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The Swill Business Develogment Corparation estimates that
there are 150,000 to 200,000 “small Iusinessts® in Scuth
Africa. OF thesa, approximately seventy per cent are lmvolved
in mamfacturing of same kind, Most of these kusinesses are
oparated Ly an cwner/manager who iz personally involved in all
aspeccs of the business such as Debtoxs, Stock Comtvol,
Marksting, 5 ‘'ing, Production Scheduling, etc. However, meny
of thess lusinesses ave sufficiently large and diverss in
their  oparations  to requive @ geater degres of
sophistication, than purely visual checks to ensure mawimm
operating efficiency.

The advent of smller and chesper computers has revolutionised
the cperation of small and mediw sized businesses in South
Mrica, allowing them greatly erharced infomwtion on the
tim's financial status. Unfortunately, while there ave many
financial softvans *yackages® available off-the-shelf today,
the development “rarufecturing packages' to assist the
Swmll mmufacturer o cptinise his production plannirg and
ninimise excessive wok-in-progress or invertories ha
procesded at: a mich slover pace.

The development in the 1960's of the concept of Mate .ale
Requirements Plaming was an  important advancemnt: in
production management,  Although the comosph ves vy weil

understood in the pest, 1t could not be generally imglisat
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without the use of an on-line oomputsr with considershle
processing  power and  extensive  storage. Contimons
Gevelopments in comuter hadre have now brovght these
techniques withir the reach of even the smallest mamufacturing

conceam.

The report is geard towerds compsnies that have the folicwing
istinguishing characteristics. The campany:

~ profuces to stock, and has a order winning criteria of
supplying a good service Jevel to their custcpers.

~ experiences a line production process, ware the profuction
routings are sinple and easy to contral.

~ is &t an early stage of the business cycle, hence it is
experiencing major grovth and increases in product demand.

This report will exemine the onrent status of production
plaming as wall as AQifferent systems proposed by various
authors for profuction plamming and comtrol. These systens
are then analysed with vespe.: of their applicebility towaxds
the el fast groving business  enviromwent  under
consideration, It presents o simplified approach to
production plarming which would be more applicable to small
fast growing businesses. The theory Will then be applied in a
small  fast growing mamifacturing concern with which the writer
ie familiar,
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3. DMRODOCTION
1.1 pefinition O The Problep Ares

Mamfacturing  planning and control systems exist in both large
ad smll organisations, hut there is a tendency for informal
systems to predominate in smller crganisations. The Small
Business Developmant Corporation cites reasons for this £ bes

- the company is in a growth phase and systens are
‘tie-consuning and costly bo set Wi

- very sml} crganisations, owned and operated by a single
person, do rot necessarily need formalised systems and it
1 difficalt to daterine at what point thay become
necessary; and.

— snail companies ave pot nomaLly sbla to comiLt ne person
‘o bardle such 3 Awall facet of the business - the busiress

generalists rathr than spectalists.

Production control systems, are usoally a lov pFierity for a
sell memfacturer, they Way ba willing to devote atfort to
setting up suitable financial controls Jong hefore production
controls.

I addgition, sell capenies suffer from mragement problens
that hinder the development of produckion systess, The Small
Tusiness Develomant Oorporation believes that nanagement
hierachy is usually very centralised and inflmdble. Wnen the
capany wdergoes cash flow problems as a result of repid

.
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grovtn, msnagesent becomes less and less inclined to comit
fmds to projects that do mot prodice rapid results. Asa
resit of this situation, smll business managers are forced
to make decisions o the besis of poor informticn, usually
maally profuced and this often out of date.



Girjectives

The purpose Of this repart is to examine cnrent developments
in mmfactoring plaming end control. It will propose
mdifications o these systems with the intention of
developing a2 model to ald in the inplementatdon of a
production plamning and cutrol system  for a swll fast
qrowing menufachIing soncemn.

The report will begln Ly eamining systens that have been
Geveloped for manufacturing plamning and comtrol and
critically amlyse them in the light of the business

e steration. A model for the
inplenantation of a mrmfacturing planning and control system,
spplicable to the company enviromment under consideration,
will then be designed.

The proposed system will be applied to a small fest growing
manufacturing concern, Avroy Shlain Cosmetics (Pty) Yid: This
ompany encomters all the problems of production and
invertory wavagement that would be .found in larger
organisations, hut lacks the staff or the expertise to filly
inplement: present—day production plamning techniques.
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1.3. The Gosls OF Prodoction Plamdng And Coptrol

Bffective production planing and control allows & conpany o
schedale and expedite omders at: the earliest dus date without
inouring high dmvertory or workein-progress costs. According
to Burban (1), the cost of backlogs is extremely high. Not only
are there tha costs of maintaining high imventorias, which
clutter up tha work space, bt of greater fnportance is the cost
of custamer dissabisfaction vhich may wltinatsly leads to lost
orders.  Pmthemore, Gamersall (2) illustrates that ance a
Packlog has been bullt up it becames more LEFcULE to reduce as
eploysss "get used” to a particular backlog level.

The basic aims of production plaming according to Burtan (3)
may thus be sumarised as follous:

3. to expedite orders at the earliest dus date;

2. to minimise inventaries of finiehed goods, capenents,
72w materials, tools and cheolete itams:

3. to increase productivity through better utilisation of
Tesouces: ;

4. to reduce mterial shortages, work-in-progress, inventory
a1l prchasing costs;

5. to balance loads on work cemters;

. to cbtain better control over enginsering changes and
relate] doomentation; and

7. to jncrease custouer confidence in the compeny and its
Products.
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1.4 company Envirommeut

N, Churchdll and V.L. Iswis (4) describe five distinct stages
in m organisation's growth, as typified by the graph in

Figura 1.

‘he stages in Figure 1 are broadly characterised as follows:

STME 1 :

oIAGE 3 :

STAGE 4 :

SIME 5

fhe majority of small businesses will not be able to develop
past Stage 3 withost undergoing a "orisis of control® where
delegation off responsibility and formlisation of systers yist

taka place. This report concerns campanies betwesn Stages |

TRKE OFF 1

ajor emphasis on dhtaining custoner

The capany concantrates on cash and
cash flow.

At this point the company may decizie
to expend or can stay where il is,

Repid growth and the developwent of

fomalised systens (Delegation).

Consolidation stage, professional
techniques fully adopted.
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Large

Size of
Organi-
sation

Small

Stage &

Stage 4
Stage 8
Stage 2
Stage 1| I

‘Young : Mature

Age of Organisation

Figure 1: The Stages of Small

Business Growth
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an 4. Thess compenies are likely to be the most succeptable
o impoved control systems, sinply because they lack any
forpal systems amd therefore do not have a Mwestsd intsrest"
in mintaining their old systems. It is at this stage that,
for the Fivst ime professional managers enter the company,
Tringing with them new ideas and the ability to inplement
them.

Tc will be assumed that the campanies under considevation
produce o stock and have a policy &0 provide a high custoser
service level. Tt~ compenies have a line production process,
vhere the manufactiring procedures ave very simple and easy to
contral,
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1.5 Scove Ard Timitations

The report will cover physical methods of wroduction planning
and control and Wil Tet ewmine financial or pevsomnel
inplications, except by inference. The system proposed in
this project has anly been aplisd to ane camany (Avroy Shizin
cosmetics), however, it is cmsidered to be a generiised
nodel  appiicsble to all mamfactwring omcems within a
sinilar business emvirorment.

To achieve an efficient manufecturing planning and control
System, the system should be ronitored and changed
contiwously.  The model described in this repart wes only
implemanted am monitored for epproximtely seven months. No
changes could be made to the systen to improve it over such a
short period of time.
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1.6 Revort Qutlipe

Section 2 deels with the more estahlished methods of
production plamning and  contyol, proposed by different
authors.  In section 3, Comments are mde on cach system
described in section 2, when applying them to the Iusiness

In section 4, a syster is proposed for production planing and
contaml far the business enviromment under study.

The next two Sections, 5 and 6, discuss the application of the
proposed  system  within the ewiromest of a  swall
marnufacturing  concem., Section 5 provides backgraund 0 the
capeny, while section € proposss  and discusses the
implementation of a production planning and control system.

The results achieved by the implementation of the system, are
discussed in section 7.

In Section 8, suggests futirs changes that can be made to the
systen, and Sections 9 concludes the report.



Vollman, Berry and Wbark in their book Mamtectuwing
Plerning  and Control Systems (5), propose a system far
Mamfacturing Plamning and Control. This system can be seen
in Figurs 2

The authors' believe that in any fimm, Mamfacturing Plaming
and Control (MC) encompasses threa distinct ackivities or
phases.  The first activity is the estehlisiment of the
overall direction for the fim, with the resulting waragenent
Pmsbmhmm‘f;mmasaﬂimﬁm
projuct options. The secord MPC activity is toe detailed
planning of waterial fiows and capacity to SUpport the overall
rlans, The thiwi and final MC activity is the execulion of
these plans in  tems of detailed shop scheduling and
purchesing actions.

s can be seen from Pigure 2 the systen is divided into threa
parts.  The top third or front em, is the set of activities
ad  systems for overall divection setting.  This phate
and control. The midle thim, or engine, is the set of
systens for accoaplishing the detailed material and capacity
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Resource Production Demand
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requirement
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Figure 2: Manufacturing Planning and
Control System
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planning.  The hottom third, or back end, deplets the
exscirtion systems.

Wat follows is a discussion of the different modele of the
MFC system, and the linkages of these models with each other.

EROND 20

The preper planning of all extarnally and internally generated
demards mesns that capacity can be better plamed and
controlled.  Timely and honest customer omler promises can be
wage.

s cam be seen in Figure 2 daand muragenent is Linked to the
production  plaming  and  pester profuction  scheduling
activities.

Eroduction Plamning
The profuction plan states the mission that mufacturing mst

socmglish if the overall chbjeckives of the fimm are tobe
met.  Hov the production plan is to be acconplished in tams
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of detailed mamfacturing ad procuremsnt decisions is a
problem for pemfscturing menagenant.

The production plan provides key commmication links from the
t i 9 the basts for

focusing the datailed production yesowoes to achieve the
strategic cbjectives of the fimm.

To provide exscutive sgpport o the profuction plan, it is
necessary to have linkages to the MIC system. The most
fundamental linkage is the master production schedule which is
& disaggregation of the production plan.

Argther critical Mnkage, shown in Figure 2, is the link with
denand pemard. relates to

plaming to ensure that: the influence of all aspects of demaid
are included and properly co-ordinated.

The other MPC Lirkage to production plamning is with resource
plamning.  This activity encarpasses the long-range piznning
of facilities. A kay goal of the linkage between production
plaming ad resource paming is to ansver what ifv
questions.

Mastey Production Schedline

The effective mester profuction schedule provides the basis
for making customer delivery promises, utilising the capacity



Fage 14

Of the plant effectively, attaining the strategic cbjectives
of the firm s reflected in the production plan and Tesolving
trade-offs batween mamfacturing and mRrketing.

The jester Production Schedle (MS) is the disagpregated
version o the production plen, That is the M% isa
5t2 wment to memfactring of which end items or product
cptions they will build in the future.

The detailed plan or schedule produced by the IS drives all
the engine and back-end systens as well as the roughrout
capanity plav.ing.

Boudh-Out. Capacity Planning

Roughecut. capacity plamning imvolves an analysis of the mastar
production  schedule to determine the existence of
memafackuring facilities which represent potential bobtlenocks
in the flov of preduction. That is the lirkage providss a
rough  evalvation Of potential capacity problens fram a
particnlar MIS.

nenE

Capacity Planning

A critical activity that parallels the development of the
material plan is the develooment of capacity plans. Without
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the provision of adaquate capacity or wecogmition of the
existence of ewess capacity, the benefits of an ctherwise
effective MIC system camot be fully veslised. On the one
bend, insutficlent capacity will quickly lesd to deteriorating
dalivary and : i

inventories. On the other hand, excess capacity is a needless
sxpense that should be redvosd, :

The relationship of capacity plaming declsions to the othex
modules of an integrated MK system is shown in Figure Z

The resowce plamning activity is directly linked to the
production plaming medile. It is the most highly aggretated
aMl  lonest-range  capacity plaming decision,  Rescurce
piaming typically involves comerting monthly, quertecly, o
even annuml Gata from the produwtion Elan into aggregate
rescurces suh as gross labour hours, floor space, machine
hours, etc.

The paster productiom schedule is the primry informtion
source for rowgh-cut cepacity planning. Rough-cut cupacity
plonning provides  information with which to mxiify the
yesomrce levels or material plans in the medivm range to
ensure efficient execvrion of the master production schedule.

Substantially more detailed cepacity plaming is possible
using the Capacity Requirsments Plamning (CRE) techinicue. To
provide this detail, the material plans produced by the
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waterial veuirewents plaming systan serve as the beais for

ime-gh capacity i The
informtion provided by the CRP technigue can be used to
deternina the short-teon capacity needs for both key machine

centers. and labour sikills.
Haterial Recuiyersnts Planging

The front end sectiom of the MRC system produces the master
produckion schedule,  The back end, c swectition systens deal
vith datailed scheduling of the factory and with mamaging

materials coning from vendar plants.

Material Requiremerts Plamnin~ ™ is the central system in

the engine portion of Figire %l “he primary purpose of
teking a period-by-period 1 x production schedule
remireterts and produsing a . nt time-phased set of
component/raw material requirenents.

In addition to mster production schedule Lmputs, MRP has two
other hasic Inputs, A bill of material shows for each part
muder what other part mumbers are requived as divect
comonents.  The cecond basic inprt to WP is inventery
status,

The MRP data weke it possible to construck a time-phased
remivement record for any part maber. The data can also ba
used as input 1o the detailed capacity plaming modules.
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The MRP system sarves a central yole in material planning and.
control. Tt acts as a translator of the overall plans foar
woduction into the detailed individual steps mecessary to
accomplish  those  plans. Tt provides informetion for
developing capacity plans and it Links to the systens that
actually get the production accomplished.

BACK KD
ghop-Floor, Control

Shop-Floor Comizol. (SKT) is one of the back-end modiles in the
material Plamming and control system. It is concerned with
menaging the detalled flow of materisl inside the plant. an
effective shop-ficor control system can lead to due date
porformnce that enswes meetirg the campany's custemer
service goals. Musgement of the system can lead £o Tediction
i work-ireprocess inventortes and in production lead times.

The primary comection between SFC and the rest of the MEC
systems showmn In Figwe 2 omes from Material and tapacity
Plans. The capsoity plan is especially critical to mmage the
detailed shop-floor filow of material.

The importance of capacity for SFC is illustated by
considering tw  extremss.  If insufticient capacity is
provided, no SFC systen will be sile to decrease backiogs,
ingrove  delivery pevformrce, of INprove output. On the othar
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hand if more then enough capecity exists to prodiwe the peak
loads, almost any SFC sysbem will ¢ hfeve material flow
ajectives. It is in the case uhers there are bottienecks and
“hers effective utilisation of capacity is important, that ve
ses tha best utilisation of SFC systems.

The material plan provides information to the SEC systen and
sets performance eijectives. The essential cbjectiva of SFC
is to ewmoite ihe mterial plan - to build the right part at
the right time. This will result in being able to hit the
waster production schedrle and to satisfy cstamer servics
cbjectives.

There is an imortant fealeck from the shop floor to the
angine. e feeiack is of b iyses. Elrstly, status
information, this includes where things are, notification of
cperation Metion, courtt ! mting data, etc.
Secondly, werndny signals, which are to help flag inadequacies
in material and capacity plans.

FELEMENTATION

The MEC model is hased upen a camuter-supported, Intecrated
data basa. This wdel is generally understood by MEC
professionals, cumuter softwere exists to support this mdel
and it represents an overall system cbjective. Rurthermore,
the MPC model Frenmts a useful way to divide the overall
system cbjectives into subsystem projects.  According to
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Vollmann, Bexry and Wobark, the critical inplementation
question is which projects to take on and in Wt order.

The ccapany enviramment and the different aspects of each
covpany, mekes scoe systan models more appropriate than others
for iuplenentation,

e key to smccessful lwplementation is goal setking.
Specific turgets st be set and evaluated, A second key to
mplementation i organisation d.sign, The need is to creste
ctiviti and 5 t i (senior
‘meragement's attitude mst be directed towrd the MEC system).

A third key to successful implementation 15 the proper design
and use of project teams in design. A basic festure of good
project team design is o have representation frem all growps
that will later be using the system to do their jobe.

A fourth key to inplementation, implicit in every phase of the
project, is edwation. It is necessary for all pecple at all
levels of the comary to know how the system works, who will
process certan kinds. of tramssctions and hov theix oim jobs
will be changed as a result of the MRC system.

e final key to swcess is vonitoring the HIC system
iplenentation process  itself. It is necessay to



Page 20

periodically aduit actual results in relation to plans, logk
for roadblocks to success, measurs costs and bensfits and
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2.2 Terry Hill's Model

Terry HiIl, in his book Pamfacturing Strategy (6), discusses
the strategic managemant of the mamfacturing function.

Terry Rill suggests that there are two important roles which
memufscturing can offer as part of the strategic stremgths of
& company.

The first is to provide Pamfacturing processes which will
give the business a distinck advantage in the market-place. In
this way mamifacturing will provide a marketing edge throuh
distinct unique techmology developments in its process and
memfactiring cperations, which copetitors are unable to
Tatch.

The second e is to mrovide co-ordinated wemufectiring
spport for the ways im which products win orders in the
market-place, at a level which is bettar than its competitors
are able to do. In this vay mamfacturing develops & set of
policies in both its process chioice and infrastructive design
which are consistent With the existing memner in which
profucts win orders, whilst being able to reflect future
developnents. in line with changing business needs.

According to Temry HIll, o do this affeckively mamufacturing
has to be ‘rwived throughout the whole of the coxporate
strategy debate. In this way menufacturing will be able to
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eplain, in kusiness terms, the implications of corporate
marketing proposals and, a5 a result, be able to influence
strategy decisions for the good of the business as 2 whola.

The emphasis in successfully managed memfacturing Sinctions
is increasingly towards issues of styateqy, and there is
evidence of a growing avareness of this fack, The purpose of
thinking end mamaging strategically is met just to imrove
cperational performance or to defend market ghave. It is o
quin competitive asdvattage and it implies an attempt to
mobilise mamufscturing ' capabilities o help gain this
capetitive edge.

Tn times of increased world competition, being left behind can
be fatal, In nany cases, averting tha end is the only option
left. Toning the business around, bowever, will anly be
achievad by ewitching fron an cperational to a strategic mods.
This will require a corporate review of the marketing and

d involved in the tobe

considared and the Cisncisl implications of the prryosaie
ivailved. :

Tarry i1l discusses the different production rocesses
mvaileble for sanufacturing companies and continues by saying
that the way in which a husiness decides to wake its products
is a choice which many exectives balieve to be basad wpon the
single dimension of techmology. AS A Consequence, thds
decision is left to engineering/mrocess specialists ou the
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aswurgtion that they, Peing the custodians of technological
Understanding, are best shle to drew the fine distinctions
Wich nesd to be mads, By designating those specialists as the
apwoprista pecpla with Wiom this decision showld rest, a
situation is created in vhich the important manufacturing and
usiness perspectives are at best given inadequste weight and
in yeny instances are auitted altogether.

The principsl memfactmring funckien is to take irputs and
convert them into products, To caiplete this, a business
usually has a range of choices to Take between different modes
of pamufacturing. Toey usually chocse ane or, as is often the
case, several vays. The fundamental rationals for avrivimg at
this desision, however, st be to ansure that the choice of
process §s the one best able to swport the copawy
cmpatitively in the muwket-place. Thare sve five classic
types of manufacturing processes: project, Jjobbing, batch,
line and emtimons process. However, in many situaticps,
hybwids have been devaloped which biur the edges batween one
process aud the next.

Project:  Compenies which produca large scale, one—off complex
Produsts will romslly provide these on a project busis. The
resource dmpits will normally be taken to the point where the
prodict is to be Built and released for re-use elsevhere When
they are no longer needad.
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Jabbing unit or one-off : used for ane-off products which can
be moved once completed. The responsibility for waking the
product fs nermally given to a skilled person who dacides hov
best to gake it and then campletes all or most of the
operations involved including the quality control at each
stage.

Botch:  with an incresse in volune and the repeat maturs of
products, companies select babch as the effective way to meet
steps necessary to Take them. However, the volimes involved
do mot wmmant the purchase of dedicated equimlent. ‘the
operations necessary to complete a pruduct avs, therefors, not
Linked and are said to be decoupled.

Tire 1 when demand is sufficlent to justly dedicating
eqipnent  salely to making a epecified range of products, then
a line process i nommlly chosen. The cperatians pecessary
to cople a product are linked together so that sach product
goes fram ore cperation directly o the next and S0 bh. The
cperations necessary to comlete a product in this instance
are said to be coupled.

Contimious process : when the demand for a pwoduct is such
that the voluse required necessitats a process being used all
day ard every day then futher investment is justifisd. The
squipment  in this instancs is designed to autamatically
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transfer the pmduct frow one stage to the next. The
rvestment associated with this is werranted by the volumes
involved.

The underlylng factor When choosing the process most
sppropriste to mamifecturing the product is voluwss. Hence,
the procedwa used is to fizet assess the maket/volume
Gimension.  This then fomms the besis for chooking which
process is appropriste to best meet these critical businese
nesds,

Establishing the level of ©ismatch batwsen current procasses
and curyent kusiness, and then the adjustnant to bs mede for
the the appropriste choice of process for future products, are
@ifficlt ard critical production management tasks. Difficult,
in that the decision 1s cmplex.  Critical, in that the
process investment will be eubstantial and changes wiil be
expensive and tine-consuming to inplenent.

Terry Hill believes that corporate decisions on process choice
entall going tromgh  the initial conoeptusliubion,

and finally @ of the procedures
described here.  Thare are no short cuts. Understanding the
complexity of a business and detemmining the strategic
direction necessary for its success results fram hard wark
and basing decis{ons on informed insights, The memifacturing
inputs into the corporate strateqy debata have invariably been
too little and too late. To complete effectively in the
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fuure this will have t0 be redressed. Only when an informed
corporate resolution of the interfctional differences within
a busirs is achieved will a coupany be in charge of its om
desting.

The author then contimwes by having a ook at focused
mamufacturing,

Fooused Mamufactaring

samfacturing s irherently a complex task and meraging this
coaplexity s one of the ly corporate roles. In ail
instarces the level af caplexity involved is derived largely
itself.  The mumber and inter-related riture of the tasks and
jssues jnvolved are more resdily identified as a fundamental
characteristic of conplexity. The fit betwmen the
menafacburing  strategy task and the internal process
capability and infrastructure has only recently received close
attention. It is these latter ismues which come under the
heading of "focusod mamfecturing.®

Focused menufacturing deals with the issue of lirking an
organisations wamifacturing fecilities to the appropriate
competitive factors of its business, with the ain of embling
ths company to gain a greatex contral of its conpetitive
position,  Many compenies are now Finding that focusing the
derands  to which individual facilities must respond can
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achisve a Darked recuction on the level of complexity involved
in mamaging those cperations. This, in tum, zesults inan
ixproved cverail performstee. Thus, focusing the desmend
Placed on mamfacturing will ersble resources, efforts and
atiention to be concentrated on a defined and hamogsneons set
of astivities, so slloving mragement o identify the key
tasks and priorities necessary to achieve a better
perfommance.

ferzy Hill relieves that achleving and maintaining focused
mymfacturing needs to be an overt corporate activity. Pocus
does not oocur matweally and, in fack, there are normelly
forces st work virich milltate against it. These forves need
to be recognised so that action may be consciously taken to
ensure that improved foous is not inhibited due to corporate
neglect ar traditional views of whst is best for the business.

Terry HI1l argues that for a business to be successful it
meeds to Tesolve the lssues to process choice in line with
wamifacturing strategy requivements. Process choise cancwms
the featiwes of bamivare, the tangible ways In which the
products  ave  manufactured. Hovever, the supporting
structires, contyol prcetures and other systens within
manufacticing are equally necessary to sucCessful, competitive
wamu€acturinyg performance.

These structures, oontrols, pPrucsies and otier systens are
collectively Jnown 5 the mamifecturing infrastructure. It
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coyrises the imer struchire of mmifacturing including
controls, procedures, systens and commnications combined with
the attitudes, experience and skills of the pecple imvolvad.
Together they foon the basis of the mamfacturing organisation
charged with the task of providing the necessary support
functions to the areas of responsibility irvolved.

