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A B B R E V I A T I O N S  A N D  T E R M S

S.A.5. South African Breweries

7501s A major S.A.B. pack - 750 ml Returnable Bottle (Q.D.C.)

b.p.h. Bottles Per Hour

Br Brewery

Br4 A new brewery south of Johannesburg - i.e. Brewery 4

Capacity Production Capacity

c.p.h. Cans Per Hour

HI Hectolitre = 100 litres

Hr Hour (60 minutes)

L.P. Linear Programming

N.P. Northern Provinces

NRB Non Returnable Bottle

N .T . Normal Time

C.T. Over Time

Ph Phase

P.V. Present Value

Q.C. Quality Control

Q.D.C. In S.A.B. a 750mt bottle - Quarts Deposit Container

R Rands

RB Returnable Bottle

S.A. Southern Africa
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CHAPTER I: PROBLEM SITUATION

The aim of the following section is to present S.A.3. (South African 
Breweries) and its environment. The reader who is familiar with S.A.B. 
should skip this chapter.

S.A.B. Beer Division is one of S.A.B. Group's divisions and is referred to 
throughout the study as S.A.B..

o.A.B. produce, pack, distribute and sell beer, currently 6 different 
brands of beer and 6 different packs. (A brand pack matrix is presented in 
appendix no. 1.5.)

S.A.B. is divided into 5 regions of which the Nortnern Provinces region is 
by far the biggest (sales volumewise) and is responsible for and sells 
abou.. 73% of total division sales. This study concentrates on the Northern 
Provinces (N.P.) packaging environment but most of the results should be 
applicable to al- regions. (The different regions and their sales
percentages are presented in appendix no. 1.1.)

tli -hin Northern Provinces, S.A.B. operates 6 breweries (production, 
packaging and manufacturing depot) and another 10 depots. This arrangement 
gives rise to a great deal of inte -depot opei tions. Changes in
production capacities, products produced at each production centre and 
shi^ t in demand location are hence inter-related and dynamically affect 
each other. A schematic map of N.P. breweries and depots is presented in 
appenaix no. 1.2.)

Sales demand is increasing at a rate of about 11% a year and it is 
estimated by S.A.B. forecasters that the S.A. market is far from saturation 
and the demand will continue to increase at a rate of about 11% at least 
for the next 10 - 15 years. This means that new production capacities have 
to be iniroauced almost every year. It also means that within the next 7 
yearo, j .A.3. production capacity has to double. High and medium sales
forecasts, by pack for N.P., are presented in appendix no. 1.3.
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The following aspects were examined with a view to identifying potential 
areas for improving packaging:

a. Packaging Plant Utilisation (see Chapters 3 and 4);

b. Brewing/Packaging Capacity Relationship (see Chapter 5);

c. Cost of Capacity (see Chapters 6 and 7);

d. Determination of optimal Production Capacity (see Chapter 9);

e. The effect of different production Location (see Chapter 9);

f. Measurement of Efficiency (see Chapter 10);

g. Packaging Line Balancing (see Chapter 11);

h. Estimation of potential involved in a Single Pack Plant (see Chapter 
12) ;

i. The possibilities of Shift Configuration changes ,see Chapter 13);

j. A technique to approach yearly Production Planning (see Chapter 14).

Many of these aspects examined only identify areas of future study and 
general macro policy at 3.A.B..

The S. A.S. Financial Year starts on 1 April of each year. The year 
starting at 1/4/82 and ending at the 31/3/133, for example is Financial Year 
83 and is referred to as F33.

S.A.B. pacKs are divided into categories, of majors and minors. 750 mi 
bottles, sometimes referred to as Q.D.C. (Quarts Deposit Container), are 
returnable bottles and account for about 56% of total demand (by volume) .



450 and 340 m€ cans are the second largest sales pac.<s - representing 
22?j and 10% of total sales respectively. It is normally convenient to 
regard the two can sizes as one pacx - Cans.

340 mt Non Returnable Bottles (dumpies) are "responsicle" for about 8% of 
total sales.

These 3 pacKS - '’50 mt, cans and .IRB's are normally referred to as major 
packs.

