sdiedule (HES) i s  the disaggzegated 

version o" the prcduction plan. That i s  the MPE is  a 

s o  Tm t to manufacturing of uhich erri ita is  or prcduct 

cptions they w ill build in  the future.

The detailed plan or stftaiule prcducBd by the HES drives a ll  

the engine and back-end system  as well as the rcugh-cut 

capacity plar.ang.

Eou^i-cut capacity planning involves an analysis o f the taster 

production schedule to determine the existence of 

manufacturing facil i t i a  eMch pgiresa it  potential fcottleiecks 

in the flow of product i on. That is  the U itoge provides a 

rcueti evaluation of potential capacity jaxtoleas £tm  a

A critica l activity that parallels the development of the 

material plan is  the develoRnant of capacity plans. WitiKUt



tile provision of adaquate cmaolty or recognltlm of the 

existaxs of excess  capacity, the' benefits of an otherwise 

effective MFC systea camot be fully rea lisei. Cn the one 

hand, insufficient capacity w ill thickly lead to  deteriorating 

delivery performance and escalating work-in-process 

inventories. On the other ham, e»3ess capacity i s  a needless 

ejgense that should be reduced.

5he relationship of edacity  plamiig dedsictis to  the other 

arxliles of an integrated tEC system i s  shewn in  Figure 2

Ihe resource plaming activity i s  directly linked to  the 

praSicticn planning module. I t  i s  the most highly aggretated 

aid loinest-range capacity  planning deci si on. Resource 

planning typically involves converting ramthly, quarterly, or 

even annual data fixan the productim plan into aggregate 

resources such as gross labour hours, floor space, machine

The master production schedule i s  the primary informati on 

source for rough-cut capacity planning. Rougv-cat capacity 

planning provides informati on with which to  nidify  the 

resource levels or material plans in the medium range to 

ensure efficient execution o f  the master production schedule.

Substantially more detailed capacity planning i s  possible 

using the Capacity Requirements plaming (O®) tedmiqje. To 

provide th is detail, the material plans ptnflunml hy the



material tequireaents plamirg system serve as the taais for 

calculating time-jtesed capacity ragairerents. Hie 

imfoniBticn provided by the CEP tertiniqm can be used to 

determine the short-term capanily needs for both key sadiine 

centers, and l abour sk ills .

Hie front end sectim  of the MEG system produces the raster 

prcduetia i  schedule. Hie beck end, or execution systene deal 

with detailed scheduling of the fhctcay and with managing 

materials coming fran vendor plants.

Material Regiiranarts Plamio- 

the engine pation of Figure 

taking a periodrby^ierioa i 

reguirenents and proDoing a 

cCTponent/raw ratstia l zequirane

In additim to  master prediction sdiedule inputs, MSP has two 

other basic ii^uts. A bill, of materia l shows for each part 

nuntoer that other part numbers are required as direct 

corpcnants. Hie second basic ir$ut to  IBP i s  inventory

Hie hBP data make i t  possible to  construct a tire-phased 

requiranenfc record for any part number. Hie data can also be 

used as input to the detailed capacity planning modules.

i s  the central system in  

. '■he primary purpose of 

r production schedule

.ant time-phased se t of



Ihe MRP systsa serves a central role in naterial planning and

control .  I t  acts as a trMBlator of the overall plans for

msducticn into the detailed individual Ftfipa necessary to 

nrr-ngflieh tiicse plans. I t  provides infamsticn for 

derelcpiiy opacity plans and i t  Links to  the systems that 

actually get the pteduction accxapliahed.

BftCKEKD

ahco-Floor Control

Shop-Floor Cerfcrol (SBC) i s  cne of the back-erai rocdules in  the 

material plannirg aid control system. I t  i s  ccmcemed with

managing the detailed flaw of material inside the plant. An

effective shqp-flcor control systaa can lead to due date 

perfoiTMnnft that ensures meetirg the carpany’s  customer 

service goals. Managmient of the system can lead to reduction 

in work-in-prceess inveitories ani in prodnntion lead times.

The primary connecticn between SFC and tiie rest o f the MFC 

systems sham in Figure 2 canes fran Material arti (Opacity 

Plans. Tie capacity plan i s  especially critica l to  mnage the 

detailed shop-CLoor flow of material.

d e  importance of capacity for SFC i s  illustrated by 

consideor^ two extnaaas . I f  insufficient capacity is  

provided, no SFC systao w ill t e  sH e to decrease backlogs, 

inpreve delivery perSoniBnce, or Improve cotput. Cm the other



hand i f  more than enougi capacity exists to  pro&ice tbe peak 

leads, alm st aiy SFC system w ill $ Meve materia l flew 

ctojectives. I t  i s  in the case t*ere there ate bottleneckr aixi 

tiiere effective utilisation of capacity i s  inportant, that vs  

see the best utilisation of SFC systems.

The plan provides infomation to  the SFC syatan and

sets performance dsjecCivea. The essential abjective o f  SFC 

i s  to  eiBcute the material plan -  to  build the right part at 

the r i^ it  time. This w ill result in  being able to  h it  the 

naster pro2ucti.cn schedule and to  satisfy customer service 

objectives.

Uiere i s  an Important feedback £ran the shcp f le e t  to  the 

engine. Die fea&ack i s  of two types. Firstly, status 

infomation, tiiis includes tdiere are, notification of

operation coipletion, count variatims, accounting data, etc. 

Secondly, warning signals, hhich are to  help f lag inadegiacdes 

in material and capacity plans.

aaaaazEBaza

The MEG mcdel i s  based U£or\ a  ccraputer-suFported, integrated 

data base. P<in scdel i s  generally urderstood by MFC

professionals, ccaputer software exists to  sqport th is nyrfel 

and i t  represeto an overall system cfajective. lUrtbernore, 

the MEC ncdel prewnts a  useful vay to  divide tbe overall 

system ctojectives into subsystem projects. According to



VollEBim, Bercy ana Wgback, the crit i cal itigl mentation 

gnegtlon is  WiicA projects to  taka on and in  V a t order.

The cxarpany envtommsit ani the riiffersit aspects o£ eadi 

ortany, nekes seme systai model s  ztre ssprcpriate than otiitos 

for hylearentafcicm.

One key to suorooo&il Inplaiwntation i s  goal setting. 

Specific firgets m at he set aid evaluated. A seccad key to 

iaplementatioi is  organisation assign. The need i s  to  create 

an organi sational. structure oensistent with the MB2 system 

activities aid interfuncticral integratios. (senior

manageiBit's attitude rust be directed toward the MEC aystee).

A third tey to  successful iiplenentation i s  the peeper design 

and use of project teams in design. A basic feature o f  good 

project  team design i s  to have representation frm  a ll groups 

that w ill later be using the system to do their  jobs.

A fourth key to  iaplemsntaticn, implicit in every phase of the 

project , is  education. I t  i s  necessary for a l l  people a t a ll 

levels o f the company to  know how the system works, who w ill 

process certain kinds of transactions and hew their own jobs 

w ill be changed as a result of tile MFC system.

The final key to success i s  mnitnrtng the HEC system 

iaplemsitation process it s e lf .  I t  i s  necessary to



periodically adult actual results in  relation to  plans, lock 

for roadblocks to  success, measure coats and benefits and 

. —establish direction.



2-2 Tarry R ill's MaieX

Terry m il ,  in  Ms kook Hanutacfairiiq Strategy (6), 

the strategic sHnagemant of tb® nonufacturing Smction.

Terry w n  aygests tfiat there are two iajortant roles vilidi 

mamtaebndng can offer as £art of the strategic streigths of 

a company.

t&e. f ir s t  i s  to  provide manufacturing processes which w ill 

give the business a distinct advantage in the market-place. In 

this way manufactudrg =dll provide a aBiteting edge through 

distinct unique tedmolcgy Osvelcjments in  i t s  process ani 

narmfacturins cferaticns, wliich ccnpetitors are unatOe to

Die second role i s  to  provide co-ordinated namfactaring 

sigpart for the ĥ s  in  which products uin onters in  the 

market-place, a t a level tiiicb is  better than i t s  coipetitors 

are able to  do. In th is way manufacturing develcfs a set of 

policies to b oa  i t s  process  choice and infrastructure design 

which are consistent with, the existing Banner in which 

products uin orders, whilst being able to  reflect future 

developments in line with changing business  needs.

According to  Tarty K ill, to  do th is effectively manufacturing 

has to  be 'nw-lved throughout; the whole of the corporate 

strategy debate. In th is way manufacturing w ill be able to



explain, in  business terras, the implications of corporate 

Eaz ĉeting pt' n̂mals  and, as a result, be able to  influence 

strategy decisions for the good of tiie business as a whole.

Ihe en$iiasis in successfully managed manufiieturljg functions 

is  increasingly towards issues of strategy, and there is  

evidence of a graving arareness of this fact. The papose of 

thinking ard nanagiig strategically i s  not just to  inprove 

operational performance or to  deferd market share. I t  i s  to  

gain competitive advantage aid i t  inpliea an atteapt to  

mabiljse eanufecturing ' c^atoilities to  help gain this 

caipetitive e3ge.

In times of increased world competition, being le f t  behinl can 

be fatal. Bi many cases, averting the end i s  the rally option 

le ft . Turning the business around, tafcever, w ill m ly be

adiieved by switching frtm an cperatimal to  a strategic mode. 

This w ill require a cotporate review of the marketing and 

mnufacbjring perspectives involved in the alternatives to  be 

considered and the financial implications of the prspcsala 

involved.

Tarry K ill discusses the different production processes 

available for manufacturing cmpanies and aaitinues by saying 

that the way in which a business rfscides to make i t s  products 

i s  a choice which zany executives believe to be based <$cn the 

single dimension of tedmolcgy. As a consequence, this 

decis ion i s  le f t  t o  stgineerixg/process specialists on the



assiaptim that they, fceirq the cuatcriians of technological 

understanaiMr, are best able to  draw the fine distireticns 

ritidi need to be made. By designating thcoe specialists as the 

ap̂ Lî jilate pecple with vjhcm th is deci sion should rest, a 

situation i s  created in which the important mnufacturing are! 

business perspectives are at best given inadequate weicjit and 

in natty instances are emitted altogether.

The principal maraifacturing funotion i s  to  take inputs and 

convert than into products. TO complete tills, a business 

usually has a range of choices to  rote between different mddes 

of manufacturing. They usually diccse one or, as i s  often the 

case, several ways. The fundamental rationale for arriving at 

this decision, however, rust be to ensure that the choice of 

process is  tiie cne best able to  support the ccspany 

cmpetitively in  the rarket-place. There are f ive  classic 

types of manufacturing processes: project, jobbing, hatch, 

lin e  and cmtinuous process. However, in many situat ions, 

hybrids have been developed which blur the edges between one 

process and the next.

Project: Companies which produce large scale, one off complex

prodiVTts w ill normally provide these cn a project bmsis. The 

resource iip its  w ill noroally be ta te i to  the point where the 

product i s  to  be bu ilt and released for re-use elsewhere whan 

they are no longer needed.



Jcfcfalrig unit or cne-off : used for one off products wftidi can 

be moved once ccepleted. The responsib ility  for makiiy the 

product i'js normally given to a skilled person who decides hew 

best to  make i t  and then coiplstes a ll or most of the 

operations involved including the quality control a t each

Batch: with an increase in  volume and the repeat nature of

products, ospanies select batch as the effective way to  meet 

the requirements involved. Because tbs predicts are repeated, 

rrniparvina can consider investeent a t each of the manufacturing 

steps necessary to make them. However, the volumes involved 

do not warrant the purchase of dedicated equipment. The 

operations necessary to complete a product are, therefore, not 

linked and are said to be decoupled.

T.ine ; eixn demand is  sufficient to  ju s t ly  dedicating 

equipment solely to mating a specified range of products, then 

a lin e  process in  normally chosen, toe operations necessary 

to  ccuple a produce are linked together so that each product 

goes from one operation directly to the next and so in. The 

operations necessary  to complete a product in  th is  instance 

are so d  to  be coaled.

Ccrtinuous process : when the desend for a product i s  sudi 

that the volume required necessitate a process being used a ll  

day ard every day then father investment is  justified. The 

equipment in th is  instance is  designed to automatically



transfer the product frao one stage to  the next. Tbe 

investment associated with th is i s  warranted by the volumes 

involved.

Die underlying factor whrai dtoceing tiie process rost

s$prrpriate to  Banufacturirq the product i s  volume. Hence, 

the procedure used is  to  f ir s t  assess the maidat/volmiB 

dimension. ’Bus then forms the tea is  for choosing nhidi 

process i s  apprtpriate  to best meet these crit ic al bosin-ss

Establishing the level of r ismatdi between current processes 

and current business, and then the adjustment to be wade for 

the the appropriate choice of process for future products, are 

difficu lt and critica l production nenagement tasks. D ifficult, 

in that the decision i s  ample*. Critical, in that the 

process investment w ill be substantial and changes w ill be 

expensive aid time-consuming to  implement.

Terry H ill believes that corporate decisions cn process choice 

entail going through the in itia l conceptuali ucion,

justification and finally inplarentaticn of the procedures 

described here. toere are no short cuts. Understanding the 

complexity of a business and determining the strategic 

direction necessary for i t s  success results fixm hard work 

and basing decisions cn informed insights, toe manufacturing 

iiputs into the corporate strategy debate have invariably been 

too l i t t l e  and too la te. To compl ete effectively in tbe



future th is  w ill have to be redressed. Only *6 e i an uiforned 

ccuTcarate resolution of the interZunctkeial dlfZerencea within 

a busir i s  achieved w ill a ccepany te  in charge of i t s  am

The aueior then continues by itaviiy < 

Eamfacturing.

Maraifacturinj is  iiiieraTtly a carplex task and managing this 

coiplexity i s  one of tha la=y corporate  roles. Bi a ll  

instances the level o f  aep lex ity  involved i s  derived largely 

fran the corporate strategy decisions maSe within the business 

itse lf . The nmtoer and inter-related nature of the taste srti 

issues involved are acre readily identified as a fundamental 

Characteristic o f oarplexity. The f i t  between the 

iBnufacturirs strategy task and the internal process 

capability and infrastructure has cnly recently received d o ss  

attention. I t  i s  these la tter issues titiich rone ureter the 

heading of "fccusoa manufacturing."

Reused ranufacturiiy dea’.s with the issue of litildiy an 

organisatims nanufecturina fa c il itie s  to  the appropriate 

<XB$etitive factors of i t s  business, with the aim of enabling 

the ccnpany to  ^ in  a greater control o f i t s  ccopetitive 

position. Many exmpanies are new finding that fceusing the 

danante to  which individual fa cilities  mist respond can



achieve a natited leduoeicn on tbe level o f ooBplesdtr involved 

in managing those cperations. m is , in turn, results in an

isprcved overall pertonranca. Thus, focusing tbe demand

placed m  nanufacturing t i l l  enable resources, efforts ard 

at.erati.on to  be conceirtrated cm a defined and harogenecus set  

OS a c tiv ities, so allcwing aBnaganrat to  identify toe key 

tasks and priorities necessary to  achieve a LaU-er 

performance.

to n y  t i l l  believes that achieving and maintainiig focused 

manufacturing needs to be an overt corporate activity. Fbous 

does not occur naturally and, in fact, there are normally 

forces at wcric which m ilitate against i t .  m ess forces need 

to  be recognised so that acticn may be consciously taken to 

ensure that improved focus i s  not inhibited due to  corporate 

neglect or traditiona l views of what is  best for the business.

tony  H ill argues that fbr a business  to  be successful i t  

needs to  resolve the issues to  process dioice in line titti 

manufacturing strategy requirements. Process choise concerns 

the features of hardware, the tangible ways in which the 

predicts ate BBiytictured. Hmnever, tbe si$$orting

structures, control procedures and other systems within 

manufacturing are equally necessary to  successful, ccepetitive 

manufacturing performance.

These structures, controls, procedures and other systems are 

collectively imam as the manufacturing infrastructure, i t



comprises the inner structure of manufacturing including 

controls, procedures, systems and cemunications cartoined with 

the attitudes, experience and sk ills  o f the people involved. 

Ibgether th^» foon the basis of the renufacturing organisation 

diazged with the task of providing the necessary  support 

fim ctios to  the areas o f responsibility involved.

H ill treats the control of manufacturing fraa a strategic 

viewpoint. He aims to  assist the manufacturing executive with 

those key strategic in s i s t s  which enable him to  direct the 

development of systeis appropriate to  both the market 

c$portunities/needs and Idte manufacturing process 

requiremmts.

H ill deals with the strat egic  i.esnpg concerning the design and 

develcprent of manufacturing control systems under the 

following headings:

-  market related criteria;

-  process regiinsment criteria;

-  levels o f  control mtiiin an arganisatiev;,- and

-  choise betareei push or pull sustaes;

The f ir s t  two ccncem factors vMdi influence the type of 

contro l systaas required to  support the corporate strategy, 

d iile  the second two deal with strategic design principles.



Terry Mill then concludes that providing a clear irarajfacturing 

strategy for the business enables three responsible for 

infrastructure develcgaisnt to  work fraa a comran base in a 

camon direction to  meet a ccmmon requiraaant.



R.W.HaU lit his bode Attaining Manufacturing Excellence (7) 

purposes a Just-In-Tioa (JIT) (Ihat is ,  "to produce 

instantaneously with perfect quality and minimum waste), 

afproach to  nenu&cturing control.

null believes tiiat to  prcperly understand JIT mamfectairiig, the 

dsjectives need to  be reviewed £ran time to tine. These 

objectives ace eliminate waste, inprc/e ij.iaH.ly, shorten lead 

times, reduce costs, J.aaEcve mnrale and centime ijiptovanent of 

the irHnufacturirq process. Hie subject cannot be discussed 

without reference to  tetimiques, but techniques ate rot 

sacrosanct. Die importance l ie s  in attainiiy the objectives in 

context of the necessary nanufacturing taste.

Hall suggests titat tiie improvement of operations thrcu^i JTT 

mnufacturing should start witii the develcpaent of sk i lls  in  

Quality inprovment.

Workplace Organization

Just-in-time begins with the fundamentals of catpany policies 

ani practices  as reflected in  the shop activity not just shcp 

methods. A firs t  inprawion of workplace organization is  that 

i t  i s  step-level piddling to  fcfcich tnly rorters and supervisors 

need pay atteition. Hcuever, sta ff ard management should



concentrate on systems and policy, the more conplex and 

advanced i deas of just-in-time.

Workplace organization s ta r ts  in  tlie plant, but i t s  

reverberations  extend to  an en tire  manufacturing organization.

The purpose i s  to  clarify problem wherever they may exist. 

Ball describes i t  in  five steps; (1) clearing and siirpLLfying, 

(2) location, (3) cleaning, (4) discipline, and (5) 

participation. Midi o f the power i s  in  tire f ir s t  two steps, 

and tire la s t three closely support them.

Hall believes that to ta ls is  an intangible benefit of 

workplace organization.

V isib ility

V isib ility  is  unwritten, unspoken camamicaticn, not only of 

shcp floor conditions among shcp floor people tut a road rap 

of company conditions to  a l l  die read tire physical signs.

V isib ility  i s  a minimum-cost database made up of the real 

thing. I ts  major purpose i s  instant response fran anyone tire 

should take action. V isibility i s  akin to  immediate feedback, 

cm the shop floor, v is ib ility  i s  attained by many means:

-  Posted schedules A cot,son form in  a JTP plant i s  a board 

shaving the current day's assmtoly schedule and completions 

to  schedule.



• Signal lights I f  a machine mvl functions, operators ana 

naintanaice reqjcoa qoickly. ft counter used on a machine 

can trigger a signal for setup change, tool Change, or 

grality check.

- charts.logs  and mvila Posted charts Biphasisa uhat is  

ii^ortant. Oia purpcse of charts are to  convey matters of  

current direotim and acticm.

• layout While dirt, noise, naterials handling and many other 

factors are important in plant layout, v is ib ility  

certainly belongs among than, simply designing an assembly 

line or fabricaticn line in  a O-shape can encourage 

v isib ility , because the batik end of the lin e  can see ufcat is  

happening at the f ront.

B d l suggests three alternatives to  control the prcductioi in 

a factory, these are: the classic two card prcducticn control 

system used in  the Rirten method of contro l;  a one card 

systen; and a prcducticn netweak using a "pull system". 

Material i s  f ii l l ed into a fina l assarfcly area a e n  feeding 

operations as i t  i s  needed. In turn, each su lly in g  operation 

pulls material into i t  as needed, and so on down through the 

series of operations until i t  reaches raw materials, she 

system may even reach into the cperatims of suppli ers i f  they 

have been developed for i t .



The system of prcductim control  Is  to  replace exactly tiiat 

has been cmsumed an3 no more. Ths two-cazd systei is  

actually me of the nraa caiplex nethaiis o f control. Between 

tro operatims within ai^rt o f eactt other no cards are needed, 

m ly a s tr ict  restriction on the inveitory between t±isiu m is  

can be done by making a space between cperaticms sometimes 

called a tonban square. I f  a l l  ^aces are fu ll, step 

producing. I f  not, f i l l  than 15.

A one-card system uses only the neve card. S&ace restrictions 

or visible  limits sufficiently restrict the quantity of each 

tert in i t s  locatim  specifies for pick up. I f  the neve cards 

are pexxamntly attached to  the containers, the returning 

anpty cmtainers serve as signals to  be filled .

Ball suggests that pull systeros are really a  manifestation of 

the principle of v is ib ility . I t  preootes direct immediate 

v isib ility  of problems and conditions to  the pedle Mho can 

take immediate actim . Ihe most ii^ortant rules of pull 

systems promote tiiis:

-  provide siip le , v isib le , enforceable means to lim it the 

inventory of eadi item;

-  make m ly what i s  necessary ;

-  locate each part in  o ily  one place; and

-  maintain the lim it on inventory for eadi item at a  level 

that stimulates inproved performance.



Khy a pull system? A properly develc$ed tu ll system rslates 

ImsBtieaT to  time ttira^h v isib ility . She pull system is  

simple. DSinj t te  outbound stock it s e lf  as tiie signal is  

siiple . Hie outfcdurd. stock or siaple presence c f  the 

intervening inventory between two operations i s  i t s e lf  a 

signaling device. I f  parts are made and moved, tatl sr than 

made and held, the feedback signaling to the producing 

operation i s  not so simple. Ihe producer smehotf has to  know 

to have material ready tiien the using operation wants i t .  A 

, .njTHt-jw uey help but i s  not necessary  for the Sicp floor part 

of the system.

Deers of materials are not overrun with what they dto not need 

and do not have to stems the excess. By keeping most 

taterials in cutbomd stockpoints, users may send for a snail 

aasunt o f  idiat they need nhen ttey need i t .  Suppliers 

instantly see that was takei, imnediate feedBaek of real 

demand, eliminating as much advance forecas t ing add delayed 

feedback as possible.

liming and Flexibility

She to ta l manufacturing process should be developed for the 

necessary flex ib ility  as well as for reducing cycle times of 

materials. Quality, short lead times and flex ib ility  

unccaplicates production planning. Die to ta l mamfacturlng

process  must be developed for flex ib ility , understanding



custcmer needs, prcduct design, process <tevelcpnsit. 

Flexihil ity  i s  ii portent in  seretal different ways.

ability  to  suittii gjirzly frtm cne product: to  eataOtec, cue 

aadel to another, or one pert to  another is  essential for 

product mix flex ibility . lau  set-up tiroes allnr this to  be 

done at reasonable coat aid also iaprove qual ity  in the 

process. To attain flex ib ility , i t  i s  desirablft to reduce 

set-up times on a ll the machines through Whitft material mist

I f  lend times are short, a l l  eqi ipmmfc mist run at about the 

overall rate demanded by the market ard must make the mix 

dansnded. Therefore, ssart aulxnaticn i s  not Mcfli-^ieed 

egoyment tu t rather etjuiprent that w ill do idiat i s  needed at 

the time needed.

ffell suggests that one should stanfeniiss and autcoate the 

set-19 oparations, not merely the running operations.