Hill treats the comtror of mamfacturing from a strategic
viepoint. He aims to assist the manufacturing executive with
these ey strategic insights which erable him to divect the

of  systems izt to both the market
oppartunities/necds and the marufacturing  process
requirenents.

i1l deals with the strategic issues concerning the design and
develogment of manufacturing control eystens under the
folloving headings:

- market related criteria;
- process vequivement criteria:

- levels of contral within an crganisation; wd
~ choise between push or pull. susteme;

The first two concem factors which influence the type of
control systems reguired to suport the corporate stratedy,
while the secord two deal with strategic design principles.
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Terry Hill then concludes that providing a clear mamfacturing
strategy for the kusiness amsbles those responsible for
infrastructure development to work from a common base in a

comeon direction to mest a comon requirenant.
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2.3 RM.Hall's Model

RW.Hall in his book Attaining Msmifacturing Excellence (7)

proposes  a  Just-InTine (T} (et is, "o produwe
instantansously with perfect quality and minimm vaste},
approach to ranaacturing cantrol.

Hall believes that to proparly understant JIT manufacturing, the
dijectives need to be reviewed from time to time. Thesa
cbjectives are elimimie weste, improve guality, shorten lead
times, veduce costs, imgrove morale and continue inprovenent of
the mamfacturing process. The subject cannot be discuseed
without. reference o  technigues, bat technigques are mot
sacrosarct.  The importance lies in attaining the dbjectives in
context: of the necessary Tamfaéturing tasks.

Hall suggests that the inprovement of operstions through JIT
mamufactucing shdd start with the develomment of skills in
Quality improvement.

Jace Samts

Just-in-tive begins with the fundamentals of company policies
and practices as reflected in th shop activity mot Just shop
methods. 2 fivet impression of workplace organization is that
it is shop-level piddling to which only workers and superviscrs
need pay attention. However, staff and management should
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concantrate on systems and policy, the more camlex ard
advanced ideas of just-in-time.

Workplace arganization starts in  the plaw, It its
reverberations extend to an entire wanufacturing organization.

e popose i5 to clapify problems wherever they may exist.
Hall describes it in five steps: (1) clearing and simplifying,
(2) location, (3) cleaning, (4) discipline, and (5)
paxticipstion. Mxh of the pover is in the £irst o stes,
and the last three closely support them.

Hall believes that’ worale 13 an intangible benetit of
workplace organization.

i

Visibility is wemitten, wnspoken commmication, not anly of
shop floor conditions among shop floor pecple but a road map
of company canditions to all who read the physical signs.

Visirility is 2 minmmrcost database made Wp of the real
thing.  Its vajor purpose is instant response from snyone wbo
should take action. Visibility is akin to imediate fesdhack.
on the shop floor, visibility is attained by wany means:

- Fosted schetiles A coumon form in a JTT plant is a board
showing the current day's asseshly schediile and completions
to schedule.
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- Slone), Ligits If a machine walfunctions, cperators and
Taintanence respond quickly. A counter used on a machine
can trigger a signal for setup change, tool change, oF
quality check.

- sharts Joos and quals Posted charts emphasise what is
important. ‘he parpose of charts are to canvey matters of
vt aixection and actian,

- Layout Woile dirt, noise, materials hardling and many other
factons are inportant in plant layout, visibility
certainty holangs awong them.  Sinply designing an assambly
line or fabrication line in a U-shape can encourage
vizibility, bacause the back end of the line can sea what iz
happening at the frot.

Production Contzol Systens

Ball suggests three altematives to comtrol the producticn in
& factory, thesa arer the clessic tvo card profuction control
system used in the Karkan method of control: a one card
systam; amd a production metwork using a “pull system".
Material is pulled into & final assenbly avea Srom feeding
operations as it is needed. In tim, each supplying opexation
pulls mterial into it as needsd, and so an down through the
series of cperations wntil it reaches raw materials. The
system may even Yeach into the operations of suppliers if they
nave bean developed for it.
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The system of produstion control is to replacs exactly wit
has been consmed ad 7O more.  The tworcard system is
actually one of the more couplex methods of comtrol. Betwsen
o operations within sight of each other no cards axa needed,
only a strict restrickion on the inventory between them. This
can be done by making a space betwesn cperations, sametimes
called a Warban square. If all spaces are Rll, stop
producing. If mot, £A11 thew up.

A one-card system uses only the move card.  Space Yestrictions
or visinle linits sufficiently restrict the quanbity of each
paxt in ite lecation specified for pick up. Iftbavmxzxk
are pesenently attached to the containers, the retmming
enpty containers sexve as signals to be fillad.

Hal) suggests that pull systems are reslly a menifestation of
the principle of visibility, It prowctes direct immediste
visibility of prcblens and conditions to the peole who can
teke imediate action. The most important rules of pull
systens promote this:

~ provide sinple, visible, enforceable mesns to linit the
inventory of each iten;

- nke anly what is necessary;

- locate exch part in only one place; amd

- maintain the linit on inventory for each tem 2t a level
that stimlates improves parforzance.



Peg 34

Wy a pull eystes? A properly Gaveloped pull eystem relates
imventory to time thraugh visibility. ‘The pull Systew is
simple. Using the outbound stock itseif as the signal is
shple. The outbdud stock or simple presence cf the
intervening inventory between two cparations is itseif 2
signaling device. If parts ave made and moved, Yatler than
made and held, the feedback sigmaling to the producing
operation is not so simple. The preucer somshow has to know
tn.have material ready when the using operation wants it. A
camputar way help hut is ret necessary for the shop floor part
of the systam.

Toers of materials are not overmin with what they do not nesd
ad do ot lewe to stare the excess. By kesping most
neterials in outbound stockpoints, users pay send for a small
amunt of wat they nest wben they pesd it  Suppliers
instantly see what was taken, imvediave fesdbick of real
Genard, elinimating as mch advance forecasting and delayed
feedback as possible.

- spis

The total memfacturing process should be devaloped for the
mecessary flexibility as well as for reducing cycle times of
materials. Quality, short lead times and flexibility
uncamplicates production plamning.  The total Temufacturing
process  wust be developed for flexipility, understanding
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custcmer  peeds, product design, mocess  development.
Flexibility is 4 portant in several different ways.

~  Eroduct Mix Flexibility

2ility to svitch quicdy fron one profuct to another, ne
model to ancther, or opne part to another 1z essential for
product mix flexibility, Iov set-up tines allow this to be
dne at yeasonsble cost and also improve quality in the
process. To attain flexibiiity, it is desivable to reduce
set-up times on all the machines through which material mist
o,

If lexd times are short, all equipmernt mist nun ot about the
verall rate Gemerded by the mevkst and wistmake the wix
demuded.  Thersfore, emart autceetion is not high-speed
equipmant but rather equipment that will do what is needed at
the tine neaded. .

Hall suggests that one should standardise and autatate the
set-up cperations, rot merely the yuming cperations.

~ Pecple Flexibility

People willing and eble to do whatsver is within their
capabilities when it ia nesded ave the people side of JIT.
hey weke balarcing taugh sequences of cperatdens possible.
Thay rTespend to volume and mix changes. They do what humans
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are by nature idealy equlpped to do, & variety of things,

Inflexible workars have fhe same opposite effect. Specialists
stand arcupd weiting for samecns else to finish their part: of
a job, Specialists ave necessary, but & copany is better off
if everything does not have to wait on them or keep them
sy, It is ideal to cuitivate specialists who believe that
less spacialised work is not beneath then.

Sumary

Rebert W Hall, sees just-intime mamafacturing as the mursuit
of the very best managemnt approach possibie for a Copany to
mat cbjectives from eliminating waste right on throus
contimons  isprovenent: in producticn processes. 1t should ot
be seen as only pickiny wp technigues or, at best, veking an
addition to the management methods koown to the conpany. It
really i+ & Wy to run a company. Not ail comgenies can use
all the JIT techniques.  However, Wost of the ideas can be
usad in sowk combination by any memfachurer dedicated to
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2.4 pedworth And Ralley's Hode)

Patworth ard Bailey, in their book Integrated Production Cotrol
Systems (8), propose a system for the flow of matarials and
3 in a typical facility, in order to
achiave effective production planning and control.

Bedworth and Bailey believe that the controlling ackivity of
Taragement i accamplished through the information system thot
Tonitars the production actlvity. This assists in identifying
problens as they oocur and commnicates the corrective Gecisions
to thoss who will implement them. Figwe 3 illustrates a
Teprasentative samufacturing operation.

Bofrth and Balley describe hos production control interfaces
with the rest of the omgnisation ad how it perfomws its
Ametion through a complex inforration systei.

The Gemand forecasting activities of production control play the
wile of balancing fubwe demnds, os seen by sales, with the
capebilities of manufacturing and the concemms of financing.
The sales forecast inforration is represented in Figurs 3 by the
awoy merked (5). From this point on, the goal of tha planning
processes 1s to mest the latest publiched forecast.

The next block of interest in Figure 3 s that of long-range
capacity plaming. Forecastsd demnd has to be trunslated into
a forecast of production and inventory needs. ANy chenges in
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facility capacities axe input from productien engineering.
Other imuts from pro®uction engineering inclwle process
routings and production time standards. These irputs allow
the determination of how mich capacity is nesded for each
forecasted product {n evary plamning area.

The longrange plamning growp must convert the forecast for
products into a forscast of labour howrs yeguired in each
Planning area. The inforpation genarated by the long-range
capacity plaming is tramsferred to top management ad to
shorterange plamiing as (2) in Pigwe 3. During certain time
pericds, the production plan requires more labour capacity
then indicated by demand.  In other periods the reverse is
tre,  The varfance in Bamfacturing effort will represent:
cither an inwrewse or a decline in $wentory levels, this
datatled information flo i deplcted by (3) in Figuws 3,

short-range plamning, the next block of Interest in Figmre 3,
is perhaps the most complex end demanding activity in
production control.  Next menth's copacity plan has to he
‘translated into purchase authorisations and a master schedule
for production. D orer to do this, short-range plaming

nesds  a blIl of weterials to kuiw vhat materials and
coponents ave requived for each wnit of profuct. This
information flov is Tepresented by (4) in Figure 3.

Swort-range plaming ‘s chatged with Creating omlers for
sfforts in the next week %o satisfy a variety of nesds many
wesks into the fubire.
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once the plan is formilated, purchase and shop authorisations
ara written. Information flov Yepresented by the purchass
authorisation fom is depicted by (5) and the shop-onler
‘master schedule information flow is (6) in Figwre 3.

Firallsstim of the Swp and puwclese plans allaw the
Goteminstion  ¢f wpected  receiving,  shlpping amd
invetory-distrikution activities. The recsiving activity
information fiow - is (7} in the system flow of Figure 3, This
report dnfomms the Tecaiving dodk of what items to expect and
Wt to do vith thesa itens os thay arrive, The intant of
this flow of informtion is to datemine if the shipping plan
is being met. If ey item o the shipping plan is mot
availabls, exception sction can be started. The ‘nformtion
flew assoniated with this is (8) in Pigure 3.

The last report to emanate from the ehort-range plan is the
reterials-requirenent plan, which is 2 canplete plan for esch
item under irventory control, The related information fiow is
represented in Figre I by (8}. The fiow of informstion into
and out of the short-range requiranents planning activity is
the heart of the production control function is performed
well, ®hen oMl of the mamifacturing activities will be
or-ordinated and work together.

The next major block to be considered in Figwe 3 is that
roie 35 to monitor the flow of materials throughout the plan ,
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“hich means Jmoving whers everything ds ot all times. It
ehoild be pointed it that inventory control is & subfunction
of imvertory mavagement. The inputs o inventory management,
as sesn in Figwe 3, are from long-range and short-range
planning.  Dwemtory mejeent does mot have schediling
control over the vavioss memufacturing departuents, bub it
mist moniter the mamfacturing sctivities o see if thay will
satisfy the jnventory plan. Therefore, inventory management
mist receive inventory transactiors from the inventory storage
facility and all production departments wher ltams are moved
fram ome locstion to mother. This informtion flow is
depicted by (10) in Figwe 3. This information flow inciudes
a1l infomation paths to inventory manegement £rom machining,
assenbly, testing, and imventory storage. ‘The information
with remamds to fnventory tramsaction activity depicted by
(1) iz Figwe 3, is then banmitted to the shop shetling
operation =0 that mamfactiring progress can be Jnitored.

fhe last block in Figure 3 to be discussed is that of shop
scheduling, nenitoring and control. The activity recsives es
imput the weekly shop-order master schedvle and the inventary
activity report. Thus the shop scheduler knows every task.
that wust be performed and the location of the yaw materials
for each task, The first role of the schedule is tn determine
the sequence in which the tasks should be performed. The
sequencing decision is typically wade by the ehop supervisor,
This information is passed on to the enployes Wio Will parforn
the task in the form of a work ticket. When the task is
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camplete, the ticket is migned and the procsss of moving the
material begins. The work ticket fom is rep.esented by (12)
in Figure 3.

Befworth and  Baily suggest that the productien comtrol
activity is a system and it must be viewed in its totality.
It Tay ™t alvays be wise to require that production rescurces
necer be idle, or thet imventory costs be minimised, or that
@ue dates all ba met. e cbjective of the production control
systen should be the oojective of the total orpenisation.
Decipions that cumplement sales, production and invemtory are
preferehile to those that optimise cne function.

Paborth ard Tally belleve that any systen with intercting
comonents, sxh as that describel in Flgure 3, Teguives a
systaatic agproach far planning and anatysis if the chjective
is to benefit the overall organisation znd not just to henefit
a salect faw of the interacting conponents.




;M this section, the different mcdels mopossd by the
different authors in Section 2, ars applied to the swall fast
groving business, in cwder to develop a Production Planning
an Qontrel system applicable to this enviromment.

When developing the systen, cooments are made at each stage of
the develoment with respect to the applicsbility of the
models presented in Section 2, to the business enviroment
urger study.

¥hen expmining Terry Hill's study of the strateglc nanagement
of the manufactuing furction, a mmber of points can be made.

1. Companies within the business envirorment urder study, must
ensre that the mamufscturing fnction of the business mests
and warks in comjunction with the order winning criteria of
the tusiness,

2. It is important for companies to determine the order
winning criteria to be applied to try and incxease it's market
share.  The order vimning critevia may be in ome of the
following forms:

- provide same new inovative product;

~ Frovide good customer service;
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~ provide a specific method of sales, sultable to the customer
(for example, selling at custamars howes); and
~ dect J2 to conpete on low prices.

The mrafactaring technology required to Rroduce the mroducts
that ore mamufactved within the campeny enviroment wnder
Stidy are not very omplex and the mrufactiring processes are
sirple. Tus the technlogy vequired to produce the different
products will pot very very mach during the life of the
conpany.

25 a result, campanies in this enviroment: yould not require
mjor mamifachuring process tecinolegy sirategies. Erghasis
can rather be placed on developing an infmstructure to
support. t!mmwy':nﬂetwix‘mingnziﬁnrh¢umﬂnm
conld benefit greatly.

In the eaxly growth stages of the company it is mecessary to
fous  the kusiness strategy on  both marketing  and
menufoctucing, $n order for it to be profitable. This can be
vexy difficult if:

- Tanagement: is not. technically criented and places large
erphasis on increasing the grovth of the campany through
sales; and

- theve is 2 shortage of mnufacturing skills and managemert
is marketing oriented rather then production criented.
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The campanies in this business enviromment should focts their
mamfacturing strategies on their partioular order winning
critevia.  This would ensure that the company would mest its
ander winning criteria ard thus increase jt's merkat share.

When studying Vollmemn, Berry and Wybark's mamafacturing
planning and contral system, and Bedvorth and Bally's system
for the flow of materiais and inforvation, and applying their
systems to the conpany enviroment under stidy, a misber of
points can be mde.

The inplementation of such systems, xaquires a large aucunt of
time, coomitted managemect: and technical skills. This is due
to the large mmber of modules within the system and the
complax interactions betwsen these podiles for the eystem o
rn effsctively. large and complex data uses ave yoguired as
the backhone of such a system and the radntenance of the data
bese intmarity is & costly tesk.

Ihe vansgement and ozl of scms of the tasks within tha
system, would require a corputer with a large amunt of
memory. This is necessary so thet the large volume of data
processing required in controlling the modules mav be carried
ot acmmately and quickly. The large investment in &
oougutsr 15, hovever, not warrented in a small growing compeny
were sinplified comtols and moxe informal procedures cen
still maintain the integrity of the wamufacturing process,
uhilst achieving wenagevert: cbjectives.
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Vollmam, Berry and Whybark's system structwe, 18 &
fudamental  requirement to control the  mmmfacturing
fuction.  Ope may find that the entire front end of the
system iz consolidated into the following formmia:

gales plan less inventory on hemd = master production
schedule.

This formla grestly simplifies the fromt e of the system.
It can be schieved in & wmll lusinesg, since the processes
reguired in the front end are simgle encuch to be wanually
managed.  Within the kusiness envirement under consideratian,
the front =nd of the system can be simplified as illustvated
in Figura 4.

2.1 Demand Forecpets.

e dewnd fomecasting activities of production contxol play
the role of halancing future demeds as seen by sales, with
the cepabilities of wmmfacturing and the concems of
£inancing.

The desand forecast, in nits (not rands), triggers many of
the activities in managing cperations and cperating Tescurces.
e forerast provides advanced Notice so that changes may be
Flarngd.
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Vollmann, Berey and Yayberk (5) lock ak models for “casting
farvarq®  historical infommtion to make this forecast'.
Implicit in this process is a belief that the cenditions of
the past which profuce the histacical data vill ot change.

Vellmn, Berry and Wybork believe that in companies desmnd
forecasting is often a three pronged provess, perhaps
co-ordinated by the corporate departient. This is showm in
Figure 5. (10}

3.1.1 Marketing prulection

Schorberger (11), in his section on marketing projection
projections, in yands, besed on sales projections, sales force
estinates, tast market results, and mthst research. A sales
promtion (for example), has o wajor impact an short tem
demand,  Movitg excessive inventory 1S ane rurpose of a sales
provotion, Simply increasing cash flow, in the absence of
ewcess, is 4 ancther purpose, The latter financial purpese
can wreak have with production schedules, Schonberger States
that 3t is fwportant that Promotions of products mot yet
produced be closely co-ord’ ated with production scheduling.
O of the duties of a master schedler is to interact closely
with warketing on such natters.



Paga 49

MARKETING ECONOMIC HISTORICAL
PROJECTIONS | | PROJECTIONS | |PROJECTIONS

(in rands, (in rands, (in units or
by region, by region, rands, by
and industry and praduct, and
product group) broad product product group)

type)

DEMAND FORCASTS
In units, by product and produet group,
for operations management. In rands for
sales and financial planning

Figure 5: Three Determinants Of
Demand Forecast
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3.1.2 Econamic mrojections.

Bonamic  projections Tange from the educated guesses of

. to oomputer projections based on
eguations.

3.1.3 Historical Gemand projections.

The Final basis of forecasting shown in Pigure 5 is historical
demard prjection.  There are a mmber of techniques tsed to
determine the historical demand wd they all rely on
historical demand data, For oparations meragenent uses they
express the forscast in units.

Three of the historical demand projsction techniques Will be
discussed below: mean, tremd and semsonal, These techniques
search for a patem which Gan be projected as mny pericds
into the future as is required (but with decressing accmacy).
Hence, they are referred to as miltipericd pattern projection
techniques. They are useful for product schefling,
sdjustable-capacity planning and facilities plaming,

ALl the historical demand projection tachniques rely on depand
records,  Firms that kesp detailed reconds ave likely o have
profuct datm on past demnds for goods, but in other
orgnizations recarded data om past demand may not erist.
Small  orgenizations are mot likely to maintain dstailed
records.
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Were records do not exist, historjcal demand projections can
still be made, but they ave totally juiymental. The menager
ar dapartwent head veflects on his or her past experierce zod
cams o a decision an vhat future demnds to epect. This is
likely %o result in rough forscasts. Tack of accuwacy in the
dawmd forecast could result in idle resources st same time
and fajlure to meet Custamer demands at other tines.

The forecasting metiinds discussed below ave mroven and widsly
used.

3.1.4 pultiperipd pattem projection,

Schanberger (1) states that mean, trand and seasonal analysis
techniques may be used to pruject a pest demend patbtern
several pericds into the futurs. fhey are often used in the
rolling forecast mofe, A rolling forecest is one that s
repeated or ralled over at intervals - every month, every
qarter, or every year. Tha fovecast hardzon zay be linited
to weaks or months, or it may extend years into the future.

Vollmees, Berry amd Wybark (13) higilight two importent
problens in using farecasting molels in practics. First is
deternining the forasting model parmmsters, and second is
mondtoring the forecasting model vesults. According to them
axe has to determine the demand patterns and to Sslect the
forecasting wedel, that appears to provide minimm bias. It is
also vequived to choose the enoothing constants, and establish
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the base value, tren? value and seasomal indeces befora
starting the forecasts. It is further necessary to contime
evaluating the quality of the forecasts, this will enswe that
the modsl chosen is still appropriate, to determine vhether
merket conditions have changed, and to identify quickly when
sanething has gons wrwg,

¥hile all of the historical techniguas ave pobentially useful,
demard  forecesting is imherently inewact. No amowit of
statistical analysis can change that fack.

In the opinion of Nyles V Reinfeld (14) forecasts are usad
Aifferently throughout a company because each division of the
capeny has different cbjectives. e are six major
management:  functions that make use of the sales forecast as a
part of thelr awt activity, thase are: Plusnce and Aocomiing,
Tiventory Control, Production Control, Sales Analysis, Capital
Bquiptent  Planning and Persormel. It is thus noted that sales
forecasts play a major rle in the cycle of mamsgerial
control.

In the compary enviroment undar study, demand forecasts are
used for setting up contyo)l systems fr¢ the managerent of
independent demand inventory items. b} monthly fovecasts
calculated are used vhen setting up the re-ordar point modiles
for each prodxt that is used to contwsl tha irventory
levels. Thus the demand fovecests ars drputed into the
Tndspandent Demand Inventory Management Module.




Tne prime inpwts to this modnle are the montuly deFand
forecasts caloulated for each product and the stock status far
each product.

A large wmowt of emphasis is placed on the memsgement and
oomtrol of the indeperdent demand invertory items, because the
companies In the business enviromment under consiferstion
prodwe to stock and depend upon a good service level. Host
cagenies in this enviroment have an order winning criteria
of ugh service levels.

It is thus important for ocumpanies to coitrol the level of
finished goods invertory in their aistritution werehouses. In
order to implemert this it was believed necessary to

an & demend imventory wansg wodule

into the fromt end of the systam. This nodule comtrols the
production requirements in the factory, (to be discussed
later).

The conpanies under consideration are primarily concerned with
the of i depard ‘According
to Vollmmn, Barry amd Wiytark (15), thera are majar

between the of these i ies and

e ai oconr wainly

because of differences in the scurces of demand for the items
contained in independent: demand irventories amd those dn
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Therefore, end-pr items, s
as those stocked in the varehouse shown in Figure 6 (16), are
prinarily influenced by factors which ave independent of
company  veration. These exterval factors induce a certain
amount of random variation in the demand for such ftens. 2sa
result, forecasts of demard of these items are typicaily
projections of historical demand patterns. These forecasts
estimte the average usage rate and the patheim of yandm
variation.

The demand for the items in the mamfacturing inventory shcwn
in Figwe 6, the raw materials and components, is directly
influenced by intermal factors that ave vell within the
contTol of the fimn. fhese internal factors include the
assembly amd £ tion procuction schedule. Tha demand for
rey materials and component itens is a derived demend which
can be caloulated exactly, once the assembly amd fabrication
produckion schefiles are detemined. Therafore, the demend
for end-product items is referred to as indeperdent derand,
while the demand for ivams contained in mamfasturing
irventories is refanisd o as dependent. dnarid.

Vollrern, Berry and Whybark show that the conoepts of
indeperdent and dependent demand are important in selecting

inventory igues. e imventory
werocenent, technigues described in this sectdon are best
sulted for indeendent demand items, vhile material
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roguirements plamning techniques are best suited fr the
dapandent demand items found in manufachuring.

3.2.1 Retive jrventory decisions.

Mocording to Vellwam, Berry and Wayberk (17) two types of
rogtine imentory decisions nesd to be made in pamging
inventories. These decigions are concernsd with how mch
should be ordived (guantity) and vhen these omiers should be
Flaced (kining).

Pouatine decisions on the quantity and timing of replenistment
onfers for independent demand ftems can be wade using any one
of the four inventoxry comtrol rules in Pigqure 7 (18). ‘The
decision riles shoum in Figure 7 involve placing crders for
either a Zixal or a varizble order guantity, with either a
fixed or variable time paried between sucosssive arders.

Quler Quantity Decisions.