375 mi pottles (regularly referred to as pints) and 340 mi returnable 
bottles, used only for Ams tel, ind Draughts are grouped together and 
considered as miner packs (about 3-4% of total sales). An ABC Chart is 
presented in appendix no. 1.4 . The study concentrates on the major packs 
only, specifically on quarts ;750's and cans. Some of the results and 
most of the methods are however also applicable to the minor packs. It 
should be borne in mind that although in this study the minor packs are 
virtually neglected, they can cause major problems due to a production and 
distribution nuisance. Furthermore, total yearly production of "minor" 
packs in 3.A.B., in F33 will be about 335 300 Hi a year - a respectable 
European brewery.



CHAPTER 2: INTRODUCTION

S.A.B.: Rder Division spends large amounts of money on its packaging
system. Annually tens of millions of rands are invested in the most
sophisticated machines available in the world and hundreds of millions for 
the actual packaging process.

The range of issues affecting the S.A.3. packaging system are enormous - 
the big capital outlays, industrial relations, capacity limits, risk
considerations, quality demand, technological bounds, possible competition, 
control and management requirements, uncertainty regarding demand, the big 
lead time of constructing new breweries and many other typical industrial 
related problems.

Due to the above two facters, large amounts of capital involved and
enormous complexity, S.A.B. management felt it necessary for a Packaging 
Rationalisation project to be undertaken. In S.A.B., a continuous effort 
is made to improve performance on an ongoing basis, often on a micro level. 
It is hoped that this study will prove enlightening to packaging related 
studies.

The main aim of this project is to present an overview of the packaging 
system o. S.A.B., and to consider ways of improving performance, saving 
expenses, increasing utilisation, reducing capital investment and in gene­
ral to look at ways of moving towards better performance. It has been 
attempted to find general relations, connectivity between different 
alternatives, new approaches to problems and new or different techniques to
solve them. It has further been attempted to demonstrate a wide range of
techniques, algorithms, and methods of thinking that can be used in any 
further studies. Although at the end of every chapter i set of conclusions 
and results are stated, they are not necessarily the most important output 
of the study. Of at least equal importance are the concepts and the
approach used. One hopes that some of the results may be implemented but 
what, is important is that this study will never end. The results and 
concepts presented are to be used as a base, framework and starting point 
to further investigation. This process should repeat itself continuously.
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In the rollowing pages, the main chapters of the study are briefly dis­
cussed. - his should serve as an overview of the project.

UTILISATION

Utilisation is defined to be the ratio between the actual usage of our 
resources and some theoretical maximum. The utilisation of 3.A.3. packag­
ing P.ants is shewn to be very low, definitely below 50% and under some 
definitions less than 30%. This of course depends very much on the defini­
tion of utilisation, capacity efficiencies and other parameters. The fact 
v-.iâ 3.A.3. plant utilisation is so low indicates a potential area for 
improvement. (See Chapter 4)

0E..ERAL RELATIONSHIP OF PACKA01NG TO BREWING CAPACITY

Currently 3.A.B. believes that packaging capacity should be above brewing 
-opacity. Practically in the field, some of the plants have higher brewing 
capacity than packaging. There are good reasons to justify S.A.B.'s 
current approacn (for example pack share movement but there are very valid 
arguments against it as well (mainly costs). (See Chapter 5)

COST OF PLANT

-he actaa. cos:, o.A .3. experiences when installing new packaging plant, 
taking into account tax, opportunity cost and cash flows must te found. 
The present value of the expenses is calculated and found to be about 
R8 - R9 per H^/year capacity (present value, after tax, only a 750 
packaging line;. (See Chapter 6)

COST OF CAPACITY

ihe cos s. of a certain capacit; in present value terms, taking into account 
-.ie plan cost , cost of plant) and labour annuities, must be calculated, 
.his is very important as it should be used as a base cost comparison for 
different proposed enhancements and investments. (bee Chapter 7)
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RECUIHSD PACKAGING CAPACITY MOJ&L