-  Peoole Heidbilitv

People willing and able to  do lAataver i s  within tiieir 

capabilities uhen i t  i s  needed are the people side of JIT. 

They rake balancing tou^i setpences o f cperaticns possible. 

Byy respcaKl to volume and mix changes. They do what humans



are fcy nature Idealy equipped to do, a  variety of thirds.

Inflexib le  workers have tee  same ojposite effect. Specialists 

stand around weitin? for sareone e lse  to  fieieh their (art of 

a job. Specialists are necessary, but a conpany i s  better off 

i f  everythirg does not have to  wait m  than or jeep than 

b oy. I t  i s  ideal to  cultivate specialists who believe that 

less specialised work i s  not beneath than.

gBTOijgy

Ectoert W to l l ,  sees just-in-time manufacturiig as the pursuit 

o f the very best nanagenent zpptoadi possible for a orpaiy to 

meet c±jj actives frtei eliminatirg waste right on througn 

continuous inprovement in  proiuctiai processes. I t  Should not 

he seen as cnly piOdig up tedmiguas or, a t best, raking an

addition be tiie nanagenent  methods known to the company. I t

really is  o way to  run a ccspany. Not a l l  companies can use 

a ll the JIT tedmigjes. However, most of the ideas  can be

used in  seme combination by any razwfecturer dedicated to



Bafaortk airi Bailey, in  their book Integrated Pirduction Control 

Systems (B), propose a system for the flew of materials and 

information in a typical manufacturing facility , in  order to 

achieve effective prcductioi plamlrq and control.

tedrortb and Bailty telieve  that the controlling activity of 

management i s  acconpliAed throtyi the information systoc that 

monitors the proSuctim activity. Diis assists in  idaitifyirrr 

prrtilenis as they occur and conmnicates the corrective Qecisims 

to  those who w ill ImpleBEitt then. Figure 3 illustrates a 

ityrasentative manufacturing operation.

Eeducirth and Bailey describe how production control interfaces 

with the  rest o f  the  organisation and hew i t  performs i t s  

functim three# a complex infOmaticn system.

The deaend forecasting activities o f productim control play the 

role o f balancing future demands, as seen by sales, with the 

c^ ab ilit ie s  of manufacturing and the concerns of financing. 

The sales forecast information i s  represented in Figure 3 by the 

arrow marked (1). From this point on, the goal o f  the planning 

processes i s  to meet the latest published forecast.

The next block of interest in Figure 3 i s  that of long-range 

capacity planning. Forecasted demand has to  he translated into 

a forecast of production and inventory needs. Any changes in



Figure 3: Flow Of Materials And Information In A 
Typical Manufacturing Facility



facility  capacities axe iiput ftan production engineering. 

Other inputs froa production, emgineerijy in d o le  process 

routings and production tins stanlarris. a e se  irputs allow 

the deteusination of hew such capacity i s  needed for each 

forecasted product in every planning area.

The long-range planning group imst convert the forecast for 

products into a forecast o f l abour hours required in eadi  

tOareiiig area. The information generated ty  the lorg-rarpe 

capacity planning i s  transferred to  top canagaoent and to 

short-range planning as (2) in  Figure 3. Curing certain time 

periods, the production plan requires more labour capacity 

than indicat ed ty  demand. In other periods the reverse is  

true. Die variance in manufacturing effort w ill represent 

either an increase or a decline in inventory levels, this 

detailed information flew i s  depicted by (3) in  Figure 3.

Short-range planning, the next block of interest in  Figure 3, 

i s  perhaps the mast complex aid demanding activity in  

production control. Next tenth's capacity plan has to  be 

translated into purchase authorisat ions  and a master schedule 

for production. m order to  do th is, short-range planning 

needs a b i l l  o f materials to  know what materials and 

components are required for each unit o f product. This 

information flew is  represented by (4) in Figure 3. 

Short-range planning charged with creating orders fOr 

efforts in  the next week to satisfy a variety of needs many 

weeks into the future.



Cnse the plan i s  femulated, purtiiase and ahcp authorisations 

are written. tofom atiai flow r^resented by tile pjrdtase 

authorisation fom i s  deleted  ky (5) and the shnp-ozder 

lawstPr stiiedule intcnBtim  £tow i s  (6) in Figure 3.

Final isafcim of the shop and purtiiose plans a l lw  the 

determination ef espeefced receiving, ard

inventory-distribution activ ities. 'Die receiving activity 

ireBannaticn flow • i s  (7) in  the system How of Figure 3. This 

report intoras the receiving dock of vibat items to e>$ect and 

Miat to  do with these it e is  as Giey arrive. The intent of 

this flaw of iiifoiTtation i s  to  deteraine i f  the sAigping plan 

i s  being net. I f  any item on the shipping plan is  not 

available, exception action can be started. Hie •'nfOnation 

flaw associated with th is i s  (8) in  Figure 3.

The la s t report to  emanate fran the short-range plan i s  the 

materials-requirement plan, which i s  a couplets plan tor each 

itea unier inventory control. The related information flew is  

represented in Figre 3 by (9). Ihe f laa  o f  in faaation  into  

and out of the short-range reqoiraaenta planning activity is  

the heart o f the production control fimctio) is  performed 

well, then a l l  of the manufacturing activities w ill be 

cr-ordinatad and work together.

His next major block to  be considered in Figure 3 i s  that

eraxnpassing inv Pry management. She inventory management 

role is  to  monitor the flow of materials througiout the plan ,



which means knovin$ tAiere everythiiy i s  at a ll  tines. It  

should be pointed out that inventory control is  a  subfunction 

o£ inventory management. I te  inputs to  inventory management, 

as seen in  Figure 3, are £raa lang-rarage and short-raroa 

planning. Znverrtory BBrr.jSsnent does not hav« scheduling 

control over the vaticus nBnufacturing' d^artneits, but i t  

must monitor the mamlacturiiy activities to  see i f  they will 

satisfy the inventory plan. Therefore, inventory manageaent 

must receive inventory transactior.™ treat the inventory storage 

fa cility  and a ll pro&iction departments tlier. items are moved 

Ercni me location to  rjother. This information flow is  

d e le ted  by (10) in Figure 3. Ib is infomsticn flow includes 

a ll  information paths to  inventory management fran naddnimg, 

assfflitoly, testing, and inventory storage. Ihe information 

with regards  to inventory transaction activity depleted by 

(11) in  Figure 3, i s  then tranaaittad to the step scheduling 

cperaticn so that nanutocturiiy progress can be monitored.

Die la s t block in Figure 3 to be discussed i s  that of shop 

s6 eduling, acnitoring and control. The activity receives as 

input the weekly shop-order master schedule and the inventory 

activity report. Thus the stop scheduler  toows every task 

that mast be performed and the location of the raw materials 

for eadi tasK The f ir s t  role of the schftriula i s  to  determine 

the sentence in  which the tasks shculd be performed. Ihe 

sequencing decision is  typically made by the shop supervisor. 

This information is  passed on to  the enployee who w ill perform 

the task in the form of a work ticket. When the task is



cmplete, the tldost Is  signed and the piocess  of moving the 

material begins, toe work ticket fora la  r^-esented by (12) 

in Figure 3.

Be&erth and Belly suggest that Ole production control 

activity i s  a  systan and i t  s i s t  be viewed in  i t s  totality . 

I t  may not always be wise to require that production resources 

never be idle, or that inventory costs be minimised, or that 

due dates a l l  be met. toe objective of the production control 

systan should be the Objective of the total organisation. 

Decisions that cceplensnt sales, production and inventory are 

preferable to those tiiafc cptindse one function.

Befcorth and Bally believe that aiy s y s ta  with interacting 

components, such as that described in  Figure 3, requires a 

systematic agproadi for planning and analysis i f  the chjective 

i s  to  benefit the overall organisation and not just to  benefit 

a se lect few of the Interacting components.
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In thig Eecticsi, the (ti.fferg it  models proposed by the 

different authors in Section 2, are applied  to the small fast  

growing business, in  order to develop a Production Planning 

and Contro l System applicable to  this environment.

When developing the system, cements are made at eadi stage of 

the development with respect to  the applicability of the 

models presented in Section 2, to  the business enviramant 

under study.

When examining Terry H ill's study of the strategic managenent 

of tiie manufacturing amotion, a  raster o f  points can be made.

1. Companies within the business environment under study, must 

ensure that the manufacturing function of the business meets 

and works in conjunction with, the order winning criteria of 

the business.

2. I t  i s  ispoitaut for ccapanias to determine the order 

winning criteria to be applied to try and increase i t ’s  market 

share. The order winning criteria say be in one of the 

following ferns:

-  provide sore new inovative product;

-  provide good raistnrar service;



-  provide a specific ratted of sales, suitable to  the customer 

(for ©Kansas, s e lliiq  at custoners hones) i and 

'  deci Js to  ccojieUa m  lew prices.

Die aamfacftiring technology .regoired to  prcduce the products 

that are manufactured within the cmpary envircment under 

study are not very cagplex and the BBnufacbiriiy processes are 

aiaple. tous the tecimolcqy r etire d  to produce the different 

products w ill not vary very much during the l i f e  of the 

COTfarty.

As a result, ranpanies in th is envirarroent would not require 

major manufacturing process technology strategies. Ui^hasis 

can rather he placed on develcpm? an infrustructure to 

sqport the cca^m^'B order Hinning criteria, were the ccspany 

cculd toeietit greatly.

In the early groHtii stages of the ccapaiy i t  i s  neceaaaiy to 

ftcus the business strategy on both aarieti^r an3 

nemfacUtrirej, in  order for i t  to  be profitable, m is  can be 

very d ifficu lt If:

-  nanaganerti: is  not technically oriented and places large 

alphas is  on increasing the gnwth of the capany through 

sales; and

-  there is  a  shortage or ranufactucing sk ills  ani nanagenent 

i s  madceting oriented rather tiien production oriented.



Hie caipanies in th is  business enviramsmfc should fo ey  theit 

mnufecbitirg strategies on their particular order winning 

criteria. Ttiis would ersure that the COTpany would meet it s  

order winning criteria atd thus increase i t 1 s raricet share.

Hhen studying Vbllnam, Berry and VSijtaiic's manufacturing 

planning and control system, and Bedntcth and Sally's system 

for the flow of materials and information, and applying their  

systems to the company environment under study, a mater of 

points can be rode.

The implementation of sudi systems, requires a  large amount of 

time, ccnmitted managansnt and technical sk ills . This i s  due 

to  the large ranter of modules within the system and the 

ccaplex interactions between these rotiules for the ^fstan to 

run effectively, large and data ases are required as

the baeddcne of sudi a system and the maintenance of tite data 

tese integrity is  a c sstly  task.

The nemaqaiBitt and control o f  seme of the tasks within the 

system, would require a computer with a large amount of 

memory. This is  necessary so that the large volume of data 

processing required in controlling the modules rov be carried 

cut accurately and qmckly. The large investment in  a 

computer  is , however, not warranted in  a small greeting cmpany 

were simplified controls and more infernal procedures can 

s t i l l  maintain the integrity of the manufacturing process, 

whilst achieving management objectives.



VcOlasn, Berry arti Hhybark'a sysbat structure, Is  a 

fundamental requirement to control tbs nHnui’acturb*? 

tuncticn. Cne may tird that the entire front  ari of the 

systan i s  ccnsolidated into the following fcnsila:

Sales plan less inventory on hard = master proauction 

schedule.

This formula greatly ginpl jflaa the front end of the system. 

I t  can be achieved in a small business, since the processes 

xesjiired in  the f ront etti are simple enough to be manually 

managed. Within the business  envirmment under consideration, 

the fru it  and of tile system can be sirplified as illustrated 

in figure 4.

3.1 Darnnd Forecasts.

Iba demand ^recasting activities of prcductim contxol play 

the role o f balandre future demands as seen by sales, with 

the capabilities of Bmifacturing and the ccncena of 

financing.

Hie demand forecast, in units (not rands), triggers aany of 

the activities in managing operations and operating resources, 

dhe forecast provides advanced notice so that changes may be 

planned.
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Vollmsnn, Betsy m3 Hgisaidc (9) lode at mcdela lac  "casting 

forward.” historical i nfra-ration to  cake th is  "forecast".

Inplicit in  this process i s  a belief that the ccoaiticns of 

the past idiich proiuce the historical data w ill nat change.

iftiiimmwi, Berry and Khjterk believe that in  coapanies demand 

forecasting i s  often a three pronged process, p e r ils  

co-ordinated by the corporate department. Ibis i s  sham in 

Figure s . (10)

Sdicrtoeager (11) , in his section on marketing projection 

points ouC that sericettog apartments asse&le demarti 

projectdms, in lands, based a i sales projectima, sales force 

estimates, te s t  aartet results, and mrket researdi. & sales 

pranotion (for exanpls), has a najor inpact « i short term 

derand. Having excessive inventory is  one purpase of a  sales 

pranotion. Sduply increasirq cash flew, in the absence of 

e sx ss , i'S a another purpose. The latter financ ia l purpose 

can wreak havee with pnrfuction sdiedules. SdKEtoerger states 

that i t  i s  igportarrt that prcroitims of products not yet 

produced be closely co-orcV ated with production sdWiiHrg. 

One of the duties of a master scheduler i s  to  interact closely 

with martetiiy on such matters.
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EConanic projecticns range fran the edaeatei guesses of 

econadsts to  ceapiter projections tased on matJianatical 

ajjat ions.

3.1.3 Histprical danand prolegblons.

The final basis  o f forecasting stoan in Figure 5 i s  historical 

denaiti pir.jection. There are a m iter  of technique used to 

detennine tbe hictnrWl deoani and they a ll  rely on 

historical demand data. For operations management uses they 

express the fbreoast in units.

Three of the historical danand projection techniques w ill be 

discussed belw: Bean, trerti and seasonal. These techniques 

search for a patem tiiid i can be projected as many periods 

into the future as i s  reqjired (but with decreasiiy accuracy). 

Hence, they are referred to  as railtifericd pattern projection 

techniques. They are useful for product scheduling, 

adjustable-capacity planning and facilities  planning.

611 tii- historical denand projection tsdmiques rely on demand 

recortis. Firms that keep detailed records are likely to  have 

product data on past danands tor  goote, b it  in  other 

organizations recorded data on past demand aay not exist. 

Small organizations are not likely to maintain detailed



there records  do not exist, historical demand projections can 

s t i l l  be made, but they are to ta lly  judgmental. The manager 

or department head reflects cm h is  or her past experience a.ri 

cones to  a decision on that future dsands to  m is is

likely to result in  rough forecasts. lack of accuracy in  the 

dmanl forecast could result in  idle resources a t  sons time 

and failure to meet customer demands at other tines.

The forecasting methods discussed below are proven and widely 

3.1.4, Hultinerirri pattern projection.

Sdionbetger (12) states that mean, trend and seasonal analysis 

technigies may be used to  project a phat deaend pattern 

several into the future. They are often used in  the

rolling forecast rode. A rolling forecast i s  one that is  

repeated or rolled over a% intervals -  every mcntii, every 

garter, or every year, toe forecast horizon zey be limited 

to  weeks or tenths, or i t  may extend years into the future.

Veil Imam, Berry and toybark (13) hi^dight two important 

problems in using forecasting models in  practice. First is  

determining the fOrcasting model parameters, and second i s  

monitoring the forecasting model results. According to that 

me has to  determine the demand patterns and to select the 

forecasting model, that appears to  provide minimal bias. I t  is  

also r etire d  to choose the smoothing constants and establish



the base value, trend value and Beascnal indeoes before 

starting the forecasts. It is further necessary to continue 

evaluating the quality of the forecasts, this w ill ensure that 

the model chosen is still appropriate, to  determine whether 
market conditions have changed, and to  ident i c  quickly when 

sooethjng has gone wrong.

M ills a l l  of the historical techniques are potentially useful, 

darand forecasting i s  inherently inexact. So amount of 

statistica l analysis can change U at fat*.

m  the opinion of Nyles V Seinfeld (14) forecasts are used 

diffarently thrai^iout a cmpany because each division of the 

ocapany has different objectives. There are s ix  major 

management functions that rake use of the sales forecast as a 

part of their osn activity, these are; Firorce and toxuntixq, 

Inventory control .  Production control. Sales Analysis, Capital 

Equig*ent Planning and Perscmel. I t  i s  thus noted that sales 

forecasts play a major role in  the cycle o f managerial

In the ocapany envirorment under study, demand forecasts are 

used for setting up control systems ffx the management of  

independent demand inventory items. Tb) monthly forecasts 

calculated are used when setting up the re-order point rocctiles 

for each product that i s  used to  contro l the inventory 

levels. Thus the demand forecasts are irputed into the

Independent Demand Inventory Itinageaent Mcdule.



3.2 The TnHapsndent Danand Inventm-y Manasaoent Hedule.

Tne prime inputs to  th is Bcdule are tiia mnthly daana 

forecasts calculated for each ptcduct and tiie stock status far 

each product.

h  largo amount o£ eBEteais is  pl aced cm the managanentt and 

control o f  the ind^endent dmani inventory itfflos, because the 

comanieg in the business enviromnait under cmsidecation 

produce to  stock and depeii upcn a good servioa level. Itost 

Rtnpenitw in this erriKmertt have an order winning criteria 

of service levels.

I t  i s  thus important  for caapanies to  tanLrol  tiie level of 

finished gocds invaitoty in their distributiai warehouses. In 

order to iaplemant th is  i t  was believed necessary to 

incorparata an iiriqiendent dansnfl inventory oanaganefl: ncdule 

into the front end o f  the systan. This ncdule ccntrsls the 

prcductlon requiremaits in  tiie factory, (to be discussed

Hie ccapanies uraler ccnsideratim  are primarily concerned with 

the manageaott of ind^endoit demand inventories. Accordiry 

to  Vollmann, Berry and Ht^ark (15), there  are major

differences between tiie management of these inventories and 

OEiiiufactmirq inventories. Die differences occur mainly 

because of differences in  the scurcas of demand for tiie itens 

contained in  independent danand inventories and those in



Bsraifacturing im eitories. Iherefora, ena-prcxiuct itens, St2*  

as those stoeted in  the warehouse shewn in Figure 6 (16), are 

primarily influenced by factors which are Independent of 

company variation. These external factors induce a certain 

aneunt o f  randm variatkm in the demand fear such itans. as a 

result , forecasts o f demand of these items are typically 

projections of historical denand patterns. These forecasts 

estimate the average usage rate and the pattern of random 

variation.

The demand for the iteos lii the manufacturing inventory shewn 

in Figure 6, the raw materials and components , i s  directly 

influenced by internal factors that are well within the 

control of the firm. These internal factors include the 

assembly and fef iticn  prcduction schedul e. The daend for 

ra# materials and ccaponeit items i s  a derived denaiti which 

can be cal adatea exactly, once the assanbly and fabrication 

production schedules are determined. Therefore, the demand 

for end-product items is  referred to  as indqsdent denand, 

while the demand for i.sn s contained in  manufacturing 

inventories i s  referosd •'O as dependent demand.

vaTlmann, Berry and whybaric show that the ccncepts of 

independent and depetiett demand are important in  selecting 

appropriate inventory management techniigies. The inveitory 

mamgemmt techniques described in th is  section are Best 

suited for independent demand items, vhile material
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requirements planning techniques are best suited tor the 

dependent demand items found in manufacturing.

3.2.1 Bcutine inventory dericicmg.

According to TM.lmann, Berry and se^baric (17) tiro types of 

routine inventory dec isive  need to  be cade in  managing 

inventories. These deci sions are concerned with how nuch 

should he ordi red (quantity) arti when these orders should be 

placed (timing).

toutine decisions on the quantity and timing of replenishment 

orders for independent demand items can be made using any one 

of the four inventory control rules in Figure  7 (IB). The 

decision rules shown in  Figure 7 involve placing orders for 

either a fixed car a variable carder quantity, with either a 

fixed or variable time per led between successive orders.

Order quantity decisions primarily affect the arount of 

inventory held in stock. Large order quantities enable orders 

to  be pl aced Infrequently and reduce the cost of preparing 

replenishment orders, but they also increase the cycle stock 

inventori es and cost of carrying inventory.

Marvin R Smith (19) assert s  that a general rule o f inventory 

can be established from the relationship between oxuar



ORDER QUANTITY

Fixed (Q) Variable (S)

ORDER FREQUENCE

Variable (R) Q,R S,R

Fixed (T) Q J S,T

Q ■ order a  fixed quantity  (Q)
S  = order upto a  fixed expected  opening 

inventory quantity  (S)
R ■ place an order when th e  balance 

drops to (R)
T ■ place an  order every (T) periods

Figure 7: Inventory Decision Rules



quantity and Inventory levels. In manufacturing, lo t  size is  

the major determinant of inventory levels and any increase or 

ctecraaaa in  order quantity w ill have a nejor inpact cn 

inventory investment. I t  is ,  therefore, very iipurtar'; to 

regulate order quantities ii) manufacturing to  balance the 

relationship of order quantity to inventory.

Smith continues by showing that the Bxmnic order Quaj’ dty 

(ECQ) provides a neats of determining the lowest-cost order 

quantity directly. The Bog nodal i s  an equation ttoidi 

descri bes the relatiaiship between tte  cost of placing orders, 

tue costs of canying inventory and radar quantity. Several 

sinplifyiitg assumptions are made ty  th is  modal, ttese include: 

the demand rate i s  constant? ccsts remain fixed; and 

production and inventory capacity are unlimited. Marvin R 

Smith concluded that despite the fact that these assunptions 

seen restrictive, the ECQ model provides useful guilelinas for 

ordering decisions. This i s  due to the fact that the ECQ

model w ill a ssist the invsitfcray planner in  maintaining 

ecoremic inventory levels provided demand is  reasonably

constant. In light o f  ncdem mmfactznring terimiguss, as the 

setip times are reiuced and tend to zero, the order quantity 

tends to  one. Diis ccncspt of having an ecmcmic order 

quantity of = *  i s  ideal.

Vollmann, Berry and Whytark (20) believe that the timiiy of



replenislnrant orders under the order point rule is  dstenained 

by the use of a trigger level, that is  the reorder point. She 

invettary level i s  assumed to be under ccntiiwus nonitoring 

{review) and «hei the stock level reaches the reorder a

repleniatmerit order for a fixed or variable quantity is  

issued. aha settirq of the reorder point i s  influenced by 

five factors: the denana rate; the lead tine required to 

obtain replenishment  invantoxy; the aitcunt o f uncertainty in  

the demand rate? the r^lenistoent lead timer and t ie  

mnagarent policy regardinj the acceptable level of inventory 

dmrUages.

Iha assumption of a fixed denatd rate and a constant 

replenishment lead time i s  rarely justified ir actual 

Operations. Randkm fluctuations in the danand for individual 

products cccur because of variances in the timing of the 

purdase of the prcduct by the oistoner. Therefore, i f  one is  

to  provide protection against inverrtory shortages wheix there 

is  uncertainty in desaiti, the reorder point needs to be 

increased beyord the average demand during the replaniBhment 

lead time. Son level of safety stock i s  also required.

3.2.2 aetemininj ths  safety stock level

Before the level o f safety can be deoidsi, a criterion 

roisc be established for debtiimjning how much protecticn 

against inventory Shortage i s  warraited. One of too different 

criteria i s  often used: the probability of stocking out in  any



given replenishment order cycle; or the desired level of 

easterner service in satisfying the preduet denand immediately 

out of inventory.

Once the routine inventory d e d s io s  have been decided cr , the 

next step would be to  develop an information eys '.-n for 

inventory contro l.

Die information system aspsct of the decision rules ate also 

critical in the effective management of inventories. 

Therefore, Vtilmam, Berry and Whybark (21) direct attention 

towards the information requiments of an effective inventory 

contro l system. toey ctotain these 

looking at a series o f  increasingly a

1. TW-Bln M m

Die bin reserve systan is  ate o f the simplest inventory 

control systems in terms of i t s  ! ■ ation requirements. It. 

fact, no records are necessary  for th is  system to  function. 

In th is system inventory is  carried in two bins. Mienever the 

f ir s t  bin is  eipty, a replenishment order i s  placed for 

additional materials. Die second bin contains sufficient

material to last during the zeplenishraoit lead time and serves 

as the reorder point quantify.