Order quantity decisions priwarily affect the amunt of
imventory held in stock. Zarge omder quantities enable arders
to be placed infrequently and reduce the cost of preparing
replenisiment orders, But they also increase the cycle stock
imventories amd cost of carrying inventory.

Marvin R Smith {19) asserts that a gemeral fule of irventory
can be established from the relationship between acer
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ORDER QUANTITY
Fixed (Q} | Variable {(S)

ORDER FREQUENCE
Variable (R) QR SR

Fixed (T) QT S, T

Q = order a fixed quantity (Q)

8 = prder upto a fixed expected opening
inventory quantity (S)

R = place an order when the balance
drops to (R)

T = place an order every (T) periods

Figure 7: Inventory Decision Rules

i
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quntity anl inventory levels. In mamfacturing, lot size is
the major Geterminent of imventory levels and any increase or
decreasa in orer quantity will have a mejor dmpact on
imventory irvestment. it is, therefore, very impurtar’: to
regilate order quantities in mmfactming to balance the
ralationship of order quantity to inventory.

smith contimes by showing that the Economic Order Quardty
(E00) provides a means of determining the lowest-cost order
quantity directly. The EQ model is an equation which
describes the relationship betwean the cost of placing orders,
e costs of carying inventory and order quantity. Several
sinplifying assmptions ave made by this model, these include:
the dewend yate is constant; costs remin fixed; amd
production aml inventory cepacity ave unlimited. Marvin R
Snith concluded that despits the fact that these sssuptions
seen restrictive, the BOQ model pruwides useful quilelines for
orderirg decigions., This s due to the fact that the BOQ
model will assist the imventory plamner in maintaining
econcmic  inventory levels provided demand is veasonably
constant.  In light of modetn saufacturing techniques, as the
setwp times are reduced and tend to zerc, the omler quantity
tends to one.  This concept of having an economic order
quEntity of ae is ideal.

e Tining Pecision,

Vollmerm, Berry and Whybark (20) believe that the timing of
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replenistment orders tinder the order point rile is detarmined
by tha use of a trigger level, that is the recrder point. The
imventory level is assumed to be under contimueus monitoring
(review) and vhen the stock level reaches the rearder poirt, a
replenishment order for a fixed ar varisble guembity is
issued.  The setking of the reorder point is influenced by
five factors: the demad rYate; the lead time required to
chtain replenishment inventory; the amount of wnosrtainty in
the demard rate; the replenistment Jead timer and the
Tamagemant policy Tegarding the acceptable level of inventory
shortages.

The assuption of a fixed damand yate and a constant
replenishment lead time is rarely justified ir actual
cperaticps.  Fandon fluctustions in the demand for idividusd
products cocur because of variances in ths timing of the
puchase of the product by the custamer. Therefors, if one is
to provide protection against inventory shortages when there
is wncertainty in dem:nd, the reomder point resds tobe
incressed beyord the averaye demmnd during the replenishment
lead time, Same level of safety stock is also requived.

3.2.2 getermining the safety stock level
Before the level of safety can be decided, a criterion
must  be i for Qe Shii how  much

against irventory shortage is warrented. One of two different
criteria is often used: tha prchability of stocking out: in any
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given replenishment crder cycle; or the desived level of
custoner  sexvice in satisfyiig the product demand immediately
out: of inventory.

once the Toutine inventory declsions have been decided v, the
next step woild ba to develop an iInformation sys-m for
inventory contzel.

3.2.3 Infoation system for inventory contol.

The information system aspect of the decision rules ars also
critical in the effective maragement of inventories.
‘merefore, Vollwann, Berry and Whybark (21) direct attention
tovards the information requirments of an effective imventory
control systen. hey cbbain these Lufomation needs by

lodking at a series of increasingly camlex inventory control
systens.
1. Two-Bin Sveten

The bin reserve system is cne of the simlest irventory
control  systems in terms of its ! . ation requivements. In
fact, no records ave necessary ror this system to functis
In this system fmventory is carried in two bins. Wnenever the
first bin is ewty, a roplenisment omder is placed for
aditional materiamls. The second bin comtains sufficient
material to last during the replenishment lead time and serves
as the reorder point quantiiy.
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The disadvantages of this system ave that the actuml stock
badance at any tive is wkoom, and there is little
infomation availale shich can be used to estimate the
current usage rate for a parkicular item.

2. pespetual Sveten

A perpetual inventory system maintaine a record of the current
stock  balance for each irvemtory item.  Heceipt am
distursenent trensactions are raukinely processed to updats
the imventory balance, as well as to obtain historical usage
data.

The classic reoier point is a parpetusl inventory system.
Tis means that a reoer point is set, ad every bime an
issue is made the sterk o band is checked to see vhether it
is dowm to the rewder palnt. If it is, an crder is placed.

In the companies wder study, the independent damand inventrry
weyagement. modile is used to calmilata the products that are
remired to be profuced and the guantity of these Promcis to
produce.  They are calosubted with the aid of the recrder
point models developed for each product in this podula. The
pioducts that are requized to be produced are determired by
crTying oat & mamcal comparison of the recrder Point mofsis
of sach product, with their respective stock status at the
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date of corpariscn. From this, it is detemined vhich
products ave vequired to be produced.

The output of this module, is inputes intc the profuction
plamiog module.

2.3 The Profuction Planning Module

The inpais to the producticn Plaminy module are from the
indeperdent denand inventory maragepent Wofule and frm the
‘narket:ing department. (sea Figure 4)

The inputs from the irvependent Gemend inventory management
module’ to the production planning mdule are tha products that
are reived to be reiced I owder to wing the level of
invantory of the finished goods to thelr riquired leval.
Thesa are laid doun by the reorder point mojels developed for
each profuct.

The inguts from the maketing department to the production
plannlrg module are the products that ave to be marafactured,
to cover the requirements of special offers vhich eve to be
launched during the plaming pericd.

he profuction plaming mofule cobines the infermation
inputted fron the T modules and gemerstes the camplete
production plan for the peried. Once the production plan has
beenn determined, the plamer would determine the validity of
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the plen, to ensure that all the products can be producat
within the availdble capacity plan. The plan is then imputted
into the cepcity plamning module, where 'what Lf" analyses
are carried out wbll such tims as the production plan mests
the remireperts of the plammer. e mhat ifY amiyses
sllows the plomner to peodxce a realistic production plan,
shich can be produced in the available capacity and prusction
period. e final production plan generate3 is then irputted
into the material reuirements module (.- bill of mterisls
modale) .

3-4 Cmacity Maroirs M.

The activities cayried out in the capacity planning soduls,
involves converting the proguction plan into a capacity plan,
This is carried out with the aid of time stardards which are
inputted into the mwdule froa the Industrisl Ergineering
Moqule and are expressed in lebour hours.

It is ot this stage of the manufacturing plamning systam that
the planner can perform “what 16" analyses witit ths prodiction
Plan, caladating the required capscity for the Alfferent
plons  weil such tims se the plan gererated mestn the
requivements of the plamser. In this vay the plamer can
producy @ readistic moiuction plan, which is able to be
Prodiced within the available capacity,
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3.5 petalles Materisl And Copacity Plamming

The next stage in designing a production planning and control
system, is to examine the systess required to accamplish the
dotalled weterial and capacity plaming. As a resuit of the
congony  enviroment wnder consideration and the type of
proqucts made by these copenles ths meterial requirements
moftule can ba considered in tvo veys.

The first cose ocours when product lead times are lang (that
is, greater than one day), product ruutings are complex, and
pills of materials are time phased. In this cass, 2 yatevial
requivements pocksge becoms dmportant for controlling the
material neguirements and  time phasing  the  pequived
comparents, e costs associated with purchasing a cowputer
package of this nature ave well worth it, vhen considering tha
tine saved in geserating the materials requirements plan.

I the seccd case, he producis profuced by the Gmpanieo,
have a shurt production lead tine (that s, less than a day),
ad have & flab bill of materials, inhich, the comonent
parts are required at the same time and the bills of waterials
greatly stwglifics the materizl requirements planning. Wien a
profuct i3 schedtled to he prdaced, all coponents ars
mowirel to be available at that date. The cnly tize ghasing
that is mecessary is to accout for the lead times when
prchasing the componant. tenis,
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In this case the conpany Can input all the bills of materials
into 2 micro computer. BY entering the required production as
laid down by the producticn Flan into the oomater, the
required raw materials and compoment items would then be
generated.  Fron the oampiber all e components that are
mecessary to produce the products on the prodiction plan would
e calculatad.

Within the Dusiness ewirowent under stody, tha systems
required to scooplish the detaijed material wnd capacity
planning can be seen in Figure &

e module that would coniypl these activities, is the
mterial requirepents, or bill-of-naterisl module.

dhe production plaming wodile inputs the products that are
required to be profuced and the guantities that are required
of each product. The paterial remitements meduls then takes
this plan, and with the ald of the bills of material, converts
the production plan into a material requirements plan.

Tha next activity carded cut by the material requiremants
module, is a conparison of the stock an hand with the material
requived. The invemtory status of all the component jtens are
imputted into the module from the inventery omtrol module.
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MATERIAL

REQUIREMENTS
BILL-OF-MATERIALS

I

PURCHASING | INVENTORY
STATUS OF
RAW

MATERIALS |

FIGURE 8: THE LINKS TO THE
i MATERIALS REQUIREMENTS
i MODULE
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In the material reuiramts wedule a coparison of the
materials required and their respective stock status is
undertaken.  Pram this comarison the quEnkity of emch
caponent item reqiivel to be purchased can be cal-wlaved.
This infammtion is then inputted into the purchasing modle
shera the campoment itens are purchased.

The firal stage in designing a production plaming and control
systen, is to exmine te systas required for excution of
the productior plan.

3.6 ShomFleor Ooitrol Modula

The shop-floor control kodule is concered with reraging the
detatled flov of roterisl inside the plant. An effective
shcp-floos cortrol gystem can’ lead to dus date parformence
that: ensres peeting the company’s custoner service geals.

The essential chjective of tue shop-fleor control module i5 to
waGis the prodakion plam, e hilo tha right part at the
right time. This would remit in baing able to satisfy
ustemer service chjectives.

RW.HIL in his book Attaining Mafsctuciny Bxcellence,
suggests soae alternatives to shop~floor crol:
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Hall axanines the different methods, to achieve visibility on
the shep-floor. These methods are very good for lawge
mamfacturing  concemns, whers the top wanagement ard warkforce
de not commmnicate on a daily basis and other mathods of
commication are peedied, to Inforn the workers of what is
required of thew, Also in large memfacticing organisations,
wheze there are a large muber of machine centers the design
af a good factary layeut: would result in good vistbility.

I a eml) copmy, there ls contimcus interaction and
commmication betieen the mamsgemsrt and workers on a daily
tesis. e proguction scheduler wnld infom the workers of
what is required to be profuced during the day on e
partiondar lines, and be would mnitor the performnce
throughout the day, o ensure the schedules ave wet. Also if
a problem ehould soor en a 1ine, the factory manager would be
rotified immdiately and the proklen can be rectified straigit
amy.

Bottom level workers have dfxect access to the factory mmager
o @ daily besis, tuerefore, they ame swars of wat is going
on avound thex and st 1s required of thep.

In the wwsiness envirament under consideration, wheve the
campanies produce to stock, the distrinution center pulls
mberisls  Goowmh  mawfsctwing o prodcts wif  of
Tamufacturing.  The distritution center's stock levels serve
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as Teopder points. ¥hen stock level reaches a predetermined
level, the distribution center waild inform the mamufacturing
marager Wist product to procice ne and the guapkity of that
product that is required,

28 a result of the assambly line wamfacturing process in
companies  within thls ervirorment, pwll systems (¥anban
Squares)  slveady exist between the diferert stages of
wmufacturing.  This s doe to the fact that the product is
mowad from one station to the next on the line, until suh
time as the product is completely amfactied., Mo
workein-procass can build up hetwesn the work stations, due to
the lack of storage spa.

Die to the fact that the cpany' < lemands for thefr products
are low, and there ave po dedicated profuctim lines, the
wompany has to wtilise the concepts of Product mix and people
Aexinility. This is dme to the fact that a mmber of
Gifferent products are produiced on each profuction line and
the workers are required to kov hov o memfacture each

There are tw inguts into the shopfiror cantrol mdule the
first is from the wteial reguirements mohile and the u * ol
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is the pirel profction schefble.  The production plan is
Qivided into the different product families according to the
routings  Tequized when mamfacturing the products. The
factory wenager or mrodustion plamner wwld then schadule the
Erediction on the different produZion ines.

There are two cases to consider for the different conpanies
wder shuy. Firstly, there are the coupanies that moduce
Preducts with conplex xoutings, tine phased bills of naterials
al with long profuction lead times. In this case good
control has o be kept with regards to material flov and wark
center loading. A shop-floor conkrol ccnpater padoge can be
off great assistance to the yonduction plamer.

In the other case, where the companies produce products with a
lne assebly and the product's bills-of-materiale are flat
an requize mo time phasing, and the production facllities and
prodict rootings are easy to comtrol, prodaction can be
schetiled in the factory vsing el nethods, sich a5 GaTtE
chasts. .

It must bs moted that When a campany wenmts to implement a
shopfloor control systen, the company would have & adopt the
systen to §t's particar requizements,



Fage 71

3.7 Suymary

Vollmamn, Betry ard Wwhark in their bock Mamfacturing
Planninng and Control Sysbems, suggest that for a company to
inplenent & Mamdacturing Plamning and Sontvol System, the
copany wald have to agopt the sysbem to its particular
wwiromen,  Attespting to inplement a complex mnufacturing
pumsing WA coatrol system as a fivet step to formalizing
control «ant &l8o be too grest a Lesp for cugenies vithin the
buslries wwiremint Upder study. Mt shanges according to
Yollmam. Buzy 303 Wybsi a7 wade £ the systen norder to
singlisy the syster wnd also to enable some modules to be
Sstrolled in an Seforral wamer,

The ability to aicit the systan to the rarticular compary
emviroment s wrivicl to the euccess of the systam

S




After shuying the dlfferent methods proposed by the authors
in section 2, and havirg ewemind the comments made with
vesgpect to applying the systsm to the company envirorment
under considerstion, it was decided to propose & system for
wamifacturing plaming and comtrol which vould apply to the
Dusiness enviroment under consideration. (sea Figure S for a
diagrem of the system }.

It can be scen fram Figure 9, that the system developed is
grest simplification of tha systess described in Sectien 2.
The systen has been designed in such a way as to simplify the
contiml of each modnle and also to enable sane of the modules
to be controlled in an informal wamner. This is essential for
2 small fast growing conpany, which does not bave the required
skills, tectnology and fimance to purchese scphisticated
computsr packages to control the system modules.

The systen proposed will be discussed briefly below:

Dawand Forecasting Module

In this system, Amurd forecasts are used for settlng up the
control sysbems for the management of the indeperdent demand
inventory items, [hus the demand forecasts are inputted into
the independent demard invertory module.
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inventory
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Demand Forecast
Independent Demand
Inventory Management Finished
Goods
Capacity Production plan Marketing
’;anning l""\ P | Department

Industrial i Inventory

Engineeting | | Material Requirements Status Of
Bill-Of-Materials Raw

x Materials

Shop-Floor Control
(Detail Scheduling)
Figure 8: Manufacturing Planning And Controf

System For A Small Fast Growing
L Company




Indepengent Demand Trventory Mocuile

Tuis moule is used to maintain and comtrol the reguired
levels of Efinished goods juventoxies in the warehouses. The
wadde is also used o calculate the Products that are
reqired to be produced and the quantities of these products
o produce.

She Production Flanning Module

This mofule calodlates the cmplete production plan for the
pericd.  The valldity of the plan is also determined, to
ensure that all the products can be produced within the

avaitable factory caparity.

Hattewial (pil ) odul

This modile is used to acconplish the detailed material and
capacity planning,

Shoo-Fleoy Contyal Veduls
This medule is concermed with mAnaging the detailed flow of

material inside the factory and the evecimn of the
production plan.
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The eystem proposed sbove is merely a guide to implementing
the mamfactiring plaming and contral system. It is
necesstvy for the different companies inplemnting the system,
the success of the implenentation.




This section of the project irvolved the designing amd
inplementation of a production planing and scheduling system,
o ba mplenentad at Avroy Shlain Cosmetics.

The initial stage of this fmplementation process invclved an
investigation into the conpany's background, inorder to be
dhle to adspt the system to the company's particular business
environment. (see section 5.1)

The next step wes the swmination of the method used to plan
aml schedule the production prior to the study (see section
5.2). The problems associated with this methed ave then
Qiscussed in section 5.2.1.

With these problems in mind, the designing of the production
examined in section 6.

It was also necessary o devalop the required infrastvuchue
and tools in order to design and implenent the new system.
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The tools that wers reguired to be developed (See exction 6)

- demand forecasts

- the contrel of independent.
demand imventory items

- ‘standard times

- the Gesign of a cwputer nodsl
o0 aid vith the schaduling task

It is crucial to realise that each stage Of the praject is
inextricably lirked, so that one paet cammot be elimimated
without having a Getrimental effect on the entire system. It
s becmuse of these interactions that we wers abls to realise
ari achleve the Tesults, imperative for the sucess of the
project.
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5.1 Coapany Backaround

The compary Was straevsd dn July 1973 by Avroy Shlain, to
Broduce cosmetics.

In 197, the jden of estahlishing a divect sales house was
first. comceived,  Avroy shlain's fimst premises were in
Blairgowrie.  Githin five years the caweny ot grev these
premises and woved to Randxng. With the cmpany's incredible
growth of approxinately 20-25¢ a year, these premises soon
becane inadequate and in 1994 they Toved to their present home
in Kramervilie.

Aveoy shladn believes that the sucoess of his conpary has been
as a result of their uniqus arder wimning Criteria, based an
pevple and persomal contact, By bringing a natiomride netvork
of beawty advisors (sales women) Yo your hame, they offer an
alternetive to tha impersonal aver-the-cowter buyiny that is
0 oftan hasty and inpulsive amd leads to expansive mistakes.

The distribution of the company’s products ave solely by the
use of beaty advisors, who e trained nof anly to sell
cosmetics bt to make sare that their custamers mestings ave
bereticial, interesting and informative.
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The heauty afvisors ave at the castemers’ be'X =nd call, Tesdy
to replace a prodict the Cistamer has run auk of, o ready o
wive advice on sone gift idea.

We copungs Plrst sales were pade in and arcund
Jehanmestury, but they son gvew and it vas not long bafore
they Dad cales tepresentatives fn Iwban, Pretoris, Vasl
Priangle, Port  Elizateth, Sact Lo, Pletersburg,
Hoemfentein, Cape Tom apd the Eastern Dransveal. Today
eales are nade throaghout South Africa,

In 1973 the cowpany started with 15 beauty advisors today they
bave over 5000. ALl the beauty advisors go through & highly
speciiilised training programss. Every beauty advisor is her
om koss, her tims is flexible and she alune sets linita for
her effort and income.

Treughort  the year there sve special offers, incentive
Pprograms and exciting competitions to motivate the beauty
avisors apd encoitage them to sell nove products. The
special offers are mde up oft Mother's day packs, Father's
@y packs, Christms gifts, snd general special offers to
bocet. sales,

T 1983 the company produced Scuth Africa's £ivst biclogical
revitalising cream, the Muwcslle produwct rapge. In 1985
Revitalin, wsed in the product range Mucelle developed by
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avroy Shlain, reccived an award from the Italian Socisty of
Cosmetic Chemists.

In 1973 the camany was laumched with 14 products, today they
tave close to 200 products, and an ammual sales apouwrting to
approximately RS millin.  The comany's product Tnge is
reviewed, adfusted and expanded routinely o meet new trends
and increasing demands.

The pro®ct range of 200 <an be brocken down into six
Gifferent product families, these ave: lipstick, serscle,
rall, cream, liquid, and tube. Each product family is filled
on & seperate production line, thus the assembly lines are
dedicated to @ particular product fanily.

The products that are mamifactured by the conpany, have a flat
singe level bi1l of materidls, with Done of the component
jtens beirng tine phased, this greatly reduces the complexity
of the plaming procesdure.

It of the 200 products that the compary sells, 95% of them
are mamufactwed irfiouse. ALl conpoment items vequired for
production are puchased from suppliers, of which 90% are
South, African based andl tha remaining are soimesd overseas.
55 2 result of this the cameny's prchasing departmert s to
Be cfficient, and enswe that al) copanent ibems are
purch gt and delivered on time to meet the production
schedules layed dowm.
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The company’s infrestvuctwe, and especially its production
plarqing department, did ot grow in proporticn to the overall
Growth of the product demnds. A direct result of Uiis wes
that the plaming department: was using methods :nd techniques
Whilch viere inaderate for the capery's peads.

A detrimental consequence of the wethois used, was tiat
approxiwately 15% Of the corpany's product yange Was out of
stock at any one particular time. This is highly unacceptable
in a cagany like avroy Shlain, were an ot of stock product
resilts in a beck order heving to be made, and also
damctivates the beaty sdvisors. Backerders cost the company
appreseimately R50,000 per Tonth in 1987.

The copary wes also experiencing prblens with its inventory
cantral.. Same finished gocds were considerably overstocked,
possibly up to 1,5 years nomml supply and in other cases
products were out of stock. As @ vesult of this, it was very
difficilt to calculate the overail muber of inventory turns
for each product,

The oumpany held apprexisataly R1,5 million of stock per ponth
in 1987,  his large stock halding wes as a direct result of
the poor irventory wanagement technlgues in use. However, as
3 result of the company's arder winning criteria of offering a
high service level to its custamers, it would require excess
producks  having to be held in stodk to reduce the
possibilities of stockouts. This in tum resilts in a lave
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mmount of meney invested in stock. It Vas felt by management
that with proper management of the stock, this investment
could be greatly reduced without effecting the service levels.

‘e company bas two computer systems to ald in the
Tamfectueing process. The first system runs on a IR 36.
This syetem contrls tie order processing and Finished goods
imventories. The second system 1WS on a ISMAT and it
cntyols the material regirements, sed the raw and packsging
matexial inventories.




Prodoction plaming wes carried out by a plamnar, who had no
fowpl training in ry scheduling technigues. The plamer wus
a secretary who Was prosoted to preduction planing, 2s the
company grey and rejiived a fuil-tims scheduler.

Teking imto acoamt the circmstances, ‘he Secretary
‘perforwed the schaduling task adequately. Ehe had the
initiative to e uwp on different scheduling technigues,
which balped her in the Production plaming, Ber scheduling
technigues were initially adequate, kut as the company grew abt
approxiataly 20-25 % per year and the demand for esch product
be discussed later.

Proguction plamning was iritiated by a verbal message from
the factory floor mansger tn the production planner when they
were in meed of more work. The production plamer ther
exmined the critical stock stams report. This repart gives
an indication that an item is below the "nimimm level® layed
down. 'Mis, together with knavledge of the cutrent depand
sitwation, sstablished the priority of precuction jobs on
which to start next:.
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ance the planner determined which job to beyin with, she vould
Bave to input the requirsuents into the camuter, to detemmine
“hether all the remived raw materials vers in stodk. If all
the raw asterials vere mot in stock, the job would have to
wait approximately three to %o ° weeks, as thia is the time
remired for & paterial order to be fulrillad.

If all the rav materizls were in stock, the plamner would
print out a job ticket, which states all the vequirements amd
thelr quantities. The job ticket wwild then be given to the
factory manager who would pass it on to the eparator who nives
the promuct. Once the kulk vas mixed it wes Toved from the
mixing mrea to the filling iine. The Teguired paciaging
material for the Drodict wold alse be tranaferzed from the
warehoase to the £ill line. The £illing process would then
commence,

ad  woald contime until either the  packaging er hulk
material was completed. ALl finished products would Wy =
transferred  ta  the finished goods warehouse, and .2
Temining packaging material weuld be taken  back to the
packaying raterial waxehouse.

The factiry manager would then inform the planner of the
antity of finished goods tramsferred to the warehouse. The
plamsr then uses these quantities to wdate the stock
Tecords on the oaputer.



5.2.1 Problems with this existing methcd.

There wes mo forpal Mearly warning™ system (i.e. which jtess
are likely tbe pafactured in the imediate period ahead).
The plamner 0 not have the knowledge or experience nesdad fo
plan productin for the period chesd. i indication of vhat
product to podws pest and the quantity reguired of that
profct, can be ascervained from a mamal cooparison betvesn
cuvent stock levels, ivmediats past usage, and minimm ievels
set for each prodact.