The optimum relation between planned capacity and sales forecasts must oe 
found. These decisions are taken regularly by S.A.B.: Beer Division
Management. A formal method of approaching the matter is developed and
presented. The concepts, it is believed, should be used in any capacity 
plan (total, regional, brewing, logistics) as well as for packaging
capacity decisions. (See Chapter 3;

LTCATiCfi

This is mostly a logistic problem. By producing a certain pack at a 
certain place the distribution costs may be affected very significantly. 
This kind of decision is very involved and the distribution cost is 
unfortunately not the only parameter that has to be considerea. By means 
of a linear programming model, some different scenarios are compared. (See 
Chapter 9)

EFFICIENCY

Efficiency is a measure of per)' irmance which is currently measured relative 
to the filler manufacturer rating. It is argued that by so doing, by using 
the current efficiency definition, we are not measuring the correct
quantit.es. Therefore, it is necessary to determine the most effective 
method of measuring eff'ciencies. (See Chapter 10)

LINE PROFILE

The way packaging lines are designed is debatable. Currently the line 
profile follows a V shape in which machinery, up and downstream from the 
filler, is designed to have significantly higher rating than the filler. 
This is the way S.A.B. and other firms ar>' designing heir lines. It is 
also the approach presented in relevant journals. However, it is believed 
that it is not necessarily he optimum way and another approach is 
presented. (See Chapter 11)



SINGLE OR MULTI- PACK BREWERIES

There are certain advantages to a single pack plant. An effort is mads to 
qualify them (it is almost impossible to quantify them). (See Chanter 12)

SHIFT CONFIGURATION EFFECTS

The effect of different shift configurations on 5.A.3.'s capacity and cost 
should be determined. These calculations are very sensitive to the 
different parameters, such as opportunity cost, labour cost escalation and 
time span considered. Changes in shift configuration can result in 
significant changes in utilisation. (See Chapter 13)

PRODUCTION PROFILE THROUGHOUT THE YEAR

The problem of meeting peak demand by use of over time, or the build up of 
reserve stock or increased capacity is posed. Typical aggregate production 
planning is considered using graphic methods. (See Chapter 14)



CHAPTER 3: CAPACITY DEFINITIONS

. . .

r.IIy, rhe following definitions -ir- used:

l-'aximu  wt; :t,cai ^ \  - in. - ■ . 5 ;ne maximum amount of hi
■iat can be produced during che relevant time period assuming full 

of plant during that time, with no maintenance, stops or any other 
breakdown. Therefore maximum theoretical capacity per year is the 
plant rate H*. Hr) x 24 .< 365. It is obvious that such capacity 
cannot bt achieve . in practice, nevertheless, the advanta $ is that 
the above number is easily calculated with no ambiguities to be used 
is a base of comparison to the actual or planned capacity.

Capacity - ictual ou iu .chie^ed or planned and/or designed capacity, 
in h< per unit time.

Jtiiisation - t we<-. capacity and maximum theoretical
capacity. '.he utilisation is affected by shift configuration, 
naintenance, efficiency, holidays, etc..

■.lisa .on is, therefore, the percentage of the maximum theoretical 
"hat . A .B . is util isir.g r planning to utilise.
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GMArrER 4: uT:^iSAT:v:

ratio of actual usage to maxi mu:: possible usag . . w tier.
by many factors, some of which can be controli ■ . * < rt ir. ;•   . v...
others may be controlled only tc a small degr<- so:.- cann
controlled at all.

The main factors affecting utilisation are: shift Cinfigurnt. n,
efficiency, yearly maintenance, weekly maintenance and hoi.,:ays.

On the following table, different shift configurations are presented 
their relevant utilisation ir percentage. Ir addition, a factor is 
calculated. This factor is the product of the utilisation and total number 
of hours in a week or year). Multiplying this factor by the rate- 
capacity of the line (Hi/Hr) (or lines) gives the total h- that can be 
expected to be produced the period (week or year . Thit is the
capacity.

The current situation in Southern Transvaal is represented by case T wr.. 1 •; 
case D represents K.P..

The following table obviously oversimplifies the situation an„ its only 
purpose is to identify potential are is of improvement.