The disadvantages of t ills system are that the actual stock 

balance at any time i s  unknown, arri there i s  l i t t le  

infaaatiCTi available which can be used to  estimate the 

current usage rate for a particular  item.

2. Perpetual System •

A perpetual inventory system maintains a record of the current 

stock balance for each inventory item. Receipt and 

dithursanent transactions are routinely processed to  upjate 

the inventory balance, as well as to obtain histori cal usage

Hie classic reorder point i s  a  perpetual inventory system. 

This means that a  reorder point is  set, and every time an 

issue i s  made the stodc cn band i s  checked to see whether i t  

is  down to  the reorder point. I f  i t  is , an order is  placed.

In the companies under study, the independent dasand inventory 

nanagemertt module i s  used to  calculate the products that are 

required to  be produced and the quantity of these products to 

produce. fhey are calculated with the aid of the reorder 

point  models developed for each product in this module, it e  

products that are required to  be produced are determined ty 

tarrying out a manual comparison of the reorder point mnfcts 

of each product, with their respective stock status a t the



date of ccuparism. Item th is, i t  i s  determined which 

pred icts are reqaiied to  be ppodixmd.

toe outpjt of thia module, is  irputed into the production 

plaining module.

3.3 The Production RLannina Module

Ihe inputs to  the proauctien pi aiming module are frcm the 

indeeendent datand inventnry renaganait module and from the 

narketing d^artuent. (see Figure 4)

Ihe irpits frcn the independent demand inventory management 

module za the prediction planning nodule are the products that 

are required to  be produced in order to  .iting the level of 

inventory of the finished goods to  their required level. 

These are laid down ty  the reorder point models develcped for 

eadi pcoduot.

The iiyuts from the marketing department to  the prcducticn 

planning module are the products that are to  be mamtectured, 

to  cover the reguirezeits of offers which are to be

launched (Siring tiie planning pericd.

The production planning module combines  the information 

iipsrtted frcra the two modules and generates the complete 

production plan for the pericd. Once the production plan has 

been determined, tiie planner would determine the validity of



the plan, to ensure that a l l  the products can be produced 

within the available capacity plan. Die plan i s  then inputted 

into the capacity planning acdule, where "what if" analyses 

are carried cut until su *  time as the production plan meets 

the requirements of the planner. Hie "What if"  analyses 

allows the planner to produce a realistic production plan, 

which can be produced in the available capacity atti ptvduction 

period. The final production plan generates i s  then ii^utted 

into the material requirements nKriuie b i l l  of materials 

module).

3.4 a m o ifv  Planning Mu

She activities carried out in the capacity planning acdule, 

involves txawMtii^ the production plan into a capacity plan. 

Shis i s  carried cut with the aid of time stardards which are 

irputted into the module from the Inhistrial BryineeriJS 

Module and are stressed  in labour hours.

It  i s  at this stage of the manufacturing planning systar that 

the planner can perform "what if" analyses fdtii the production 

plan, calculating the required opacity for the different 

plans until sudi time as the plai generated aeetn the 

reiyiiranents o f the planner. to th is  way the planner can 

produce a rea lis tic  production plan, which i s  able to  be 

produced within the available capacity.



Itie next stage in designing a production plaining ana control 

system, i s  to  ecaaine the system esquired to accomplish the 

detailed naterial and capacity planning. As a result o f tbe 

oot^any ewiroiTent under ccnsideration and the type of 

proaicts made fcy taiese oapanies ths m terial regjireoenbs 

module can be considered in two ways.

Bib f ir s t  case when product lead tines are l o g  (that

is ,  greater tiian cne day), product routings are complex, and 

h ilic  of HBterials are tins phased, to  this case, a  matsmal 

regjirarenta ptdkage besonss iaportant for controlliiig the 

roterial esqizizaoents and time phasing the reqjired 

cotponBTts. Hie oests associated ttitii purchasing a aaiputer 

padcage of th is  nature are well worth i t ,  tiien considering tha 

tine saved in gpaerating the materials requirements plan.

m  the seoccd case, the products produced by the ccapanieo, 

have a short production lead time (that is ,  le ss  than a day), 

and hava a f la t  b i l l  of materials, in "which, the ccepcnent 

parts aj$ te^iiied at ti-t. same tine and the b i lls  o f laterials 

are not time phased Airing the manufacturing process. This 

greatly sinplifios the material requirements planning. Hien a 

prcduct i s  scheduled to he ptcdttoed, a ll  co^xnents are 

rn-uiraa to  be available a t that date. The only tine phasing 

that i s  necessary i s  to account for the load times uhen 

purdiasiiy the ccepmmt items.



in this case the cmpany can inpit a ll  the b i lls  a t materials 

into a micro ccupiter. By entering the required production as 

latd down by the protiuetioi plan into the cceputer, 

required raw materials and cctqxnmfc items would then be 

generated. Froa the oaput er  a l l  toe ccwponenta that are 

necessary to produce the products on ttie pro&ictiim plan would 

be calculated.

Within the business envimoefit under sbidy, the systems

realized to  acccnplish the detailed material and capacity 

planning can be seen In Figure 8

Hie module that nould control these activities, is  the

natsKial requirements, or bill-oi-matsrial module.

Hie producticn planning module irpits the products that are 

r etire d  to  be produced and the quantities tliat are required 

of eacdi product. Hie gmterial reqriremeits module then takes 

th is  plan, and with the aid of the b i lls  o f material, converts

the production plan into a material requirements plan.

Hie next activity carried out by the material requirements 

module, i s  a coiparison of the stock on hand with the material 

required. Hie inventory status of a ll  the ccagcment items are 

inputted into the nodule fron the inventory ujutruL nodule.
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MATERIALS REQUIREMENTS 
MODULE



In the material zequiraaants mofals a caiparlscn of the 

aatetials requited and thair respective stock status is  

urdertaSen. tom  th is canparison the quantity o.t each 

oaipaneiit  item tegilred to  be purchased can be cai'-jlaced. 

S u s  jjifOoBtlon la then iieutted into the picdBsing ncdule 

diere the ca s ement itans are purcbased.

The final stage in  desiring a production planning and control 

system, i s  to etamine toe systems rejiired for execution of 

the tecductlon plan.

Tie shcp-floor control  rocMe i s  CTzicezzed with mnagijig the 

detailed flou of material inside t te  plant. 5n effective  

dicp-floor contrnl system can lead to due date perfonBnse 

that esures meeting the ccopary's customer service gcals.

Hie essential tiijectitre of toe tiK$r-floor control nKdule is  to

right tine . B iis would result in  being sble to  satisfy  

customer service cbjectives.

R.W.Hall in his bcdk Attaining Manufacturing BeceUeaye, 

suggests seme alternatives to  s^cp-Qoor orxntrol:



Hall examines the differe*  nethcds, to adiieve v is ib ility  on 

the tiicp-flcor. Qiese aetoods are very g xA  for large 

mnufacturing crsxants, ttere the top mnageosit ard workforce 

do not ocmamicate on a daily basis and other methods of 

camBmioation are needed, to  inform the waters o f  fctot i s  

required o f  than. Also in large manufaobicbfl organisations, 

uhere there are a large maker of madiine centers the design 

of a  good factory layout would result in  goto vis ib ility .

£n a email company, there i s  continuous interaction and 

counioation between tte  aenagenent and workers cn a daily 

te s is . The production scheduler would infono the workers of 

what i s  regiired to be produced during the day on the 

particular lines, and he would ronitor the perfornance 

throughout the day, to  ensure the schedules are met. Also i f  

a prctolei should occur m  a line, tile factory manager would be 

notified immediately and the prcbleta can be rectified straiqiit

Bottcm level workers have direct access to  the factory ronager 

cm a daily tesis , therefore, they are aware of v lafc i s  goiref 

on arcunj thaa and what i s  required of than.

In the business environment under consideration, lAare the 

caqaniee prtduoe to  stock, the distribution center pulls 

materials through manufacturing or products out of 

manufacturing. Sie distribution center's stock levels serve



as reorder points. Mien stock level reaches a predetermined 

level, the distribution center would inform the manufacturing 

manager what product to  produce next and the quantity of that 

product  that i s  required.

8s  a result o f  the asssdsly lin e  manufacturing process in 

uaipantes within this environment, pull systems (Kanton 

Squares) already exist between the different stages of 

manufacturing. Oils i s  due to  the fact that the product is  

moved firm cue station to the next on the line, until such 

Hue as the product i s  completely manufactured. So 

tork-in-prccass can build 19 between the work stations, due to  

the lade of storage space.

Cue to  the fact that the cotpaiy' • teoands for their products 

are low, and there are no dedicated production lines, the 

company has to  u tilise  the concepts of product mix and people 

flex ib ility . This i s  &ie to  the fact that a  ntmtoer oi 

different products are produced on each production line and 

the workers are recpnred to  torn# how to aerafacture each 

product.

There are two iqputs into the shcp-ftror control module the 

fir s t  i s  from the se te ia l ragiizHoents module arri thr 1 • vri



la the final production schedule. Ihs production plan is  

divided into the different  prcduct according to  the

routings required ib ei ramfacturing the products. Ure 

factory nBteget or production planner v*»Hd then ediedule t ie  

prediction cn tbe gao±K$icn lines.

Tbere are two cases to  cosider  for the different oceyanies 

under sbriy. Firstly, there are t ie  oaiipiniiea that produce 

psduota with cceplec routings, time jiiased b i l ls  o f toterials 

and with long production lead times. In th is  case gocd 

eCTitro l has to  te  kspt with regards to material flew end work 

center loading. A tiKp-Qoor ocntrol 'VmpTt-pr package can be 

o f  great assistance to  the production plamer.

Bi the QBier case, tftere the companies preduce prcdocts v ita  a 

lin e  assembly and tiie product's bi 11 s-of-materials are fla t  

aiti require no time $tiasiiy, and t te  prodiuction fa c il itie s  and 

product routiiya are easy to  control, production can he 

atftedaled in the factory using manual aethods, such as Gantt

I t  mist be noted that vftten a ccntany wants to  impleasnt a 

ahcp-£Lcot ccntrol system, the aapartf muld have to  adspt the 

system to i t ' s  particular requirements.



3.7 Sumnary

VaUnam, Betty and WhytarX in  their  bock Manufacturing 

lOanninig and Ccntroi syste® , suggest tiiat for a catpany to 

implement  a Manufacturing Plarmirg and Sontrol Systso, the 

company wtUlA have to  adept the syetm to i t s  particular 

<. w j tcfti-'' ir. Ahtaaspting to inplenent a e a y le t  nanu&cturinj 

tdoX’iOv Vfi auitrol system as a f ir s t  step to  fhnaaliaing 

control also be too great a  l%p for <xrspanies within the 

basJttSs vvfccnndnt under stttiy. Most Aanges according to 

Vollmam- Bray and togfcark are made to  the system inorder to  

ainplify the ssstem md also to eiable scje modules to  be 

S$3ta»U.ed in  an inforr«l manner.

Ihe, ability  to aff&t ti® system to  the particular ccepary 

eiiviro«ent i s  ccitisa l to  the soxess  of the s^ tea  

inplea^rtattai.



After studying the different nethcds proposed by tiie aiithsrs 

in Sestioi 2, and having eaaamed the txaments made with 

reflect to applying the systan to the oapaig  eroirorment 

urder consideraticn, i t  was deoidad to propose a systen for 

aaraifacftiring planning and contro l * i d i  would apply to  the 

business eroircratmt under consideration, (see Figure 9 for a 

diagram of the system ).

I t  can be seen frm  Figure 9, that the system developed i s  a 

great simplifica tion of the systems described in  Section 2. 

The system has been designed in  such a way as to  simplify the 

central of each module and. also to  enable sane of the modules 

to be controlled in  an informal manner. This i s  essential for 

a anall fast growing cocpany, whidi does rot have the required 

s t i l ls ,  technology and finance to purchase sophisticated 

computer packages to contro l the systea modules.

Die systen proposed w ill be discussed briefly below:

namand Torecastiro Module

In th is systen, demand forecasts are used for setting up the 

contro l systems for the management of the independent daoand 

inventory iters. 'Xbus the darani forecasts are inputted into 

tiia indepeident demand inventory module.
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System  For A Small F ast Growing 
Company



Bris aoftila i s  used to  maintain and control the required 

levels o f finished goods foventoties in tile warehouses. The 

icdu.Ve i s  also used to  calculate the products that ate 

required to  he pro$'ced and the quantities of these products 

to  produce.

This module calculat es the complete production plan for the 

period. Oie validity of the plan i s  also determined, to

QBure that a ll  the products can be produced within the 

available factory capacity.

Material Requirements fBlll-Of-Mitetrfal' Module

This m%Ma is  used to  acoanplish the detailed material ard 

capacity germing.

Shco-noor OOTtrol Ifcdule

This mcdule i s  concerned with managing the detailed flow of 

material Inside the factory and the exee-ion of the

product ion plan.



Tie systHn prcposed above i s  merely a guide to  inpl pmpnting 

the manufecbn-fjq planning and sm trol systas. I t  i s  

necess^-y for the different conpanies inpleaenting the system, 

to  adept tiie system to  i t s  particular regiiranrnts to  etsure 

the amcess o f the iaplenentaticn.



cacfeiK.

Dils section of the project Involved the designing and 

implementation of a  production planning and scheduling system, 

to  be jj^ilanented at Avroy Sblain Cosnetics.

Die In itia l stage of th is  iaplaentaUai process  involved an 

Investigation into the ccepary's background, inorder to  be 

able to  adapt the system to Wib eaipany'e prrtimlar btigineag 

enviionmene. (See section 5.1)

Die next step res the examination of the method used to  plan 

and schedule the production prior to  the study (see section 

5.2). Die problems associated with th is method are then 

discussed in  section 5.2.1.

With these problems in mind, the designing of the production 

planning and scheduling methods were undertaken and w ill be 

examined in section fi.

I t  was also necessary to  develop the realized infrastructure 

and tools in order to  design and iiplanmt the new system.



The tools that ware required to fie developed (See section 6)

-  dararri forecasts

-  the control o f irdqieident 

deaand invBttory i t e e

-  stardaid times

-  the design of a  ccupiter mcdel 

to  aid with the sdiedultog task

I t  is  ctucial to  realise that each stage of the project is  

inextri cably  linked, so ttiat one pact cannot be eliminated 

without having a detrimental effect on the entire system. It  

i s  because of these interacticra that we were able to  realise 

and achieve the results, imperative for the suozess o f the



The coipany was stectsd in Otaly 1973 ty  Ztvrry ailain, to 

produce coanetios.

m  1973, the ide^ ot esttiiUshii^ a direct sales house V3S 

first", conceived, Avroy Shlain's f ir s t  ptBnises eere in 

Blaizqowrie. Within five years tiie aepary out grew these 

premises and moved to  Rardbung. With the cespany's incredihle 

growth o f  appcujrinsteiy 20-25% a year, these prrnnispR scon 

hecsme intiaguate and in  1984 th ^  moved to  their present hcce 

in Kraaerville.

Avzty Sblain telieves that tbs success  o f his company has been 

as a result of their unique order winning criteria, based o i 

pecple and personal contact. By bringing a natioratide networic 

of beauty advisors (sales woaen) to  your hate, they offer an 

alternative to tits impersonal over-the-counter buying that is  

so often hasty and iapulsiva and leads to expensive mistakes.

The distribution of the ccepany's products are so lely by the 

use of beauty advisors, who are trained not only to se ll 

cosmetics but to rake sure that their customers meetings are 

beneficial, interesting and informative.



The beauty advisors are at the easterners' be3c arri ca ll, ready 

to  replace a product the ojstcmer has run out of, car ready to  

give advice on sone g if t  idea.

H e ccnpoiyts f ir s t  sales were made in  and around 

Johannesburg, but they soon grew and i t  was not l o g  before 

they had sales representatives in Burfmn, Pretoria, Vaal 

Triangle, Parri Elizabeth, la s t  lotion, pietersburg, 

Sloezfmtein, cgie Town and the Eastern Transvaal. Today 

sales are made throughout South Africa.

In 1973 the cogpany started with i s  beauty advisors today they 

have over 5000. A ll the beauty advisors go through a hirSily 

specialised training program®*. Every beauty advi sor  i s  her 

ceei bees, her time i s  flexible and she alone sets lim its for 

her effort and inxoe.

Throughout the year there are spmcW offers, incentive 

progcamnes and exciting cospetitions to aotiiete  the beauty 

advisors and encourage them to  s e l l  note products. The 

special offers are rede up of: Mother's day pad®. Father's 

Ay packs, Qiristres g ifts , and general special offers to

Bi 1983 the crepany produced South Africa's f ir s t  biological 

revitalising cream, the nacelle product range. in  1985 

Bevitalin, used in the product range Nacelle developed fcy



Avrpy Silain, recaived an ward frm  the Italian Scciebf of 

coanetlc Chemists.

In 1973 the cmpary rias lamtiBd with 14 pnxturTts, tcday they 

tavs c lcse to  200 products, arti an annual sales ancuntinci to 

aEproxisBtely E2S m illjm . Die oaipany's pmJuct Tange Is 

revieued, adjusted an3 swpanded routinely to  meet new trends 

and increasing denarria.

toe pro.1ilet range of 200 can be bracken down Into six  

different product families, these are: lipstick , aerosols, 

nail, cream, liquid, aid tube. Badt product family i s  f illed  

on a ag)grate protMfcisi line, thus ths assm bly  lin es are 

dedicated to  a particular product family.

The products that are manufactured by the ccnpany, have a fla t  

siiye level b i l l  o f materials, with ncme of the (xapceent 

itans being tires phased, this greatly reduces the oaiplBdty 

of tile planning ptoceerfcire.

Out of the 200 products that the corpany se lls , S5* of them 

’ire manufactured irfacuse. a l l  cajpcment iters  required fee 

prcxJucticsi are purtiiaaed frco suppliers, o f eSiich 90% are 

South. African based ana the regaining are sourced overseas. 

As a result of th is the caipany's purchasing departanait has to 

be and ensure that a l l  coqpuneot itans are

purdi vufi a.id delivered on time to  meet the production 

schedules layeti down.



Tbe cOTpany's infrastructure, ana sp ec ia lly  i t s  producfcicm 

plarninj departneRt, did not grow in  proportion to the overall 

gnwth of tiie product demands. A direct result o f  th is was 

that the plarmirq department was using methods =nd techniques 

ihich were inadequate fear the coipany's needs.

A detrimental ccmseqienne of the methods used, was teat 

approximately 15% of the company's product range was act o f  

stock a t  any one particular time. This i s  highly unacceptable 

in  a copany lik e  Avrcy StOain, w ee  an cut of stock product 

results in  a back order having to be made, atet also

deactivates the beauty advisors. Backorders cost the catpany

approximately R50,000 per im th  in  1987.

The coapany was also eeperianciig prctilms with i t s  inventory 

central. Seme finished goods were considerably overstocked,

possibly up to  1,5 years normal SLfply and in  other cases

products were cut o f stock. As a result o f th is, i t  was very 

d ifficu lt to  calculate the overall lumber of inventory turns 

for eatii product.

The cuepany held approximately Rl, 5 million of stock per mcnth 

in  1987. This large stock a id in g  res as a  direct result of 

the poor inventory managenenfc techniques in use. However, as 

a result o f the crapeny's order winning criteria of offering a 

hiqi service level to  i t s  custcmers, i t  would require eaaaess 

products having to  be held in stock to reduce the 

pcfftthH.itipB of stockouts. This in turn results in a lamge



asKMnt of money invested in stock. I t  was f e l t  ty  management 

that wttii prcpec aHnagaoent of tile stedc, th is  investaeait 

could be great ly  zeducea without effecting the service levels.

fflie cespany bas two cceputer si^tems to aid in  the 

manufactedi^ prwess. Die f ir s t  ByBtea tuns cn a IBM 36. 

Bds sy=tec controls tbe order processing and finished gcods 

inventories. Die second system runs on a IBM XT an3 i t

cm ttols the material regiingBents, and the raw and padogiiq 

setmcial Inventories.



BradUTtim planning was carrleti oat by a planner, who hal no 

foragi trainliy in liry scheduling tecimigies. Die ptenner was 

a Becretaiy who was pmasfced to prtirotim  planning, as t±ie 

company grew airi re^ilred a fuil-tima sdieduler.

Taking into account  the circumstances, she secretary 

Ferfonsri the schafallng task aaagustely, Sbe had the 

in itiative to read up on different schedulirg tectoiiqjes, 

afcicii 2ielped her In the production planning. Her scheduling 

techniqjes were in itia lly  adequate, tu t as the company grew at 

aHnradaately 20-25 $ per year ani the demand for each product 

increased, the technigjes were not sufficient ard ramercuse 

prchltws arose in the pnductim planning. Ttnaao problems wiZL 

be discussed later.

Production planning was initiated ty  a vetted, message £raa 

tbe factory floor manager to  Gip. production planner then the/ 

were in need of rote wotic. toe production planner then 

examined tile critical stock status report. Hus report gives 

an indication tbat an item i s  below tire %intmm level" 1%W 

dorni. Oils, together with knmledge of the current denand 

situation, estatois))ed tbe priorit y  of production jobs rai 

which to start next.



Once the plannee determined which jefc to  begin with, sha would 

have to iî nrt the requiracents into the computer, to  determine 

f&etber a l l  the reguired raw materials were in stock. Tt a ll  

the raw materials were not in  stock, the jcto would have to  

wait approximately three to  So .' weeks, as th is  i s  the tins 

required tar  a material order to  be fulfilled .

I f  a l l  the raw materials were in stock, the planner could 

print out a jcto ticket, itiid i states a l l  the requirements and 

their quantities. Bie jch ticket would then be given to  the 

factory manager who would pass i t  cn to  the operator who zaixee 

the pro&ict. cnce the bulk was mixed i t  was moved Cron the 

mixing area to  the f illin g  line. Bib required packaging 

material for the product would also be transferred from the 

warehouse to the f i l l  lin e. Hie fillin g  process would then 

ccnmerce,

and would continue until either the  packaging or bulk 

material was completed. A ll finished products would thf »  

transferred to the finished goods warehouse, and .ue 

regaining packaging material would be taken back to  the 

packaging material warehouse. •

iha facC'-vry manager «*ild then inform the planner of the 

quantity of MniehaH goods transferred to the warehouse. Bis 

planner then uses these quantities to  tydate the stock 

records on the txaputer.



Uteris was no fonml "early «amirg" system ( i.e . tiildh itese  

are likely ti i be Banuf&ctured in  tiie iraeaiate period ahead). 

The plarmer d id not hav« tha knowleifcie or expiirience neefled to 

plan producti m tor the period ahead. An indUation of what 

pteduct to  picducs next and the quantity esquired o f  that 

prcduct/ can I s  ascertained fixm a manual ccapariscn between 

gnrent stock levels, innejiate past usage, aiti minimm levels 

set for each product.

"Minimim levels" (in effect Production Reorder Paints -  BOP's) 

vrere set for e a *  product, in  order to  aid the planner in  

determining riiich prcduct to  prrrtirp next. I t  i s  unclear how 

these had been set, but there appear to  be problems since sons 

iters have very large stodss and others ace out of stack. 

These levels are critica l because they era a prime May in 

vlddi prodozticn "reactive" planning i s  initiated.

Since the planner did net use capacity planning, arri there 

were no standards on rtiirfi to  tese  capacity planning, there 

was only a crude notion of what could actually be produced in  

the pariod ahead. Bie factory floor manager was the cnly 

person in  the carpany v*o had the reguiraj kncal=d?s- based on 

experience, to  estimate the gaantity of tare&cts that cculd be 

produced in a givei period.



I t  was noted that within a period, there was either under 

capacity loading or over capacity loading of the factory, in is  

resulted in  the sdiedule having to  be adjusted continuously, 

according to the capacity loading of the factory.

I f  the schedule was found to be 'undercapecity', tl’.is did not 

pcse too sudi of a problgp, as the planner would schedule sore 

other product  to  u t il ise  the excess capacity. I f  the schedule 

was found to  be 1 overcapacity1 this resulted in  seme of tiie 

products  not being produced within the period, and they would 

have to be moved to the next period's production schedule. Hie 

delay in  prodiction o'juld result in  predicts going rot of 

stock which in turn results in poor customer service levels.