“Hinimm Jevels® (in effect Production Reorder Foints - ROP'S)
were set for eah profct, in omer to el the plamer in
detemining which product te profuce next. Tt is unclear how
these had been sek, but thers appear to be prohlens since sane
itens have very lamge stocks and otmers are out of stock.
These levels ace oritical becewse thay swe a prive vay in
“hich producticn "react{ve" plapning is initiated.

sincs the planner did not vse capacity plaming, and there
vere no stapdards on which to base capacity plamning, thers
was only a cruda nokion of vt could actually ke produced in
the paricd ahesd. The factary flcor mreger wes the only
person in the catpany who bad the required kncwlodse, based on
experience, to estimate the quantity of products that could be
produced in a given pericd.
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It was moted that within a peried, there vas either under
capacity loading or over capacity loading of the factary. Inis
resulted in the schedule having to be adjusted contimmusly,
acoarding to the capicity loading of the factary.

If the schedule was found to be ‘undercapscity’, tis did not
pose 00 much of a problem, as the plamer would schedile scne
other product to utilise tha exoess capacity. If the schedule
was fomd to be ‘overcapacity’ this resulted in sawe of the
products not being Eroduced within the period, and they watld
mave to be moved to the next perlod’s production schedule. The
dalay jn production oald result in products going out of
stock vhich in bum results in poor custamer service levels.

hen the production plamer issuxd a job ticket specifying
what product to memfachwe, the only Informtion that vas
given to the factary mwager ws the prolct to be
tammfactured and the quantdty of hulk material required. ¥o
information of Iow wany products should be filled was given,
and this was left vp ta the factory Tanager to datemine.

‘The method that the factory manager adopted was to transfer
ale the packaging material that was reguired for the
pertfcular product from the varehouse to the £i11 line. The
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profuct would then be £illed and packsd. The filling process
vould comtime il either the hulk mterial or any of the
packeging materisl comements were oamplete. At this stage
the quantity of Finished goods would be notsd ad then
tranaferred to the finished goods warehouse. Al rewedning
packaging materials would be transferred to the packaging
wershoase, k70 stage was the qUARTity of packaging material
doomented, ezt whan leaving the warehouss or rebuwning to
the warehmse on eapletion of the job.

The methed which was used to update the stock statue of the
packaging waterial was as follows. The factory maneger wald
inform the plamer of how mory finished goods vers transferred
to the finished goods warshouse.  The plarmer would then
update the padiaging material stock records an the coputer
from this informtion, The stock Tecoms vere inaccurate as a
yesilt of the method used to update the reconds. The plamner
dan't take into account the fact that a large amcuit of the
padeging material was defective. Mpproximately 10 ¥ of all
purchased goods were rajected an the line, these rejects wera
not noted earlier as a result of the poor quality control of
incoming goods.

The insccuracy of the stock data resulted in wany problems
vhich the planver had to deal with. In most cases the stock
yecords showed more stock than thare actually was on bard. A
oomon ooourvence that the plamner faced was that she would
specify a quantity of a f.odict to be made, check on the
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camputer to S8 that all the raw materials and packaging
materials wers on hand, and then issus the Sob ticket to the
factory maager. Gnce the bulk material wes mamifactured, it
would be Tovesd t0 the £i11 line and all the required Packaging
material would be txansparted to the £ill line. The £illing
and packaging of the product wald then start. After a
quantity pf products were packed, the line would stop =s one
of the compovents of the packaging vaterial wes in short
supply.  This would 2dav b profuction, s more packaging
material  would have to be purchased, which eould take
appracisately Hiras to four veeks depending an the ccuponent.,

The plamner would be faoed with the decision to either keep
the lne sst wp and to walt for the component or to end the
£l and start fiiling ancther product on e line, The
alternatives which the plamner facodi resuited in & lawe
emownt of wested time and factory capacity. This it tum
resulted in an increase in the production lead tine.

Ancther problem aruse when the Marketing Departwent decided to
have a prowbion on & certain product, There wme no
commication betwesn the Marketing Department and the
Production Flanning Department.  The plamner anly found cut
sbout the prowotion item about a week before it was to be
Jaunched to the customers.  This vesulted in the planner
baving to stop Rroduction of other products and expadite the
pronotional item. Thus the yroduction of the other items were
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mwed to another date. This also resulted in products being
ot of stock and complicated the scheduling process for the
plamer.

In studying the growth of Avroy Shlain a rmber of points
sbout the profcticn plamning nothods used can bo made at
varicus stages of the qrovih process.

Initially, when the compary was st the early stages of its
growth there was no requirement for a full-time scheduler.
Profwction plaming was perfarmed by the production Farager.
25 the cowary gvew, and the demand of products increized,
scheduling activities becone too involved and requived too
mch of the productien manager's time. At this stage It was
decided to promots the secretary to production plamer. The
plamer perfomed the schettiling task adequately for a period
of time, It a8 the comany grew and the demand for each
product incressed, the simple technigues uhich she used vars
not  sufficient to perform the scheduling tasks in a
satisfactory mawer. The methods which she adopted resulted
in a large mmber of preblens in the production planaing,
shich were discussed above.

Tt can easily b2 seen that 1f the comany did rot change it's
metheds of scheduling, the campany could be in serious
‘trouble.
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It was at this stags Of the growth of the compny that it vas
declded to investigate the covse of the problems. OPe of the
projects irvolved the stwdy of the Production plarndng and
scheduling metheds used by the caopany, and to design and
inplement new methods to aid the planner with plaming and
scheduling which wold take the growth of the company into
account.




It was at this stage of the conpany's growth that the author
was employed as a consultant, to implement changes to the
existing production plamming and cantwol system in ondar to

on close ewminacion of the Production Hanning Departuent,
i it's  affilisted depertmemts, that is, marketing,
purchasing, panufacturing, sales, etc, it was noted that the
mebers of these departments Qi@ not  have a clear
understanding Of st was Temuired of them for the efficient
reming of the Froguction Planning Department

It is necessary for all staft mewers asscclated with the
Flaming Degertvent to fully wderstand thelr role within
thefr cun department and 4180 the Links reqpuived batwesn their

Ihe first pase of the projeck involved a one day fraining
seminer which all employees associated with the planning
Gepartment attendsd., The different stages of the training
programe ave discused below. (see Figure 10) ’
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STAGE 1: The determination of what information
should be covered during the training
seminar

STAGE 2: One day seminar. During the seminar
all the requirements of the production
planning department will be discussed

l

STAGE 8: To determine whether the training
programme was a sucsess and o see
if any other areas need attention

|

STAGE 4: During this stage of the project,the
production planning department and its
related departments would be monitored,
to ensure that the department is running
smoothly.

Figure 10: The Different Stages Of The
Training Programme
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Prior to the full-day session all workers imvolved were asked
to £i11 out a questicratre. (sas Appendix Al}

fThe informtion cbtained from thy questiomraire was analysed,
and fram these results tha aress to concenTate on during the
one day session was datermined. The major areas of concem

were as followsi—

~ In most cates the employees believed that the departnent in
which they worked wvas the most lmportant one in the cotpeny.
They helieved that each department was run cn its own, and
iy commmicsted with e cther dspartiants vhan regiived.
The erployess did not see the cameny as one unit, which
voquired the efficiant and cxrrest commication Links between
different departuents, for the smooth rwning of the company.

- It vas apparent that mest of the eployess did not have a
clear vrderstanding of their antiual job description, They were
unaware of the actual activities they had to perform and how
theix work relsted to other departrents.

- Cosumlcation betwean the different departments vas almost
nonp-existent. Also some of the enployees believed that these
methods wers correct (that i, it is mot peccessary for
departzents to commmicate frequently, unless a problen showld
arise). ‘his typs of thinking showed a Glear misundarstanding
of how the company showld funckion. It was thus neccessary to
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orplain  to te aploysss what their roles within their
depertments were and also to dismss how the ' diffevent
dapartments were interelated with each ancther.

From this information the ane day seminar vas structured, and
the relevent topics for discussion were determined.

Stage 2,

A one day seninar was developed and attended by all employees
from the of sarksting,
sales and production planning.

seninar:

~ Srtzotnction to te planning dapartnent.

- Discussion of what role the plamning departnent
pexforms, and how these activities are to be scomglishad.

- Detailed Aiscussion of who performs the different sctivities
within the plaming department.

- Detatled discussion of how the different departwents link to
om cne unit, concentrating in mare detail on the
ineractions batwean the plaming departuent and its related
departments. (se= Figure 11).
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Marketing Detartment l Sales Departmenli ;
new product promotional expected
development, items can sales

promotional | | pe produced forecasts

items and or not

forecasts

iPRODUCTION PLANNING DEPARTMENT

{PPD)
material is in § |materiais that] | whether the what
stock for the } | ars required factory can produocts are !
products that to be produce the required to {\
are going to purchased production be produced
be produced plan |

] Purchasing Department | |Manufacturing Departmentl

Figure 11: The Relationship Of The Planning
Department And Its Related Departments
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The training session vas carried out in an informl wamer. A
lecture wes given on a topic. Onca all the mjor points were
pot  forverd, = disousein was initiated vhere ail the
erployess were involved: Trom the topics of the discussion it
wes deternined whether the employees uwerstood the new
concepts or mot. A large nawber of intevesting points cae
out  from the discussions, amil the amployees began to
understand their roles within the production plarming cycle.

At the end of the training sessimn the enployees involved vere
asked once again to complete the initial questicnaive.

The results cbtained from the seminar will be discissed balow.

Bage 3,

The gustiomaires were then collected and o agein
arly ed. A mmber of interesting points ware noted from
these questionaives:

~ The enployees began to understand that if the cavpany is to
operate efficiantly then it is necessary for the various
o work in close co-cperation. o
departnent: s more impartant than another and they are all
reardependant.




Page. 97

~ The enployess of the different departments began to
process ard how the different departwments are linked to the
‘planning department.

Frm these results it was clesr that the training session had
2 marked effect on the enployess' understanding of the Tole of
the production planning department.

Stage 4.

The final stage of the programe imvolved the mondtoring of
the departnents amd employess, wio were ralated to the
production plaming department. The monitoring of the
Qdiferent activitles was carried out while other changes to
the profuction plamning am echeduling methods were heing
performed.  These changes will be discussed in Sections 6.1 to

6.3,

Tt became apparent that afber the training programme, the
different Gepartwents started to cammmicate with each other,
a4 the amployess within each department knew what their tasks
and  shat their responaiblities were witnin the plamning
enviroment.

At this stage a production plamning A control system vas
designed to be lnplemarted at Avroy Shlain Cospebics. It mist
ke noted that when designing the system, the schematic
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proposed in Section 4 ¥as used as 2 guideline. Each module of
the system had to be modified and adopted to suite the
ocampeny's particular business envixorment.

Figure 12 Js a representation of the mxinles implememted and
the interactions betwean the different modules.

Wiat follow is an analysis of tha modifications made to the
different modrles within the cystem, in order for them to be

in this ocmpary




Demand Forecasts |

Inventory
Independent Demand Status of
inventory Management Finished
Goods
Gapacity Production Planning A Marketing
Plan and Scheduling Department

industrial
Engineering

Material Requirement

Inventory
Purchasil Plannin,
urchasing |« ning 1 Status

(Bill-of-Material)

Figure 12: The Production Planning and Control
Model implemented at Avroy Shiain
Cosmetics




Tage 100

6.1, Demand Forecastavy

In section 5.2 the methods which were adopted by the planning
department for scheduling the production in the factary were
discussed,  From the methed used it is noted that the plamer
did mot have any damend forecasts on which to base product
demard. “This made the scheduling task almost impossible, and
the plamer had to rely an her own experience and information
given by the wershouse mamager to detemine the product
demand.  This methed proved to be most unsatisfactory.

From Figure 32, it can be seen that the demend forecasting
wdile is the first link in the production plaming systen
proposad.  The irformation generated in this module is the
mmwmwmﬂmm
module. Without demand ferecasts the cameny has no
infomation to ald in the plamning of production for the
period shead.  fThis remuted in errors oocouring in the
production plan. e capany wowld tins experience large
veriances in sto levels, over stocked products in cne month
and out of stock products in other months.

As a result of these factors it was decided to determine
damand forecasts for the different profucts in order to
facilitate the produstion plenning activities.




Page 101

Sirce the campany kept no historical product denard data shich
is remired for demand forecasting, it wos thus necessary to
develop & Method for detenning the demand of each product.

2s the oconpany had fo histarical demerd data, it wes reguived
tw shrdy the historical informetion that the company aig keep
in arder to attenpt to deterine what the product dewands vere
in previcus years or months.

After exmining all the historical data vhich the eojpany had
collected, it was noted that sales re;<xcs were printed at the
every profuct. Tt was felt thet this: sx  ~spropriste
historical data avellstls e which © s festile

demand forecasts.

The method used to determine the percentage grovth of sales
per yaar, and the saley forscast per product, is Qiscuseed
below. (see Appendix Bl for illustration of how the demend
forscast wre deternined. )

gach profuct,

From the sales reports which dated back #s far as January 1965
the actoal sales figures for each product per month were
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deteryined. (see Appendix Bl step I for illustraticn of how
the actual sales figures vere calculated.)

the yer.

e the sctual sales for each prodwt per wonth vere
deternined (step 1), 4t  vwas mecestary to carefully
vestigate tha frend of the sales, In cxder to determine sme
corvelation between the santhly sales figures.

Graghs were plotted fnr sales figwes for 1985, 1985, and
1987.{ses Figus 13A for graphs plotted far produck A ).
Sintiar graphs wers plotted for all the copany products.

From the graph it can be sesn that theve appears to be mo
trend that the sales figures were following. (Tt mist be noted
at this stage that all the profucts sales figures when Plotted
on a graph hed very similer plots, that is, they did not
follow any txend), The exaple in Mpendix B.1 ds a
representation of all the products produced by the coepany.
From the graph it can be sean that the demand is stesdy and
not inherently seasonal, thus the sinple mean my be suitable
for Tepresenting the montaly sales.
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It was decided to take the Dean of the manthly sales figures
Of each year to represent the sales per momth, in crder to
belp simplify the calowlations of the percentage grovth of
sales from one year to the mext. It was believed that this
shplification was justified, as fllustrated by the graph in
Figure 13B, in which the plot can be represented as a straight
Line (the meem). Meaningful information can therefore be
cbtained from the muthly sales figures.

s can be seen in Appendix 8,1 step 1, the mean was calclated
for each set of data, and plotted on the graph.

once the monthly mean sales figures had been calculatad for
each year, that is, 1985, 1986, and 1987, sufficient
information was available to caloilate the percentage grovth
of sdles per year. ‘e method used can be sean in Appendix
Bil.step 3.

This exaple shows how the parcentage growth of sales from
985 to 1986, ond from 1986 to 1987 vas calculated for the
product A. It mSt he noted that the percentage growth of
sales from one year to the naxt varied for the dirferent
products, but the variances vers not very large, approxizately
St sbove and below the mean. As a Tesult of the spall
variances it was dacided to aversge the values calculated to
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SALES & MEAN
Figure 13B
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Geternine ap overall percentage sales grosth for all the
products.

The Sales and Marketing managers were then consulted and asked
vhether they believed the results calculated were acuurate
reflections of what actusliy occured during those pericds.
Both menagers belisved that the percentage growth calculated
for period 1985 to 1985 wes fairly acowate, bt that
calculated for period 1986 to 1987 vas not very accurats. The
o managers performed a marmREl comparisan between the actual
percentage growth fow the period and the calculated cre, when
paking thedr sssessoent.

One reasom for the value caloulated bedng inscourate by
approximucsly 5%, was as a Yemilt of only having data upto ant
including April 1987, thus the mean sales figures calmulated
for 1367 wera based on fom Wamths a5 ogposed to twelve
wnths,  Adjustrents made to the percentage growth for the
period, weva based on the managers forecast of expectad demard
aml expected grovth of the company for the year (that is, not
historical demand information, bt rather projected demand).
{sea Apperdix C.1 step 3)

In Step 4, the mean monthly sales forecast for 1937 wes
calculated, {see how ti2 dculation was performed for product
A see Appendix B.1 step 4, This calculation was carried cut



Page 107

for all products in order to determine the demend forecasts

far 1987.)

From tha historfcal data, one is reguired to calailate the
evpected percentage growth in sales for the pericd from the
present year to the next year, that is, 1987 to 1988 in this
case (see. Appendix B.1 step 5). Once the expected parcentage
growth of sales has besn calculated it is necessary to consult
the Sales and Marketing memagers to deternine whether they
agree or dissgres with the valus calculated. Tf changes must
be nade to the value they mist be mde at this stage.

Oroe the percentage growth in sales has been decided on, the
next stage is to determine the actual mean monthly sales
figures for each product for the present period, that is,
1987, This value is caioated using the actual sales values,
and not the forecasted values. Once the mean values have bean
calowlated the forecast for the future peried, that is, 1988,
can  ba calcplated. The fovecast would be determined by
pultiplying the percentage growth of sales (1967 to 1988), by
the mean monthly sales of each product for the present period.
(sea Appenctix 3.1 step 5.

This process would be carried out vhensver a forecast is
Togired,



Page 108

The pemard Forecasts would he inputted into the Tndependent
Demard Inventory Management Module. The way in Which the
forecasts will be used to achieve the inventory and production
contral required, will be discussed in section 6.2.



In section 5.2 fhe method which was adopted by the planning
department to comtzol the levels of the indeprndent demand
inventories $n the distribukicn varencuse was described. Fram
this it wes apparent thav the routine inventory decisions,
that is, the order quantity decision and the ander timing
decision, vere not very acamate.

28 a yesult of the inaccwacy of the routine imventory
Jscisions, it was reguired to study the different imventory
rersgement techniques. The Next step is to implement changes
to the methods wsed in oxder to improve the imentary
Taracenent, &l thus improve custower service, and contxol the
st of monay drvested in inventory.

oy ghlain Cosmtics is a company that has 2 oxder winning

critavia of offering a high service level to its customers.
To enswe this it is important for the company to have good
omtrel over it's Einished goods inventory. is a result the

company has  to contimually monitor the levels of inventory to
ensure they remain within the allowble range set by the
plonning department. It was declded to implement an imventory
control system that would trigger a reorder point ubena
predetemmined inventory level is reached. Thus, an indication
of wat profucts e vequired to be Pamifactured, can ba
cbtained when the reordex polnt is veached.
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The informition generated in tnis modwle would then be

It was decided to concamtrate the capany's efforts an the
of denerd {the resson for

this will ba discmead later in this section). It mmst be
noted that there are major differences between the methods for
managing thesa ana e
aifferences ocer minly becmise of differences in the sources
of ‘demand for the items contained in independent dewand
inventories and those in manufacturing inventories, The
e for erdeprofict items, mich s thoss stocked in the
werehouse, is primerily influemced by foctors which ere
independent of company decisions. These exbernsl fackors
inftuce 3 certain amunt of radom variations in the demnd
for such items. 7o a result, forecasts of demand (sss Section
6.1) for these tems ar typlcal projections of historical
demard pattens.,

The demend for the items in the manufactiring inventories, is
directly influanced by interral factors that are wall within
the control of the £im.

It vas decided to conpatrate cur efforts on the maTRgEREnt of
demprd i as these are

influenced by factors indeperdent oOf the company decisioms,
sl as, sales, which have the most effect on the custamer
sarvice level. It was felt that it was inportant for
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the company to inprove its management of these imventories.
This would reduced the amount of money dnwested in stock and
reduce the number of products going aut of stock, thus,
ingroving the custamer service.

The resson for mot concemtrating on the dependent demand
can be caloulated precisely onoe the assembly ard fabrication
production schedules ave determinsd. It was belisved that once
the demsrd for the independent demand items could be
accurately maneged, the sccaracy would then cascags from cne
to the next, and therefore be mairtained throughout. The
deternination of the dependent demand inventory items rely on
indepentent. demmnd jtems.

To increase service level requires a disproporticreta increase
in safety stock. If the reardar point is properly determined
by taking fnto accmmt the average lesd time derand, cne can
only risk a stockout during that recrder point period. As a
result safety stock does mot: need to be calculated oo total
demerdl veriability, but mther anly during the Tlead time
Peried, since this is the period of risk.

The greater the lead time, the longer the risk period, the
more often a resrder level is hit, the more lasd tine perfods
ccowr.  Cansemently one my want to miniwize the mmber of
lead time perlods during the yesr and this results in
incressing the order quantities mbstantially over the reowler
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level. A trade off has to b made batween the onder quantity
and mmber of lesd time pericds.

It ves decided with the inventory management that, as @ result
of the sbove menticned prodlems, it was necessary o develop
and inplement an invertory control system that would:

- imprave the stock status of all the produsts;

- does not recive a large amowt of data (historical), mor
calniations to desion the systen (as the company did Tot.
have the requivad data on hand)

- be easy to inpleent, and require a short time period to
implement; and

- the systam should not be dssigned in euch a vay
that it would be totally unfanilisr to the prodoction
plamer, and the inplenentatian should not requize a large
amcurt of training before the system could be implenented,

With these cbjestives in mind the system for wnitoring the
inventory was designed.

The firet stage of the design of the system involved the
determination of the Toutine inventory decisions, that is, how
mich should be ordered and vhen these orders should be placed.
Because the ocompany did not have any information recuived to
perfom the calculations recessary to determdre the Youtine
inventory declisions on hand, it was necessary to develop &
1ethad to deternine these decisions.
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After mich discussion it was decidsd to design the inventory
control model with a three months stock holding (this js the
raticoml copsclidated stock) and bese the ruutine decision
niles on this stock helding.

Before a decision vas made to base the inventory medel on a
three months stock holding, ¢ wmber of simlations were
portormed, vberehy the omow amy dnvested s culcutated
for different stock holdings, It was decided by the top
different similations and the probehility of any product going
out of stock, that the three months stock holding would ke

optimm for the company. If less than threa months tamget
stock level was chosan, the associabed ainistrative costs
wold ircrease wifavorably e to pore fregient ordering and
profuction nms.  Baving to monitor inventories more closely
an acourately would be too great a step of improvement for
the existing contwl systen, and 2 gradusl improvenent s
decided on rather than one lamye optimlzation which wmy
profuce a Dervous emviroment. Tt must be noted that the
Probebility of stock out of any product for the different
simlations coald not be calulated, as the campany &4 mot
Iave the required information on hand. It vas thus left up to
the experience of the cperations manager to deternine what the
different probabilities wouwd be.
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Once the decision wes wade to design the inventory control
system based on three months stock holding, it was time to
determine which ryoutine imventory decision model should be
aoptad.

From Sectian 3  Figme 7 the diffevent inventory decision
mules can be sen. Tt wes decided to adopt an inventory
control systen where the order frequency was fixed and order
quatity wes variable, that is, the S, T aystem was adopted
since it waz felt that it would be the simplest system to
rplenent. e training reuired by the production planer to
implemert the system would be less than that vecuived to
implemext any of the other inventory comtrel systems, Anothar
reason " for adepting these inventory decision mules was tue to
the fact that the campany clased its books at the end of each
Bonth. RS a result of this all product stock reconds vere
updated at the end of each month. It was thus decided that at
the end of exch morth the plamer would examine the product
stock status repart and detemmine what products have to be
produced during the period shead. This would be carried out
at the end of each wonth, thus the fixed cvder frequency
decision rule was adogted.

It wes believed that if any other imventory control system vas
adopted vhereby either the order freuency, or the arder
quantity were £ixed, it would result in the plaming operation
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being less flexitle. The production planner wld be forced
either to produce a product in a particuler quant ity, or ot &
prescrived time, or both, These systes would require a large
amunt of training and discipline, and it vas amticipated that
2 large mmber of ervors would result in the fnventory cuntrol
Quring the fplementation of the system.

The Routine Irventory Pecisions

One the inventery control systsm had bean decided on, 1t was
time to determine the mcidne irventory decisions, (the
reorder point), &nd the order guantity decisiors. As stavted
earlier in the section, these decision rules are not fixed,
bat are designed to aid the plamar in determining when anz in
WSt QUANLItY to order & paxticular product.

As a vesult of the lack of availability of data and
inforsation requized to calculate these decision rules
3y, an methed for ‘then had

to be determined. The method that was used, was for the
operations manager and the finance director to meet and pool
thelr oxperience in their different fields of the rusiness.
Te operstion maager was experfenced in profuction,
purchasing and saies, and the finance director was experienced
in the cost of holding inventory, the costs associated with
plaing orders and the general Tinancial requirements.
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After wxch discussion between the two Taragers, they devised
‘the model with the following constraimts

~ safety stock one mamthy

- trigger reorder point one month plus cne nonth safety
stock; and

- omler quantity equals three manths stock Rims an-hard
stock.

For {llustration of the systen see Figure 14.