V



« -
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A - one shift
B - two 9 hour shifts
C - two 9 hour shifts, over time during peak
D - two shifts, 5 days over time throughout the year
E - 3 x 8 hour shift system (52/3 days)
F - 3 x 8 hour shift system, weekly maintenance by another crew
G - 4 x 8 hour shift system
H - 4 x 8 hour shift system, working else on holidays
1 - INCREASE IN FACTORi EFFICIENCY

YEARLY MAINTENANCE - assumed to be about 9%.
WEEKLY MAINTENANCE - assumed to be about 11%.
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CONCLUSIONS

1) S.A.B.'s utilisation of plants (pacKaging) is very low. It is about
30 - 35% of the maximum theoretical poss ble usage.

2) While it is obvious that 100% utilisation will never be achieved - the
above leads one to believe that much higher utilisation, than the
current usage, can be achieves.



CHAPTER 5: GENERAL RELATIONSHIP OF

PACKAGING TO bRE.INO CAPACITY

Production  u beer is  a com plicated and invo lved  process. Tne process can 

be d iv id e c  in to  about S -  9 components, each perform ing a unique o p e ra t io n .  

Each o f  tnese components are  made up o f  a number o f  u n its  which a l to g e th e r  

have to be a c c u ra te ly  tuned so as to f u l f i l  the o b je c t iv e  o f  supply ing  the  

best p o ss ib le  product a t  the le a s t  co s t .

U n fo r tu n a te ly  a p la n t  whose components are  f a i l u r e  f r e e  has not y e t  been 

b u i l t ,  nor can i t s  performance be managed w ith  abso lu te  e f f i c ie n c y .

T h e re fo re , a f t e r  de te rm in in g  the re q u ire d  output o f  the p la n t ,  the r e l a t i v e  

c a p a c i t ie s  ( ta k in g  in to  account u t i l i s a t i o n )  o f  the d i f f e r e n t  components 

have to be determ ined, such th a t  the aggregate performance w i l l  be the  

d es ired  one.

This  car. and should be the s u b jec t  o f  a f u l l  sca le  separate  s tudy. In  th is  

s e c t io n ,  the genera l r e la t io n s h ip  anc r e s u l t s ,  mostly q u a l i t a t i v e , w i l l  be 

d e r iv e a .  S t i l l  more im p o rtan t,  an e f f o r t  w i l l  be made to  name and 

understand, a l l  fa c to rs  a f f e c t in g  the optimur c a p a c ity  r e la t i o n .

CURRENT TRENDS

As i t  stands now, S .A .B . 's  p o l ic y  is  to p rov ide  about 2CN excess packaging  

c ap ac ity  over and above brewing c a p a c ity .  (Reference 5 .1 )  In  p r a c t ic e ,  

however, most o f  S .A .B . 's  p la n ts  nave excess brewing c a p a c ity .  Tnese 

f ig u re s  depend very  much on u t i l i s a t i o n  assumed f o r  Brewery d. In  the  

Management B r ie f  (Reference 5 . 1 ) ,  s h i f t  c o n f ig u ra t io n  was assumed to  be 

3 x 8  hour s h i f t .  While fo r  the c u r re n t  p la n ts  2 x 9  hour s h i f t  is  

assumed. (See appendix no. 5 .2  fo r  the a c tu a l  r e la t io n s h ip  between 

packaging and brewing c a p a c i t y . )
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CAPITAL COST ( A l l  cost numbers are  in  thousands)

The Base f o r  the fo l lo w in g  in fo rm a t io n  is  taken from the  " C a p i ta l  Cost 

A na lys is"  prepared by The Cost Engineer (June 1981 ),  using the  numbers 

re le v a n t  to  a 60 000 hC/week P la n t ,  -n f la t e d  a t  10% per year to  o b ta in  

"standard  day" fo r  the study o f  June 1982.
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FIGURE 5.1: MAIN COMPONENTS (PLANTS) OF A BREWERY
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B R I G H ’ BEER PLANT