When the production planner issued a job ticket specifying 

what predict to  manufacture, the only infoniation that was 

given to  tiie factory manager was the product  to  be 

manufectured and the quantity o f  bulk materi a l required. Ho 

information of bow many prcducts  Should be f ille d  was given, 

and this was le f t  i#  to  the factory manager to  determine.

Hie method that the factory manager- adcpted was to transfer 

a ll  the packaging material that was required for the 

parti cular product teem the tarehrose to  the f i l l  line. The



product would then t e  f illed  and {acted. The f ill i r g  procBSS 

would oaitinue until either the hulk raterial or any of the 

packaging material caqxments were cxmpleta. At th is stage 

the (jjantity of tiniaied goofls would be noted and then 

transferred to  the finished grods warehouse, a l l  rarainirg 

padtagirg uatarials would t e  transferred to  the packaging 

w iststise. i.c no stage was the quantity of padagirg material 

documented, e ;t i- .  leaving the wartiicus'5 or retaimlng to

the BsztiBuse m  ccoplotion o£ tFa jcb.

Bb method which was used to vpdate the stodc status oS the 

packaging material was as follows. Tie factory manager wwld 

inform the plainer of hew mny finished gcods were transferred 

to  the finished goods wardtouse. The planner «Mld then 

ijjdate the packaging material stock records on the mmputar 

fmo th is infomation. Die stodc records were inaccurate as a 

result of the method used to ipdate the records. Hie plamer 

didn't take into account the fact that a large amount of the 

packaging material was defective, figprrodmately 10 % of a ll  

purdiased goods were rejected cm 13ie line, these rejects were 

not noted earlier as a result of the poor  quality control of 

incaidng goods.

Die inaccuracy of the stock data resulted In many prcfclara 

which the plamer had to  deal with. Di cost cases the stock 

records shewed more stodc than there actually was on hand. A 

comcn occurrence that the planner faced was that she would 

specify a quantity of a x. oduct to  be made, diedc m  the



.. 11̂ 11.1-=.- to  see that a l l  the raw materials and Eectagirg 

matcHaig «eze en hand, and then issue the job ticket to  the 

factory manager, once the bulk material was manufactured, i t  

would be moved to  the f i l l  lin e  and a ll the required packaging 

material would be transported to  the f i l l  line. The fillin g  

and packaging of the product  would tbei start. After a 

quantity p£ products were parted, the lin e  would step as one 

of the caqxments of the packaging material was in  short 

supply. Btis would dilav the prtducticn, as more packaging 

material would have to  be purchased, tiiid i could take 

approdretely three to four weeks depending on the ccapcoent.

The planner wruld be faced with the decision to either keep 

the line set ip and to wait for the cotponart or to  end the 

f i l l  and start f illin g  another product on t»ie lin e. Die 

alternatives which the planner faced resul te i in  i  Lege 

ancunt of wasted time and factory capacity. This ir, turn 

resulted in  an increase in the production lead time.

Another problem arose then the Marketing Dapartnait  decided to  

have a prtmofcion on a certain product." There was no 

camaiication between the Maricetirg Department and the 

Production Planning D^ertmmt. Die planner only found out 

abait the promotion itan about a week before i t  was to be 

l aundied to the custeaers- This resulted in the planner 

having to stop production o f  other products ard etpedite the 

prcmotiaial item. Thus the iccductim of the other iteas ware



raved to  another date. Oiis also result ed In products being 

out of stock and complicated the scheduling process tor the 

planner.

In studyirg the growth of Avroy Shlain a m * er  of points 

about the pioiiction plaining aothods used can bo made at 

various stages of the growth process.

In itially , when the ctopany was a t  the early stages of it s  

growth there was no requirement for a full-tim e scheduler. 

Production planning was performed ty the production manager. 

As the ccapary grew, and the demand of products  Ifia—-.sed, 

schedul ing activities became too involved and required too 

audi of the production manager's time. At th is  stage i t  was 

decided to  promote the secretary to production planner. Bie 

pi aimer perfonasd the sdieduliiy task adequately for a period 

of time, tu t as the ccmpany grew and the daaand for each 

prcduct  increased, the stople techniques which she used were 

not sufficient to  perform the scheduling tasks in  a 

satisfactory maimer. toe methods uhidi she adopted resulted 

in  a large muter o f  prcfcless in  the production planning, 

whidi were discussed above.

I t  can easily be seen that i f  the ccspany did not change i t ' s  

methods o f  scheduling, the capany could be in  serious



I t  was at this stage of the growth of the ecnpaiy that i t  was 

decided to investigate the cause of the prcbleB. One of the 

projects involved, the study of the production planting and 

scheduling netiicds used ty  the cm{any, and to  ctetgn and 

inpleaeit new methods to aid the planner with planning and 

scheduling would take the gccwtti of the ccopany into



6. QRSGES IMOH HBTE MATE TO •BE.msarrvTm ctj»hhh«

It  was a t  tills stage o f  the ccsgeny's growth that the author 

was arplcyed as a  consultant, to  Inplmait changes to the 

existing production planning arrl control system in  order to  

isprove the system.

On close examination of the Production naming Daparbaait ,  

and i t ' s  a ffiliated departments, that is ,  marketing, 

purchasing, irenufacturirg, sales, etc, i t  was noted that the 

members of these departments did not have a clear 

understanding of that was required of them for the effic ient  

running of the Production Planning Department

It  i s  necessary  for a l l  shaft roe.*ers associated with the 

Planning Departinent to  fully  understand their role within 

their own department and also the links required between their  

department and the product ion pUreiing d^artment.

Dm f ir s t  p o se  o f  the project involved a one day training 

seminar which a ll employees associated with the planning 

department attended. The different stages o f  the training 

programs are diseased below, (see Figure 10)



STAGE 3: To determ ine w hether th e  training 
programme w as a  su c se s s  and to : 
if any o ther areas  need  attention

STAGE 1: The determination of w hat information 
should b e  covered during the training

STAGE 2: One day sem inar. During th e  sem inar 
all th e  requirem ents of th e  production 
planning departm ent will b e  d iscu ssed

STAGE 4: During this s ta g e  of the project,the
production planning departm ent and its 
related departm ents would be monitored, 
to ensure tha t th e  departm ent is running 
smoothly.

Figure 10: The Different S tag es  Of The 
Training Program me



Prior to the ftill-day seasiai a l l  TOtteio involved -ere asked 

to  f i l l  out a guestioraire. (aas aEpendix Al)

The information cfctained frcni tho -pestionnaire was analysed, 

and San these results the areas to ccneentia ta on during' the 

one day session was determined. Hie major areas o f concern 

were as followss-

-  In most cases Ene enplcyees believed that the departnent in 

iMtii they wotied was the most irpoitant  one in  tile coipany. 

They believed that each department was run on it s  am , and 

only caremnicated with the ether depai-Owgits when required. 

Hie splqyees did not see the cagsny as one unit, which 

required tiie efficient arri oa tdct caamnicafcion links between 

different departioents, for the smooth runniiy o f the ccmpaiy.

-  I t  was apparent that most of the esplqyees did not have a 

clear  understanding of their actual job description. Hiey were 

unaware of the actual activ ities they had to  perform and how 

their work relat ed to  other departments.

-  rcmmnt ration between the different departments  was almost 

non-existent. Also seme of the enployees believe! that these  

methods were correct (that is ,  i t  is  not neccessary tor 

departments to ccaeunicste frequently, unless a  problen should 

arise). H iis type of thinking shewed a clear misunderstanding 

of how the coipany should function. I t  was thus neccessaty to



explain to  the srployees what their roles vitiiin their 

departments were and also to dismiss how the different  

dqmrtaients were interelated with each another.

tom  th is  infOrnHtim the me day was structural, and

the relevant trpics for discussion were determined.

A m e day seminar was developed and attended fcy a l l  employees 

fccm the deparbients of purchasing, manufacturing, matdtetiiq, 

sales and production planning.

Ihe follcving topics o f interest  were discussed during the 

seminar:

-  Introduction to  the planning d^artment.

-  Discussion of what role the planning apartment 

performs, and how these activities are to be acrrmplished.

-  Detailed discussion of tho performs the different a c tiv iti^  

within the planning department.

-  Detailed discussion of how the different departments link to 

form one unit, concentrating in more detail on the 

interactions between the planning department and it s  related 

departments, (see Figure 11).



Marketing Detartm ent S ales  D epartm ent

j  PRODUCTION PLANNING DEPARTMENT 
! (PPD)

Manufacturing D epartm entPurchasing Department
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expected

products that 
are going to 
be produced

a rs  required

purchased

Figure 11: T he Relationship Of The Planning
D epartm ent And Its Related D epartm ents



The tralnljy sessicsi was carried out in  an informal Banner. A 

lecture was givei cm a tcpic. once a ll  the najor points were 

put forward, a  discussion was initiated where a l l  the 

enplcyees were involved. Frm the tcpics o f ttte discussion i t  

was determined whether the employees understood the new 

concepts or not. A large muter of interesting points came 

out firm the discussions, and the siplqyeee began to 

understand their roles within the production planning cycle.

At the end of the training session the employees involved were 

asked once again to coiplete the in itia l questions ire.

Die results obtained frtn the seminar w ill be discissnd below.

The mestdcnnaires were then collected and cmce again 

analved. A mater of interesting points ware noted fran 

these questionnaires:

-  The aplqfees began to understand that i f  the cmpany i s  to  

Operate efficiently thai i t  is  necessary for the various 

departments to work in  d ose  co-operation. Furthermore, no 

department  i s  more important than another and they are a ll  

interdependent.



-  Die employees of the different departments began to  

understana their roles within the prcductian planning 

proces? aiti haw the different departments are linked to  tba

Fnm these results i t  was clear H at the training session had 

a natiied effect on the employees' understanding of the role of 

tile production planning department.

Tie final stage of Che pKgramne involved the mnitoring of 

the departmaitB and eaployees, viio uere related to  tte  

prcduotion planning d^artment. Hie nmitoring of the

dtffta-Bit activities was carried out while other  changes to 

tlie prcducticn planxujvg and sdiedltilijg aethcds were being 

perfonred. These changes w ill be fMmnismwl in sectiois 6.1 to

I t  became apparent that after the training prcgranme, the 

differeit apartments started to  oamamicate with eadi other, 

and the srployees within eadi department knew that their tasks 

and what their tespcmsitolities were within the planning 

eradronment.

At this stage a production planning and central system mbs 

designed to  be iaplenanted at Svrty Shlain Cosmetics. I t  must 

he rated that then designing the system, the sdtanatic



proposed in Section 4 was used as a  guideline. Each module of 

the system had to be modified and adcpted to  su ite the 

ea tery 's  particular business environment.

Figure 12 i s  a  rqaesentation o f  the nodules inpleamted and 

ths interactions between the different nodules.

What follows is  an analysis of the modifications usde to  the 

different nodoles within the system, in  order for them to  be 

implemented in this part icular  ccapany emdrtmimt.
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Model Implemented a t Avroy Shlain 
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Zn secticn S.2 tte  methodB »4iidi were adcptefl ty  the planning 

department for sdiedullzy the prcductlm in the tactxity were 

discussed. tom  tbs mediod usel i t  i s  noted that t i e  planner 

did not have any aensnd forecasts  cn ehidi to  base product  

danard. This raaae the sdieduliiy task almost ii^ossible, and 

the planner had to rely m  her ewn tocperience and inEornHtim 

given by the warehouse imnager to determine the product 

deaazti. This nsthcd proved to be most unsatisfactory.

Eton Figure  12, i t  can be seen that the demand forecasting 

sndule is  the fir s t  link in  the production planning system 

proposed. Hie irfomation generated in  tM s module i s  the 

primary input to the Xndepefident Deoarfi Inveitory Ifenaganent 

module. Without demand forecasts the COTpany has no 

infooB tion to  aid in the plaraiing of prodnctim for the 

period ahead. Oiis resulted in errors occuring in  the 

^cducticn plan. Ibe ccnpany wculd tins experience large 

variances in stock levels, over stocked proSicts in  m e ronth 

ani out of stock prcdocts in other ronths.

As a result o f these factors i t  was derided to determine 

daand forecasts tor tiie di£.eareait products in  order to 

facilita te  the peoducticn plaming activities.



Since the capany no historical product danand data sddcii 

i s  required for demand forecasting, i t  was thus necessary to 

develop a netted for deteoniniiy the demand of eadi product.

As the ccsqany had to  historical demand data, i t  was raj.ii rad 

to  study the historical information that the ccapany did keq> 

in order to atUcnit to  determine what the product deoards were 

in preiTios years or norths.

After examining a ll tire historical data whidi the conpsry had 

collected, i t  was noted that sales re,'cares were printed at toe 

end of every month and these reports gave — to  date of

every product. I t  was fe lt  that this ' •?. tprcpriate

historical data available esi which ■ i feasible

danand forecasts.

The method used to  determre toe  percentage grotto o f  sales 

per year, and toe a l e s  forecast per product, i s  discussed 

below, (see Appendix B1 for illustration of tow the danand 

forecast w ae determined. )
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defceotmed. (see AFpendix EL step 1 fear U lustratiai o f hw  

the actual sales figures were calculated.)

cnce the actual sales for esdi product per auntli w ee  

determined (step l ) ,  i t  was necessary to  carefully 

investigate tbe trend of the sales, in order to determine sane 

correlatiCTi betoeei the ninthly sales figures.

Graphs were plotted for sales figures for 1985, 1986, and 

1987.(see Figure ia& for graphs plotted for p r c d ix tx ). 

Similar graphs were plotted for a l l  the cmpany prtducts.

Fran tile grzgh i t  can be seen that there appears to  be no 

trend that the sales figures were following. (It must be noted 

at this stage that a l l  the products sales figures tiien plotted 

on a graph had very similar plots, that i s ,  they did not 

follow any t rend,). The example in  Appendix B .l i s  a 

representation of a l l  the products produced try the caipany. 

From the graph i t  can he seen that the demand i s  steady and 

not inherently seasonal, tins the simple maan m y  be suitable 

for representing the monthly sales.



SALES 1985-1987
Figure 13A
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I t  uas decide) to  take the mean of the tonthly sales figures 

of eatii year to  represent the sales per month, in  order to 

help simplify tte  calculations of tiie percsitage growth of 

sales tcaa one year to  the next. I t  was telieved that this 

simplification was justified, as illustrated by the graph in 

Figure 13B, in  itoich the plot can be n^iresented as a straight  

line (the mean). Meaningful information can therefore be 

obtained fran the raithly sales figures.

As can be seei in  Appendix B .l step 1, the mean was calculated 

for each set of data, and plotted cn the graph.

each year, that i s ,  1985, 1986, and 1987, sufficient 

infOnEatien was available to  calculate the percentage growth 

of sal es per year. Hie method used can be seen in  Appendix

B. l.step 3.

This example shews how the percentage growth of sales fron 

1985 to  1986, and f im  1986 to 1987 was calculated for the 

product A. I t  mist be noted that the percentage growth of 

sales from cue year to  the next varied for tile different 

predicts, h it  the variances were not very large, approximately 

5% above and below the mean. As a result o f  the small 

variances i t  was decided to average the values calculated to

Lation of the ceroantace growth of salt

Once the rosithly mean sales figures had been calculated for



SALES & MEAN
Figure 13B
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determine an overall percentage sales growth fer a ll  the 

ptotijets.

Tbe sales and Itiatetiig managers wsre tlien cm sultei an$ asked 

whether t h ^  believed the results calculat ed were accurate 

reflections of tdiat actually occured during ttese periods. 

BOB' managers believed tliat the percentage groith cal culated 

for period 1985 to  1985 was fairly accurate, but that 

calculated far period 1986 to 1987 was not very accurate. Die 

two managers performed a manual ccmparisan between the actual 

percentage graith tor the period and the cal nrtat pd cm, vten 

oakiiy their assessment.

One reason for the value calculated being inaccurate  by 

atproxiMicely 5%, was as a result of cnly tovlng data tgfto and 

includirg April 1987, Bins tiie mean sales figures calculated 

for 198? were based on fCur mmths as pgpossd to twel're 

acnths. Mjusboents nade to the percentage growtii for the 

per iod, were based on the managers forecast o f esqaected denand 

aid ejected growth of the ccapu y  for the year (that i s ,  rot 

historical demand information, but rather "projected demand). 

(see ArFerxiix C.l step 3)

In Step 4, the mean jrenthly sales forecast for 1M7 was 

calculated, (see how ti- i ..aiculat icn was ĵ rfaunad for ptoduct 

A see Appeniix B.l step 4. This calculation was carried out



for  a l l  products  in  order to determine the demand forecasts

Step 5: Hie determination of t&e fnn-rasts for future vaarq.

Fran the historical data, me is  required to calculate the 

e jected  percentage growth in  sales for the period fraa the 

present year to  the next year, that is , 1987 to  1988 in tads 

case (see. flpperslix B .l step 5). Cnee the expected percentage 

growth of sales has been calculated i t  i s  necessary to oosu lt  

the Sales and Marketing managers to  determine whether they 

agree <ht disagree with the value calculat ed. I f  changes mist 

be nade to  the value they mist he zede at tills stage.

Once the percentage growth in  sales has been decided on, the 

next stage is  to  determine ttie actual mean monthly sales 

figures for each product fear the present period, that is , 

1987. This value i s  calgflated using the actual sales values, 

and not the forecasted values. Once the maan values have been 

calculated the forecast for the future period, that is ,  1988, 

can be calculated, toe forecast would be determined by 

multiplying the percentage growth of sales (1967 to 1988), by 

the mean monthly dales of each product for the present period, 

(see Append1* 3.1 step 5).

This process Mould be carried out whenever a forecast is  

required.



The Berard Forecasts «ould be inputted into the Indenmdent 

Derand Inventory Management Module. The way in  Wiich the 

forecasts w ill be used to achieve the inventory and production 

control requirea, w ill be itiwcwmwl in  secticn 6.2.



In section 5.2 liie cethod which was adopted by the planning 

department to  control the levels o f t iy  irdepnfeit demani 

inventories in the distribution warehouse was described. Item 

this i t  was apparent that the routine inventory declaims, 

that is ,  the order quantity decision and the order timing 

decision, were not very accurate.

as a result of the i naccuracy of the routine inventory 

decisions, i t  was r etired  to stuty the different inventory 

management techniques. The next step is  to  implement changes 

to  the methods used in order to iaprove the inventory 

management, and thus irprove customer service, and contro l  the 

amount of money invested in inventory.

Avroy Shlain Cosmetics i s  a ceepany that has a order winning 

criteria of offering a high service level to i t s  custcears. 

To etsure th is  i t  i s  important for the cmpany to  have geed 

control over i t 's  finished goods inventory. ;is a result the 

company has to continually monitor the levels of inventory to 

ensure they remain within the allowable range se t by the 

pluming department. I t  was decided to implement an inventory 

control cymbal that would trigger a reorder point then a 

predetermined inventory level is  reached. Thus, an indication 

o f that products are required to  be manufactured, can be 

obtained when the reorder point is  reached.



Tie infonratlrai gaiarated in th is  nodule would then be 

input ted into taie production plaming medul e.

I t  was decided to concemfcrate the uoipany's eflorts an the 

manegemmt of Irufepsidmt demand inventories (the reason for 

th is  w ill be discussed later in  this sesfcim). I t  must be 

noted that there are major differences between the methods for 

managing these inventories and manufacturing inventories. Tie 

dif ferences occur mainly because of differences in the sources 

of ' demand for the items contained in independent demand 

inventories and those in .manufacturing invsitories. The 

demand for and-preduct i t a s ,  such as those stocked in  the 

warehouse, is  primarily influenced by factors vhidi are 

independent of ccapany decisions. These external factors 

induce a certain arount of randan variations in  the demand 

for such items. As a result, forecas ts  of demand (see Section 

6.1) for these items are typical projections of historical 

demand patterns.

The demand for the itm a in  the manufacturing inventories, is  

directly influenced by internal factors that are well within 

the contro l of the firm.

I t  was decided to  concentrate our efforts on the management  of  

independent demand inventories, as these inventories are 

influenced by factors independent of the casfany decisions, 

aid as, sales, Miich have the nest effect on the customer 

service level. I t  was fe lt  that i t  was irportant for



the ccepany to  isprove i t s  manageoent of Wn—  inveitories. 

This uould reduced the amount of nmey invested in  stodc and 

reduce the number of products going out of stock, thus, 

inprovirg the customer service.

The reason for not caeentraUiy m  t$ie dqtaident demand 

inventories was that their demands are derived demands wliidi 

can be rnlcul aterf precisely tree the assembly and fabrication 

production schedules are determined. I t  was believed that once 

the demand for the independent d a  and iters could be 

accurately managed, the accuracy would then cascade from one 

to tile next, and therefore be maintained throughout. The 

determination of the dqendent demand inventory items rely on 

indepentent derand items.

To increase service level requires a  dispropartionata increase 

in safety stock. I f  the reorder paint i s  prtperly determined 

by takiiy into account the average lead time demand, one can 

only risk a stockout during that reorder point period. As a 

result safety stock does not need to  be calculated cm total 

demand variability, but rather only during the lead time 

period, since this i s  the per iod of risk.

Die greater the lead time, the longer the risk per led, the 

acre often a reorder level i s  h it, the more lead time periods 

occur. Oansegjently me may want to minimize the ranker of 

ilead time periods during the year and th is results in 

increasing the order  q u an tity  substantially over the reorder



level. A trade o ff  has to be made between the aster quantity 

ana rentier o f lead time pericds.

I t  was decided with the inventory managezent that, as a  result 

of the above rantioned prcbleros, i t  was necessary to develcp 

and iapleeent an iiwaitory contro l ^sten  that would:

-  inpeove the stock status o f  a ll tile prcducts;

-  does not repairs a. large amount of data (histori cal), nur 

calculations to design the systaa (as the copany did not 

hava the requirsd data on hand);

-  be easy to  iiplanent, and require a short time period to 

iaplanent; and

-  the system should not be designed in such a way 

that i t  would be totally  unfamiliar to the production 

planner, and the implementation should not require a large 

amount of training before the system could be implemented.

With these ctojectives in mind the system for ircnitoring the 

im-entory Has designs!.

The f ir s t  stage o f  the design of the system involved tile  

detemdnatico of the routine inventory decisi cns, that is , how 

BUdi shcuia be ordered and uhen tiiesa orders should be placed. 

Because the caipany did not have aiy information required to 

perf orm the calculat ions necessary to  determine the routine 

inventory decisions cn hand, i t  was necessary to  develop a 

methcti to  determine these decisions.



After ajdi discussion i t  was decided to  design the liweitoty 

control model with a three norths stock holding (this is  the 

naticeal consolidated stock) and tese the routine decisicn 

rules cn th is  stodc halding.

Before a decisicn was to  base the inventory model on a 

three acnths stock holding, e Tuntoer of simulations were 

pcrfezrad, ttoersfay tbs OKsmt c._ -Tav- invested ros cslaslated 

for different stock holdings. I t  eas decided by the top 

nanagauent and the operations mnager, after examining the 

different sirolati.ons ana the prrtehil ity  of any product going 

out of stock, that the three mcntiis stock holding waild be 

cptiaun for the cmpany. i f  le ss tiian three mmths target 

stock level was dicsen, the associated a tministrative costs 

eould increase unfavorably due to  core frequent orderiiy aiti 

production runs. Having to  monitor inventories more closely 

and accurately would be too great a  step of improvement  for 

the existing control system, and a gradual isprovemeht was 

decided cn ratha- than rate large optimization whitii may 

produce a nervcue envlromiiant. I t  nust be noted t ia t  the 

pmhahility  of stock out of any jawiuct for the d iffersit 

BimHaticns could not be calculated, as the ccnpany did not 

have tiie retfiired information on hand. I t  kbs thus le f t  ip  to 

the eaqperience of the cperaticns nanager to  determine *Aat the 

different probabilities would be.