The accuracy of the model maY reguire refining in the futurs,
since, at the tive of analysis many of the vawiables
mmmmxm%ﬂmmmmhm

Hanagenent: has sinca become more avare of these variahles used
in developing the model and have davised methods for tracking
informtion mxh as: order costs, setwp costs, imventory
bolding costs, opportunity costs, stockout costs, sexvice
level costs and the like. This informtion will be built up
in the fiy.ove and used in refinement of the inventory medel.

The infomation systen.

Once the routine imventory decision aedel was designed, the
next stage was the determination of the informetion system for
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imventory control. The informtion system aspect of the
routine decision rules is critical in the affective menagement
of iwentories. It is necessary to develop a system for
imvertry combrol  that would be effective, and produce
accurate information,

The imventery ¢-wtrol systam adopted was a pericdic (st month
eni) revie informtion systen. As a result of adopting the
the month end ilnventory status and the production plaming
modal developed on ihe Iotus packege (see Section 6.2.1) wes
dunloaded in Datch fom at month end. fThis allowed for a
months production plan to be generated,

A mnthly production schedule was chosen over a daily schedule
due to the foliowing factorst

() Downloading the stock status daily into the plamning
programme would have resulted in a highly dynemic produstion
schediile, which would change datly.

(2} Tme daily stock status may not be accurete. This is due
tor movement transactions an the conputer being delayed dua to
system down time, stock retwTs, inaccurate cn-hand quantities
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Tms it was believed that the monthiy revier of the stoci.
stains, besed on the Financial accounting pericd ends, would
satisfy the invemtory requirements and allow a monthly
profuction schedile to be detennined with & fixed priority,

Once the routine inventery decision model has been desigred,

ad  the infomstion system for the invemtory eontrol
daveloped, the mext: stage vas o inplenent the control system.

6.2.1

The implementation of the inventory control system wos
inplementzd in tuo stages.

Stag: one was made up of a t¥Aining program where tha control
aml information systens were explained to the profiwtion
planier. Tt vas believed to be very important: for the planfer
to fully uderstand how the systems are desiged and also to
Jnow how they £it inko the oyole of managerial control, as she
would be in charge of monitaring the systems.

The follosing steps and guidlines weve to be followed when

setting up the system:

— taka the monthly forecasts datermined in section 6.1 for
cach product, these forecasts are used in the fnventory
control nodels
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~ st the minimm stock level to equal ane Tonths forscaat,
thersfors, each pro ot vould have a safety Stock of one
oty

- the rearder point equals one month safety stock plus one
wookn stock; ard

~ the mevimm stock holding egials three months.

For an exaple of how the ivetory model was draun yp for
each product: refer to Appandiz C.1

Once all the wodels had been developad, the next stege was to
explain bov the planer vas going to use these models.

At this stage only the methods vequired by the plammer to use
the mdel, and the information that could be chtained from it
was explained. Haw the inventory control systen £its into the
plamning  proceduwrs, and bow it will be used in that
envivoment wili. be discussed in section 6.3

The method to be eed by the production planner in detarmining
the inventory status, and vhether any of tfie products need o
be produced is as follows:

- cbtain a stock status report (from the camputer
departuent) 7
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- oampare the stock levels from the camputer printout with
the models develored above for each product, and determine
the stock status, (Appeniix C.2 shows how the comparison is
0 be performad):

- onoe the plamer hias conpared the stock lavels and
deternined tha stock status, a decision is meda as to
whsther it is required to produce the product, or, whether
theve are enough of the preduct in stock; and

- if the profuct is required to be produced, the plamer then
determines the quantity required. (Ses Appendix C.2)

‘his method was time consuing and a mmber of errors resulted
in the caluclations as the procedure was perfored mamally.

25 a result of these problems, it vas decided to write a

camuter programme vhich would calculste the stock status of

each product,

The prgrame vas written with the following dbjectives ¢

- o yefuce the tive yequired for determining the stock
status of each products and

- to elimimte all errors when calculating the stock status.

Sea Appendix C.3 for the program , and cperating instvuctions.
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once the preduction plamer has entered all the required data
fnto the propams, the stock status and profuction
requirenents for esch product < be calculated as in Appentix
€3,  From this infornation the plamer can deternine yhich
pro®ict to produce and What quantity of the produst to
produce.

Figwe 15 shows the pricrities in which the different Profucts
are to be produced. As can be seen an the top of the list are
the products with a "critical" stock status. These ar the
products with stock levels which ame either in the safety
stock, or are aut of stock. In this case the plamer would be
reqired to jrodics the guantity cf products reqived to kiig
the stock Jevel frmm its present lvel to the mukimm stock .
leval laid down. The "make' etock status means that the
profucts stock level is between the safety stock, and the
veowder point,  In this case the inventory level has not yet
gue into the safety stock. The plamer vould be required to
produce the groduct dn a quantity that would bring the stock
level up to the meximm stock level lald down. Finally, thers
are the products with tha "OR stock stabis. These prodits
have stock levels vhich lie between the recrder point and the
maximm stock level laid do. These are the only products
that reguire no produsts to be produced, @S the stock levels
are within the allowabile renge.
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CODE DESCRIPTION | DATE 26/5/88 PRGRU
140171 ORGANIC COSMETIC SPO{126 |1250 3750 | 981 |CRIT {2799
120464 julIb- DI 23 { 800 2400 | 305 {CRIT {1795
210188 |HOM,-AEROSOL DEORANT 156 | 730 2200 | 462 |CRIT [1738

, ~COLOGNE 161 | 830 2500 | 813 [CRIT [1687
OWN RERRY 24 | 900 2400 | 768 [CRIT |1532

T TALC 6 [ 600 1800 | 211 {CRIT (1389

HAVE LOTION {355 [ 480 1450 { 33 {CRIT 1417

N-THE-ROPE 162 | 450 1350 | 274 {CRIT {1076

HOM, \VE BALM 154 | 350 1050 | 138 [CRIT | 852

211001 |SHO.-INVIGORATING LOTION {158 | 200 880 | 279 |CRIT | 601
12105 (PLINER — CORAL 49 | 290 800 ] 211 JCRIT § 589
211044 |SHO.-MOIST BALM 180 § 21% 650 | 66 |CRIT | 584
120501 |%iF~ RUBY ROSE 31§ 250 750 | 237 [CRIT | 513
210072 OH —SHAVE FOAM 153 ¢ 180 501 38 |CRIT | 462
180157 |TAH,~MOIST. FOR N/OILY  |118 15000 |{ 15000 [B846 |MAKE |6154
180130 TAH -MOIST. ¥OR DRY SKIN |117 |2000 6000 (2577 IMAKE |3423

122 11930 3800 (2459 {MAKE [3341

IGRT CREAM 143 {2015 6050 {2980 |MAKE [3070

NUC.-YOUTH GEL 135 |1670 5000 {2059 |MAKE {2941

200115 }NUC,-ULTRA RICH MOTST 141 |2730 8250 {538a {MAXE {2862
200165 |NUC,~EYE STICK 143 |1600 4800 [2243 |MAKE 2657
180599 E BUFFER C1i25 |2000 500D 13735 JMAKE )2265
161450 |B/C.-EMBRASING BODY sznx 132 }1500 4500 2417 |#AKE {2083
105058 |COPP-BODY SILK 12 }iego 4800 |2770 |MAKE  |2030
180009 |TAH.-SPE H.cxu. CLEAN 110 {1270 3600 |2188 [MAKE [1612

180101 BLOCK FACT|127 | 780 2350 | 953 |MAKE [1397
211036 | SHO. —zmu"rzn sHuﬁ/sz. 153 | 530 1600 | 613 [MAKE | 987
160342 INK-G1] 109 | §7C 2000 [1015 (MAKE [ 985
172146 EURNI: l-m GARGEYT 104 | 530 1600 | 562 |MAKE | 938
150436 |NATE- mmw BERRY 51 | 300 1500 | 584 |MAKE | 916
200050 |NUC,-FACE 137 | 830 2500 {1650 MAKE | 840
T20677 jire- soRwr ‘BRONZE 37 | 530 1600 | B13 [MAXE | 787

25 1800 {1015 |MAXE  7b4

s 1500 | 771 [MAKE § 729

5 1500 | 797 |MAKE | 703

1800 [1103 [MAKE | 697

1100 | 544 [MAKE | 55€

1350 | 81§ [MAKE | 531

1200 | 701 [MAKE [ 499

1000 | 598 {MARE | 402

1050 | 693 {MAKE [ 357

850 | 526 |MAKE | 324

750 [ 429 {MAKE | 321

5380 [3586 | OX [1784

4500 13093 | OK |1402

10600 }9213 | OK 1387

5000 3749 | OK |1251

3250 |3008 | OK | 241

800 | 559 | OK | 241

XP- BLANC DE NOIR 30 1650 |1412 [ OF [ 238
191418 (B/C.-AERDSOL DECDORANT 1131 { 300 900 | 578 | OK | 222

Figure 15: Priority In Which The Products Are
To Be Produced
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Wen the plamner vants to deteming which products to producs,
De would exanine the printowt Figwe 15 and produca the
products with the “oritical" stock status first, followed by
those with the “make" stock stabus. fhe guantities in which
these products would be preduced can be cbtained from the
printost.

In this section the method used to implement the imventory
cantrol system has bean described.

At this stage of the project the production plenwr was
faniler with the methods needed to3

- daternine the monthiy derend forecasts foi’ each product.
(Section 6.1}

- cantyal the indeperdent damard investories (Section 6.2);
am

- dstermine what produck to pRaduce, when ko produce the
product and in what quantity to produce the product.
{section 6.2.1).

The following stage was tha determination of time standards to
be used to caloulate the factory capacity reguired when
wanufachiring the products identified by the production plan.
This wil) be discussed in section €.3.
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the information systen for the inventory control developed, the
vext stage was to inplement the lmventory comtral system. A
description of how the systemwas implennted and used in the
prouction  planndng  and  control system is described in
Section 7).
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6.3 Production Planning And Scheduling Module

Onca the products veguired to be mamufactursd have been
determined in the Dniependent Dumand Tnventary Mansgement
nodule, the infommation is imutted into the Production
Plaming and Scheduling module, which is described in this
section.  In this woduile the plamer would schedule the
production and determine whether all the products requized can
be nanafactired in the available produstion peried.

With the aid of tine stanjards, the plamer is sble to convert
the profuction plan into a capacity requireents plan to
enspe that all the profucts Can be mamfactured in the
avalisble factory capacity. In this way the plammer can set
realistic production schadules,

Prior to the study, the copany had no time standards to aid
the production plamner with #he scheduling of production in
the fgactery., It wes thus neceseary to detemine time
standards.
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6.5.1  Method used when carrving out the time study.

The sty was divided intn Qi ffevent stages:

Stace 1: Cresting a spirit of Cocperution.

Athough it is ciwiouwsly pscessary at all times for good
relations to exist between the workers and managensnt, the
sucessful application of time study calls mot only for the
goedvill of the workers ut also for their co-operation,

In ordar o gain the co-operation of the enployess, grop
mestings were held with all the aployues fnvolved attending.
Bt these meetings the ressons for introducing the time study,
the methods ach wuld be used, the contribution that the
vorkers oaild wake, and the benefits they could reasonekly
opect to gain were outlined. During the mestings all the
qmstions the employess had, relating to the time stidy, ware
answered.

The workers were encouraged to siggest ideas any time during
the stuly, this wes believed would prowcte worker
co-cperation.

It was believed that sucvessful completiun of the fizst stage
of the stidy wmild result in worker co-operation during the
second stage of the study. The workers knew what the study
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entailed, and that it vould not jecpardise their jobs in any
vay, but. yather ipprove thelr working conditions.

€.3.1a Method i:

The first method for determining the standard time for & job
can he shown as followa:

The different activities carried out within the factory were
broken up into threa grows, these vere:

- Bulk memfacture,

- Filling.

~ Fackaging.

The filling activity was ths bottlemeck cperation in the
samfacturing process. Tt was thus balieved that by starting
the study in this aves, the benefits yained for the production
planning deportment would he greatsr than in tha cther two

arens.

In the f£illing ares, the bulk miterinl wes filled into the
reguired containers, that is, bottles or tubes. Once tha bulk
was £illed, the product vould then be moved to the packeging
area, whare it would be packed into its veguived cartens.

The f£illing process was broken wp into elements (see Pigure
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NAIL FILL PROCESS

{1). Insert metal pellet
(2). Filling

(8}, Insert brush

(4). Place lid on

{5). Label

(). Packaging

Figure 16: The Different Activities For The
Filling Process

FILLING AREA

Cream § | Liquid Nail Tube Aerosol § [Lipstick
Fill Fill Enamel | | Fill " Fill Fill
! Fill

Figure 17: The Different Families Of Products
In The Filling Area
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the different elements of the job vould be written down (see
Bgpendix 01). Fros this infomation the time standards were
caloulated.

Eroblens with this wethod.

The product range was far too large to Capry out a proper
study. The products were not growped according to their
method of £ill. Thus the £111 of all the products could not
be studied as this would have required more Hime than vas
avadlable. The possible benefits were not considared worth
the costs of such & time consuming stuly.

e sorkers &id ot fesl part of the stuly, they felt as
though they were being studied and were not helping or
corrituting to the study in any way. The .curacy of the
standsrds calculated was Mot very good, as the ratings given
to the wokers were not accurately detemined. This was due
to a lak of the required experiance and knowledge requived
shen perfoming a rating, and this resulted in emoms
cocurring in the caloulations

It can be seen from the problems associated with ths £irst
method used to detemine the time standawds, that it was
necessary o denzlope a new athod, shich wowid allaviate same
of these problems.
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6.3.18 Msthod 2:

e secont method used o determine the tine stanferds, ws to
e infomal technigues. Tt vas believed that it would ba more
advantagecus to the plamning department, and the company as a
Wbola o Aeterning the standards acomataly bt as QUcKY as
possible.

Before starting thé study it was decided that it wes necessary
to consolidate the lage product range (sproxisetely 200
proqucts), inte famiijes according to the method of £ill
vequired by the profuct. The method used to growp the
protucts was as folleus:

The predachs were grouped into Eamilies acconding to the six
Qifferent procesess used to £111 the hulk material, these ave:
lipetick, nafl enemel, tube, liguid, aercecl, and cveam £ill
(see Figare 17). The machinery required, and the time taken
to Fill the product giffered from one group to the other, as &
result of the different types of bulk maberials required.

Tt was decjded to involve the line workers, and aliow them to
help in detormining the standards. A time standard form wes
Gaveloped, uhich wes to be conpleted by the line workers. (see
Figure 18). With the line workers collecting the required
data it enswed that ot only was data callected for all
profusts  being fillad, but the tine to calculate the standards
would be greatly reduced.
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arce the form wes drawmn Up it was decided to appoint ome
worker on each line to be in chavge of campleting the form.
Thess workecs attended a mesting vhere they ware explained the
Tethod used to Complete the form, and how the infamation
citained from the form would be usad to dstemine the
standards.

Each production line was issoed a standard time form. When
ay profuction was perfored on a prticular line, data was
entered onto the form, Once all the datm was entersd onto the
stardard  foms, it wes Pessible to determive the time
standards, the method which was usad can be seen in Appendix
Ed

The time standards calculated for the different fwoducts
#1led on a particuler line compared favourably to the actual
times caloulated. It was therafore concluded that the method
used to calavlate the standards vas satisfactory.

One fwportant point that was noted during the study with this
method was the total co-operstion and Irvulvememit of the
workers.  Once the vorkers were familiar with the standard
foxm, and understood how the data sas used to cmiculats the
time standards, they were willing to help with the
calagaticns.  Sape of the line workers used their iniative
and discussed how ‘they could change the standard form to ald
with the calculations. — Aftev theix discussions the workers
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suggested a nmber of changes to be mde to the existing form,
these can be seen in Figure 19,

Coparing the two standard forms Figures 18 and 19 it can be
seen that the oviginal form ves designed in such & vay that
the workers were only required to input data, and perfomm no
caladations, e nev form Grawn up by the vorkers was of a
Gifferent matme, it remired the input of data, amd the
cafeulation of the standard time. This form Zhowed thet the
vorkers wanted to becme more involved in the actual
calelation of the standayds. From this it was concludes that
the method used to carry out the time study was working weli,
a5 the vorkers co-cpersted and felt part of the study. It was
Dbalieved that as a result, the acommcy of the stanims
calculated would be greater,

The deterniration of the time stondards in the £illing ares
oontimed for uproximbely one month. The standards vers
ecmined weskly to enswre that the line leaders wers
perforning the celeulations correctly. The standards conpared
favourably for the differsn: profuctian Lines, and it vas tms
conclided that the method used for determining the time
standards was suecesstul.

Once the method vsed proved to be satisfactory in the filling
area, and the results sshieved wene to the production planers
satisfaction, it wes decided that it was time to concentrate
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on the Gther aress of the factory, that is, the bulk
detexmining the tine standnds was adopbed for these two
axess.  Pigure 20 shows the breakiow of processes in the bulk
ramfacturing area, and Figwe 23 the breakdoum of processes
in the packaging avea.

Tt took approcmtely tree months from the start of the
ylementation of the secomd method, until It was felt that
the standards calculatad were accurate encugh to be used in
Geternining tha capacity requirements in the factory vhen
Producing the yroducts laid down in & production plan. The
stuly 4id rot end at this stags howsver, and i€ is still
continuing today, vhere the standands sre wiated when changes
are mads to the processes.

With the 2id of time standards, the plamner is shle to comvert
the production plan into lsbour hour requirepents, in arder to
determine the factory capacity requived £o preduce the plan.
This capacity requivement would then be campared with the
available factory capacity, to ensure that it is within jts
limits.  If ot, the planner wowid adjust the produckion plan
o ensare it it s within the copscity linits. n this way
the planner is able to produce a realistic production plan,
which s abla to be Prodwed within the available factory




BULK MANUFACTURING §

|
1

Counter Hot Cold Lipstic Mascara,
Rotating Mix Mix Kettle Kettle
Kettle Kettle Kettle

Figure 20: Breakdown Of Processes In The Bulk
Manufacturing Area

PACKAGING AREA

[ I .
Cartoning Shrink-wrap Labeling
Area Area Area

Figure 21: Breakdown Of Processes In The
Packaging Area




age 138

cambined in the case under study. This was possible due to
the mature of the products that are mamufoctured by the
camany. The entire product range can be hrcken wp into six
Gifferent families of preducts (Chat is, Lipstick, serosol,
cream, liguid, nail and tube), and each family of products are
filled on a particular production line. The product yautings
are simple, that is, the product would move from one station
to the next an the £ill line until the product is produced.
Al components have to be located at tha different work
stations st the start of the assembly of a froduct. This is
due o the fact that the products have flat bills of materials
and the cowonent itens arve mot tine phasad. These facts
greatly refuce the cumplexity of the planning procadure. In
thiz way the Rlamer wauld ofly schedule the froduction of the
produsts &l not: the components Tequired. The method adopked
By the plerning departnent will bs covered in Section 6.4

Once  the production plamer hes given the purchasing
depertment the production plan, it is up to the purchaser to
ensura that all the corponents are purchased and delivered on
tina to be walisiie for assesbly st the kine layed down on
the production schedute.




Pricr to the design of the owguter progremme to aid the
profuction plamer in scheduling, the plarer carried out the
scheciling activities Temally. Tne method adopted by the
plamer wes as folloes:

Farlier in this section time standards vere determined for the
Qifforent proguction i1l lines in the fattory (crean, liguid,
nafl, tubs, acrosale, and Lipetick limes).  Frou these
standards it is poesible to calfwiate the waximm apount of
progucts that can be filled per lins, that is the capacity per
lirs. Omce the capacity of each Line is calculated, the
factoiy capacity can be determined by adding the different
ine capacities tegdtber.

The method used to caloulate the line capacity vas as follows:
(ota, the standamd time wes caloulated in wnits of labour
homs, for example, 1000 wilts of lipstick per labour hour).

line capacity (In units of pridvcts) = mmber of hours worked
per day x mbar of
workers on Line x
stantard
= mober of wits that
can be produced,
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This formdla can be applied to all the producticn lines in
ordar to calculate the factory capacity. (It must be noted,
¥ the mmber of wsrkers per 1ine is predetermined and
£ixad)

In scheduling the producticn, the time standards weve nsed to
calealate the time requived to produce @ quantity of products
on a particolar Mine. fThe calculation W .as fodlows:

Tine required = {qUantity to be produced / standard time
for the line) X mmber of workers oo the
Line,

e the time Teguired to produce a certein guentity of
produsts on a2 particular line was calcilated, the next stage
was to scheduls the proguction on the different productius
lines.

It is poesible that rove then one Frodnct vould be £ 3¢a on a
particular production line each day. S a Tesult of this thc
setwp tima required to change from one preduct to the next
mad to be caloulated for each Lipe. The set-up Line vas mde
up of the time reguired to clean the £511 machines, remove arl
packaging materials from the line, set up the new product an
the fill machine, and bring a1l the requived packaging
material for the new product to the line,
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It was Geoidsd to use the Gantt Chart to represent the

production schedule for each 1ine, because itz

- can be used to schednle a particular profuckion line or
wachine certre:

- can be used in a manual scheduling system; and

~ provides a graphicel understanding of produckion schedwling
in the factory.

The method usedt

i. The production planner would taka all the products that
had to be filled (the products to be produced ave detsrained
a5 in section 6.2.1), and dlvide them into grups according to
the different product £i11 lines.

2. The plammer would then schedule the produstion of these
products on the varices £ill limes, with the aid of the time
standards.  Set-p tines wonld also b taken into acoount When
changing from ane product %o ancther on i particular line.

Apendix F.1 comtaina an eemple of hov the products sre
schecuied on the different f£ill 11 s uaing the Gantt Chant
technique.

nee the production planer had scheduled the products on the
differsnt  lines using the Gamtt hart, a graphical
Tepreserfation of the utilisation Of the available line
capacity vas provided,
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‘This method has many advantages associated with it.

~ #hen the production plarmer schadules the products o be
£11108 on the production lines, he or she is able to set
realistic schediles, that do st overload the lines. This
1s possible bacause the plamner can see graphically how
mxch capacity is required on a line to praduce the
products scheduled.

- T2 the plamner sets a production Flan and stipulates that
al1 the products planned have to be maymfactured, the
required factory capacity te produce all the preducts would
be deternined using the shove methed. Unca the capacity
has been caleulated the planner would debernine vhsther the
factory is over or wMer capacity. If it is over capacity
then a fore=sarning can be given to the factory workers
that overtive has to be worked in order to producs all the
required products. ‘The overtine can then he scheduled, or
the production plan altered.

- e production schedule provides a fore-warning of Woat
products are going £ be profwced, in what guantity and ,
when, This enabiles the production plasmer tor

- produce the requived bulk material only vhen it is
pequired (that is only when the product: is going to be
f£illed) (see section 6.4 to s how the bulk
warufactiring is scheduled);
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- tnis also alicws the factory Terager o prepare far
sebting up the £iF, iness and

- the factory managyer can ensure that all the required
packaging reterials required for the product
‘Secheduled are in stock and wove all the vegrived
Ppackaging waterials and bulk to the line prior to
setting p the £ill line so that: the set-up can be
reduced,

e factory memager can only canry out the activities listed
above if he is fore-yarmed of what products ave going to be
profoced and when.  This information is cbtained from the
production schaduls.

Althouf: there ave nimerous adventages of this method of
achaduling profuction, there are also same disadvantages,ie,

(1.3t requires time for the plamer to schedule the
producticn  on the different £ill lines, as it requires
detailed calculations.

(ii). When the plamer has schetuled tha products on the
varicus £il1 lines, = than decides to change sam of tha
products to be produced in the production time pericd. In
this case the plarmer would have to Tecalculate the production
schedvle for each line,  This would Tesult in tine being
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wasted, as the line schedules capmot be partially adjusted,
they have to be totlly recaleudated.

(iii}. Possible hwen errve when the mroduction plannar
perfors the wamual calculations required to dstermine the
awunt of time recessary to prodoce a quantity of a certain
product on a £ill line. Mawa) c2loulations reswt in
inocrrect: schahies,

23 @ result of the sbove problems, it was decided to design &
computer nodel, which would adopt the sane metheds as the
TAmal methed.

e programme wes written with the follawing dbjectives:

- %o ald the production plamer with the scheduling tasks;
e

- to redute the tino Teguired Uo produce the produstion
schedule to elininate all emors vhen caloulating the
schedule.

Sea  mppendix P2 for programe detafls wnd operating
instyuctions.