P AC KA G IN G  LINES

MECHA N IC A L  H ANDLING PLANT 
r IRE P R O TE C TI O N

MANY C US TO M E R S
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TABLE 5.1: COiT OF THE CO.'IPOXENTL: (PLAi:T3; OF A BrEKEtY (R ' OOO)

PLA:iT BUILDINGS TOTAL

Raw Materials 1 412,6 1 624,5 3 037,1
Brewhouse 5 404,1 1 336,7 6 740,8
Cellars 11 251,1 2 951,0 14 212,1
Filtration 3 748,5 674,6 4 623,3
Packaging Lines 34 005,4 727,3 34 732,7
Packaging Hall 1 242,7 2 679,6 3 922,3
Warehou&e 3 269,8 3 519,6 6 789,4
Utilities 15 773,0 911,6 16 684,8
Site Works Plant 824.1 4 479,6 5 303,7
Auxiliary Buildings 928,6 3 859,0 4 787,8

See appendix no. 5.1

From the above figures, T:.■ le 5.1, it is clear that the Packaging Plant is 
much more expensive than any other plant in a factory (furthermore, any 
reasonable combination of the different Blocks within a factory will have 
the same result).

When planning a factory and considering the capacity relation between the 
different plants, the packaging complex should be regarded as the principle 
producer of the goods and all other parts of the factory must serve the 
packaging lines.

Tnis may not be the traditional way of looking at beer production and it is 
probably not the way S.A.S.'s image shoula be icvertised, but costwise this 
is the situation.

Furtnermore, analysing the proauction variable cost, the packaging cost is 
roughly twice as big as the Brewing cost. This means that 5.A.B. should try 
to minimise, in the first place, as much as possible, its investment in 
packaging and reduce packaging variable costs.
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SALES

As the lu tu r e  is  d i f f i c u l t  to  p r e d ic t  and because S .A .B . is  s u c je c ted  to  

iCK share movement, th e re  is  a tendency to  have a h igner c a p a c ity  than  

re q u ire d  so th a t  f lu c tu a t io n s  in  pack share can be handled sim ply oy 

producing more or less  in  e x is t in g  l in e s  and not by b u i ld in g  a new l in e  to  

c a te r  fo r  unexpected occurrences . This reasoning tends to increase  the  

r e l a t i v e  packaging c a p a c ity .  In  N.P. there  a re  about 20 Packaging l in e s  

and some o f  them are m u lt i -p u rp o s e . This  s i t u a t io n  n a t u r a l ly  w i l l  help in  

the fu tu re  to  handle pack share movements. Furtherm ore , i t  is  b e l ie v e d  t h a t  

by means o f  a d v e r t is in g  (o r  la c k  o f  a d v e r t i s i n g ) , and e s p e c ia l ly  by means 

o f  cost d i f f e r e n t i a t i o n ,  the sa les  pack share can, to  a c e r ta in  d eg ree , be 

c o n t r o l le d .  T h is ,  o f  course, costs money ( expenses o f  a d v e r t is in g , loss o f  

revenue due to  re d u c t io n  o f  costs to encourage sales o f  a c e r ta in  pack) and 

a p p ro p r ia te  ba lancing  between cost o f  under c a p a c ity  and the cost o f  

p reven tin g  such a s i t u a t io n  has to  be found. (R e fe r  to  Chapter 8 -  

"Required Packaging Capacity  M o d e l" .)  I t  i s ,  however, suggested th a t  a 

study be i n i t i a t e c  to  de'-'rm^ne what the l i m i t s  o f  S .A .B . in f lu e n c e s  on 

pack share are and what, the costs  invo lved  a re .