Once the decision was made to design the inventory control 

system based an three ronths stock holding, i t  was time to 

determine which toutine inventory decision medal should be

Frau Section 3 Figure 7 the different inventory decision 

rules can be seen. I t  was decided to  adept an inventory 

central  systei ehere the order frequency vas fixed and order 

quantity was variable, that is ,  tbe S, T system was adopted 

since i t  was fe lt  tbat i t  eould be the simplest system to 

implement. The training require! by the pro&iction planner to 

inpleoent the system would be less tiszm that regiked to  

iiplm ent any of the otter inventory cmtrol systems. Snotter 

reason for adopting these inventory decision rules was Cue to 

the fact that the capaiy closed i t s  books at the end or each 

amth. As a result o f th is  a ll  product stock records were 

updated at the erti of each, month. I t  was thus decided that at 

the end of each month the plamer uculd examine tiie peodoct 

stock status repart and determine What products have to he 

prcduced during the period ahead, m is  Msuld be carried out 

at the end of Mdi month, thus the fixed order fregjency 

decisim rule was adcpted.

I t  was believed that i f  any other inventory control system was 

adopted whereby either tiie order frequency, or the order 

quantity were fixed, i t  would result in the planning operation



being le ss  flexible. The production planner nould be forced 

either to  produce a product in a  particular quart ity , or at a 

prescribed time, or both. These eystirjs would require a large 

amount of training and discipline, and i t  was anticipated that 

a large number of errors would result in the inventory control  

Airing the iaplerBRtatinn of the system.

Once the inventory control system had tea i decided on. I t  was 

time to  determine the roc tine inventory decisions, (the 

reorder point), and the order gianfcity d ec isio s. As stated

^ r lie r  in the secticn, these decision rules are not fixed,

but are designed to  aid the planner in determining when an! in 

what quantity to order a particular pro&ict.

As a result o f the lack of availability of data and

infbrEBt ion regiired to  calculate these decisicm rules 

theoretica lly , an alternative methcd for calculating them had 

to  be determined. The method that was used, was ftir the 

operations manager and the finance director to meet and pool 

their esqariens in their different fields of the business, 

'tie operation manager was etperienced in productioi, 

purchasiiK) and sales, and the finance director was experienced 

in  the cost o f holding inventory, the costs associated with 

placing orders and the general financial requirements.
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After miA discussion between the two managers, they devised 

the model with Bie following constraints :

-  safety stock ore month;

-  tr i^ er  reorder point one nantii plus cue nonth sa£eSy 

stctic; an3

-  catier quantity etjals three Tenths stodc minus oHaixi

For illustrat ion of the system see Figure 14.

Tie accuracy of the model nay require refining in the fixture, 

since, at the t ir e  o f analysis many of the variaSiaa

consistant with madam roroaoturing tedmiiyeu were either 

new to  the management or the information was unavailable.

Managaeeri: has siroe hecome. acre aware of these variables  used 

in developing the modal, and have devised methods for tracking 

Intnraaticn sudi as: order costs, setap costs, inventory 

holding costs, crpcirtmilty costs, stockout costs, service 

level costs ani the like. Shis infoaatlon w ill he bu ilt 145 

in the fiacre and used in refinanmt of the inventory model.

The ii'fmnation system

Cnee the routine inveitory decision model was designed, the 

next stage was the determination of the inforae.tim system for





inventory central. ihe informtion system sspect o f the 

routine decisim  rules i s  critical in  the effective management 

of inventories. I t  i s  necessary to develop a system fee: 

inventory central that would be effective, and produce 

accurate infoanation.

The inventory c t t e o l  systsa adcpted was a pericdic (at im tii 

end) review information system. As a result of adcpting the 

periodic review systar, the interfacing transaction between 

the month end inventory status ard the production planning 

model developed on tbs lotus package (see Section 6.2.1) tas 

downloaded in tettii fa™ at roaiQi ard. This allowed for a 

Tenth's production plan to  be generated.

A monthly production schedule was chosen over a daily wrhedule 

due to  the following factors;

(1) Downloading the static status daily into the planning 

programs would have resulted in a highly dynamic production 

schedule, which would change daily.

(2) She daily stock status may not be accurate. This i s  due 

to: movasnt transactions on the crsputer being delayed due to

and delays in  tooting receipts.



Oils i t  was believed that the tenthly review of the stock 

staLus, based on the financial accounting period ends, woald 

satisfy the inventory requirements and a llo t a  tenthly 

production sd ielile  to  be determined with a fixed priority.

Once the routine inventory decision model has been design.!, 

and the infcaration systan for the inventory control 

develcpei, the nact stage was to  inplement the control systas.

inplanattotim of tile inventory control  i

Stagu one was made ^  of a training prrjjraa where the control 

aid infonoatiCTi systems were eqilalned to  the pntitetion 

plannet. I t  was believed to be very important for the planner 

to  fully  understand how the systems are designed and also to  

know how they f i t  into the cycle o f manageria l control, as die 

would be in  charge of monitoring the systems.

Hie following steps and guidlines were to be follcwed when 

setting rp the system:

-  take tiie mnthly forecasts determined in section 6.1 for 

each product, these forecasts are used in the inventory 

centra l model;



-  set the minimum stock le /e l to  equal me ecuths forecast, 

tfaeirefOre, each pm  net wulfl have a safety Stock of roe

-  the reorder point egials cue ironth safety stock plus me 

naitti stock; and

-  the msvWim stock holding er.aals three Bmtiis.

tor an ecairle of how the inveitory tcdel was drawn ‘op tee  

each peoduct refer to  Ztrendiz c . i

ttice a ll  the models hai been develcped, the next stage was to  

e<plain hew the planner was goirq to  use these ncdels.

At this staye only tile metAcds realized by the planter to  use 

the nodal, and tile Information tiiat could be ctotained fran i t  

was siplairsd. How the inventory cmtrol systai f i t s  into the 

planning procedure, and how i t  w ill be used in that 

BTvicoransnt w ill be discussed in secticn 6.3

The methed to  be used by the production plamer in  dBtarnining 

the inventory status, and *ether  any of ttie preducts need to  

be produced i s  as follows:

-  cbtain a stock status report (tran the conpjtgr 

d6$artaent);



-  ccnpare the stock levels fixm the ocnpjfcer printout with 

tiie Ecdela develcfed above fee each product, and determine 

the stock status, (jRandix 2.2 stews how the ccaparison Is 

to  be performed)!

-  cmce the planner has ocapared the stock levels and 

determined the stock status, a decisim  is  made as to 

whether i t  i s  regiired to produce the product, or, tAeOier 

there are enojgh of the product in  stock; and

-  i f  the product is  required to be produced, the planner then 

determines the quantity required. (See Appeidix C.2)

Otis method was tine consunirci and a murker of errors resulted 

in the caluclatlons as the procedure was performed manually.

As a result o f these problems, i t  was decided to write a 

caqruter  programe which would calculate the stock status of 

each product.

The p.tgiamne was wrifctm with the following objectives :

-  to  reduce the time regiired for deteminity the stock 

status of each product; and

-  to  eliminate a l l  errors Mien calculating the stock status.

See Appendix C.3 for the program , and operating instructions.



Once the proaxtian plarrar has a ltered a l l  the required data 

into the programme, t±e stctic status and production 

legolraoents for each prcduct cm  by calculated as in  a$£endix

C.3. Fran this infciniatiQn the plamea: can ^tem ine whidi 

product to  prrrtrB and «hat cpantity of the pnxiict to

Figure 15 aows the priorities in Whidi the different products 

are to  fce produced, as can be seei « i the top of the l i s t  are 

the products vith a "critical" stodc status. Diese are the 

products with stock levels whidi are either in the safety 

stock, or are out of stock. In th is  case the planner would be 

zeguired to produce the quantity cE products recyired to  htiig  

the stock level £rmi it s  presait  level to  the maximum stock 

level down. Hie "mate" stock status means that the

products stock level i s  betweei the safety stock, and the 

iwartar point. In th is  case the inventory level has not yet 

gore into the safety stock. Die planner would he realized to  

produce the product in  a quantity that would bring the stock 

level i#  to  the maximum stock level laid dam. Finally, there 

are the products with the “OK" stock status. Qiese proaucts 

have stock levels thick l i e  between the reorder point and the 

mayininn stock level laid down- These are the only prctiucts 

that require no products to  be produced, as the stock levels 

are within the allowable range.



!180130

1200182
1200018

I 200166 
j180599

j180009

!200050 

120480

1180092

I DESCRIPTION I DATE 26/5/88 I 3-MONTH SMCKISTATOS
ORGANIC COSMETIC SPO 126 1250 3750 9S1 CRIT

MilP- DESERT SAND "  ....................  ........
HOH.-AEROSOL DEORAKT 
SHO. -COLOGNE 
LIP- BROWN BERRY 
W/S.-FRAGRANT TALC 
HOW.-AFTER SHAVE LOTION 
SHO.-SOAF-ON-THE-ROPE 
HOH.-AFTER SHAVE BALK 
SHO.-INVIGORATING LOTION

LIPLirmi -  CORAL 
SHO.-HOIST BALM IISO

I LIS- ROBY ROSE I 31
I HOH.—SHAVE FOAM (153 ,
ITAH.—MOIST. FOR N/OILY 1118 15000 15000 8846
ITAH.-MOIST. FOR DRY SKIN 1117 2000 6000 2577
I TAH.—MASQUE IJ.22 1930 5600 2459
INUC.-NIGHT CREAM 1144 2015 6050 2980
[HUC.—YOUTH GEL 1135 1670 5000 2059
iSOC.-ULTRA RICH HOIST 1141 2750 8250 5388
1NUC.-EYE STICK 1143 1600 4800 2143
ITAH.-VERY GEHTLE BUFFER C1125 2000 6000 3735
IB/C.-EMBRASING BODY SILK 1132 1500 4500 2417
COFP-BODY SILK I 12 1600 4800 2770
TAH.-SPE FACIAL CLEAN |110 1270 3800 2188

TOTAL SUN BLOCK FACT|127 
SHO.-ENRICKED SHOif/GB?. 1153

BURNISHED GARNET 
KAIL-BROWN BERRY 

-FACE CRBAM-E 
LIP- BURNT BRONZE 
LIP- PEACH 
NAIL-DESERT SAND

BRONZE-GLIT 
TAH.-HAND AND BODY LOTIOK 1 
NAIL-CORAL FROST

TRANS.POHD.COKP 
KHAKI HARMONY TRIO 
TOP BASE COAT 

i.-E .D .P  25. ML 
NAIL-BURGUNDY NINE 
TAH.-EYE CREAK 
B/C.-ROLL ON AHTI-FERSP 
TAH.-FRESHENER 
COPP-HOIST BAR 
NUC.-MASQUE 
COPP-B.D.P.50 ML 
LIP- BLANC SB NOIR 
B/C.-AEROSOL DEODORANT

Fteure 15: Priority In Which The Products Are 
To Be Produced



Hien the planner wants to  detendne wbich products to  pnaiice, 

he would examine the printout Figure 15 and produce the 

products with the "crit ic al" stock status fir s t, followed by 

those witii the ’Snake” stock status. The quantities in which 

these products would be produced can he obtained tom  the 

printout.

In. this section the method used to  implement the inventory 

control system has been described.

At this stage of the project  the productioi planner was 

familiar with the imLliuls  needed to:

-  determine the monthly demand forecasts for each product 

(Secticn 6.1);

-  control the independent darand inventories (Secticn 6.2) ;

-  determine that product to  produce, then to produce the 

product and in what quantity to produce the product.

{Section 6.2.1).

Bie following stage was the determination of time standards to 

be used to calculate the factory capacity regiired when 

manufacturing the products identified ty  the production plan. 

Ihis w ill be discussed in section 6.3.



Cnee the routine inventory decision had been desigrsd, and

the infonoation systaa for the inventory control developed, the 

next stage was to implement the Inventory control system. A 

description of how the system was implemented and used in the 

pra-uction planning ani control ystem i s  described in 

Section 7).



Once the prtducts xe^iircd to  he manufacfcuced have teen 

debsmined in  the IMependent Desna InventorY tenageaent 

taodule, the infonaetitn i s  irpjtted into the Rraitction

Plaimirg and Scheduling nednle, vtiich i s  described in  this 

section. In th is  nodule the planner would schedule the 

production and determine whether a l l  the products repaired can 

be manufactured in the available prtduction period.

with the aid of time standards, the planner i s  able to  convert  

the production plan into a capacity recgiirements plan to 

ensure that a l l  the products can be ranufactured in the 

available factory capacity. In th is  way the planner can set 

realistic  prcducticm schedules'.

Prior to the study, the compary had no time standards to aid 

the production planner with the scheduling of production in 

the factory. I t  was thus necessary to  determine time 

standards.



Although i t  is  obviously necessary at a l l  times tor good 

relations to  ex ist between the workers and ranagseenfc, the 

successful appUcatioi o f time stufy ca lls not only tor the 

gocd«ill of the workers but also for their co-operation.

In order to gain the co-operation of the eiplcyess, group 

meetings were held with a l l  the employees involved attending. 

At these Beetin^ the reasons tor infcnxfcicihg the time study, 

the methods Htudi wuld be used, toe contribution that the 

workers could make, and toe benefits they could reasonably 

expect to  gain were outlined, curing the meetings a l l  the 

gasticns the employees had, relating to the time study, were 

answered.

She workers were encouraged to  suggest ideas any time during 

the study, to is  was believed would pronote worker 

co-operation.

I t  was believed that successful conpletiun o f  toe f ir s t  stage 

of toe s t y #  would result in  worker co-operation during toe 

second stage of the study. The workers knew idiat the study



entailed, ard tiiat i t  uouia not jecpardise their jctos in any 

way, but rather uptove their vsckin} conditiais.

6.3.16 Method 1;

The f ir s t  neBKd tor detemining tiie standard tine fbr a j<i> 

ran be ahmm as f o lla s :

toe d ifferait activities carried out within the factory were 

broten ip  into three grrups, these v«s:

-  Bulk manufacture.

-  Packaging.

Tie f i l l i r y  activity was the bottleneck cperation in the 

manufacturing process. I t  was thus believed t3iat by starting 

the study in this area, the benefits gained for the production 

planning department would be greater than in tiie other two

In the f illin g  area, the balk material was t ille d  in to  the  

required ccntainers, that is ,  bottles or tubes. Once i&e hulk 

was t ille d , the preduct wwld tiien be moved to the packagirg 

area, vtisre i t  would be packed into i t s  required cartons.

The fill in g  process broken up into elements (see Figure



NAIL FILL PROCESS

(1). Insert metal pellet
(2). Filling
(3). Insert brush
(4). P lace lid on
(5). Label
(6). Packaging

Figure 16: T he Different Activities For The 
Filling P ro cess

FILLING AREA

Tube
Fill

Nail
Enamel

Fill

Lipstick
Fill

Aerosol
FillFill

Liquid
Fill

Figure 17; The Different Families Of Products 
In The Filling Area



the different elements of the jcb vnuld t e  vritten 4mm (see 

Appendix Dl). toaa th is Infometion the tine standards tmre 

calculated.

The product range was far too large to carry out a  proper 

study. Tie products were not grotped according to their  

nethod of f i l l .  Thus the f i l l  of a l l  the products could not 

be studied as th is  would hare required dots time than waa 

available. she possible benefits were not ocnBidered wrth 

tbe costs o f  eerii a ting oonamtog study.

Hie worteTO did not fee l part of the study, they fe lt  as 

thcujh tiiey were beiiy  studied ana were not helping or 

contributing to the study in any way. Dk -curacy of the 

standards calculated was not very good, as the ratings given 

to  the wotkers were not accurately determined. This was due 

to  a lack of the required experience and knowledge required 

when performing a rating, and this resulted in errors 

occurring in the calculations

I t  can be seen feom the problems associate* with tbe firs t  

method used to determine the tine standards, that i t  has 

necessary to develops a new method, tiiid i would alleviate seme 

of these prcbluas.



Die second netbcd usad to determine tbe time standards, was to 

use infomal tetimiques. I t  was believed that i t  eoulcl be acre 

advantageous to the plaming d^arboent, and the cccpany as a 

whole to  determine the standards accurately but as quicKLy as 

possible.

Before starting the study i t  was that i t  was necessary

to consolidate the large proAict range (aprodmately ZOO 

products), into famUiee according to the methcd o f  f i l l  

required by tbe product. Bie aBthod used to  group the 

products waa as follows:

The products were grouped into famil ies according to  the six  

different processes used to  f i l l  tbs bulk material, these are: 

lipstick, nail enamel, tube, lig iid , aerosol, and cream f i l l  

(see Figure 17). The machinery required, and the time taksi 

to  f i l l  the product differed frm  ana group to  the other, as a 

result o f the different types o f bulk materials requi red.

I t  was decided to involve the line workers, and allow them to 

help in  determining the standards. A time standard form was 

developed, which was to  be completed by the lin e  workers, (see 

Figure 18). With the line workers collecting the required 

data i t  ensured that not cnly was data collected for a ll  

protores being f i l le d , bu t the time to calculate the standards 

would be greatly reduced.



Once the form was drawn Up i t  «gs decided to  appoint one 

worker on each line to  t e  in  charge of cmpleting the fom. 

These wottecs attended a meting where they were explained the 

method ised  to com ets t ie  form, and horf the information 

cbtained f«B  the fona would te  used to determine the 

5tardan3s.

Each prcductim line was a stairiard time torn, f te i

air production was performed on a pfxticular line, data was 

enteraS. m to the fbra. Ores a l l  the date ees enfcerad e ito  the 

standard Cones, i t  was pcessiMe to determine the time

statUazds, the ostixd itoidi was used can be seen in ^gienaix

Ihe time stardards calculated for the different products 

f ille d  a i a particular lin e  <xmpai.~ed favourably to the acfaal 

times calculated. I t  was therefore concliiflBd that the method 

used to  calculate the standards was satisfactory.

One important point that was noted during the study with this 

mathoi was the tota l co-cpezaticn and inrelveneffifc o f  the 

waters. Once the workers were familiar with the standard 

foot, ard understood how tb s  data ees used to  calculate the 

time standards, tiiey were w illiiq  to help with the 

calculaticra.'. Sme o f  the lin e  en ters used their iniative  

and discussed how they could change the standard form to  aid 

with the calculations. After their discussions the workers
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suggested a m iter o f changes to  be nede to the existing form, 

these can be seen in Figure 19.

Catering the too standard forms Figures IB and 19 i t  can be 

seen that the original form « e  designed in sudi a way that 

the workers were only repaired to irput data, and perform no 

calculations. Die new form drawn up by the workers was of a 

different nature, i t  mgiired the ii^ut of data, and the 

calculation o f  tte  standard time, m is  S335 ^xsssd t i s t  tbs 

workers wanted to  becaae more involved in the actml 

calmlaticn of the stardatds. Fran th is  i t  was ocmcludai that 

the rethcd used to cany out the tine study was working well, 

as the workers co-operated and fe lt  part of the stody. i t  was 

telieved that as a  result, the accuracy of the sbairiards 

calculated would be greater.

■Hie detenainaticm of the time standards in  the t ill in g  arm 

omtinued for urortsdaBtely one month, toe standards were 

examined weekly to  ensure that the lin e  leaders were 

performing the calculations correctly, toe standards ccnparai 

favctizahly for the different production lines, and i t  was thus 

concluded that the method used for determining the time 

standards was successful.

Once the method used proved to  be satisfactory in the f illin g  

area, and the results relieved mtzs to  the production planners 

satisfaction, i t  was decided that i t  was time to concentrate
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on the other areas o f the factory, that Is, the hulk 

manufacture and padeging areas. The sane method fhr 

determining the time standards was adopted ter  these two 

areas. figure 30 shews the breakdown of processes in the bulk 

mamfacfcurlng area, and Figure 21 the breaktam of processes 

in the packaging area.

I t  took ajprccdmately three months fcna the start o f  the 

topi mentation of the second retlxxi, until i t  was fe lt  that 

the standards calnilatoi were accurate enough to be used in  

determining the capacity requiraients in  the facbay When 

producing the products laid deai in a producticBi plan. The 

study did not aid at this stage however, and i t  i s  s t i l l  

continuing today, where the standards are updated idien changes

With the aid o f  tine standards, the planner i s  able to  convert  

the production plan into labour hear reqiireaents, in order to 

determine the factory capacity required to  produce the plan, 

ttiis capacity requirsnent would then be centered with the 

available factory  opacity, to  ensure that i t  is  within it s  

lim its. I f  not, the planner would adjust the production plan 

to  ensure that i t  i s  within the capacity lim its, to  th is way 

the planner i s  able to  produce a rea lis tic  production plan, 

tfiidi i s  able to  be produced within the available factory



BULK MANUFACTURING

Cold
Mix

Kettle

M ascara
Kettle

Lipstic
Kettle

Hot
Mix

Kettle

Counter
Rotating
Kettle

Figure 20: Breakdown Of P ro c esse s  In The Bulk 
Manufacturing Area

I PACKAGING AREA

Cartoning
Area

Shrink-w rap
Area

Labeling
Area

Figure 21: Breakdown Of P ro c esse s  In The 
Packaging Area



Die pmijction planning arti scfaetiiling BMules have been 

nmbineri in the case under study. This »es possible due to  

the nataze of the prtducts that are manufactured by the 

ctepaiy. Die entire prcduct range can be broken up into s ix  

different families o f  products (that is ,  lipstick, aerosol, 

cream, liquid, nail and tube), ani each family of products are 

f ille d  cn a particular production line. Die product routings 

are single, that is ,  the produc t  would rove fraa one station 

to  the react on the f i l l  lin e  until the product i s  produced. 

M l ccapcnents have to  be located at t i s  different uoric 

stations at the start o f the asserbly of a product, th is  is  

ctie to  the fact that the products  have f la t  b i l ls  o f materials 

arxi the ccapcnsnt items are not time phased. These facts 

greatly  reduce tbs ooapleodty of the planning procedure. In 

this way the planner would only schedule the production of the 

products and not the ccspcnents required. The method adcpted 

by the planning department w ill be covered in Section 6.4

Cnee the production planner has given the purchasing 

department the product ion plan, i t  i s  ip  to  the purdiaser to 

ensure that a l l  the cczponents are purchased and delivered on 

time to be available f ix  assentoly at the time layed down cn 

the production schedule.



Brlor to  tbe design o f  e »  counter prajtamne to  aid the 

proauction planner in scheduling, the plannee carried out the 

sdieduling activities lanually. 5te method atdcpted by the 

planner ves as follows:

Farmer in  this sect icm time standards vera detemrined for the 

diRerent pro2uction f i l l  lines in  the feltory (cceau, lig iid , 

nail, tubs, aezosole, and lipstick lin es). ?rcii these 

standards i t  i s  y f  to  calotiate the aavinMia amount of 

p s e ic ts  that can be t ille d  per 2-ins, that i s  the c^ecity  fer 

line. Once tte  capacity o f each line i s  calculated, the 

fBctoey sagacity can be determined ty  adding the 6i££ersnt 

line capacities tcgTtbsr.

Tbe method used to  calculate the lin e  capacity was as follros: 

{Note, the stardaiti tine was ral culated in units of Itibour 

hoots, for example, 1000 units of lipstick per labour hour).

lir e  capacity (in units o f pr.A’cts) *  ntmtoer of tours worked 

per day x  nmber of 

workers on line x  

staitiatd

— rusher: o f  units that 

can be produced.



This formula can be ajplicd to a l l  the prcducticn lines in  

order to  calculate the factory capacity. (It  rost be noted, 

tt-V: the nratoer crt eorkezs per Line i s  ptedetetsinad and

In scheduling t ie  praAictiOT, the t-.lae staniirds vere used to  

calculate t te  tine required to  produce a qiantity of pro&cts 

on a parfrlmiai- line. Die calculati on wl . as follows:

Wine required = (quantity to be produced /  standazd tfoa 

for tte  line) x  roiber of wodiers on the

Ox» the time remixed to  produce a certain quantity of 

products on a fartia^ar lin e  Has calculated,  the react stage 

was to  schedule the prcdunticn on tbe different ptcductfcg!