At this stage of tha company's growth, a scheduling packege
could have been purchused, wich would “mm been of equal or
greater banefit: to the company, However,  was felt that too
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little was Jmam apout the schediling requirements of the
company.  Instead an attempt would be wade to develop a simple
scheduling model with the information avallable. I is
avisaged that experience will be gained from the model
Gesigned  vhich womd in tine led to  wore refiped
specifications of the scheduling requirements.

Once the production plamec has entered all the requived date
into the computer, the profuction schedule for each ling would
be generated as in Zgpendix ¥.2. From the schedules geperated
ithe planmer can see whether the Linss are either under or over
loaded, Tn either case if the plamner wanted to change the
product plan in any way, the new plan would be entered into
the conguter and a new schedule would be generated.

The time reguired to generate the line schadiles 3= miniral,
thus allowing the production plamer to change the plan a
nmber of times, until the schedule gensrated meets his or her
requivenents.

The capter programe has a muer of advantages over the
wamal wethod of generating the schedile,

1. The mubsr of errors vesulting from Ui cali 1ion of the
time requived to produce a quantity of products wes greatly
Teducad, This vesuits in more accuvate schedules.

2. The time requized to generats the schectile is greatly
aduced with the aid of the computer programme, As a
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resnlt; 5f changes are to be made to the production plan it
dpes not take mich time o gensrate 2 pow schednle,

3. 2s & yemult of the short tine reqired to generate the
schedule, the programe allaved the production plamer to
‘pexforn what 16" analyses.

wca the proguction play has besn determined and the products
schequled to be mamifactured, the plamier then has to
determine the laterial requirepants for the particular plan.

e mtarial vemirenents moddle can be greatly simplified for
te compmy wder stuly, die to the nature of the products
that are produced (see Section 5.1 ). As 2 Tesult of this the
company would be shle to achieve sinflar results as wuld be
genarated ky an material reguivementa planning system if it
adopted  sinple technigues for detemminine the material

In this cass study the sateria] requirements are calculated by
using a shple K1) of witerisls explosion of the yrofucts
layed dowl in the production plan.

By v all e tosls requived to aid the plamier with the
production plamdng and scheduling had been designed ad
implenented { farecasting desand, eontrolling the invemtory of
indepenere damand items, the generation of time staniards and
‘the scheduling techniques}
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In the next section, the method by vhich the different modules
of the Production Flanning and Cantrol Syetem have been Linked
ad  adopted to Tmet the remirvemnts of Awey Shlain
Commeticss will be discussad. The mew method that has been
developed by the planning department to plan and schedule the
Production is also owered in the next section. Bpeciel
attention is given to the Puchasing of raw and packaging
uaterials,




The method described below, is the new method designed and
implenented for the plamving and scheduling of production.
This method takes into accourt the imventory cantzol of raw
mterials, paciaging raterials and finished goods. The
pauchesing of raw materials and packeging materials is also

At the begiming of each year the production plamner and the
representatives of the uarketing depertrent mest. At this
meeting the marketing representatives state what the special
offers are plamed to ba during the year. The plamner is
infomed of the months in which the offers will be lawnched,
and what. the expected sales quntities are going Lo be.

With this information, it embles the plarner to plan the
production of these spevial offers prior to their dates of
bedng lamnched.  Zrovisions can also be Tade in advance to
ensure et all the yew naterials and packaging materisls are
on hand wieq production is scheduled to camence. {Ses Figure
22 for illustraticn of the layoat of specisl offers.)
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Aart from the mesting held at the begimuing of the year,
Deeting is held ance a month. ‘s meeting is sttended by the
profuction planner, the purchaser and the representative of
the marketing department. At this meeting the syecial offers
that are scheuled far the following month ara discussed to
ansure that they will be produced en the dve date. IEf for amy
reason the offer camwt be produced an time, a decision is
mde durtng this mesting either to cancel the offer or to mve
5t to a later Gate. ’

If the marketing department has made any changes to the die
dates, or expected sales quantity of the special offers
already plamed, or adied more offers to the plan, it is
decided during this mesting vhsther these offers can ke made
or nok. fhe yeasons for nit heing sble to mafactuve these
products  could  be  because raw materials and packaging
waterials cannct ordered on tine, or that the factory has
tnsutpicient capacity.

It s very important that these meetings are held every mumth
to enswre that the plan for the special offer products is
aooarate and to ensire that the products are produced on their
due dates.
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€.4.2 The Role OF The Froduction Planner.

The profuction plamer dravs uwp tvo differest types of
reports.  The fimst is a farecast of the expected Eroduction
for a pericd of three months, This forecast is given to the
pOTiesing department, and is used to plan the orders of the
packeging materlals and rew matavials required to prodwe
these products. Tbe second report is an actusl monthly
production requirements schedule. ‘This Teport is genevated &t
the begiming of each month, and is the schedule for the
- production requirenents of that manth.

Do to the long lead times 2equired to purchase the reckaying
materjals(some packaging materials ave imported), the
production planper is Teguired to give the puichasing
departyent fore-sarning of what paterlsls ave required to
£P11 the profuction in the paricds shead. It was decided
that the plamer should give the purchesing department a
forecast of epected produstion for twee months aheed (this
a8 dane as the purchasing lead times varied from one vesk to
three months]. This mst ke dove so that the purchaser can
place the orders to ensure that the materials will be supplied
on tine.

The methods used by the purchasing department to purchase the
raw materials and packaginy materials are differsnt due to
differences in purchasing lead fines. The methods used will
be discussed later in this section.
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The second report that is generated by the prodution plamer
is the mxth's poductien plan.  This plan starts at the
begindng of the secand vesk of the month and ends at the end
of the first wesk of the next momth. Ths reasons for having
the start and ending dates of the math's production plan ares

- The company loses its accouts at the end of eadh month,
(that; is the worth end for the canpany)

~ At month and ail transfers in and cut of the warehouse are
balonced, and thus the stock levels ave adjusted to dotain
accurate stock kadlances.

- on the first working day of the month the pruduction
planner requesis a finshed gocds stock report to be
gerieratad by the aputer depertuent. This report i used
o deternine what products are required to be produced,
{See section 6.2.1)

~ once the plamer knows Vhat products are Tequired €0 be
profuced, and the quantity requived of each product to
produe, the next stage would be fov: the planner to
schadule the production in the factory, (See sectimm 6.3)
The time required by the produstion plamar to gencate the
production schedule for the factory is approximately cne
day. This means that at the end of tha first working day
of the month, the production scheinle vould he campleted.
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- ©n the moming of the second warking day of the nonth, a
purchasing Gepartwent. At this peeting the plamner
disoussas the production schedile with the purchaser &o
ensure that all the required rew materiale and packeging
materials that are reguirel to Namfacture the schedule are
in stock. I£ for same reasson same of the waterials are rot
in stock, the purchaser would inform the planner when the
mataxials ave going to ke delivered. I it is necessary
for the product to be scieduied at a later dats, the
‘plimer would havs to adjust the productson plan and
genarats a new production schedile to accomdate the late
deliveries.

- once the production schedule has been firalised, the
prodoction planner and the factory mnayer determines what
-bulk material has to be Produced during the next twes days
©of the mnth, to ersure that the bulk is mamifactured in
time for it to be fillsd, as laid down by the mrofuction
schedules. i

Appeilix G.1 illustrates the method used to determine what
Dk materisls are reguived to be produced and when they ore
required.
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s can ba seen from the points listed shove, it is mecessary
for the producticn planner to start scheduling the production
for the second wesk Of the Donth at the beginming of the
month,  This allows sufficient time for the plamer to sdfust
the schefule if reguived, and also to alloy for the fagmory
manager to profuce the required kulk materials during the
first week, to enswre that it would be resdy to be £illed at
‘the start. of the second week,

Before the factory mensger starts to £ill & prodist on & line,
he dravs wp & production tickst for the proquct (Ses Figure
23). At the start of each day the factory Tenager issues the
line supervisors with the production tickets vequired for the
profuicts that are going to be produced that day. The line
supervisor then uses these tickets to prepare tr  ines. If a
product is beiny f£illed, the supervisor vould exanine the
ticksts and detemine what profuxct is going to be filled
mext.  He would then st - to prepare for the set-up of the
lins, by bringing all the remired pacaging mterials and
ik, for the next profuct to be filled to the line, This
qreatly reciices the set-up time when changlny from ane product
to the next on a particular line, as the external set-ups
where now performed when the line was still ruming.
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PRODUCTION TICKET

LINE :_
DATE :

PRODUCT :
QUANTITY REQUIRED : '
QUANTITY FILLED :

TIME START :

TIME END : )

ANY REJECTED MATERIAL

Part Number Quantity Defective

1.

2.

3.

4,

5.

Figure 23: Production Ticket
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The production tickets follow the products fren the £illing
srea to the cartoning area, at which stage the balance of the
informatior vequired on the ticket is completed.

The finished prodmt is then peved fo the wmpehcise, and the
orduckien tickec i given to the pruduction planner.

‘he pudxtion placsr W vses the nfonmtion on the
tidet, twt ie, tw otal qantity of profucts prody-d is
wied, and it sona paciatiiy setenidls are found to be of poor
grlity, th quantity of eagh rrudnct rejected is imken into

ol

St %k reconds of the taw mierials and packagitg Taterials
2c1 updated on the TEM AN, anxd thist of the Finisued goods ave
wktza on the IEY 36, In thiS vy the accuracy of all the
stack Aroords 15 maintasped, and conbirsously \pdated. ’

In thiz gection we hive v/lusyzated ihe new rethods used by
the promction plamer *o sleh ant cchedule the monthly
piodition reguimmemts.  Mse dsruorsd URs the methed yesd
by the factovy ubger to Joilow the schelde to ensure that
a1l products i produced on time. Next. in wals saction the
methods wsd by the purchasing departismd to pachise the
packaging end raw materials will be discussed.
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#t the beginming of the month the production planner issues
the purchasing departwent a pro@uction forecast for three
months, as wentionad earlier.

Wen the pucieser recelves the forecast, he enters ail the
products 1isted on the forecast and their required quantities
into the computer (TBM AT). Fe then requests that the
conputer genarates a prirtout of the stock status of all the
peckaging material required. (See Rigne 24 for printost of
pckaging material reguired).

2s can ke sesn from the printout in Figure 23 considershle
informition is given on the pristout, that is, all the
packaging  materials  xequived, giving  the forecast
requivenents, the stocdk holding, quantity on arder, and the
quantity of each material that has to be ordered to fulfill
the three months denand.
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When determining the qumtity of profucts to pawhase the
wchaser is faced with three sevarics.

1 I the first case, the anhand stock covars the
requivevants for the twee months forscast. In this muse 1o
products are Tequived to be purchazed.

2. In the second cate, ths on-hand stock covers only part of
the requirement for the three months fopecast, (for exuple,
tio monthe out of three]. In this case the purchaser has to
parchase some prodwcts to profica the reduived forecasted
demand.

The guntity that can be purchased may be govarned by the
ninimm alicwble prrchase quantity, which is laid domn by the
suppliers, Tn this case the purchaser would order the mindmm
quartity,

The sgplisrs often prodwe their products in greater
quantities then is actually reguired to AQfI1l the three
ponth demond,  In this case the purchesing Gepartuent makes
arengenents with the suppliers that they would eplit the
deliveries of the order. They would supply endugh products to
fafill the remirements of the three yonths forecast (one
months requivements).  The supplier would then hold the
rensinder of the oxder Wil the product is required ak a
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later date which would be laid dow by the purchmsar. If ihe
sppliers do not hold the exress product, the whole order is
delivered at ancs and the balanca of produce is held in
inventory.

Igpendix 6.2 illustrates the method nssd by the purchaser when
deternining how mich of each packaging matsrial o purchase.

ihis method of purchasing is in line with mdern yemafacting
systams, since the sgplier is mare of the copay's
Production schefule at least three months in advance. The
bplication is  that the egplier can optimise his om
operations and thus pest the quirements move
etfectivaly,

6,4.3.2 Burchasing of t"s raw materials

Al vew waterials are purchased from local supplies. These
sp s hald stocks of all the materials requived by the
m, s a result the lead times of thess vaw materials is
approximately thres days.

Bt present the company policy in relatic’ o the stock of raw
waterials is to hold two to three weeke Jaquirements on hard
a5 a safety stodk, This enswred all v saterials to be on
band vhen vequired. It was belisved that us tha company geined
confidence in the purchasing procedwss snd the combrol of
inventory the eafety stock would be vedw:sd
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The raw meterial stock records are kept on the TEM AT
couptter.  This is to emble the purimnser to emine the
stock  haldings of any zaw material and detarmine its status ot
any ga.en time.

The metnod used by the purchasing department: to purchase xaw
waterials js the same as that usad for the packaging
materjals, except the monthly production scheduls was used
zather than the thres month forecast, (Ses Appendix G.3)

The atove ars the methods nov used by the purchasing
department to purchase both the raw meterials and fackaging
‘materials.

Bt the time of writiny this report, the nev methods used for
plarning s scheduling the profuction in the factory had been
inplemented for approdmtely seven pehs, The resules
achieved by the implenertation will be discussed in Section 7.
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7 EESOUE

The changes wade to The driginal methods used (see Section
6.4), proved to ba most udvantagecus as the company benefitted
grestly from them. S of the ryewilts achisved by the
impleventation of tha new method WALl be discussed belov.

1. The new method implemented encouraged the comtimuous
interaction betwean the production plarner and the mavketing
Gepartuent:.

This  resulted in the marketingy depariment issalny the
production plamer with a forecast of the year's mpecial
offers, listing the dates these offers are to be lmwched and
the ewpected sales quantites of each offer. This forecast is
slso updated every momth to enswre that it is as acourate as
passible. A8 a result of thess schedules, the plamner has
ample notice of what offers are going to be launched, and vhen
they are going to be launched. Thus the Plamer can plan for
the production of these ofers in advanoe, to epsure that they
Will be mamufactired prioz to the date of being lawnched.

With this method it was found that most of the special offers
vere rodaced prior to their due date and thus when the offer
wes launched, products wera in stock veady to be supplied.
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This hag the foliowing resalts:

- vhin the offer vas lawnched, and the sales women
2014 the offer, thay could be suwplied with the goods,
aut of the stock on hand imediataly?

- with the old method used, the offers vere not Produced
an arder for these products, the company would not be
atle to supply the goods, and they would have to be
Placed o backorder and supplied at a later date. This
method resulted in the sales women loosing motivation,
an custrwers being dissstistied. This is a highly
undersirable cutome for the carpany.

With the new wethod, havever, the offer is produced
prior to the launch date and waits in stock, so that it
can be delivered twediately. It has been noted that
the sales wonen have changed their attitudes from ane
of anticipating late deliveries of special offers, to
ane of Knowing when arders ave placed for offers, they
will be carried thvough.

These improvenents have also saved the company money. In 1987
the cost of backorders amounted to RS0,000 per month, and in
1988 with the new system izplemented the cost of backovders
had reduced ta R20,000 par moth.
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2, The production plamer gave the purchasing depavtment a
three month forscast of expected sales. Fram this forecast
the purchasing depavtuent can determine what rew matarials and
packaging waterials are remired to be purchased, to naet the
forecost demand.  This Tethed ensures that all the re puired
materials ave in stock prior to tha profuct being
menufactured,  The mhev methods adopted by the purchesing
Gpertmert laid down in Section 6,4 resultad in most of t.
witerials being in stock in the requived quantity, when nesded
for production, The rmber of products being ot of stock was
greatly reduced. (The mmber of component items ok of stock
s reduced £rem approximatsly 208 to betveen 5 and 108 at any
ane tims. )

The purchasing only purchasing -the vequived
anumt  of material as laid dom by the forecast, this
vesulted in:

~ the amwnt of money invested in stock bedng reduced,
{see quantities below) ;

- the invantory lavels kept at a acoeptable level,
{£inished goods at twes months natfonally, Taw and
packaging materials at their desired level as Jayed
down by the purchastiny departnent); and

- the possibility of any product going old and becamiing
dbsolete was Teduced.
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Setter ontrol of inventory of both the raw materisls and
packaging materials, as the stock levels are zeviewed ona
regular basit.

The anount of money invested in intemtery wes also grestly
‘veduoed:

THVERTORY. | 2987 (Rard) | 1988 (Rand)
Faw & Packaging | |
aterials | Lamml | 800,000
Finished Goods ] LEMOL | 1Ml
1 1
Stock Turms | 4-8 times/year | 7-8 imes/year

These figures are approximations af the value of imventory an
band at e particular time. The velative stock levels were
reduced greatly from 1987 to 1988, when you take into
consideration the guowh in sales and increase in prodwct
demerd.  To maintafn this decrease in stock levals, the stack
was required to twm arcusd approzimately 7-8 tives o year,

3. With the new method the production planner was able to
determine et products were required to be produced each
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nonth, with the aid of the compuber programe designed in
section 6.2.1, The programs vas designed in such a way that
it would maintain the imventery levels laid dom by the
oventiry control models designed in section 6.2,

This method of controlling the iiveitory of the independent
denend itens proved to be most sucosssful. At the time this
Teport was written, the finished goods lnventory levels in the
warehouse had levellal out to the desired three momths stock
Iolging.  The awoust of Momey irvestad in stock reduced fron
Rl.emill in 1887 to RL1 mill in 1988. ‘e comany wes
evpariencing @ reductim in stock oots of all products
(finished goods Ffrom 15% in 1987 to 5% in 1988, purchased
canponents 20% in 1987 to betueen 5 and 10% in 3988).

4. Once the plamer has deternined what products to produce,
the information is then entered into the computer programme
designed in section 6.3. The programis then schedules the
production in the Sactory for the month. The programme allovs
the plamer to calculate the factory capacity reguired to
mrodue the products. As is mentioned in section 6.3 the
planner can perform "hat 3 amalyses, with the production
schegule in order to produce a schetiile that is realistic, an
@n be produced in the allotted time period. Section 6.3 alsa
lists a mmber of advantages of using this new method of
schieduling the production in the factory.
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5. Wnen the production plannm: issued the month's produetion
Flan Yo the factory mamuger; the plan informed the factory
mpager WAt produmts to prodws, the “hulke betch size
required for each product, when to produce both the bulk
taterial and the prodict, and.vhat quantity ave requived. The
factory mamager was instrusted not to produce any mote or less
af the particular product thon was stated on the schedule.
This ensured that the imvemtory control of the 1o Naterials,
packaging materials and finished goods sere meintained.

Tt can be concluded from viewing the mmerous henefits gained
by the company dus to the inplementatimn of the new systen
used to plan and schefile the profuction in the factory, that
the profuction plamning amd control system was an undodsted

success,
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8. FUNRE TMPROVEMENTS

It is highly undesivabie for the coapany to stop impleventing
cinges to the methods used in the systém. By reviewing the
systeps  contimicly, ihe campany cold mmpove the system,
and thereby ivgrove the results cbtained.

S suggested chamges that could be mede to the prasent
system axe:

1. Avroy shialn Qosmetics should move towards the Just in time
(9IT} schedNing tetimigues which implies produsing to market
rate of demand in the very short term, and inperticular
avoiding  overproducing.  According to Bicheno (22), thw
cardiral sin undsr JIT is overproducing. In other words you
mst avold making anything, including camponents and £irel
products that camot be sold in the very short tevn. The
scheduling mile s to pxoduce an ever greatey proportion of
jtems Just Tn-Time to be shippe@, JIT tries to achieve
contimous Flow which mininises lead tine.

To ivplement JIT s to move towads producing a seb of
Products across the range, with quantitiss and fpoducts to the
curent sales mix, in a shorter and shorter time buckst.
Scheduling alms at sending throuh a set of prodcts vhich
w1 mest the market devand for tust time bucket, whilst not
overproducing,  Ultimately, as ths lot size reduces, a
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caaplete warket place range wild be produced pertaps every
day or evan every howr. Regeler schedules, comprising the
camplete proportional range, would be repeated with increasing
froqency, Iut decvessed mmber Of itess. fhis would Test
in the inventory lisels being rednoed.

Bicheno (22}, belioves that it is dangerous to wove towards
OIT schefuling wnless there is good control over imentories.
It is believed that the system proposed and implemented at
Aoy éhlain, for the mmgenant of produckion and scheduling
WOl serva a5 a good base from which to build,

2. A production pull systen can bs Inplemented to simglify the
plamning procedure. ‘e inventary levels in the varshouse cam
serve as pul) signais, When they reach a predetermined level,
the warehouse Daneger weild lssue @ production ticket: to the
factory wanager. ‘The ticket would have inforwation with
reurds to the product and the quant  of the product to
produce. o this way Produchs wodd we pulled from the
factory to the warehouse vhen Teqrired.

The "Bl Systew” is an fmportant JTP tool for scheduling.
requilar batch sizes it becomes & prime tool to comtwol
Iwentory levels and prevant. overproqucing.
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3. The company showid Tdify the two computers (TEM AT and IaM
36), to ensble twm to commnicate With each other. This would
remce the amount Of remml data gt Temived. The
infarmation £lov would ba as follows:

Data Flow | Iformevion Transferred

B 36 - IM AT Lotus | Stock level of finished goods
IB{ AT Jotus ~ THIAY, | Production schedule and forscasts
Parchasing and bi3l |

of materizls progran |

4. 2vroy Shlain Oosmetics is depsndent on 4ts supplierst
delivery performuce. This is due to the fact that all
conponent items ave parchased and late deliveries can lead to
production schedwles not being met. To ensure that tha
companent tems ave deliveved o their dus dates, and in the
required quantities, it is requived of the conpary to improve
it's vendor relationships.  In this way the suppliers cld
become a definite Yink within the production plamning system.
The vendors could be given fora-waming of What profucts are
required, and this would alloy them to plan for their
Production n advance.

A5 lot sizes are reduced it is desirdble o have parts
deliversd in smaller lots just-intine for assembly or
Processing.  The buyers must begin the tasks of working with
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supliers to enswe delivery in swall lot sizes and with
parfect quality. This is a task thel may take years.
Tmportantly, there are revards for both parties. John Bichemo
Palisves thet the supplier can move towards JIT even Zster,
can prodce in smiller regilar lots, avoid finished goods
inventories and erdoy an increasingly secure warket.

o Bicheno (22), believes that under JIT, proctiement is x
new art, Procumement sheuid play the central role betwesn
supplier on the one hand ant design, quality and memifacturing
m the other. The twyer beccmes a facilitator of
commication, spepdlng a wjor aouwt of tive in supplierst
plants and with his oun engineers and cperations managers.

It mst be noted that these sugested changes for the
Profuction plaming and  echediling methods, are not
necessarily the culy ones that should be faken into account.
As changes are wade to the eystes, it would hightight other
areas vhers mttention is needed. This profect is 2 continuous
cone, where the system is contirucusly wdated to improve its
effectiveness and etficlency.
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9.  CONCIISTON

This rEport vas divided into eight sections, Sectjons one to
thres are devated to theoretical aspects of rwoduction
pPlanrdng and contxol. In these sections different wmodels
proposed by different authors wers examined, and appiied to &
sl fast growing mamiecturing usiness envirorment.

In section fax a system wae Sesigned for the Productien
Planing and Gwtrel sitcis t siness enviromment under
study, The system represens an ovawall system chjective,
The medel presents & useful way to divide the overall system
dbsjectives  into  subsystem projects. The  critica
inplenentation question is which project te take an, and in
what omiex. As mentioned in Section 10 this depends on the
company under study.

In the next three sections the proposed model is applied and
tested. These sections offer an effective method of
implementing the system at Avroy Shlain Cosmetics. ‘The
oompeny is a smail fast growing company which is engeged in
line sssambly, and producsss & wide variety of products to
stock,

section 7 examines the results achieved by the implenentation
of system, uhile section 8 suggestes same futwre changes that
@n ke mde to  the systm to  jugove it
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The system proposed in Section 4 is mewsly a guife for
cogamies  in  the bosiness envircment undar otady, to
implement a Production Planming and Control Spstes.

The mdel to vhich a cupary should be poving to, is the
general Production Plamning and Control Schematic, presented
in Figwe 5. A fivet stap in establishing the cumrent
positia OF the cwpany is to deternine how well each of these
Todnles i perfomed. The first test is ane of canpletensss.
are thers my gaps In the cumrest profuctiou plamning and
control system or is perfomance SO por in any activity that
it might as well nat exist ?

When inplenenting the production plamning and corTol system,
it does ot matter which mofwle one starts implementing
fixst.  The key is o ariuiculy asass dhere the capary is
and where it should be.