STORAGE

The p o s s i b i l i t y  o f  s to r in g  products between the var io u s  Blocks o f  the  

f a c t o r y , in f lu en ces  the c a p a c ity  re q u ire d .  The h igher the storage c ap a c ity  

b efo re  ana a f t e r  the Block, the lower i t s  c a p a c ity  can be. The Packaging  

P la n t  has the warehouse as an almost id e a l storage f a c i l i t y  ( d e f i n i t e l y  

enough to meet sales  f lu c t u a t io n  as is  proved and presented in  the long  

term storage s tu d y ) .  (See Chapter 14 -  "Production P r o f i l e  T*" •'ughout The 

Y e a r" )

The c e l l a r s ,  be fo re  packaging, a lso  provide  a means o f  s tu ra 0 , en ab lin g  

the Packaging Block to  run on a r e l a t i v e l y  low, but constan t, o roduction  

r a t e .
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UTILISATION

I t  seems th a t  th is  w i l l  e v e n tu a l ly  prove to  be the dominant f a c t o r  in

determ in ing the c ap a c ity  re q u ire d .  As S.A.B., a t  the moment, is  u t i l i s i n g

about 35% to 45% o f i t s  present ( t h e o r e t i c a l ) c ap a c ity  (see Chapter 3 -

"C apacity  D e f i n i t i o n s " ) ,  there  is  probably  a good chance o f  d ra m a t ic a l ly  

decreasing the re q u ire d  c ap ac ity  (and th e re fo re  c a p i t a l  investm ent) by

ach iev in g  h ig h e r  u t i l i s a t i o n .

CONCLUSIONS

1) S .A .B . is  not running a brewing nor dio c r ib u t io n  bus iness . I t  is

la r g e ly  running a packaging business, and i t  is  packaging problems

th a t  are o f  prim ary concern.

2) When p lann ing  new c a p a c i ty , the packaging should be b u i l t  so as to

meet sales and a l l  o th e r  components should be b u i l t  to  serve

packaging.

3) Assuming the cost o f  packaging is  a monotonic in c re a s in g  fu n c t io n  o f  

i t s  c a p a c ity ,  then the packaging c a p a c ity  should be decreased as much 

as p o s s ib le .

4) I t  is  f e l t  th a t  the systems in v o lve d  are b ig  enough to  assume th a t  a 

r a t i o  o f  1 : 1 between packaging and brewing is  c lose to o p t im a l.  

However, a s c i e n t i f i c  and q u a n t i t a t iv e  method (p o s s ib ly  s im u la t io n  or  

p r o b a b i l i t y  th e o ry ) should be developed and used fo r  de term in ing  the  

optim al r a t i o .
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CHAPTER 6: CAPITAL COST SAVING POTENTIAL

in c reas in g  the u t i l i s a t i o n  o f  t h e i r  e x is t in g  equipment, S .A .B . can de lay  

the in t ro d u c t io n  o f  new c ap ac ity  g iv in g  r i s e  to c a p i t a l  cost saving. To 

estim ate  c a p i t a l  cost s a v in g s , many fa c to rs  must be taken in to  account, 

some o f  which can be r e l a t i v e l y  a c c u ra te ly  e s t im a te d , w h ile  o thers  can n o t.

The cost o f  a p la n t  is  a fu n c t io n  o f  tne p la n t  s iz e .  There are many 

methods to  es tim ate  such a cost sav ing . Probably the s im p les t way is  to  

assume a l l  fu n c tio n s  to be continuous ( in  r e a l  l i f e  some o f  them are step  

fu n c t io n s ) ;  then to  c a lc u la t e  the value o f  an a d d i t io n a l  production  u n i t .  

Assuming a c e r ta in  p roduction  per year fo r  t h is  l i n e , one can f in d  the  

c a p i t a l  cost investment per 1 H t /y e a r  production  c a p a c ity ;  any increase in  

u t i l i s a t i o n  th a t  w i l l  cost S .A .B . less  than the  above c a lc u la te d  f ig u r e  is  

worth c o n s id e ra t io n .

ASSUMPTT "XfS

a. Continuous and l in e a r  behaviour o f  the system.

b. 7 5 0 's packaging l i n e ,  t y p ic a l  r a te  315 H € /h r .

c. Canning l i n e ,  r a te  60 000 cans per hour.

d. Y ear ly  fa c t o r ;  3 175 ( exp la ined  in Chapter 4 -  " U t i l i s a t i o n " ).

e . Cost o f  750 packaging l i n e : R12 m i l l i o n  (see appendix no. 6 . 1 ) .  