I t  i s  possible tiiat tore than cne ptxdiri m ild  be fi." i'a  on a 

particular production line eadi day. As a result of tin s the 

set-up tin s required to  charge firm cne prajuct to  the next 

had to be calculated for each line. The set-up tine was made 

up of the time required to  clean the f i l l  machines, rezrove a ll  

packaging materi a ls  fron the line, set up the near preduct on 

the f i l l  sechins, and bring a l l  the required packaging 

material for the new product to  the line.

.



I t  was deaided to use the Gantt Chart to  represent the 

prttiuction schedule for each line, because it:

-  cm be used to  schecjiile a particular production line or 

madiine cmtre;

-  can 2»  used in  a narsml scheduling q e ta u  and

-  provides a graphical unJerstanJing of prtduction sdW uliig  

In the factory.

Hie metted used:

1. She prdUctim planner would tate a ll  the prodiets that 

had to  be f ille d  (the products to  be prcduced are determined 

as in  secrtcn 6.2 .1) ,  and divide tiiem into grv^re according to 

the different prcduct t i l l  lines.

2. The planner would then scheaile the production of these  

products cn the va r io s .fill lines , with the aid o f  the time 

standards. SeC-tp tin es  HaQd also te  ta}<m into account vbsn 

charging fraa ore. product  to  another on n particular line.

ZOTentix F .l omtains an exanple of bow the products ate 

schecailed cn the different f i l l  11-_ s  using the Gantt Chart 

technique.

once the proJucticwi planner had stiieduled the prcducts on the 

different lines using the Gantt Qiart, a graphical 

i^iresentaticm of the utilisation of the available line  

capacity was provided.



This method has many advantages associated with it .

-  Wien the production planner schedules tee  products to be 

f ille d  on the production lines, he or tiie is  able to  set 

realistic  sche&iles, that do .a t  overload the lines. This 

i s  possible because the planter can see graphically hew 

n xh  capacity is  required cn a lin e  to practice tee  

predic ts  scheduled.

-  I f  the planter sets a production plan and stipulates that 

a ll the products planted have to be manufactured, the 

regiited factory capacity  to  practice e l l  the products would 

be determined using the above method, mca the capacity 

has been calculated the planner would determine whether toe 

factory i s  over or under capacity. I f  i t  i s  over capacity 

teen a fore-warning can be "given to  the factory workers 

that overtime has to  be worked in order to produce a l l  the 

required products. The overtime can then be scheduled, or 

the production plan altered.

-  Tbs production schedule provides a fore  warning of v*at 

products are going to  be produced, in  teat quantity and 

teen. This enables the production planner to:

-  produce the required bulk material cnly teen it: is  

required (teat i s  only teen the product is  going to  be 

filled) (see section 6.4 to  wee how the hulk 

manufacturing is  scheduled);



-  i-Mb aisr. allcws the fectory manager to prepare for 

setting ^  tiie £;Ii. lines; and

-  the factory manager can ensure that a l l  the retjoired 

packaging materials repaired fee  the predict 

secbedulei are in  stock and love a l l  the required 

packaging material ■ and hulk to  the lin e  prior to 

setting i® the f i l l  line so that the set-up can be

The factory manager can o ily  carry out the activities listed  

above i f  he is  fore-warned of What products are going to  be 

proiucei and when. This infomaticji i s  obtained frcm the 

prediction schehile.

Althou#i there are numerous advantages o f this method of 

scheduling production, there are also seme disadvantages, ie ,

( i) .I t  realizes time for the planner to  schedule the 

production on the different f i l l  lines, as i t  requires 

detailed calculations.

f i i ) . Hhen the planner has scheduled the products on the 

various f l u  lines, and then decides to  change some of the 

products to  be produced in the production time period. In 

th is  case the planner would have to  recalculate  the production 

schedule for each line. This trould result in time being



tested, as tbe line adiedules cannot be partially aajusted, 

t iey  teve to be to fi lly  recalculated.

( i i i ) .  B estole hunan error vltai the prcduction planner 

performs the naraial oalculatiois lagricea to  detenslne the 

mount of tine necessary to prcdiKs a quantity of a  certain 

produc t  on a f i l l  line. Manual c^lcailstiona result in

incorrect  schaiules.

As a result of the drove pKtitons, i t  waa decidea to design s 

ccapiter model, fchich would adept tbe same eetfacds as the 

manual nethoS.

Tte ptcgraome was written with the foUawiry objectives;

-  to  aid the producticn planner witii the scheduling tasks;

-  to  ra te e  the time inquired to  produse the pzcduction 

sdiedule to  eliminate a ll  errors uh=i calculating the 

BchaSule.

See Apperiix p.2 tor pregraroe details erd operating 

instructions.

At th is  stage of tha cxopany's growth, a sclieauliief package 

ceuld have £eei pundysod, ttiich KculS v"i.'9 tee) of equal or 

greater benefit; to the ocapany. HOMver, was fe lt  that too



l i t t l e  was team atcut the scbeciilirg reguiranents o f the 

ccapaiv. Instead an attenpt wculd be lede to develop a simple 

sd i^ ilin g  model with the infoaation available. I t  is  

envisaged that esperience w ill be gained fccet the acdel 

deslgnad vMdi would in  tine lead to ncre refined 

specifications of tdis sd n S iliiy  regjirments.

Cnee the production planner has entered a ll the regiited date 

into the caiputer, the production schedule for each line would 

be generated as in  Appendix P.2. Frco the schedules generated 

the plainer can see whether the lines are either under or over 

loaded. In either case i f  the planner wanted to  change the 

product plan in any way, the new plan would be entered into 

the creputer and a new schedule would be generated.

The time required to  generate the lin e  schedule s  i s  minimal, 

thus allowing the production planner to  change the plan a 

mater of times, until the schedule generated meets his or her 

requirements.

The caiputer programs las a  number of advantages over the 

manual method of generating the schedule.

1. The number of errors resulting fism tiie calc _lxtion of the 

time required to produce a quantify o f  products was greatly 

reduced. This results in  more accurate schedules.

2. Die time required to  generate the schedule i s  greatly 

induced with the aid of the computer programme. As a
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result i f  charges are to be made to  tiie production plan i t  

does not take mitii tine to gsMrate a nsw schedule.

3. As a result of the short time isgjireS to  generate the 

schedule, the programte allowed the pxducticn plamec to 

perfcam "what i f  analyses.

uxss the production plait has bsai determined and the products 

seheailel to  be sanufactuced, the plamer ttam has to 

determine the material rcquixements for the particular plan.

B e  material ttguirsnents aedale  can be greatly simplif ie d  for 

the ompaiy undar stuiy, due to the nature of the products 

that are produced (see Section 5.1 ) .  As a result of th is  the 

conpany would be able to  achieve similar results as teuld be 

generated by an material negulrematta planning sj’Stan i f  i t  

adcpted single tedmiqiee for deteanijilne the material 

requiranents.

In th is case study the  material lequireesnts axe calculated by 

using a siip le  b i ll  of materials explosion of tiia pecducts 

layed dcwi in the production plan.

fly mw a lt  tte  tools zegtUred to aid the planner with the 

producticn planning and sdwduliig had beet designed ard 

topleiented { forecasting desand, controlling the inventory of 

irdegendsc demrd itans, the ^neratlai o f time stardanis and 

the schedUiiy techniques)



developed by tbs planning d^attneic to  plan and schedule
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Die oaehsd describad telcw, i s  the new aethod designed and 

iaplecBnted tor the planning and scheduling of pnx&iction. 

Dus neQusd takes into aosount  the inventory control of raw 

materials, packaging materials and finished goods. Die 

purchasing of raw materials and packaging materials is  also 

discussed.

At the beginning of each year the production planner and the 

representatives o f the marketing digartmant meet. At this 

meeting the marketing representatives state what the special 

offers are planned to be during the year. Die planner is  

informed of the months in tfiid i the offers w ill be launched, 

and itiat the ejected  sales quantities are going to be.

With th is information, i t  enables the planner to  plan the 

production of these fa c ia l offers prior to  their dates of 

being launched. Provisions con also be made in advance to  

ensure thpt a l l  the raw materials and packaging materials are 

on hand hiien prctiucticn  i s  seheeSiled to cosBsnce. (See Figure 

22 fbr illustration of the layout of special offers.)



Apart fnm the meeting held at the beginning of the year, a 

msetiiy i s  held once a month. Biia aeetiiy  i s  attended by the 

production planner, the purchaser and the representative of 

the maticetingr dqariaaent. ftt th is nesting t te  special offers 

that are scheduled ta r  the zolladng month are discussed to 

ensure <*»<•■ they w ill be pro&iced on the doe date. I f  for any 

reason the offer cannot be produce! m  time, a  decision is  

made during th is  meeting either to  cancel the offer or to trove 

i t  to  a later date.

I f  the zaartertirg department has made any changes to  the due 

dates, or ejected  sales giantity of the special offers 

already plamed, or added mcce offers to  the plan, i t  is  

iWdiTag during this oaetijy >4iether these offers can be made 

or not. The reasons', for net being able to  manufacture these

products cculd be becais e  raw materials and pacSagirg

Katetials oanne* ordered on tine, or that the factory has 

insufficient capacity.

I t  i s  very important that these meetings are held every month 

to ensure that the plan for the special offer prctiucts is  

accurate and to ensujs that tbe products are produced on their 

due dates.



Figure 22: Calendar For Special Offers



toe jgecdurtjon planner draws two different types of 

reports. toe f ir s t  i s  a forecast o f toe expected production 

for a period of three months, to is  forecast is  given to  the 

purchasing department, and i s  used to  plan toe orders o f  toe 

packaging Tr»<-oHaig and raw materials required to  produce 

these product*. toe seocnd report i s  an actual monthly 

production requirements schedule, to is  rwport  i s  generated at 

toe beginning of each month, and is  toe srheduls for the 

• production requirements of toat month.

Cue to  the la q  lead times required to purchase the packaging 

materials(acTB packaging materials are imported), the 

producticn planner is  required to  give the putdiasirg 

department fere-warning of toat materials are required to  

& l£ ill toe production in  the paricds ahead. I t  was decided 

toat the planner should give the purchasing department a 

forecast of ej ected production for three months ahead (this 

was done as toe purchasing lead times varied frcm one week to 

three months). to is  must he done so that the purtoaser can 

place the orders to  ensure that toe materials w ill be supplied

toe methods used by the purchasing department to  purchase toe 

raw materials and packaging materials are different due to 

differences in purchasing l ead times, toe methods used w ill 

be discussed later in  th is  section.



Ore second report that Is generated by the predoction plainer 

Is  the mnntii's prediction plan. This plan starts a t  the 

begimlng of the second week of the month and ends at the end 

of the f ir s t  week o f  the next mantli. me teasans far  having 

the start and aiding dates of the month's jatductioi plan are:

-  g&e catpany >4oses i t s  accounts a t the end of each tenth, 

(that i s  the wnth erd for the oaopany)

-  At asitdi end a l l  transfers in and out o f the warehouse are 

balanced, and thus the stock levels ate adjusted to  obtain 

accurate stock balances.

-  On the fir s t  working day of the moith the pruduotion 

plarmer requests a finished goods  stock r^ort to  be 

generated by the imputer department. Ihia rqiort  i s  used 

to  determine what products 'are required to te  produced.

(See section 6.2.1)

-  tree the planner knows What products are required to be 

produced, and the quantity required of each product to 

produce, the next stage would be for tlie planner to  

schedule the production in the factory. (See section 6.3) 

the time required by the production pla-rar to gsrarate the 

production adiedule for the factory i s  apprcedmatsl y cue 

day. This means that at the end of the f ir s t  working day 

o f  the ronth, the production schedule would bs ctnplated.



-  On the turning o f  the secati working day of tiae aesiUi, a 

meeting i s  held beteeen tbe £acduc±loi planner and tbe 

putctosiro atfwrtaant. At t iiis  meeting the planner 

discusses the production schedule with the purtiiaser to 

ensursi tiiat a ll  tbe required raw materials and padogiiy  

materials that are regiired to irarutactore the gdiedule are 

In stock. I f  for sane reason sore of the neterials are not 

in stock, the purchaser would inform the planner when the 

materials are going to fce delivered. IE i t  i s  necessary 

for the product to  be scheduled at a later date, the 

planner eoulS have to  ajjyst the production plan and 
generate a neu production schedule to  accrazxiate the late  

deliveries.

-  once the production sdiedule has been finalise!, the 

production planner ani the factoty manager determines what

• bulk material has to be proiiced during the next three days 

of the month, to  ensure that the bulk i s  manufactured in  

tins for i t  to  be fille d , as laid  dowi by the production 

schedules.

Appestiix G. 1 illustrates tiie methed used to determine uhat 

bulk materials are required to  be produced and »6sn they are



to can be seen frm  the points lis ted  above, i t  i s  necessary 

for the production planner to  start sche3ulin3 the production 

for the second week of the sm th at the beginning of the 

month. Eiifl aHaxs sufficient time for the planner to  adjust 

the schedule i f  required, and also to allow for the faeyay  

manager to  produce tiie required bulk materials during the 

fir s t  week, to  ensure tiiat i t  would be read; to be fille d  at 

the start o f the eecmd week.

Before the factory manager starts to  f i l l  a product on a line, 

to  draws i#  a production ticket for the product (See Figure 

23). At the start o f each day the factory manager issues the 

line sqsrvisars with the production tickets required for the 

products that ate going to be produced that day. The line 

supervisor then uses these tickets to  prepare t f  ines. I f  a 

product i s  being fille d , the supervisor would examine the 

tickets and determine what product is  going to be f illed  

nett. He would then s t  - to  prepare  for the setrvp of the 

line, by bringing a l l  %e zegiired packagiig materials are! 

tsilk, for the next product to  be f ille d  to the lin e. This 

greatly ra&css the se t-ip  time when changing from me product 

to  the next cm a particular  line, as the external setngm 

where now perfuraad ttem the lin e  was s t i l l  runniry.



PRODUCTION TICKET

LINE :________ _______________

DATE :________________________

PRODUCT ______________

QUANTITY REQUIRED : _______

QUANTITY FILLED :___________

TIME START :_________________

TIME END :

ANY REJECTED MATERIAL

Part Number Quantity

Figure 23: Production Ticket



The production tidrets fqUou tile products fr=a the fillin g  

area to  the oartmiiy area, a t eMch stage the balance ot the 

in&CTatioc required oa ths t id te t i s  completed.

Die finished prrtbct i s  tb si tewsa$ t" Sie hsj^ skbs, and the 

pmJuction tidteu ir given to  the production planner.

'Die prod'.actiai piai tien uses the Infomaticn a t  the

ticket, tha% is ,  the total quantity o f  products proArtd is  

w.ced, anj i f  ecee pacx»?iig ssteriais are found to  be of poor 

g 'r'.ity, t*a quantity of each product rejected i s  taken into

'-tie, stuck records of the ra t saitrariais and patiegirg materials 

a,-t updated on the HH XU , and tbtse o f the goods are

up*'ts<i on the XEK 36. In tbifi n-rr the accuracy of a ll the 

st>tfk iicords is  maintained, and contiraiously urdeted.

In th is section we hf.ive i ilustiateS the nsn methods used by 

the production planner t n ,@W, an! .’SlsAile the monthly (

ze$d t= 5s!s. also discunnd ras the method used 

by the toctivy ’nrogsr to  foilcw the sditii.de to  aisure that 

a ll  produdto. won produced on time. next. In unis section the 

methods used by the purchasing departL.TS; to purchase the 

packaging isnd raw materials will be discussed.



At the beginning of the month the production planner Issues 

the purchasing departjmatt a  pccdkx±ion forecast for three 

morftha, as nsntum i earlier.

Mien tha paxtiaser reselves the forecast, be enters a l l  the 

proSucts Listed cn tiie: forecast and their required quantities 

in to the ocqputer fUH AT). He then requests that the 

Exuputer geierai-es a  printout of the stock status  of a l l  the 

packaging nafrprlal requires. (See Figure 24 for printout of 

packaging material rsqoired).

As can lis seen feta the printout in  Figure 24 acmsiderahle 

jn&aratiai i s  given cm tile printcut, that is ,  a l l  the 

packaging materials required, givir^f the forecast 

reqiiraoents, t ie  stock holdiiy, quantity oft order, aM the 

quanttir o f eatii material that has to be ordereJ to  ful t i l l  

the three months detand.



Wien determining the qjantity of products to  puahass tiie 

t'tirdiSBac i s  faced with three senarios.

1 . Hi the fir s t  case, the on-hitrri etcck covets the 

tequiremants far the Qtres zscnths forecast, m  th is rase no 

products are reqjized to tie purchased.

2. In the seocati case, t ie  on-hand stock covers o ily  part of 

the reqjireneit for the titree aaiths forecast, (foe example, 

two months out o f  three). Hi this case the guztiMssr bas to 

purchase seme pro&ets to  prcduce the required forecasted

Die quantity that can be pirdiased lay be governed by the 

minimmn alienable purchase quantity, uhlch i s  laid  doun by tha 

si^pliers. Jn th is  case the purchaser would order the rairdaara 

(jiantity.

Die suppliers ofte i produce their products in greater 

qjantities than i s  actually required to f u lf ill  the three 

motth denand. In this case the purchasing department makes 

arangements with tiie sq p liers that tiiey would Eglit the 

deliveries o f the order. Deey would stiy ly  enau&i products to 

f u lf i l l  the rajiiraresitB of the three aonBis  forecast (cne 

months requirements). The su r lie r  would then hold the 

ZBiBinaar of the order until the prcduct i s  required at a
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Figure 24: Raw and Packaging Material Requirem ents



later date tiiitii would be laid dam by tile purchaser. I f  che 

aippHers  do not hold the product, the idiole order is

delivered at mos and the balance of produce i s  held in 

inventory.

Appendix G.2 illustrates the method used by the purchaser eten 

determining how mtii of each packaging material to  purchase.

«his method of purchasing i s  in  line witii modem msnuf achJring 

systers, since the st$plier i s  atere o f  the cmpary's 

production schedule at least three tenths in  advance. The 

iaplicaticn i s  that ttet si$pLier can optimise  h is am 

operations and thus neat the guireoents more

effectively.

All raw materials are purchased frm  local s i^ lie r s .  Iheee 

sap . a hold stocks of a l l  the materials required by the

com. As a result the lead times of these raw materials is

atproxiuBtely three days.

At present the cepany policy in relafcic- to  the stock of raw 

materials i s  to  told two to  three weeks . nguirerents on hard 

as a safety stock. 3his ensured a l l  a-.terials to  be o i 

hand when required. I t  was believed that .is the ccofajy gained 

confidence in  the purchasing procedu''  end the contro l of 

inventory the safety stock would be redcv .ad



The raw material sEMk reccads are kept « i the im  AT 

axpAec. Dlls i s  to eiable the $ur±eser to  examine tiie 

stack holdings o£ any zav material and determine it s  status at 

any qi,*m Une.

Ihe zastted used iy  the prrchasiiy department to purctiase taw 

materials i s  tiie saee as that u&ad for the padaging 

materials, exo^it the mnthly {gghiction sriaedule was used 

rather than the three mantb forecast. (See jgpenalx 6.3)

Hie above are the aetiiods now iBed by the twrchasinj 

dqartment to  purchase both the Kaw EBterials and packaging 

materials.

S t tiie time of Writing this r^ior t , tiie new nethcds used tear 

piatining an! scheduling the production in the factory had been 

inplEfflsnted for epprtDtizately seven months. Ihe results 

achieved ty  the iiplscsntation w ill be in secticn 7.



7 msoms

Oib changes Bade to  the original mstlwia used (see Section 

6.4), proved to  be most advantagecus as the cccpany tenefitted  

greatly Bxm than. Sane of the results achieved by the 

inple«ifcatiui of the new method w ill be discussed, below.

1. the new method iapleaented encouraged the contimous 

interaction befcwem the prodjction planner and the marketing 

departaent.

This resulted in the rarteting departmsnt issuiry the 

prcductim planna- with a forecast of t&e year's egeclal 

offers, lis tin g  the dates these offers are to  be launched and 

the expected sales giantites of eadi offer. This forecast is  

also vgdated every month to ensure that i t  is  as accurate as 

possible. As a result of these schedule s , the planner has 

aaple notice of what offers are going to  be launched, and when 

they are going to  be launched. Thus the planner can plan for 

the production of these offers in  advance, to ensure that they 

w ill be manufactured prior to  the date of being launched.

With th is method i t  was found that most o f the special offers 

were yrohiced prior to  their due & te and thus when the offer 

was launched, products were in stock ready to be suplied.



-Dtis had the fOUosiiy results:

-  vhun the offer was launched, ard the sal»s waren 

sold the offer, they could he s z p l ie i  wtth tire goods, 

out of the stock e i  hand imediately;

-  with the old aethod used, the offers were not produced 

before their due date, thus when the sales wanen placed 

an order for these products , the corpany would not be 

able to  supply the goods, and they would have to be 

placed cn backorder and su llie d  at a  later date. Oils 

method resulted in the sales wanes loosing motivation, 

and customers being dimwtlwfied. Otis i s  a hi^ily 

undersirable outcone for the ccnpany.

With the new aathcd, however, the offer i s  produced 

prior to  the launtii date and waits in stock, so that i t  

can be delivered imoediately. i t  has been noted that 

the sales women have changed their attitudes t o e  me 

of anticipating late deliveries of special offers, to 

one of knowing when orders are placed fear offers, they 

w ill be carried through.

These iaprcveaents have also saved the caepany money. In 1987 

the cost o f backorders amounted to 150,000 per month, and in  

1988 with the new system implemented the cost of backorders 

had reduced to 520,000 per month.



2. The pro3octicn plamsr gave the purchasing department a 

three maitii forecast of e jected  sales. Frmi th is  forecast 

the purtiiasirq department can aeteadne what raw materials and 

packaging materials are r etire d  to be purdiaded, to  mati the 

fiaecast demand. i[his meBicd eisures that a l l  the re juired 

materials are in  stodc prior to the proa** being 

manufactured. Hie nee methods adcpteS by the purchestng

Agartment laid down in Section 6.4 resulted in  most of t, ; 

materials beijy in  stock in  the ragiirai quantity, thei nesSed 

fbzr pp.xIr.kTClon. Die mnber o f  proSists being out of stodc «as 

greatly reduced. (Die mmfcer o f  oeopanent items out of stock 

was reduced £rm ^prodnately 20% to  between 5 ard 10% at any

The purchasing d^erbrent cnly purchasiiq the required 

araaunt of material as laid down fay the forecast, th is 

resulted in:

-  the amunt of smey invested in  stock teeing reduce!,

(see quantities below) ;

-  the inventory levels kept at a  accq*able level, 

(finished goods at tteee months natlcnally, raw and 

packaging materialn at their desired Iflvel as layed 

dam ty tlia pjrtiiasin^ department) i and

-  the possibility of airf product going old and becoming 

* so le te  was reduced.



Setter crntrol of Inventory of both the raw materials ana 

packaging m terials, as tile stock levels are reviewed on a 

regular basis.

Die arount of money invested in interftcry was also greatly

1987 (Rand) | 1988 (Rand)

Raw & Packaging 

Materials

4-8 times'year

These figures are approximations of the value of inventory on 

hard at me particul ar time. The relative stock levels were 

reduced greatly fran 1987 to  1983, when yoi take into 

omsideratim the growth in  sales aid increase in proaict 

demand. To maintain th is  decrease in stock levels, the stock 

was regained to turn arourd aggrcKijateiy 7-8 times a year.

3. with e ie  new satbod the prediction planner was able to 

determine v*at products were rsgaired to  bs produced each



mtfth, with the aid of tiie conpiter programae designed in 

section 6.2.1. The prcgtame was designed in such a way fihat 

i t  would naintain the inventory levels laid  donn tg- the

invsritory contro l mrA»1s designed in  sectia i 6.2 .

m is  roethcd of ccntrolliiq the invatoEy of the irdeperatene 

darerti iters proved to be nostt sucoeastul. a t  the <■ tee this  

rqjorC was writtei, the finMied gccde inventory levels in  the 

wattioiBe had levelled out to  the desired three mtttis stock

tioliting. ahe anount of mceiey invested in  stodt reduced fma

El. anil 1 in 1987 to  R l.l w ill in 1988. 'me ccapany was 

experiencing a teductioi in stock cuts o f a l l  proajdrs

(finished goods fran 15% in 1987 to 5% in 1388, purchased

cmpcoents 20% in 1987 to  tetseen 5 aiti 10% in  1988).