Vollmam, Berry and Whybark (5), balievs that o same extent,
a1 companies tend to cansider themselves unigue, often to the
detwinent of the system irplementarion. Bawwer, thers are
indeed aspects of each camany's situation that wke sane
systen modiles more appropriate than others for implanentation
emphasis. Tt is thus necessory for the canpany to determine
#t's particuiar business emviroment, before determining the
modules to implement fivst. n so doing the company vould ba
able to adopt the system to it's particular enviroment and
requirements to ensure the success of the implementation.
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Smplewentation efforts should be Aivided into mrageable
ubtasks, so that each task yields concrete berefits. In this
way the piople involved in the inplemertation would ses the
results and benefits of each module once implemented, much
quicker than 1f tha entire systm yas impleventted as a whols.
one ehould start with a subsystem that can b implemented
quickly and that will be of recognized use to sam readily
dentified user grovp. As a result of this, the project teem
wolld Be encoursged, motivatad and eager to carry cn uith the
next stage of the implewentation process. The entire system
oould ba implementad in this way.

It is almest impossible to over empusize the role of
etication in achieviny an effactive system implementation.
Training should ke given to .11 pagple involved in the project
at all stages, and they should be aware of what changes are
throgghout the implementation stages, which is essential for
the success of the project,

¥o matter hov a copany may adopt the system to it's
perticilar business ewiroment, the system st be
contimously nonitored and changes wde when necessary.
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1. VAT DECARENT DO YOU BEGIEVE IS THE MOST TMRORIANT
WITHIN THE CRGSNIZATION 7

3. VERP Y8 YOUR ROLE WITHEN YOUR DEPRRTMENT ?

4. VBT LINKS EXTST, OR DO YOU EELTRVE SHOUID EXTST METWEEN
YOUR DEEARIMENT AND i PROTUCIION PTANNING DERARTMENT 7
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BRI Brl

This exaple illustrates how the fovecasts vere caloulated for

each product. In this exmyple the fomcests are calculated
for Product A,

Step 1 ¢ The deterninaticn of the actual sales per Ponth for
Peoduct: A,

From the sules reports it was poseible to fetermine the actual
sales tigures for Product A, for the period Jamuary 2965 o

Bpril 1987,

Table of sales for Product At

1985 | 086 | 1987
| qumary 212 410
| Feuazy 230 300
| warch 236 § 353 a5
| April 28 280 4
[ My 250 | 260
| Jwe 260 300
| ouly 224 ] 270
1 Bugust 260 | 290
| September | 215 | 290
| octover 25 { 310
{ MNoverber 240 | 320
[ Decemper | 232 | 20
I



Step 2 : e deternination of the pthly sales trends during
the year.
Figurs B #hows the graphs plotted for product A of the Sales

figures vi.zde the Henths for 1985 to 1987,

Figure B2 ehoss the sams grephs Flotted for prduct A as shom
in Pigure Bl except the mean sales per year is also plotted.

Step 3 : Th. caleulation of the percentage growth of sales
from ane year to the next for Product. A

From Step 2, we have determined the mean monthly sales figures
for each year for Product A,

The percentage growth of sales for the pericd 1965 ~ 1986,
300
wmm = 1) % 300w 29%
233

Thy percentage growth of sales for the pericd 1986 - 1967,

402
(===~ 1) %100 = 34§
00



. Tage 178

600

ace

200

SALES 1985-1987
Figure B1

SALES

-]

-\/I* /\V,«/’\»
A —

PR TS WO SN SN Y S AT S S S

JAN FEBMAR APR MAY JUN JUL AUG SEP OCT NOV DEG
MONTH

—— Beries A — Series B ¥ 3eries C

Sorige A - Seles 1985

8orles B

~ Seles 1986

Ssrlos C - Seles 1987




Fage 179

SALES & MEAN
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The percentage growth of sales was caleulated for all the
Twoducts, using the same method as was used for Product A
above,

e next stage Was to add ell the percantage grovths of tie
aiffernt proficts together ard determine the average growth.
Tis could be dine, as the Varionces in grovth from one
Profuct to the next vas foud to be el approcimately 5%
deviation from the mean.

The average percentage growth for all the products wes found
0 bes

1985 - 4o ~ 1986 ves 25%

1896 « to - 1987 vas 30%

After coosulting the Sales and Marketing managers, the
percentage grovth of sales wera then changed to

1985 - to - 1986 was 25%

1986 - to ~ 1987 wms 35%

Step 4 © The deternination of the sales forecast for product A
for the pericd 2987,

I step 2, the nean panthly sales figures vere caloulated for
pwoduct A IE was found that the mean monthly sales figure
for 1586 was 300 unftus. In step 3, the average percentage
growth of sales for 1586 - to - 1987 vas colalated ang Souwd
to be 38%
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Therefors, the mean monthly sales foyecast for product A for
1987 =300 % {14 0,35 )
= 405 units

$tep § : e determination of the monthly sales forecast for
future yesys. In our case for the pericd 1984,

he average percentage growthg of sales for perind 1965 - 1986
and 1986 - 1987, was calculated in step 3.

1985 ~ o - 1986 = 25%

1986 - o - 1987 = 35%

Tnczmase in percentage grovth between these t pericds = 104
Theretore, the expected percentage growth for the period
1987 - to - 1088 = 45%

Once the expectad percentage growth has besn caloulated, it is
necessary to consult the Marketing and Sales managers to
deternine wheather they agres or disagres with the values
calcdlated. If changes axe to be mads to this value, they
mist be made at this stage,

The next stage vould bs to caloilate the mean Donthly sales
figures for the profucts for 1968. You first caloulate tne
actual mear wontiily sales figures for each product for the
pericd 1967. Then the Tean mmthily forecast for each product
for 1986 = Actual mean Ronthly sales figure for the froduct 4
‘the expacted percentage growth in sales for
1987 - 1988, as calculated abova.
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In appendix B, step 4 the mean manthly foyecast for pruduct A,
for 1987 vas determiped.

Product: A = 405 wiits Sor 1987

e inventory control Todel can be drawn up with the xid of
this forecasted valve.

Hindnm Steck = 1 month = 405 units
safety Stock =1 Tonth = 408 units
Reorder point =2 wonths = 810 units

Ovder (naximm stock) = 3 ponthe = 1215 unzts

Figare 0 represents the model stock holding for product A.
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Stock
“:’:’1“;9 MAXIMUM STOCK HOLDING
{unlts)
REORDER POINT
810
(units}
405
{anlte)
5555550

Titne ->

Figure C1: Model Stock Holding For
Product A.
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In this section an example will illustrate haw the preduction
planner would campare the stock status of product A 0 it's
mdel steck holding debernined in Appendix C:l. This exuple
will illustrate thres sanarios.

Comparisens will be mede between the stock stabus, and the
modal determined in Appendix C:1 for profuct A.

1. Fxm the steck status report, it is found that the stock
holding for product A = 900 units.

.. couparing this figure to the stock model, it can be seen
that it lies between the 2 month and 3 manth stock bolding.
Therefore, no profucts have £ be produced and the stock
status is " OR ",

2. Fram the stock status report, it is found that the stock
holding for product A = =.0 wits.

When cowparing this figure to the stock moded, it can be seen
that it lies betwes the 1 menth and 2 nonth stock holding.
‘marefore, products have to be produced, and the stock status
s AR 0,
In this case the production planner woxld schsdule protucts to
e produced.
Frber of products £o produce = 1215 - 500

= 715 wits
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3. From the stock statis Teport, it is found that the stock
holding for proguct A = 30 nits.

When comparing this figure to the stock model, it can be seen
that it lies betyeen the 0 stock holding, and ene manith.
Therefore, it is within the safety stock, and profucts have to
be produced. In this case the product stock status is
Teritical”.

The production glanrer would bave to schadile production.

The mmber of products to produce = 1215 - 300
= 915 units.
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The programs sas written utilising the otus 123 spreadsheet:
programe. The programe was designed ard written in such &
Wy as to aid the production planer in determining the stock
status for each profuct, The programne is based on the
inventory contxol podel desigred in Section 6.2 for each
product.

The Rrogramee was writtan in such a way that the stock status
for esch prodnct would be caloulsted, The programse camparss
the actusl stock holding with the inventory modal for each
product, to determine the stock status.

TIf the preduct stox holding st

- grester then2mc ., . "B ths status is ¥ OK ¢

= less then 2 mar +o 3 4 then L muth, then stock
status is " ¥ARE

- less then 1 memth, fues stock statis is N CRITICAL ¥.

Beyides caloulating the stock status of each product, the
programa alsa caloulabes how mch of each prodnct is requized
o0 be profuced. The methods adopted when designing the
programe, £ollovs the sape procedure as Lilustrated in
Appeniix €:2.

The mathod to be used by the planrar when using the programme:

1. s can be see from Figure €2, the monthly and 3 monthly
denands for éach product are entersd into the programe.
These figures can be changed at anyiime, when the monthly
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CODE DESCRIPTION | DATE 26/5/88 |[3-MONTH|STOCK |STATUS|PRODUC
104y 7 |H/S.-E.D.P.50 ML 1| 570 1700
1040.5 {H/S.-E.D.F 25 ML 2 | 280 850
104043 |W/S.-CR.BATH CONCENTRATE | 3 ] 233 700
104076 }5/5.-BODY SIIX 250 ML 4] 430 1300
104124 {3/S,-PURFUME DEODORANT 5 | 470 1450
= 6 ! §00 1800
7| 670 2000
& | 100 300
o | 200 500
10 | 275 800
i1 | 300 900
12 1800 4800
13 | 600 1800
105155 Cope_NoTeR BAR 14 1700 5000
105163 15 {1500 4800
106003 |LA BALLE-EDP 25ML 15 I3
1100319 |B/C- SEAMPOO N/D 17 | 730 2200
110027 [B/C- SHAMPUG OILI 18 | 500 1500 -
110043 |B/C- CONDITIONER 19 | 600 1800
110078 |B/C- ANTIDANDR. SH. N/D | 20 | 330 1000
110094 |B/C~ ANTIDANDR SH. OILY | 21 | 250 750
110221 |B/C- STYLING GEL 22 | 400 1200
120464 |LIP- DESERT SAND 23 | 800 2400
120472 |LIP~ BKOWN BERRY 24| 800 2400
120480 |LIP- PEACH 25 | 600 1800
120499 {LIP- S0FT PINK 26 | 600 1800
120502 JLIP- 27 | 600 1800
120330 {LIP- CORAL FROST 28 § 800 1800
120545 {LIP~ PINK CHAMPAGN: 29 | 380 1150
120583 E NOIR 30 | 550 1650
120863 {LIP- RUBY ROSE 31 [ 250 750
120588 BURGUNDY WINE 3z | 880 2050
120596 |LIP- PINK SPICE 33 | 950 2850
120616 |LIP- RED VALENTINE 34 | 300 900
120634 |LIP- SAHARA R 35 | 180 550
120669 |LIP- WARM COI 36 | 670 2000
120677 |LIP- BURNT BRONZE 37 | 830 1600
120885 |LIP- HOT 3¢ | 930 2900
121029 IPLINER - ROSE 39 | 500 1500
121037 LIPLINER ~ CORAL 40 | 270 800
121045 LIP SHINE 41 | 200 500
130036 INSTANT NALL DRY 42 | 250 750
130052 ORANGE STTCKS 3 | 100 200
130079 NAIL ENj 4 | 200 800
130085 CUTICAL MASSAGE CREA| 45 | 270 800
130133 CTICALE REMOVER 48 | 130 400
130168 RY BOARDS 47 | 138 350
130184 TOP BASE COAT 45 | 350 1050
130230 NATL ESSENTIALS 49 | 700 2100
150428 |NAIL-DESERT SAND 50 | 500 1500
150436 |NATL-BROWN BERRY 51 | 500 1500
150444 |NAIL-PEACK 52 | 450 1350
150452 |{NAIL-SOFT PINK 53 | 450 1350
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forecasts are updated to ensure that the programse is
accurate, and using the correct data.

2. Wen the plamer " FOOIS * the system un, the progremw:
would be as in Figure C2.

3. The plamner weuld then enter the curvent. date and then
the stock levels far each prodinct, see Figure C3.

4. e profuction planper yould then instruct the programse to
caloilate the product stock status, and the reduivensnzs for
production, see Figure 4.

5. tove the profucts stock status have been calculated, the
‘plamer would then sort the products in order of most
CRTTICALI prducts down to products that do not have to ba
preduced.

6. From the printout in Figure ¢S, the planner can determine
sbat products to plan for prodocticn, and the quantity that is
requized £ be produced.
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CODE DESCRIPTION | DATE 26/5/38 STATUS [ BRODUC
104027 {H/S.-E.D.P.50 1% 1] 570 1700 | 2029
304035 1W/S.—E.D.P 25 ML 2 | 280 850 | 528
104043 {W/S.—CR.BATH CONCENTRATE | 3 | 233 700 { 2492
104078 {31/, —BODY SLIK 280 ML 4| 430 1300 | 1185
10412 PUR!'UHK DORANT 5| 470 1450 | 1269
104140 {H/S.~FRAC ALC 6 | 800 1800 | 211
104183 {W/S. —mrsmmn@ BARS 71 670 2000 | 2391
104175 |H/S.~REF) 8 | 100 300 | 1737
104280 w/s.—s.u‘P'as . ¢ | 208 500 | 494
105015 jCOPE~E.D.P.50 ML 10 | 275 800 | 559
105023 {COPP-E.D.F.25 Mi 11 | 300 900 | 1563
105058 {COPP-RODY STLX 12 |1600 4800 | 2770
105147 |COPP- i'RAG] 13 | 600 1800 | L25¢
105155 |COPE-MOIST BAR 14 |1700 5000 | 3749
105163 -] RAN| 15 |1600 4e00 | 5882
10600; -EDP 25MD 15 o 6000
110019 |B/C- SHAMPOO N/D 17 | 730 2200 | 1762
110027 ~ SHAMPOO OILY 18 | 500 1500 | 1639
110043 {B/C- CONDITIONER 19 | s00 1800 | 1849
11007t TDANDR. SH. N/D | 20 | 330 1000 | 1830
110094 |B/C- ANTIDANDR SH. OILY | 21 | 250 750 | 1571
110221 |B/C~ SYYLING GEL 22 | 400 1200 | 2066
120464 [LIP- DESERT SAND 23 | 800 2400 | 505
120472 [LIP~ BROWN BERRY 247| 800 2400 | 758
120480 |LIP- PEACH 45 | 500 1800 | 1016
120499 |LIP~ SOFT PINK 26 | 600 1800 | 1471
120502 {LIP- AR 27 | 600 1800 [ 2018
320510 |LIP- CORAL FROST 28 | 600 1800 | 1839
120545 |LIP- PINK CHAMPAGI 29 | 380 1150 | 974
120553 {LIP- BLANC DE NOIR 30 | 550 1650 | 1412
120561 [LIP~ RUBY ROS! 31 | 250 750 | 237
120588 BURGUNDY WINE 32 | &80 2050 | 2022
120596 |LIP- PINK SPICE 33 | 950 2850 | 2556
120618 {L1F~ RED VALENTINE 3¢ | 300 900 | 779
120634 |LIP- SAHARA RED 35 | 180 550 | 496
120669 |LIP- WARM CORAL 36 | 870 2000 | 2528
120677 |LIP- BURNT BRONZE 37 § 330 1600 | 813
120685 |LIP- HOT PURPLE 38 | 930 2800 | 1927
121020 LIPLINER - ROSE 39 | 500 1500 | 2585
121037 LIPLINER - CORAL 40 | 270 800 | 211
121045 LIP SHINE 41§ 200 600 | 354y
130036 INSTANT NAIL DRY 42 | 250 750 | 737
130052 GRANGE STICKS 43 | 100 300 | 1057
330079 NAIL, ENAMEL REMOVER | 44 | 200 600 | 543
130095 CUTICAL MASSAGE CREA] 45 | 270 800 | 4856
130133 CUTICALE REMOVER 48 | 130 400 | 74¢
130168 EMERY BOARDS 47 | 115 350 | 445
130184 TOP BASE COAT 48 | 350 1050 | 693
130230 NAIL ESSENTIALS 49 | 700 2100 | 3547
150428 |NAIL-DESERT SAND' 50 | 500 1500 | 111
150426 |NAIL-BROWN BERRY 51 { 500 1500 | 584
150444 |NATL~PEACH 52 | 450 350 | 3783
150452 |NAIL-SOFT PINK 53 | 450 1350 | 2809



150460
150479
150487
1504,
150508
150517
150525
150533

150065
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NAIL-MANDART!

NAIL-PINK SPICE
NAI-RED VALENTINE
NALL-SAHARA RED
NALL-WARM COI
NALL-BURNT BRONZE
NAIL~OPALESCENT
NATL~HOT PURPLE

KHRKI NY TRIO

WINTER RHAPSODY

REARL BIGHLIGHTER
IVDRY HIGHLIGHTER

BROHN MARSCARA

BLUE MASCARE

TEAL MAS

COBALT MASCARA

PURPLE MASCARA

EYE_ MAKE-UP REMOVER

TEAL DEFINNING PENCI
DEFINNING PENCY

VIGLET DEFINNING PEN

BLACK DEFINNING PENC

LIGHT CQVERSTICK

SILKY RADIANCE

LIGHT BEIGE

GOLDEN BEIGE FOUND

WARM BEIGE FOUNDATIO

M FOUND

IVORY FOUNDATION

NEUTRAL FOUNDATION

COOL BEIGE FOUNDATIO

NGES

PTi
|'TAH.~SPE FACIAL CLEAN

1230
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| copE DESCRIPTION | DATE 26/5/88 | }3-MONTHISZOCK |STATUS}PRODUC
o
104027 |W/S.-£.D.P.50 ML 1| 570 1700 | 2029 | OR § -329
104038 [W/S.-E.D.P 2! 2 | 280 850 | 526 |MARKE 324
104043 |W/S.-CR.BATH CONCENTRATE | 3 | 233 700 | 2452 | OK
104078 [W/S,-BODY SILK 250 ML 4| 430 1300 | 1185 | OK
104124 N/S.—PBRIW onaa»zm 5 | 470 1450 | 1259 } oK
104140 [W/S.-FRAGRANT T 6 | 600 1800 | 211 {CRIT
104163 {R/5. —Mms*ruﬁ‘sxm BARS 71 670 2000 | 2391 | OK
104175 |#/S.-REFTLL 8 | 100 300 { 1737 | OE
104280 {W/S.-E.D.P.35 ML 9§ 200 500 | 494 | OK
10 | 275 800 | 559 | OK
11 § 300 900 [ 1563 [ OK
12 ]1600 4800 | 2770 [MAKE
-] TALC 13 | 500 1800 | 1250 | OK
105155 |COPP-MDIST BAR 14 1700 5000 | 3749 | OK
105163 |COPP-ROL-ON Aw—rsxs?lmm 15 |1800 4800 | 5882 | ©OK
106003 {LA BALLE-EDP 2! 16 o . 6000 § DX
110019 {B/C- SHAMPOO N/D 17 | 730 2200 | 1762 | OK
110027 }B/C~ SHAMPOG OILY 18 | 500 1500 [ 1339 | OK
110043 }8/C- CONDITIONER 19 | 600 1800 | 1849 | OK
110078 |B/C- ANTIDANDR. SH. N/D | 20 | 330 1000 | 1630 | OK
110094 IB/C- ANTIDANDR SE. OILY § 21 | 250 750 | 1571 | OK
110221 |B/C- STYLING GEL 22 | 400 1206 [ 2066 [ OK
120464 |LIP- DESERT SAND 23 | aco 2400 ! 605 [CRIT
120472 |LIP- BROWN BERRY 24" | 800 2400 | 768 [CRIT
120480 |LIP~ PEACH 25 | 600 15690 | 1016 {MAXE
120499 |LIP~ SOFT PINK 26 | 600 1800 | 1471 { ©OK
120502 (LIP- MANDARIN 27 { 600 1800 { 2038 | OK
120510 |LIP~ CORAL FROST 28 | 600 1800 | 1833 | OK
120545 |LIP- PINK CHAMPAGNE 29 | 380 1150 | 974 | OK
120553 {LIP- BLANC DE NOIR 30 | 530 1650 | 1412 | OK
120561 {LIP- RUBY ROSE 31 | 250 750 | 237 |CRIT
120588 LIP- BURGUNDY WINE 32 | 680 2050 | 2022 | OK
120596 |LIP~ PINK SPICE 33 { 850 2850 | 2556 [ oK
120818 |LIP~ RED VALENTINE 34 | 300 900 | 779 | OK
120834 |LIB- & R} 35 | 180 550 | 498 | DK
120669 |LIP- WARM CORAL 36 | &70 2000 | 2528 | OK
120677 |LZP- BURNT BRONZE 37 | 530 1600 | 813 [MAKE
120685 (LIP~ HOT PURS] 38 | 930 2800 | 1927 | OK
121029 LIBLINER - RosE 39 | 500 1500 | 2588 § OK
121037 LIPLINER ~ 40 [ 270 800 | 213 {CRIT
121085 LIP SHINE 41 | 200 600 | 3543 | OK
130036 INSTANT NAIL DRY 42 ] 250 750 | 737 | OX
130052 QRANGS STICKS 43 | 100 300 | 1057 } oK
130079 NATL ENAMEL RENGVER { 44 | 200 600 | 543 § OK
130095 CUTYCAL MASSAGE CREA| 45 | 270 800 | 4856 | OK
130133 CUTICALE RENOVER 6 | 130 400 § 744 | OK
130168 EMERY BOARDS 47 | 115 350 | 446 o
13p164 TOP BASE conr 48 | 350 1050 | 693 [MAKE
139230 iy ESSENT] 43 { 700 2100 { 3547 | OF
10428 | NAIL-DESERT 50 | 500 1500 § 771 B 729
1150436 |NAIL-BROWN BERRY 51 | 500 1500 | 584 916
1150444 (NAIL-PEACH 52 | 450 1350 | 3782 | OK |-2432
1150452 {NAIL-SOFT PINK 83 | 450 1350 | 2809 | OK |-1459




150460
150479
150487
150495
150509
150517
150525
150533
150568
150592
150606
150614
150630
161225
161308
161314
151322
161330
181349
151357
161365
160282
150296
162019
152027
162043
162124
152132
162140
163015
165085

180009

Fage 152

| NATL-MANDARTN 54
|NAIL-CORAL FROST 55
{NAIL-PINK CRAMPAGNE 55
}RAIL~BLANC DE NOIR 57
NAIL-RUBY ROSE 58
NATL-BURGUNDY WINE 59
NAIL-PINK SPICE 80
NATL-RED VALENTINE &
NAT- RED €2
MALL-AARM CORAL a3
NAIL-BURNT BRONZE €4
NAIL-OPATESCENT 5
NAIL-HOT PURPLE 6
EHAKI HARMONY TRIO | 67
WINTER RHAPSODY 68
SUMMER RHAPSODY 69

Nl REAPSODY 70

SPRING RHAPSODY 7

72

NOSTALGIA 73

HI = LIFE 74
HIGHLIGHTSR 75

IVORY HIGHLIGHTER 75

BLACK MASC 77
BROWN MASCARA 76
MASCARA 79

TEAL MASCARA 80
COBALT MASCARA [+
PURPLE MAS 7

EXE MAKE-UP REMOVER | B3

TEAL, DEFINNING PENCI] 84
BLUE DEFINNING PENCI| 85
VIOLET DEFINNING PEN! 88
BLACK DEFINNING PENC| 87
LIGHT COVERSTI( 88

SIL 89
LIGHT BEIGE 90
GOLDEN BEIGE FOUND | 91

WARM BEIGE FOUNDATIO! 92

i BEIGE FOUND | 93

TVORY FOUNDATION 94
FOUNDATION | 95

COOL EEIGE FOUNDATIO| 97

~ UP SPONGES 98

TRANS. FOWDER 29
.BGWD. 100

AMBER BLUSHER 161
BRONZE BLUSHER 102

IN TRE 103
BURNISHED GARNET 104

ROSE BLUSHER 105
SILVER BLUE 106
BRONZE-GLIT 107
SUNGULD~GLIT 108
PINK-GLIY 10
TAH.-SPE PACYAL CLEAN 10

1135
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CoDE DESCRIPTION | DATE 26/5/88 |)2-MONTH|STOCK |STATUS|PRODUC
o