(Reference 6 .1 )

f .  Cost o f  Canning l i n e :  R5,3 m i l l io n  (see appendix no. 6 . 2 ) .

(Reference 6 .1 )

g. P ro p o rt io n a l  cost o f  b u i ld in g  and c i v i l  work: R2,7 m i l l io n  per  

packaging l i n e .  ( Reference 6 . 1 )



30' investment allowance f o r  p la n t .

25% i n i t i a l  a llowance fo r  p la n t .  

k. 13‘ - y e a r ly  a llowance on s t r a ig h t  l i n e  fo r  6 years .

1 . 22, ..nvestment allowance fo r  b u i ld in g s .

m. 2';- per year s t r a ig h t  l in e  ^or 40 years Depreciation allowance,

n. Cost o f  c a p i ta ,  (o p p o rtu n ity  cost) -  16%.

o. A l l  payments at the  end o f  the year,

p. Scrap value - .

resent value factor is    -----
( 1 ,1 6 ) "

- number of years.

Ref- :e 6 .2  - nos. 8 -  14
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1ABLE 6 . 1: CASH FLOW: 750 PACKAGING L:INE -  42 000 BOTTLES PEP. HOUR

<R''000 000)

END EX­ BOOK ALLOW­ INVEST­- TAX­ TAX CASH PV PRES­

OF PENSE VALUE ANCE MENT ABLE FLOW FACTOR ENT

YEAR ALLOW­ EARN­ VALUE

ANCE INGS

0 - 12,0 12,0 0 12,0 1 -12

1 7 ,44 4 ,5 6 3 ,6 -8 ,1 6 3 ,7 7 3 ,7 7 0 ,8 6 2 3 ,2 5

2 5,88 1 ,56 -1 ,5 5 0 ,7 2 0 ,7 2 0 ,7 4 3 0 ,5 3 5

3 4 ,3 2 1 ,56 -1 ,5 6 0 ,7 2 0 ,7 2 0 ,641 0 ,462

4 2 ,76 1 ,56 - 1 ,5 6 0 ,7 2 0 ,7 2 0 ,5 5 : 0 ,3 9 7

5 1,20 1,56 - 1 ,5 6 0 ,7 2 0 ,7 2 0 ,4 76 0 ,3 4 3

6 0 1,20 - 1,20 0 ,5 5 0 ,5 5 0 ,4 1 0 0 ,2 30

TOTAL PRESENT VALUE: -6 ,7 8 3

TABLE 6 .2 : CASH FLOW: CANNING LINE -  60 000 CANS :PER HOUR

(R '000 000)

END EX­ BOOK ALLOW­ INVEST­- TAX­ TAX CASH PV PRES­

OF PENSE VALUE ANCE MENT ABLE FLOW FACTOR ENT

YEAR ALLOW­ EARN­ VALUE

ANCE INGS

0 - 5 , 3 5 ,3 0 - 5 , 3 1 - 5 , 3

1 3 ,286 2 ,014 1 ,59 -3 ,6 0 4 1.665 1 ,665 0 ,8 6 2 1 ,435

2 0 ,689 -0 ,6 8 9 0 ,3183 0 ,3183 0 ,74 0 ,2 3 6

3 0 ,689 -0 ,6 9 9 0 ,3183 0 ,3183 0 ,641 0 ,2 04

4 0 ,689 -0 ,6 8 9 0 ,3 1 93 0 ,3183 0 ,5 5 2 0 ,1 7 6

5 0 ,689 -0 ,6 8 9 0 ,3183 0 ,3183 0 ,4 76 0 ,151

6 0 0 ,530 -0 ,5 3 0 0 ,2449 0 ,2449 0 ,4 1 0 0,100

TOTAL PRESENT VALUE: - 2 ,9 9 6

i. . «•••
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The above f ig u re s  are  very nuch dependent or. the above assumptions and 

befo re  any dec is ions  are  taken , the type o f  c a lc u la t io n  demonstrated above 

should be undertaken using the a p p ro p r ia te  assumptions, as c lose  as 

p o ss ib le  to  the a c tu a l  s i t u a t io n .