4. Cnee the planner has determined what products to  produce, 

the information i s  then entered into the oaipatw  program*! 

designed in section 6.3. The program* then schedules the

produefcien in the tectory for the ncnth. Bis prcgraiiBK allows 

the plamer to  calculate Hie fectory capacit y required to

produce the products. As i s  neiticned in section 6.3 tiie 

planner can perform "vftat if" analyses, with the production 

schedule in  oztier to  pzcdaae a schedule that i s  rea listic , and 

can he produced in the allotted tine  period. Section 6.3 also  

l i s t s  a miber of advantages of using th is  new aeathed of 

scfcerfulirg the prciAiction in the factory.



5. Wien the producticn plareBr iwsaad the mmtii's  ucalucticn 

plan to  the factory manager, the plan lnforosd the factory

nanager tterb predicts to  paxSce, tbe “bulk" batdi size

requiral fur each prcducb, v*en to  prcduce both tile bulk

laterla l and tile pro&ct, airi.«6at are reguired. Tto

fitotczy aanager was instructed not to produce any more or less  

j£  the particular prtduct tton was stated cn the schedule. 

ih is esured G at the inventory ocutrol of the ta1! materials, 

pedcaging satarials am finished gocds were maintained.

I t  can be concluded Crm viewing the lunatous benefits gained 

ty  the catpany die to  the inplesesitatian o f  die new systan 

usei to  plan am srfiaiiile the nrcdaxim  in tiB factory, that 

the pecducticn planning and control system was an urrioubted



I t  i s  highly undesirable for the ocapaiy to  step iuplaomtiiq 

ticnges to  tiie gethods used in  the systaa. By reviering the 

systers oaitinucsgly, the ccapany could uipawe the system, 

and thereby ieprove the results obtained.

Sees so^ested changes that could be made to  the peesent 

system are:

1. fivrty Shlain Oosnetics shculd move towards the just in  time 

(JIT} scfcehtiin? tevhmgues whi<±i iapUes prtduciry to market 

rate o f  demand in  the very short term, and irparticular 

avoiding overproducing. According to Bicheno (22), the 

cardinal sin under JIT i s  overproducing. In other words you 

mist avoid Taking anything, including ccsponents aid final 

products that cannot be sold in the very dmrt term. The 

scheduling rule i s  to  produce  an ever greater prcportim of 

itsos JUst-Bi-Tima to  be diipped. JTT trie s to  achieve 

continuous flow 'h id i minimises lead time.

To inpleoent JTT is  to rove towards producing a se t of 

products across the range, with quantities and products to  the 

current  sales mis, in  a  shorter and Shorter tire  tucket. 

Scheduling aims at sending throu$> a se t o f predicts which 

w ill meet the market derand for that time bucket, whilst not 

overproducing. Ultimately, as the lo t  s ize  reduces, a
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ccoplete eerket place range would be praiaced petis^e every 

day or  even every hour. Regular schedules, caipcising the 

aasplete prsporticral range, would be r^eated wi&i increasing 

Eregjency, but nti#w  of i t a s .  Hils raild result

In the inventory l i / e l s  being reduced.

Bidieno (22) ,  telieves that i t  i s  dangerous to  cove tcwards 

JH  sdieailiiQ unless there Is  good coitrul over iraentcries. 

I t  i s  te lieve i that Qis systan prcpased and iTyl gnenbed at 

Avray SMain, Bar the smtigaaent o f  prrductdm and sdieduling 

wuld serve as a gcod base Seen t/hidi to  build.

2. a  production pull systeiii can ba Inplemented to  s i ip l i f f  the 

planning procedure. Hie inventory levels In the vjattbeusa csqi 

serve as $oU signals. Bien they reach a predetermined level, 

the warehouse manager would issue a production ticket to  the 

factory manager. Hie ticket would have information with 

regards to  the product and the quant of the pro&ict to  

produce. In th is  way products would ue pulled term the 

factory to  tiie wartiiouse when reqi'-ired.

The "Pull System  ̂ i s  an iiportant JTT tool for scheduling. 

John Eichero says t in t t&en t ie  f u ll system i s  c o in e d  with 

regular batdi s izes i t  beccmes a pdne tool to  control 

inventory levels and prevent overproducing.



3. Tbs cmpany ehouM nrriify tiie two caipiters (IM m  and IH1 

36), to  enable than to  conunlcate with eadi other. Oils tculd 

reduce the amount of wmhi»i data required. Use

infonnaticn flow would be as follows:

CBta Flow | aifbaacicn Transferttd

IB! 36 -  HM KT lotus | Stock level o f finished goods 

IEM AT lotus -  USA AT, | Proiuction sdiedule and forecasts 

FUrciiasii r̂ atti b i l l  I 
of mater ials  prograa |

4. Avroy Shlain Cosmetics i s  dependent m  it s  a^p liets' 

delivery performance. m ts i s  due to  the feet that a ll  

cccponent itsns are purchased and late  deliveries can lead to 

proaKtlon schedules not feeing met. To eisure that the 

cen̂ xJiMiiL itans are delivered on their due dates, and in  the 

required quant i t ie s , i t  i s  required of the ccmpany to  iaprove 

i t ' s  vendor relationships. in th is  wey the sjppliers could 

beccme a definite link within the production planning system. 

The venders could be given fore-wamitg of what products are 

required, and th is  would allow them to  plan for their  

production in advance.

As lo t  sizes are reduced i t  i s  desirable to  have parts 

delivered in smaller lo ts just-in-time for  assembly or 

processing. The buyers mist begin the tasks of trotting with



suppliers to  ensure delivery in  snail le t  sizes aiti with 

perfect quality. Oiis i s  a  task thst nay take years. 

Biportantly, there are rewards for both parties. Tdm Qititeio 

believes that the supplier can move towards JIT even faster, 

can produce in amiigr regular lots, avoid finished gocfig 

inventories and enjey an iacreasirgljr secure martet.

Jtim Bk±iano (22) ,  believes that un3er JTT, procurement i s  a 

nan art. Procuranait should play the central rate between 

supplier on the one hand end design, quality ana manufacturing 

<Hi the other. The buyer te e m s  a faci l i t ator of 

oasaBiifJttoi, spading a major amount of time in  suppliers' 

plants and with h is cun engineers am operations  managers.

I t  must be notea that these stygested changes for the 

proaictlcn planning ana scheduling methods, are not 

necessarily the etily ansa that should be taken into account, 

as changes are made to  the syshsu, i t  «*tia highli^it otter 

areas wheta attentim  i s  needed. This project i s  a  cenfcinuoue 

one, liters the system i s  continuously updated to  inproee it s  

effectiveness and efficiency.



Shis n gert was divided into eight sections. Sections me to 

three are devoted to  theoretical aspects of production 

planting and control .  In these sections  differa it  models 

and applied to aI by differa it  a 

email fast growing tanufa

In section fxc- a  system v  

Manning and Control uiti-j/: 

study. Die system :

designed far tile Producticn 

n t’sineso exvirrament under 

ar. overall system cbjecLive.

The motel presents a useful way to divide the overall systea 

objectives into subsystem projects. The critical 

implementation question i s  riiich project  to  take on, and in  

what ordep. As mentioned in Section 10 this depends on the 

ccnpany under study.

In the next three sections the proposed model i s  applied and 

tested. These sections offer an effective method of 

implementing the system at Avrty Shlain Cosmetics . The 

company i s  a  small fhst growing company which i s  engaged in 

lin e  asssstoly, and producess a  wide variety of products to

Section 7 examines the results achieved by the iaplanentation 

of ^stem, while sectitxi 8 suggestes sane future changes that 

can be rede to the systan to iaprove it .



She system proposed in  Sectim 4 i s  merely a guide for 

ooipames in  Ui% business ew iraeieit undsr stu^ , to 

impleaent a producfcicn Hanning and Control System.

Die Eo3el to  ubkh a oaogerw elwiM toa moving to , i s  the 

general ttofliddon planning and Contro l Schematic, yiuiiianlul 

in  Figure 9. A f ir s t  s t ^  in  establidiing the current 

p o s iti»  o f  the ccepany i s  to determine hew well eadi nf these 

modules i s  performed. Die f ir s t  te s t  i s  one of coyleteiass. 

Are there any gaps in  the cm rant production planning and 

contro l system or i s  performance so poor in  any activity that 

i t  might as well not ex ist ?

When iaplaienting the prcductioi planning and cortotl system, 

i t  does not matter which mcdu! a one starts implementing 

fir s t. The key i s  he cnxicul’.y ,ia-ass where the ctapany is  

ana where i t  should be.

VOUmann, Berry and ttytetk (5), telievu that to  saag extent, 

a ll  crapmnies tend to consider therselves unique, often to Uie 

detrimmt of the system iBpleasntatisn. S  w-yer, them are 

indeed aspects o f  each ccspany's situat ion that make sane 

system mrdnlee more appropri ate  than others for iaplanaitatim  

alphas is .  I t  i s  thus necessary tor  the conpany to  determine 

i t ' s  particular business envirrament, before determining the 

mcdules to  iapleoant f ir s t. In so doing the ctapany would be 

able to adept the system to i t ' s  particular environment and 

requirements to  ensure the success of the implementation.



The tota l Production Plamlng and Control system 

iapleasntation efforts should be divided into iranagpable 

s*tas*sz so that each task yields concrete berefits. In this 

way the people involved in  the icpleientation wculd see the 

results an5 b e e f it s  o f  eadi nodule a c e  iapIenHitedl, mudi 

guicter than i f  the entire systai was inplarented as a  v itie . 

One Bfaoulci start wit3i a  si±eystem that can be iiplatentea 

qaiddy and that w ill be of reccgnized use to  sobb readily 

identified user groip. As a result of this, the project tean 

would fce enccursged, motivated and eager to  carry on with the 

next stage of tiie inpleaentation process. U s  entire system 

could be iffiplenentaa in  th is way.

I t  i s  almost lipcssible to  ovec enphaei** the role of 

aiucaticn in adiieviiy an effective systan Sapl aaantafcion. 

Training should be givai to  vll jaople involved in  the project 

at a l l  stages, and the/ should be aasre o f  that charyes are 

occuriiq around thaa. Itits « u ld  ensure their sqpart 

thrcM^wut the iipleoientaticei stager, W d i i s  essm tial tor 

the success o f  the project.

Ho setter  how a cce$aiy may adept the system to i t ' s  

pTtictUmr business environosnt, Gie system aiist be 

ccntinucusly mmitored and changes rede «hen necessary.



HUM DEEKKEHBH EO KU BEUOTE IS 1HB KDST BFORBiNI 

MmnN THE CSGSHmnCH ?

4. WHAT UHKS EXIST, OR DO YOU HBUCBVE SHOOIC EXIST BBIHEEN

YOUR CEFftRUEOT AHD THE FRODUCTIO£i PUMHH3 EBBAKBENT ?



This exanple illustratee hor the forecasts were calculated Car 

each protuct. In th is example t te  eocmsBSts axe calculated 

for Product A.

1 : Tie defcemlnaticn of tbe actual sales per Tenth for 

Product a.

Fraa the sales r^ta t s  i t  was poiselhle to  Setemlne the actual 

sales figures for Product A, far the perioj January 2SS5 to  

April 1987.

Table of sale s  for Product A:

I January



Stan 2 : Hie determination of the Baxthly sales trends during 

the year.

Figure B1 shoes the graphs plotted for product & o t the Sales 

figures vi-de the itoths foe 1985 to 1987.

Figure B2 shoes the sans gsajfts platted for product h  as shown 

in Figure Bl except the mean sales per year i s  also plotted.

step 3 : Hi. calculation of the percentage grcttth of sales 

frto erne year to  the next for Product A,

Froa St^> 2, we teve determined the mean monthly sales figures 

for each year for Product A.

I Mean xrmthly sales

Die perceitage grewth of sales for the pericd 1585 -  2586.

Dte percentage grtwth of sales fra: tiie pericd 1986 -  1587.



SALES 1985-1987
Figure B1

SALES

MONTH

—1— Series A Series B ~ >i~  Series 0

Series A -  Seles 1986 
Series B -  Seles 1986 
Series O -  Seles 1967



SALES & MEAN
Figure B2

SALES

MONTH

  Series A — Ser i es  B — Ser i w O — Ser i es D

Series E S eries F

Series A -Seles 1986 S eries D-Meen 1986 
Series B-Sales 1986 Series E-Mean 1966 
Series O -Sales 1987 Series F-Mean 1967
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Hie percentage gitwQi of sales was calculated for a l l  the 

prcducts, using Qie sane irethcd as was used for Erodoct A

Hie next stage was to  add a ll tiie percentage gnwths of tlte 

diJIwjmL products tegeQier and determine tiie average growth. 

Hils could be done, as the variances in  growth fraa one 

product to  the next was found to be small, ^prcsdjnately 5% 

deviation frcm the mean.

Hie average percentage growth for a ll the products was found

1585 -  to  -  1986 was 35%

1896 -  to  -  1987 was 30%

After consulting the Sales and Marketing managers, the 

percentage growth of sales were thai changed to.

1985 -  to  -  1986 was 25%

1986 -  to  -  1987 was 35%

step a • me determination of the sales forecast for product A 

far the period 2987.

In step 2, the mean monthly sales figures were mlrailated for 

product A. I t  was found that the mean monthly sales figure 

for 1986 was 300 unites. Hi step 3, the average percentage 

growth of sales for 1986 -  to  -  1987 res calculated am found



‘BierefiJEe, tha mean aortWy sales forecast for product A foe 

1387 = 300 * { 1 + 0,35 )

-  405 units

stan g : The determination of the ronthly sales torecast for 

future y^ rs. m  cur case for the per led 1983.

Bie avarage pooentage gzctitbg of sales fear peritd 1985 -  1986 

an$ 1986 -  1987, was calculated in step 3.

1985 -  to  -  1986 -  25%

1986 -  to  -  1987 = 35%

BKzaase in percentage growth between tiiese ton periods -  10% 

There tore, tiie expected percentage grmtti for the period 

1987 -  to  -  1988 = 45%

Onse the expected percentage gewth has bean calculated, i t  is  

necessary to consult the Marketing and Sales managers to 

determine uheather they agree or disagree with the values 

calculated. I f  changes are to be nede to th is  value, they 

gust be made at th is  stage.

Hie next stage umild be to calculate the mean omthly sales 

figures for the products for 1288. You f ir s t  calculate the 

actual sear monthly sales figures for each product fa r  the 

period 1987. d e n  the mean ncnthly forecast for eadi product 

Cor 1988 -  Actual mean rraithly sa].es figure for the product * 

the ecpected peiwentage gtowth in  sales for 

1987 -  1988, as calculated above.



In appendix B1 e t^  4 the nean manthly foreost Sac prLduct h. 

Sac 1987 was detenu nad.

Bteduct A -  405 tatits Scar 1987

Hie Inventory control model can be drawn up with the aid of  

t ills  forecasted value.

Miitinm Stock -  1 mstth » 405 units

safety Stock -  1 month = 405 units

Reorder point -  a months -  810 units

Order (maxim,an stock) = 3 omtiis = 1215 units

Figure Cl represents the model stock holding for product A.



S tock
Holding

1 21 5
MAXIMUM STOCK HOLDING

REORDER POINT
8 1 0

4 0 5

Time ->

Figure C1 : Model Stock Holding For 
Product A.
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APPENDIX C:2

In this, sectim  an exanple u il 1 illustrate how the prcductim 

planner ■would coqare the stock status of p reset A to  i t ' s  

model stock holdirg determined in  Appendix C:l. m is  ecanple 

w ill illustrate three senarios.

Oaiparlsans w ill be made betweyi the stock status, and the 

model determined in  Appendix C:l fear product A.

1. f tm  the stock status r^ort, i t  i s  found that the stock 

holding for product A -  900 units.

Whf . ccepariiq th is  figure to ttie stock model, i t  can be seen 

that i t  lie s  between the 2 month and 3 month stock holding. 

Therefore, no pro&cts have to  be produced and the stock 

status i s  " OK ",

2. FTctu the stock status report ,  i t  i s  found that the stock 

holding for product A -  LvO units.

eSren cmpariiy this figure to the stock model, i t  can be seen 

that i t  l ie s  betwee the i  month and 2 Tenth stock holding. 

Therefore, products have to be produced, and the stock status 

i s  " tBKB ".

In th is case the production pJarmer wwld schedule products to 

be produced.

Nir-ber of products to  produce »  iz is  -  500 

= 715 units
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3. Fran the stock status report, i t  i s  foutd that the stock 

holding fear product A -  300 units.

When COTparing th is figure to  the stock model, i t  can ba seen 

that i t  l ie s  between the 0 stock holding, and one math. 

Therefore, i t  is  within the safety stock, anl products have to  

be produced. In th is case tile preduct stcck status is  

"critical".

2he pcoductioi planner would have to  schedule prcduction.

The nratoer of products to  produce -  1215 -  300



Agparaptc;3

The programs was written utilising the Lotus 123 spreadsheet 

programre. P ie ptogranne was daaignsd ard written in earth a 

way as to  aid the production plannee in detenainii^ the stock 

status for each proau*. Pie programne i s  based cn the 

inventoty conttol ncdel designed in  Section 6.2 for each

Pie prcgraroae was written in such a way that the stock stab s  

tor each product would be calculated. Pte programs ccnpares 

the actual stock holding with the inventory model fear each 

product, to  determine the stock status.

I f  the product stoUc holding is:

greater then 2 mr -ti tha status i s  " OK "

less then 2 mn" ' V  then 1 month, then stock

status i s  " MUB

less then 1 month, hsai stock status i s  " CEITICM, ".

Besides calculatug the stock s ta b s  o f  each product, the 

prognaana also calculates how nudi of each product is  required 

to  fce produced. The methods adopted when designing the 

programme, follows the same procedure as illustrated in 

Appendix C:2.

The method to be used ty  the planter Whm using the programne:

1. As can be see frcm Figure C2, the monthly and 3 monthly 

demaitis for each product are mtered into the programne.

These figures can be changed at anytime, then the monthly



!104140

1104290 

j105023

120460

1130036 
1130052

I DESCRIPTION I DATE 26/5/68

!w/S .-E .D .P .50 ML 
H /S.-B.D.P 25 ML 
IW/S.-CR.BATH COMCEHTRATE 
M/S.-BODY SILK 250 ML 
W/S.-PURFOMB DEODORANT 
H/S.-FRAGRANT TALC 
H/S.-MOISTURISING BARS 
W/S.-REFILL 
W /S.-E .D.P.35 ML 
COPP-E.D.P.50 ML 
C3PP-E.D.P.25 ML 
COti -BODY SILK 
COPP-FRAGRANT TALC 
COPP-MOIST BAR 
COPP-ROL-ON ANT-PERSPIRAN 
LA BALLE-EDP 25ML 
B/C- SHAMPOO N/D 
B/C- SHAMPOO OIJ,/
B/C- CONDITIONER 
B/C- ANTIDANDR. SH. N/I 
B/C- ANTIDANDR SH. OIL}
B/C- STYLING GEL 
LIP- DESERT SAND 
LIP- BkONN BERRY 
LIP- PEACH 
LIP- SOFT PINK 
LIP- MANDARIN 
LIP- CORAL FROST 
LIP- PINK CHAMPAGNE 
LIP- BLANC DE NOIR 
LIP- RUBY ROSE 
LIP- BURGUNDY WINE 
LIP- PINK SPICE 

ILIP- RED VALENTINE 
I LIP- SAHARA RED 
ILIP- HARM CORAL 
ILIP- BURNT BRONZE 
ILIP- HOT PURPLE 
I LIPLINER -  ROSE 
I LIPLINER -  CORAL 
I LIP SHINE 
I INSTANT NAIL DRY 
I ORANGE STICKS

NAIL ENAMEL REMOVER 
CUTICAL MASSAGE CREA 
CUTICALE REMOVER 
EMERY BOARDS 
TOP BASE COAT 
NAIL ESSENTIALS 

NAIL-DESERT SAND 
NAIL-BROWN BERRY

13-MONTH STOCK STATUS PRODUC

NAIL-SOFT PINK



torecasts ate i^dated to e sure  tin t the ptcgraawe i s  

accurate, and using the ccjtie c t  data.

2. »a»i the planner ” BCOIS •> the s/stam the prograws 
would be as in Figure C2.

3. Ihe plainer would that enter the o m^nt. date and then 

the stock levels for each product, see Figure <3.

4. Zhe production planner would then instruct the programme to  

calculate the product  stock status, and the requirements for 

production, see Figure 04.

5. Chce the products stock status have been calculat ed, the 

planner would then sort the products in order of most 

"CKTErcaL" prodtcts dam to  product ,s that do not have to  be 

produced.

6. Frcza the printout in Figure CS, the planner can determine 

m a t products to  plan for product ion,  and the giantity that is  

required to  be produced.