140071 ORGANIC COSMETIC SPO{126 [1250 3750 | 951 [CRIT | 2799
120464 |LIP- DRSERT SAND 23 [ 800 2¢00 [ 605 [CRIX | 1795
210188 |HOM.“ARROSOL DEORAT 156 | 730 2200 { 462 |CRIT | 1738
211052 | SHO. ~COLO 151 | 830 2500 | 813 |CRIT | 1687
120477 |LTE- SROWS BERRY 24 | 800 2400 | 768 [CRIT | 1632
104140 |W/S.-FRAGRANT TALC 6 | 800 1800 | 211 [CRIT | 1589
210110 |HOM.-AKTER SHAVE LOTION 1155 | 480 1450 33 JCRIT | 1417
211035 | 3H0.~s0aP- 0N THE-ROPE 163 | 450 1350 | 274 JCRIT ) 1076
210093 | HOM. - VE BALM 154 | 350 1050 | 198 |CRIT 852
317001 |90, - PVIGORRPING LoTION 138 | 290 880 | 279 |CRIT 501
121037 LIPLINER - CORAL 40 | 270 800 | 211 |CRIT 589
211044 |SHO.~MOIST BALM 160 | 215 650 €6 |CRIT 584
120861 |LIP- RUBY ROSE 31 | 250 750 | 237 |CRIT 513
210072 | HOM, ~SHAVE FOAM 153 | 160 500 38 |CRIT 152
180157 |TAH.-MOIST. FOR N/OILY  [118 {5000 |} 15000 | 8846 [MAKE | 6154
18013G |TAR.-MOIST. FOR DRY SKIN |117 2000 6000 | 2577 [MAKE | 3423
180254 | TAH.-MASQUE 122 11930 5800 | 2459 |MAKE | 3341
6050 | 2980 [MAKE | 3070

5000 | 2059 {MARE | 2941

8250 | 538¢ |MAKE | 2662

4600 | 2143 {MAKE | 2657

6000 | 3735 |MAKE | 2285

8/c 4500 | 2417 [MAKE 2083

105056 {COPP-BUDY SILK 12-|1600 4800 | 2770 {MAKE | 2030
180009 |TAH.-SPE FACIAL CL 316 1270 3800 | 2188 [MAKE | 1612
190101 TOTAL SUN BLOCK FACT[127 | 760 2350 | 953 {MARE | 1397
211036 1SHO. —ENRICHED SHOW/GEL  }159 | 530 1600 | 613 [MAKE 987
160342 GLIT 109 | 870 2000 | 1015 {MAKE 285
172146 ISEED GARNET 104 | 530 1600 | 662 {MAKE 938
150436 |NAIL-BROWN BERRY 51 | 500 1500 | 584 [MAKE 916
200050 |NUC.-FACE CREAM~E 137 | 830 2500 | 1660 |MAKE 840
120677 |LIP- BURNT BRONZE 37 | 530 1600 | 813 |MAKE 787
120480 25 | 600 1800 | 1016 |MAKE 784
150428 |NAIL-DESERT SAND 50 { 500 1500 [ 771 [MAKE 729
500 1500 | 797 |MAKE 703

600 1800 | 1103 |MAKE 697

370 1100 | 544 |MARE 556

450 1350 | €19 |MAKE 531

400 1200 | TOL [MAKE 99

330 1000 | 598 |MAKE 502

350 1050 | 693 [MAKE 357

280 850 | 526 [MAKE 324

250 756 | 429 [MAKE 321

180203 |TAR.-EYE CREAM 120 {1780 5350 | 3586 | OK | 1764
191434 |B/C.-ROLL ON ANTI-PERSF {133 |1500 4500 | 3098 { OK | 1402
180092 ) TAH,-FRESHENER 115 3530 |} 10600 | 9213 | OK | 1387
105155 |COFP-MOIST BAR 14 |1700 5000 { 3749 | OK [ 1251
180025 | TAH.-CLEANSER NORMAL 111 3070 9200 | 8044 { OK | 1186
180u41 |TAR.-CLEANSER FOR OILY {112 [1400 4200 | 3108 | ©K | 1092
162132 BALT ARR 81 |1470 4400 | %33 | 0K | 1067
200093 | NUC, ~FRESHENER. 146 2170 6500 | 5452 | OK | 1048
180076 |TAH.-CLEANSER FOR DRY 133 |11e0 3550 | 2518 | OK | 1032
120685 {LIE- PURPLE 38 { 530 2800 | 1527 | 0K 875




200034
200204
160318
250495
108147
110017
150630
200271
161306
120499
200735

i110222

NUC.-FACE CREAM-A
IC.~NECY, CREAM
SILVER BLUE
NAIL-BLANC DE NOIR
COPE-FRAGRANT TALC
B/C~ SHAMPOO /D
NATL-HOT PURPLE
NUC.~BUPFER CREAH
WIHTBR Rsnrsanv
LIP- SOFT P
e, -BoBY GONDE 1OTIO

1
COOL BEIGE FOUNDATZO

LIP~ PINK SPICE
REST
-HAND TREATMENT CR.

QUE
COPP-E.D.P.5¢ MG

LIP- BLANC DE NOIR
3/C.-AEROSOL DEODORANT

NUC.~TONING BUST TREATMEN:
NATL~MANDARIN
| NAIL~ORALESCENT

NAII~SAHARA RED
INSTANT NAL:, DRY
5 nL

LIP-

B/C- CONDITIONER
NATLRED vALEnTINE
/C- SHAMPGO OILY

LIP- MANDARIN

NATL~BURNT BRONZE
$.~E.D.P.50

ALE REMOVER
W/$.~MOISTURISING BARS
AUTUMN RHAPSODY
sum:n REAPSODY
LIP~ WARM CX
B/C= RNTIDAHDR SH. N/D
COPP-1.0.2.25 ML

SFRING RHAPSODY

ORANGE STICKS
B/C~ ANTIDANDR SH. OITY

B/C~ STYLING GEL

136 | 980
145 |1050
105 | 800
57 ) 1%
13 | 8§00
17 | 730
5 80
147 {1000
68 § 500
25 | §00
51 § 570
97 | 330
33 | 950
72§ 600
124 | 470
142 11088
1§ 278
30 § 550
131 § 300
152 500
450

ss 370
5 | 470
2¢ | 380
101 | 300
63.| 300
80| 870
58 | 370
34 | 300
4 | 430
44 | 200
35 | 180
32 | 680
62 | 230
42 | 250
200

26 | &30
19 | §00
47 | 115
61 | 150
18 | 500
27 ) 600
64 | 250
570

45 1 130
71 670
70 | 230
69 } 330
36 | 670
20 | 330
11 | 300
74 | 800
71} 600
43 | 100
21 | 250
22 [ 300
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Figure D: Table drasn wp to calculate the tipe standamds.

MBOYINE : Maii Piller
FRODUCT. ; Nail Polish
CRNTITY 3 CONTRINGR &
ELEMENTS : 1. metal pellets
2. Pilling
P
5. Sticker
6. Packaging
ETEMENTS EMOUNT § TIME | TIME / UNIT | AVERAGE
1.Insert matal ie H 1,4
Pellets 10 16 1.6
0 | 27 2.7
10 14 1.4
28 2¢ - 1.66
2.Filing 5 22 44
5 18 3.8
5 21 4.2
5 8 3.5
5 prd 36 2.88
3.Brusn esps up with the £illing process
4.14d 5 5
s 29 5.8
s F 6.6
E] 32 6.4
5 25 5.8 5.97
5.5ticker and 113 T2 5,54
Packaging no|® 5.8
pid 60 6
12 63 5.25
1 78 & 5.78
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AFFENDIX E:l

The method used to calculate the stendard tire is as follows:
Tina end - Time-start = Tine taken hefore deducticns ~ Tine
far tea or Junch - Time taken for stoppages as per coments =
TOTAL, TDAE-

Note: when writing down the time start and end, this means the
actual tines of the day. The workers do not take off time for
Yreskes for tes and Junch, For evmple:

Tine start = 8,30 em Tire end = 3.30 g
Time taken before deductions = 3.30 pm ~8.30 am
=7 hors
Total time taken = 7 - 0.25(tea) = 0.5(lunch) ~ time taken for

wtoppages as per coaments,
= 6,25 hours — tize taken for stoppages

once the total time is calouwlatad the quantity of products
£illed pex hour was calenlated
Total guantity Filled
ot Tive
= fTotal Quantity Filled Fer Hour

Fron this the quantity £illed per hour per worker was
calonlated (ssch £111 Line has a predetermined mutoes of
sorkers on the Line}:
Total Quantity Filled per Hoar
" o of witkers on tine
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Prom the printont, Figure CS, Appendix C3, the plamer can
determine what products are required to be produced, and what
quantity of each product is required to be produced, during
‘the morth ahead.

I this exarple the production of the products on Ling 1 will
e scheduled, that is, the cream fil3 line. From Figure FI,
the products to be £i1led can ke seen in Figure F2.

The time standards and the set Up tine celculated for the
cream 1ine, that is, Line 1, in the previcus section was found
‘to bet

quntity fillel per bow = 460 wits, vith S wrkers on the

satlmnmulsmnaz.ﬁnianw
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cong DESCRIPTION | DATE 26/5/88 | GROUP | QUANTITY
140172 QRGANIC COSMETIC SPG}126 ® 2799
130454 |LIE~ DESERT 23 7 1795
156 5 1738

161 i 1687

24 7 1632

6 1589

155 4 1427

162 v 1076

154 1 852

158 1 601

40 4 589

160 4 58¢

31 7 513

153 5 462

118 4 5154

ST, FOR DRY SKIN [117 4 3423

122 1 3341

-NIGHT cmatu( 144 1 3070

YOUTE GED 135 1 2941

ULTRA RICH MDIST 141 1 2862

Nuc 143 7 2657

180599 'mH.—v R C|125 1 2265
191450 |B/C CENERASING suw SILK 132 1 2083
105088 |COFP-BODY SILK 12 4 2030
180009 |TAH.-SPE FACIAL CLEAN 110 4 1612
190101 TAL SUN BLOCK FACT|127 1 1397
211036 |SHO.-ENRICHED SHOW/GEL  [159 B 987
150342 PINK-G] 109 985
17214 BURNISHED GARNET 104 938
150436 | NAYL-BROWN BERRY 51 6 916
200050 |NUC.~FACE CREAM-E 137 1 840
120677 LIP~ Bum BRONZE 37 7 787
120480 JLIP- 25 7 784
350428 NAIL-DESERT SaND 50 3 729
17215, ROSE BLUSHER 105 703
160326 BRONZE-GLIT 107 697
18027 . AND BODY LOTION|{123 4 556
150479 {NAIL-CORAL FROST 55 6 531
172034 . . & 100 499
161225 KHAKI HARMONY TRIO | 67 202
130184 TOP BASE COAT 48 3 357
104035 {#/S.-E.D.P 25 ML 2 5 324
130517 | NATL-BURGUNDY WINE 59 3 32t
18020; 120 1 1764
191434 B/c FORL O ANTL-PERSP 133 a 1402
115 4 1387

14 ® 1251

111 4 1156

112 4 1092

81 1 1067

200093 |NUC.-FRESKENER 140 4 1048
180076 |TAH.-CLEANSER FOR DRY 113 4 1032
120685 |LIP~ HOT FURPLI 38 7 873
200034 |NUC,~FACE CREAN-A 138 1 708
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| copg | DESCRIPTION | DATE 26/5/88 | GROUP | QUANTITY
I | |——1 1 i

|211052 | SHO.~COLOGNE Iml [ i 1 1607
1210099 |Hol R SHAVE BALM i i il 852
1211001 }SHO.~INVIGORATING LOTION uss [ i 1| 601
1150254 ASQUE 2 | i 1 3341
1200182 5144 | I 11 3070
(200018 138 | i 1] 2941
(200115 1348 | | Nl 2862
1180599 _~VERY GENTLE BUFFER C|125 | I 1] 2265
(211036 ENRICHED SHOW/GEL  [159 | I 1y 987
1200050 |NUC,~-FACE CREAM-E 227 4 | 11 840
1180203 {TAH.-EYE CREAM J120 | 1 1 1784
{162132 | COBALT MASCARA 1814 i 1 1067
1200034 INUC.~FACE CREAM-A j236 | i 1 708
1200204 {NUC.-NECK CRERM les | t 1 686
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The production planner would than calculate the tine vequired
on the Line to £{11 the different products.

1£ we consider (1) sho-Cologna form Figure F2, it is requived
o produce 1687 units, The time requived to profuce thase
units is calculated as Follova:

nits
Tive Tequired = mw—

units / bow

2687

480
=3,67 hours

The production planner would than caloulate the time requived
o profuce each product, o8 shown above.

cuBBREbRaRR
EENEERANEAAR

The next stage would ba for the plamer to schedule the
Production for the line, using the Gantt Ghart. Figure F3,
1lustrates the products scheduled on the chart. This method
for scheduling the profiction one Line 1, will be used for all
the different swoduction lines,
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The programe vas written utilizing the Intus 123 spreadsheet
programme. It was written in such 2 way as to aid the plamer
with the scheduling of the production on the different £11
Lines.

The programe adopts the same ethad used by the plemer to
schadule the producticn in the factary, 2s was described in
Epperdix £3.

The mathad adopted when using the programe:

- e planner wowkd enter all the products and their required
quantities, ard what line they are filied on, into the
programse.

- The planner would then instruct the campter to genetate the
schequlas for the aiffersnt production lines.

~ trce the schedules bave bean generated, the planner would
Gecide wheather he is satisfied with the them, i€ he is the
schedules yould be given to the fackory narager. If
nowever, e plonner is not satistied with the schedule, hs
world neke changes to the plan and yegenarate the schedile
once again. This would contime wtil such time as the
planner is satisfied vith the scheules generated.

Figure 74 shoys & printort generated by the conpiter mdel, of
the production schedule for Line 1.
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DRTE 25/04/88 LINE 1 PRODUCTION PLAN DATE 02/05/88

- WEEK 1 e k2

QUANTITY |PRODUCT DAY QUANTITY |PRODUCT DAY
JONDAY HONDAY

19000.00 |COPP-M/DAY 40.38 9.38
§000.00 {BODY TREATMENT| 13,90

8.00

TUESDAY

5.90
1200,00 {MASC.NAVY 9.20

24.38 |- 1.20
13152.00 |MASC.BELACK

770.00 {MASC.B/BLUE 6.79
3000.00 |MASQUE

8.00 2.00

I THURSDAY ‘THURSDAY

16.38 5.92
3000.00 [ADVANCED MOIST|  12.63

8.00 8.00

FRIDAY WRIDAY
8.38 ¢.63
8000.00 [W/S-M/DAY 22.11

QVER SCHEDULED
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n this section the method used by the factory manager to
ensure that al) the bulk meterials are produced en time, to be
filled as laid down by the production schedilde, is dissussed.

The production schedile is Xinalized on the hixd working
day of the month, by the production plamer. Tne production

schatule starts to plan the prochwtion at the bagining

of the second week of the muth. Thus thers are thres working
diys to plan the Itk profction for these Products scheduled
at the stext of the second week.

The resson for allowing three days, is as it takes W to two
days to produce sone of the ulk Teterials, thus time has to
ba allocated to ensure that the tulk material is going to be
produced on tine.

The method for scheduling the tulk Waterial Froduction will
now be lodked at:

From the poduction schediile for the Qifferent £411 lines (see
Figure 61, the balk peadaction for all the bulk xequired an
the £irst day of the schedale is planned.

The ik mterials that are required by the schedule, would
then be manufactured an the third working day of the week.

0 this exanple, the fackory mneger would schedule the
production of the bulks: 2, B, C, F and & &0 be memfactured
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LINE 1
MONDAY F’Ronum' AFRODUGT B | PRODUCT G l

TUEsDAY | PRODUCT D |

WEDNEsDAY | PRooucTe | |

LINE 2
MoNDAY | PROIUGT F |
TuEspaY | prowora | emoauctH |
WEDNESDAY | PRODUCT 1 |
LINE 3

MONDAY f PROIKICT 4 r prODUGT K|

TUESDAY | PRODUGD L ‘

weDNEsDAY | proouotw | ronucTa |

FIGURE G1: PRODUCTION SCHEDULE
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on the Thind workiixy day of the month and bulks: D, 6, ¥, and

K on the fourth working day of the week, ani g0 on. This
would ensure that the bulk materials are mmfactured and
Teady to be £illed as Iaid down by the profuckion schedule.
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It yust be neted that on the three munth forecast, which is
issued to the purchasing department, is listed the manthly
forecasted demands for each product, when there is 3 special
offer for a product, this is also listed on the forecast,
Shwing wirich nonth the offer is golng to be lmunchad, and
it's apected sales.

n the example beloy, the forecast, and purchasing
requirements far product A will be illustrated. In this
exanple the farecast is issted at the Degimning of Jamary.
TWo different: cases will be discussed in this section:
Gase1: n the first case product A is not uffered asa

special offer during the tes month pericd.
Product A Gepen3 forecast:

offered as a special offer in April, and the
expected sales for the offer is 1000 units.

Profuct A demand forecast:

Harch April | May
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Tha threa senarics that the parchaser is faved with when
placing an order with the product having no special offer,
that i= Case 1, wil} be ilivstrated pirst.

In this emple it is fond that the minimm arder guantity
for product; A, as laid down by the supliers is 5000 unite.

1. Inthe first case, adding the three month forecasts, we get
& total Tequiremsnt o 3000 units.

When the purchaser znters the prodact remuiverents into the
carputer and regests that: 2 product status report is
generated, the infomstion citainned is as follows:

| on-iand | Raguired | erder |

{ (e
Prodact A | 4000 3000 | -1000 }

In this case the purchaser would hot: have ta place an arder,
as the an~hand stock covers the product requirements.

2. In this case, vien the product stack status is generated,
the informwddon is as follows:
\Ql—hmﬂllﬁe@umdlcmerl

| )
Product £ | 2000 | 3000 | 1000 |

In this case a order of 1000 units must be made. The oxder
would be made in Juwary, to be deliversd at the end of April,
50 that the product can be produced in May. The Yesson for
the gelivery only being vemired ot the end of April, is as
ha en-hand stock Covers the requirenents for March and April.
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AEPENDIX G:2..{Cont)

In this exuple, the product can only be purchased in a
minbmm 1ot size of 5000 wnits, Pms a order would be made
for 5000 wnits. The puchasing departoent has wade
arrangements with their suppliers to hold stock and supply
arders in pert deliverfes. T this case the supplier would
supply 1000 wnits at the end of April, and bold the remaining
4000 units until remired at a later date.

3. I this case, when the product stock status report is
genarated, the infarmation cbtadned 15 as follos:
{ On-hard | Requived | Order |
Pmductlf ¢ {—.3:00_.,——3;0.1
I this case a arar Of 2000 units must be nade in Janury.
If the minimm allowable onder quantity is 5000 units, then
the purchaser wold arenge with the sgplier to deliver the

product as follows:
31 Febuary 200
31 March 10800
31 2pril 1100

The resaining 2000 units will be held by the supplier wntil it
is required at a later date.

n case 2, vere we have a special offex on product & during
the three month forecasted pericd, the purchaser would order
the product as follews:
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The purchaser knows what the three ponth forecast is for
profuct A, this js cbtalnad from the repart. Also listed on
the report: is the momth imfiich the special offer is going to
ba Jzmnched, and the expcted sales of the offer.

In this examls, the three ponth forecast = 3000 units,
special offer in April = 1000 wnits, therefors, total
requivements for the tiree month peried = 4100 wnits.,

e stock status generatad on the compiter:

Profuct A | 12000 | 4000 | 3000 |

In this case & arder s placed in Jamery for 5000 units, to
ke dotivered as follows:
31 Febuary 1000 wits to cover the
requirenents
offer

N Beiat
R Mg
In this case, the special offer ie going to be launched in
April, mfm,thewmxaquimihavewbemwu
month before, and produced during that month, that iz, Maxch,
to ensuxe that the offer can be sgplied during 2pril when
sales are pade. ‘The remaining 2000 wnits would be held by
the supplier until a later date.
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The Qifferent semarics that the purchaser is faced with vhen
purchasing the raw materials wiIl be discussed balew:

25 was mentioned in Siction 7 it vas decided to hold ohe
menths stock on band of raw materials, in case of late
deliveries and problens with suppliers.

In this example the purchasing requirements for product A Will
be cansidersd, The stock holding for product A = 90 ky. This
s uade up of the monthly forecasted value, ard same safety
stock, to allov for variances Sn demend.

Two senarics will be considered:

Case 3
Frow the production schedule the requirements of product A i
50 X, and the stook holding is 150 kg. .

After conparing the requirements with the stock holding, and
taking into acoount the safety stock allovences, that is, 50
kg, the parchaser doas Nok have £o purchase any more product
=5 the remirseents can be taken out of the or band stock,
Leaving 100 kg of product which is still larger than the
required safety stock.

Cose 2

From the production schsdule the requivements of produick A ia
120 kg, and the stock belding is 150 ky.
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Tn this case tha purchaser has o orter 50 kg of product A to
mintain the safety stock level. The purchaser wy not be
2 to order & quankity of 50 kg 4o to the Minfmm allovable
oner quantities laid down by the sugplier. In this nase the
Frchaser would order the mimimm 1ok size and hold the
remairder of the prococt in stock for a later date, If
hovever, the purchaser can ander the prvduct in any quantity
required, then he would onder 50 ky in order to fULfIl) the
requirements of the monthly profuction schedule, and thus
maintain the 50 kg safety stock level.



page 213

EFFERENCES

Burkon, T.T. Get Back T Basics Wit MRP, Management Focus
(USR), Septenbey - OCtoker 1987.

Gomersall E.R. The Backiog Syndre, Harvard Business
Review, October 1964

Buxton,P.T. Get: Back To Basics With MRP, Management Focus
(USA), Septenber - October 1987,

cmzchill, ¥.C. and Lewis, V.I. The Five Stages Of Spall
Business Grovth, Harvard Rusiness Review, May - Jtne

1983,

Vollmeam, T.E. Berry, W.L. and Uhyherk, 0.C. Mamufacturing
Planning And Contzol. Systens, Dow Jones-Trwin, Homewood,
Iitisals, 2986,

Bill, T. Mamafacturing Strategy

Hall, R, Attaining Menufacbwing Bxellance

Betbworth, and Baily, Tntegrated Froduction Control 5 rstens
Volimatn, T.5. Berry, W.L. and Wybark, D.C. Mamiacturing
Planning And Contzol Systens, Dow Jones-Trwin, Homesood,
Ilrinois, 1986. page 475

. schorberger, R, Operations Mewgement, Business

Publications, Inc Texas 1985, page 90.
Schorberger, R.J. Operations Hamagement, Business
Plblications, Inc Texas 1985, page 90.
Schorberger, R.J. Operations Managenert, Business
Publications, Ino Texas 1985, page 96.



Page 214

FEEERENCES (Cont)

Vollmanm, T.B. Berry, W.L. and Wybark, D.C. Mamufacturing
Plapning fnd Control Systens, Dow Jenss-Irwin, Hamewood,

Tlainois, 1986, pags 492
Reinfeld, W.V. Production And Inwventory cantrol, Reston
Publishing Cameny, Inc, Prestioe Ba 1 Cawpany, Virginia,
1982, page 32.

Volivenn, T.E. Berry, W.I. and Whybark, D.C. Manufacturing
Planning &nd Contxol Systems, Dow Jones-) , Homewocd,
Tliinois, 1986, page 504

Vollmamn, T.B. Berzy, W.L. and ibybark, D.C. Mamafa ring
Planning and Control Systems, Tow Jonea-irvwin, Homewood,
Tlinois, 1986, page 505

Volimam, ®.E. Berry, W.L. and Rybark, D.C. Mamufactiring
Planning 2 Control. Systens, Dow Jones-Trwin, Homewood,
Tllinois, 1986, pags 511

Vollmamn, T.E. Berry, W.D. and iybark, D.C. Mamufacturing
Plerming And Control Systens, Doy Jones-Trwin, Howewood,

Tilirois, 1986, page 511
smith, M.R. Hamufacturing Coptrols, Ved Nestrand, Reirhold
Cawpany, Ney York, 1981, page 116,

. Vollwarm, T.E. Berry, W.D. and Wybark, N.C. Mamufacturing

Planning and Contxel Systens; Pow Jopes-Trwin, Homewood,
Tllircis, 1986. page 517

+ Vo)lnanm, ©.E. Berry, W.L. and Wybark, D.C. lemfacturing

Planning and Control Systens, Dow Jones—Irvin, Homestood,
Tllinois, 1986. page 528



Author Goffenberg Alan Larry
Name of thesis A Manufacturing Planning And Control System For A Small Fast Growing Manufacturing Company. 1988

PUBLISHER:
University of the Witwatersrand, Johannesburg
©2013

LEGAL NOTICES:

Copyright Notice: All materials on the University of the Witwatersrand, Johannesburg Library website
are protected by South African copyright law and may not be distributed, transmitted, displayed, or otherwise
published in any format, without the prior written permission of the copyright owner.

Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you
may download material (one machine readable copy and one print copy per page) for your personal and/or
educational non-commercial use only.

The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any
and all liability for any errors in or omissions from the information on the Library website.