DESCRIPTION I DATS 26/5/35 3—MONTH STOCK STATUS PRODUCI

120460

1120669 

1120685

1130036 

1130095

!130230 
1150428 
1150436

-E.D .P .50 1C,
-E.D.P 25 ML 
—CR.BATH CONCENTRATE 
-BODY SILK 250 ML 
-FURFUMB DEODORANT 
-FRAGRANT TALC 
-MOISTURISING BARS

K/S.—E.D .P .35 ML 
COPP—E.D .P.50 ML 
C0PP-E.D.P.25 ML 
COPP-RODY SILK 
COPP- i-RAGRANT TALC 
COPP-MOIST BAR 
COPP-ROL-ON ANT-PERSPIRAN 
LA BALLE-EDP 25ML 
B/C- SHAMPOO M/D 
B/C- SHAMPOO OILY 
B/C- CONDITIONER 
B/C- ANTIDANDR. SH. N/D 
B/C- ANTIDANDR SH. OILY 
B/C- STYLING GEL 
LIP- DESERT SAND 
LIP- BROHN BERRY

LIP- SOFT PINK 
LIP- MANDARIN 
LIP- CORAL FROST 
LIP- PINK CHAMPAGNE 
LIP- BLANC DE NOIR 

RUBY ROSE 
LIP- BURGUNDY WINE 
LIP- PINK SPICE 
LIP- RED VALENTINE 
LIP- SAHARA RED 
LIP- WARM CORAL 
LIP- BURNT BRONZE 
LIP- HOT PURPLE

LIFLINER -  CORAL 
LIP SHINE 
INSTANT NAIL DRY 
ORANGE STICKS 
NAIL ENAMEL REMOVER 
CUTICAL MASSAGE CREA 
CUTICALE REMOVER 
EMERY BOARDS

NAIL ESSENTIALS 
NAIL-DESERT SAND 
NAIL-BROWN BERRY 
NAIL-PEACH 
NAIL-SOFT PINK



I NAIL-MAflMRIK 
I NAIL-CORAL FROST 
N A IL-P im  CHAMPAGNE 
NAIL-8LANC DB MOIR 
NAIL-RUBY ROSE 
NAIL-BURGEJNDY WISE

MAIL-RED VALENTINE 
KAIL-SAHARA RED 
NAIL-WARM CORAL 
NAIL-BURNT BRONZE 
NAIL-OPALESCENT 
NAIL-HOT PURPLE

KHAKI HARMONY TRIO 
WINTER RHAPSODY 
SUMMER RHAPSODY 
AOTUMN RHAPSODY 
SPRING RHAPSODY 
FOREST 
NOSTALGIA 
HI -  LIFE 
REAM. HIGHLIGHTER 
IVORY HIGHLIGHTER 
BLACK MASCARA 
BROfiN MASCARA 
BLUB BASCARJS,
TEAL MASCARA 
COBALT MASCARA 
PURPLE MASCARA 
EYE MAKE-UP REMOVER 
TEAL DEPINNING PENCI 
BLUE DEPINNING PENCI 
VIOLET DEPINNING PEN 
BLACK DEPINNING PBHC 
LIGHT COVBRSTICK 
SILKY RADIANCE 
LIGHT BEIGE 
GOLDEN BEIGE FOUND 
HARM BEIGE FOUNDATIO 
NATURAL BEIGE FOUND 
IVORY FOUNDATION 
NEUTRAL FOUNDATION I 
COOL BEIGE FOUNDATIO 
MAKE -  UP SPONGES 
TRANS. POWDER 
TRANS.POWD.COMP 
AMBER BLUSHER 
BRONZE BLUSHER 
IN THE PINK 
BURNISHED GARNET 
ROSE BLUSHER 
SILVER BLUE 
BRONZE-GLIT 
SUNGOLD-GLIT 
PINK-GLIT 

TAH.-SPE FACIAL CLEAN



DESCRIPTION I DATE 26/5/88 13-MONTH STOCK 1 STATUS PRODUCl

1104027

1104043
1104078

[106003

1110094

1120464

!120502 

!130052

-E.D.P 25 ML 
-CR.BATH CONCENTRATE 
-BODY SILK 250 ML

E
m /S ,-E .D .P .35 ML 
ICOPP-E.D.P.50 ML 
ICOPP-E.D.P.25 ML 
ICOPP-BODY SILK 
I COPP-FRAGRAm? TALC 
ICOFP-MOIST BAR 
ICOPP-ROL-ON ANT-PERSPIRAN 
(LA BALLE-EOP 25ML 
IB/C- SHAMPOO N/D 
|B/C- SHAMPOO OILY 
IB/C- CONDITIONER 
IB/C- ANTIDANDR. SB. N/D 
IB/C- ANTIDANDR SH. OILY 
IB/C- STYLING GEL 
I LIP- DESERT SAND 
ILIP- BROWN BERRY 
I LIP- PEACH 
I LIP- SOFT PINK 
(LIP- MANDARIN 
I LIP- CORAL FROST 
I LIP- PINK CHAMPAGNE 
1LIP- BLANC DS NOIR

IM P- BURGUNDY SINE 
I LIP- PINK SPICE 
ILIP- RED VALENTINE 
I LIP- SAHARA RED 
I LIP- HARM CORAL 
I LIP- BURNT BRONZE 
ILIP- HOT PURPLE 
I MPMNER -  ROSE 
I LIPLINER -  CORAL 
I LIP SHINE 
I INSTANT NAIL DRY 
I 0RANG3 STICKS 
I NAIL ENAMEL REHOVER
I CUTICAL MASSAGE CREA
I CUTICALE REMOVER 
I EMERY BOARDS 
I TOP Sf.SE COAT 
I MAlZi ESSENTIALS 
INAIL-DESEKT SAND 
I NAIL-BROWN BERRY 
I NAIL-PEACH 
1NAIL-SOFT PINK

1563 I OK 
2770 IMAKS

5882 OK
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NAIL-IttWDARIN 
NAIL-CORAL FROST 
MAIL-PINK CHAMPAGNE 
SAI1-B1ANC DE NOW 
NAIL-RUBY ROSE 
NAIL-BURGUNDY WINE 
NAIL-PINK SPICE 
NAIL-RED VALENTINE 
NAIL-SAHARA RED 
MAiL-HARM CORAL 
NAIL-BURNT BRONZE 
NAIL-OPALESCENT 
NAIL-HOT PURPLE

KHAKI HARMONY TRIO 
WINTER RHAPSODY 
SUMMER RHAPSODY 
tXSTUmi RHAPSODY

FOREST 
NOSTALGIA 
HI -  LIFE 
REARL HIGHLIGHTER 
IVORY HIGHLIGHTER 
BLACK MASCARA 
BROWN MASCARA 
BLUE MASCARA 
TEAL MASCARA 
COBALT MASCARA 
PURPLE MASCARA 
EYE MAKE-UP REMOVER 
TEAL DEFINNING PENCI 
BLUE DEFINNING PENCI 
VIOLET DEFINNING PEN 
BLACK DEFINNING PENC 
LIGHT COVSRSTICK 
SILKY RADIANCE 
LIGHT BEIGE 
GOLDEN BEIGE FOUND 
WARM BEIGE FOUND6TIOI < 
NATURAL BEIGE FOUND 
IVORY FOUNDATION 
NEUTRAL FOUNDATION 
COOL BEIGE FOUNDATIO 
HAKE -  UP SPONGES 
TRANS. POWDER 
TRANS.POWD-COMP 
AMBER BLUSHER 
BRONZE BLUSHER

BURNISHED GARNET 
ROSE BLUSHER 
SILVER BLUE 
BRONZE-GLIT 
SUNGOLD-GLIT 
PIliX-GLZT 

TAH.-SPE FACIAL CLEAN

1-6000



DESCRIPTION DATE 26/5/88 3-MONTHI STOCK STATUS PRODUC

S210072

1200018
1200115
1200166
1180599

1105058
1160009
1190101

!200050 
1120677

| 160326

1104035 

1160203 

1160092

1200093
1180076
1120665

ORGANIC COSMETIC SPO 1 
LIP- DESERT SAND 
HOM.-AEROSOL DEORANT 
SHO.-COLOGNE 
LIP- BROWN BERRY 
W/S.-FRAGRANT TALC 
HOM.-ASTER SHAVE LOTION 
SHO. -SOAF-OW-THE-SOPE 
HOM.-ASTER SHAVE BALM 
SHO. -INVIGORATING LOTION 

LtPLINER -  CORAL 
SHO.-MOIST BALM 
LIP- RUBY ROSE 
HOM.-SHAVE FOAM 
TAH.-MOIST. FOR N/OILY 

|TAH.-MOIST. FOR DRY SKIN 
ITAH.-MASQUE 
INUC.-NIGHT CREAM 
INUC.—YOUTH GEL 
INUC.-ULTRA RICH MOIST 
iNUC.-EYE STICK 
|TAH.-VERY GENTLE BUFFER C 
IB/C.-EMBRASING BODY SILK 
COPP-BODY SILK 
TAH.-SPB FACIAL CLEAN

TOTAL SUN BLOCK FAC] 
SHO.-ENRICHED SHOW/CEL 

PINK-GLIT 
BURNISHED GARNET 

NAIL-BROWN BERRY 
NUC.-FACE CREAM-E 
LIP- BURNT BRONZE 
LIP- PEACH 
NAIL-DESERT SAND 

ROSE BLUSHER 
BRONZB-GLIT 

TAH.-HAND AND SOI 
NAIL-CORAL FROST

KHAKI' HARMONY TRIO 
TOP BASE COAT 

W/S.-E.D.P 25 ML 
NAIL-BURGUNDY WINE 
TAH.-EYE CREAM 
B/C.-ROLL ON ANTI-PERSF 
TAH.-FRESHENER 
COFF-MOIST BAR 
TAH.-CLEANSER NORMAL 
TAH.-CLEANSER FOR OILY 

COBALT MASCARA

t  LOTION 1



1200034
1200204

1150630

1200735

1200743
1150460

1150606

!120669 
1110078

!120094

INUC.-FACE CREAM-A 
INUC.-HECK CREAK

/MAZL-BLASC DE WOIH 
ICOPB-PRAGRANT TALC 
IB/C- SHAMPOO N/D 
I NAIL-HOT PURPLE 
INUC.-BUFFER CREAM 
I WINTER RHAPSODY 
I LIP- SOFT PINK 
INUC.-BODY CONDI LOTION 
I COOL BEIGE FOUtfDATIO 
H IP- PINK SPICE 
I FOREST 
ITAH. -HAND TREATMENT CR.
INUC. -MASQUE 
IC0PP-E.D.P.50 ML 
I LIP- BLANC DE NOIR 
|3/C.-AEROSOL DEODORANT 
INUC.-TONING BUST TRSATMKN 
IMAIL-MANDARIN 
I NAIL-OPALESCENT 
IH/S. -KIRFUME DEODORANT 
I LIP- PINK CHAMPAGNE 
I AMBER BLUSHER
I NAIL-WARM CORAL 
I NAIL-PINK SPICE 
I NAIL-RUBY ROSE 
]LIP- RED VALENTINE 
IW/S.-BODY SILK 230 ML 
I NAIL ENAMEL REMOVER
ILIP- SAHARA RED 
I LIP- BURGUNDY WINE 
I NAIL-SAHARA RED

INSTANT NAir. DRY

I LIP- CORAL FROST 
IB/C- CONDITIONER 
I EMERY BOARDS 
I NAIL-RED VALENTINE 
IB/C- SHAMPOO OILY 
ILIP- MANDARIN 
I NAIL-BURNT BRONZE 
IK/S.-E.6 .P .50 ML 
I CUTICALE REMOVER 
I H/S. -MOISTURISING BARS 
I AUTUMN RHAPSODY
I SUMMER RHAPSODY
I LIP- HARM CORAL 
|8 /C - ANTIDANDR. SH. N/D 
|COPP-i.t).P.25 ML 
I HI -  LIFE 
I SPRING RHAPSODY
I ORANGE STICKS
IS/C- ANTIDANDR SH. OIT.Y 
IB/C- STYLING GEL OK I -866 1



Table drawn to  calculate the tin e  standards.

MftOmffi : Bail PiUer 

Nail Polish



Metwron iu

The mathod used to  calculate the standard time i s  as follows: 

Time erd -  Tima -start -  time takai before deductions -  Tine 

for tea or lunch -  Time taken for stoppages as per ccsmjits = 

TOBH, TIME.

Botes when writing deem the time start and end, th is  means the 

actual tinea of the day. The workers do not take o ff  time for 

tsreates for tea and lunch. For examples 

Time start = 8.30 am Time end = 3.30 pt

Time taken before dedocticos -  3.30 pn -8.30 am

Total time taken = 7 -  0.25(tea) -  0.5(luneh) -  time tdsm for 

i-fccppages as per coaaaits.

»  6.25 hours -  time taken for stoppages

Chce the total time i s  calculated the gua.rtity o f prcducts 

f ille d  per hour was calculat ed

Total quantity Filled 

Total Time 

-  Total Qiantity Filled ter  Hour

Fsxm th is the qoantity f ille d  per hear per worker was 

calculated (each f i l l  line has a predetermined number of 

workers or. the lin e):

Total Quantity Filled per Hcur 

Ho of workers on line



APPENDIX Ftl

Fran the printout. Figure cs, ^peidix O , the planner can 

determine viiat pro&icts are required to be produced, and t t s t  

quantity of each product is  required to be produced, during 

the montii ahead.

The planner than has a look at the products  that are reqiired 

to  be produced, and hreslcee than up into their different f i l l  

prooesses, that i s ,  cream, liquid, b± e, dat.

Line 2 -  tube f i l l  
Line 3 -  liquid f i l l  
line 4 -  aerosols f i l l  
Line s  -  nail f in  
Line 6 = lipstick f i l l  
P = purchased finished goods

Figure FI shows how the products are s^erated into their 

different f i l l  processes, according to  the dif ferent lines 

they are f illed  on. One the predicts have been graced 

together, the next stage would be for the planner to  schedule 

the production on the f i l l  lines.

In th is example the production of the products on Lina 1 w ill 

be scheduled, that i s ,  the cream f i l l  line, item Figure FI, 

the products to  be fille d  can be seen in  Figure F2.

The tine  standards and the set <$> tine calculat ed for the 

cream line, that is .  Line 1, in  the previous section was found

Quantity f illed  per bcur = 460 units, with 5 workers on the 

Set i® tins = 45 min or .75 of an hour.
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1120464

!104140 

1210099

| 180130

1200182
1200018

1200166
1180599
1191450

180009

200050

!180092 

1180025

200093

200034

DESCRIPTION I DATE 26/5/88 GROUP I QUANTITY
ORGANIC COSMETIC SPO 1 

LIP- DESERT SAND 
HOM.-AEROSOL DEORANT 
SHO.-COLOGNE 
LIP- BROUN BERRY 
W/S.-FRAGRANT TALC 
HOM.-AFTER SHAVE LOTION 
SHO. -SOAP-ON-THE-ROPE 
HOM.—AFTER SHAVE BALM 
SHO.-INVIGORATING LOTION 

LIPLIf""! -  CORAL 
SHO.-MOIST M 
LIP- RUBY 
HOM.-SHAVE FOAM 
TAH.-MOIST. FOR N/OILY 
TAH.-MOIST. FOR DRY SKIN 
TAH.-MASQUE 
NUC.-NIGHT CREAM 
NUC.-YOUTH GEL 
NUC.-ULTRA RICH MOIST 
NUC.-EYE STICK 
TAH.-VERY GENTLE BUFFER C 1 
B/C.-EMBRASING BODY SILK ' 
COPP-BODY SILK 
TAH.-SPE FACIAL CLEAN

TOTAL SUN BLOCK FACT 1 
SHO.-ENRICHED SHOW/GEL 

PINK-GLIT 
BURNISHED GARNET 

NAIL—BROWN BERRY 
NUC.-FACE CREAM-E 
LIP- BURNT BRONZE 
LIP- PEACH 
NAIL-DESERT SAND 

ROSE BLUSHER 
BRONZS-GLIT 

TAH.—HAND AND BODY LOTION 1 
NAIL-CORAL FROST

TRANS.POWD.COMP 
KHAKI HARMONY TRIO 
TOP BASE COAT 

W/S.-E.D.P 25 ML 
NAIL—BURGUNDY WINE 
TAH.-EYE CREAM 
B/C.-ROLL ON ANTI-PERSP

COPP-MOIST BAR 
TAH.-CLEANSER NORMAL 
TAH.-CLEANSER FOR OILY 

COBALT MASCARA

TAH!-CLEANSER FOR DRY

NUC.-FACE CREAM-A



DESCRIPTION | DATE 26/5/68 I GROUP QUANTITY

200018

200050

200204

-COLOGNE
-AFTER SHAVE BALM 
-INVIGORATING LOTION 
•MASQUE 
-NIGHT CREAM 
-YOUTH GEL 
-OLTHA RICH HOIST 
-VERY GENTLE BUFFER C 
-ENRICHED SHOW/GEL 
-FACE CRBAM-E 
-EYE CREAM 
COBALT MASCARA 

-FACE CREAM-A 
-NECK CREAM



Bis production planner would than calculate the tine required 

cn the lin e  to  f in  the different praiuets.

If  we consider (i) aio-Cblogne fdm  Figure F2, 

to pmduce  1687 units, toe time regjlxad to  pe 

units i s  calculated as follows:

•toe production planner would than calculate tl 

to taxdime each prcduct, as shown above.

Die next stage would be ftir the planner to  sctedule tile  

prcaicticn for the lin e, usizy the Gantt Oisrt. Figure 53, 

illustrates tile products scheduled on the diart. Ihis method 

for scheduling the produc±iisi one Line 1, w ill be usca for a ll  

the dif ferent production lines.
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Die prcgrasoe res written utilizing the lotus 123 spreadsheet 

pregiamne. I t  was written in sudi a  way as to  aid the planner 

with the sdisailingr o f  t ie  proiactLon cn tbc different f i l l

The prcgraiine adepts th® same uetitod used iy  the planner to  

sdiedule tbe pred iction in  the tactnry, as was described in

AH»triix fa.

Die method adapted t*ai using tire progranDa:

-  Uie plarmsr would esiter a l l  the predicts aid their required 

(jjantities, and uiiat line they are f ille d  cn, Into the 

prcgramie.

-  The planner would then instruct the orp iter  to  generate the 

sdiecto.es fac the different prcduction lines.

-  cnee the schedules have been generated, the planner would 

decide utieather he i s  satisfied with tbe then, i f  he i s  the 

schedules would be given to  the factory manager, r f  

however, the planner i s  rot satis f i ed with the schedule, he 

would make changes to  the plan and regenerate the schedule 

once again, to is  would continus until such t ia s  as the 

planner i s  satisfied with the schedules generated.

Figure F4 shoes a printout gaierated by the wnyjuter ncdel, of 

the production schedule for Line L.
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25/04/88 LINE 1 PRODUCTION PLAN DATE

TUESDAY

THURSDAY

3000.00

BODY TREATMENT

MASC.NAVY

HASC.BLACK 
MASC.B/BLUE 
MASQUE

ADVANCED MOISTI

MONDAY

OVER SCHEDULED



Page 204
AEgHKDLSil

Bi th is  section tbe aethcd used by the factory managec to 

ensure that a ll the bulk aeteadals are produced cn tine, to  be 

f ille d  as laid  down by the productioi sdiedulde, i s  discussed.

Ibe schedule i s  finalized cn the third eoridng

dry of the naitii, by the production plainer. The production 

schedule starts to  plan tbe production a t  the begining 

of the secoti week of the aonth. Thus there are three working 

days to plan the bulk production fear those products scheduled 

at the start o f the second week.

Tbe reason for allowing three days, is  as i t  takes tp  to tec  

days to pmdune seme o f  the bulk materials, thus time has to 

be allocated to ensure that the bulk material i s  going to  be 

produced on time.

The method for scheduling toe bulk material production w ill 

now be looked at:

Rttm the prediction stoedula fear the different f i l l  lines (see 

Figure Gl), the bulk producti on for a l l  the bulk required cn 

the f ir s t  day of the schedul e i s  planned.

The bulk materials that are required by the schedule, would 

then be manufactured m  the third working day of the week.

In to is  example, the factory manager would schedule the 

production of toe bilks: A, B, C, F and H to be manufactured



LINE 1
MONDAY 

TUESDAY 

WEDNESDAY

LINE 2
MONDAY 

TUESDAY 

WEDNESDAY

LINE 3
MONDAY 

TUESDAY 

WEDNESDAY

FIGURE G1: PRODUCTION SCHEDULE

PRODUCT A|PRODUCT B |  PRODUCT C

PRODUCT D

PRODUCT E

PRODUCT F

PRODUCTQ PROeUCT H

PRODUCT I

PRODUCTJ PRODUCT K

PRODUCDL

PRODUCTM | PRODUCTN



on the Third vrorfciig day of the month and tuUs: D, s ,  H, ana 

K cti t in  tcurth working day of the week, and so m . 'Bus 

wculd ensure that the bulk materials are ramufaoturoJ and 

ready to  ke f ille d  as la id  doun by the  production schedule.



I t  wist £e noted that m  the three month forecast, which is  

to  the purdiasiztr d^artosnt, i s  listed the ncnthly 

forecasted demands for each product, then there i s  a special 

offer fear a product ,  th is is  also lis ted  cn the forecast, 

shoriry liiicfa ccnth the offer i s  going to  be launched, and

In the exatple belcw, the forecast, and purchasing 

requirements for praSct A b i l l  be illustrated. In this 

example the forecast i s  issued at the beginning of January.

IWo different cases w ill be discussed in th is  section;

In the f ir s t  case product A i s  not offered as a 

special offer during the three month period. 

Product A demand forecast:

toe second case, illustrates the case when product A 

has a three months forecast, and the product w ill be 

offered as a  special offer in April, and the 

expected sales for the offer i s  1000 units.



TVia tfaTM senarice that the purdvssc i s  faced with whei 

placing an ordar Hittv the produce having- to sgedjsl offer, 

that i s  Case 1, w ill be illustrated fir s t.

In ttiia am p le  i t  i s  fem i that the miniam ctder cjjantity 

for product a, as laid dowi by the suppliers i s  5000 units.

1. In the fir s t  case, adding the three tenth forecasts, we get 

a total requirement of 3000 units.

Hhei the purchaser enters the product reqiireeents into the 

ccuputer and naguests tbat a product status report is  

generated, the Informat ion ctotainned i s  as follaHs:

| On-hand ] Beqiired | order I

Product h  I 4000 | 3000 | -1000 }

In th is case the purchaser would not have to place an order, 

as the CT-haud stock covers the product requirements.

2. in  th is  case, when the product stock status i s  generated, 

the inforaatdm U. as follows:

| Cei-hand I Required ] Order-1

Product & | 2000 | 3000 | 1000 |

In th is case a order of 1000 units must he made. The order 

wculd be made in January, to  be delivered at the end of April, 

so that the product can be produced in  May. The reason for 

the delivery only being required at Idie end of April, i s  as 

tile on-hand stock covers the requiresrents fear throb and April.



In th is  exaeple, the ptednet om only be purtiiased in a 

mirdmiB lot s ize  of 5000 units. Tms a order Mould be nade 

tor 5000 m its . Die purdiaaijig d^erbesnt has made 

arranger^its with their si^pliers to  hold stock aid s i^ ly  

ozdscs in pert deliver!ea. m  this case the s i l l i e r  would 

supply 1000 units a t the erri o f Aprdl, an5 hold the remining 

4000 units until raguited at a l a t e 1 date.

3. C' this case, «hen the product stock status report is  

generated, the information cbtained i s  as Sallows:

1 On-hand | Bequired | Order |

Product A | 0 | 3000 | 3000 |

in th is case a artier of 3000 m its  xaat t e  oacte in  January.

I f  the TninSnam allowable carder quantity i s  5000 units, tiien

the purchaser  fcoatd arange with the supplie r  to  deliver the

preduct as fclJons!

31 Febuary 900
31 March 1000
31 JTril 1100

The renaimrg 2000 units w ill be held ty  the sujplisr until i t  

i s  required at a later date.

m case 2, were we have a special offer cn pm iict A durfn? 

tna three month forecasted period, the purdiaser would order 

the product as follaisi



Fags 210

Tbs puzdiaser knows what the three nmth forecast i s  fear 

ptoiucfc A, this i s  cbtaihad fran the report. Also lis ted  cn 

the report is  the nontii iraiiidi the special offer i s  going to 

be launched!, and the eHpeoted sales o f the offer.

In th is  example, the three month forecast = 3000 units, 

specia l offer in April = 1000 units, therefore, total 

requirements  for the three mjuth pericd — *noo units.

The stock status generated on the computer:

I aHerd | HeguirBi ( oniar |

Product A I 1000 I 4000 | 3000 I

In th is  case a order i s  placed in  January far 5000 units, to

l e  ds‘ivered as follows:

31 Febuary 1000 units to  cover the prcducticm
requirements for the special

31 March 1000 units
31 April 1100 units.

In ttiis case, the special offer i s  going to  be launched in  

April, therefore, the products required have to  be purchased a 

month before, and produced during that month, that is ,  Bhrtii, 

to  ensure that the offer can be applied during April when 

sales are made. The remaining 2000 units would be held ty  

the supplier until a later date.



MgaffiEK G!2

Hie different  senarlos that the purchaser i s  feced with i*en 

purdiaslry the raw catarlalg w ill be discussed below:

to  was nenticraa In section 7 i t  ves decidoA to  hold one 

nenths stock on bard o f rasr materials, in  case of la te  

deliveries arti p r tb lss  with suppliers.

In this example the purtiiasirg requirements for prodix* A will 

be considered- The stcck hol ding fiw prtduct A » 90 kg. Diis 

i s  made up o f  the acnthly forecasted value, an3 sane safety 

stock, to  allow for variances in  danajti.

Two senarics w ill be considered:

Fran the product ion srheduJe the reqjirenenta of product A is  

50 Jsg, ao3 the* stcck  holding i s  150 kg. .

After oa^aring the regtiizegnents with the stock holding, and 

taking into account the safety stock allowances, that is ,  90 

kg, the purchaser does not have to  Etirdiase any acre product 

as the zaguittments can be taken out of tils or hand stock, 

leaving 100 kg of product wtdch i s  s t i l l  larger than the 

eequired safety stock.

Prcro the preauction sdedule the reqiiizeients o f product A is  

110 kg, and the stock holding i s  150 kg.



In th is  case the pcchaser has to  oraer 50 kg of proiict A to 

BBintain tiie safely BZcxA level. Hie purchaser may not be 

able to  order a quantity of 50 kg do to the miaiiam allowable 

order (Jjantities laid damn by  the sr^plie-. In this case the 

purchaser would order the nvi î̂ nn lo t  size an! hold the 

raainder of the prcouc t  in  stock tor a later date. I f  

however, toe purchaser can cexter the p -d to t in  any quantity 

required, then he would order 50 kg in order to  fu lf i l l  the 

ret|iirenant3 of the mnthly prcducticn stoedule, and thus 

maintain the 90 kg safety stock level.
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