TABLE 6 .3 :  CASH FLOW: BUILDINGS

(R'OPO 000)

END

OF

YEAR

EX- BOOK ALLOW-  

PENSE VALUE ANCE

INVEST­

MENT

ALLOW­

ANCE

TAX­

ABLE

EARN­

INGS

TAX CASH - PV PRES-

FLOW FACTOR ENT

VALUE

0 -2 ,7 0  2 ,7 0

1 2 ,6 3 2  0 ,0675  0 ,5 4

2 2 ,56 5  0 ,0675

3 2 ,4 9 7  0 ,0675

-0 ,6 0 7 5  0 ,2807  

- 0 ,0 6 7 5  0 ,0312  

-0 ,0 6 7 5  0 ,0312

-2,70 1 -2,70
0,2807 0,862 0,242
0,0312 0,743 0,023
0,0312 0,641 0,020

40 0 ,0675 -0 ,0 6 7 5  0 ,0312  0,0312 0,0026 0,000

2 ,31  ~ .11 ion Rands is  the r e a l  cost o f  the b u i ld in g  and c i v i l  work per 
pack&fc . l in e  .

40
PV = - 2 , 7  + 0 ,2807  x 0 ,862  + 0 ,0312 x — -—

n=2 1 ,1 6 "
40

= - 2 , 7  + 0 ,2 4  + 0 ,0312  x 0 ,8 6 2 °n=<;

= - 2 , 7  + 0 ,2 4  + 0 ,0312  x 5 ,3 7

= -2 ,2 9



Using the above r e s u l ts ,  the cost o f  tne packaging l i n e ,  a f t e r  t a x , can be 

estim ated  by adding t i e  p la n t  and b u i ld in g  costs:

7 D1s l in e

T o ta l  Cost a f t e r  tax

P lan t  cost a f t e r  tax

C i v i l  (b u i ld in g s )  cost a f t e r  tax

R6,8  m i l l i o n  

R2,3 m i l l i o n  

R 9 , l  m i l l i o n

Canning Line : pla n t  cost a f t e r  tax

T o ta l  cost a f t e r  tax

C i v i l  costs a f t e r  tax

R3,0 m i l l i o n  

R2,3 m i l l i o n  

R5,3 m i l l io n

Using R9 m i l l io n  ( in s te a d  o f  9 ,1 )  fo r  the 7 5 0 1 s l in e s  and R 5 ,3 m i l l i o n  fo r  

canning l in e s ,  the cost per H€ per year c ap a c ity  may be c a lc u la te d .  

Assuming y e a r ly  production  cap a c ity  o f  about 1m Ht per year fo r  a 750 ’ s 

l i n e  and 0,75m H( per y ea r  fo r  a canning l i n e , the co s t ,  a f t e r  ta x ,  per HI 

per year c a p a c ity  is  9 :1  i . e .  R9/H< per yea r  fo r  the 7 5 0 's l i n e  and 

5 ,3 : 0 ,7 5  i . e .  R7/H< per year fo r  the canning l i n e .  T h e re fo re , any 

investm ent, enhancement or improvement th a t  costs S .A .B . less  than R9 fo r  

each per yea r c ap ac ity  or R7/Hf per year c ap a c ity  (7 5 0 1 s and cans 

r e s p e c t iv e ly )  should be considered very s e r io u s ly .

Furtherm ore , i t  should be noted th a t  the above numbers (R9 and R7) are  

a f t e r  tax  f ig u r e s .  Th is  means th a t  an investment o f  about R] 7 , which 

r e a l l y  cos us S .A .B . only  R9 (very  ro u g h ly ) ,  is  the e q u iv a le n t  num r  

(b e fo re  ta x ) .  T h e re fo re , any investment th a t  is  tax  deductable ( and a l l  

investments norm ally  a r e ) ,  and is  less  than R17/HC per y e a r ,  should be 

considered.



CONCLUSIONS

1) Lew u t i l i s a t i o n  costs S .A .B . a huge amount through the need to  

increase  c a p i t a l :  in  the o rder  o f  R9/H€ per year c a p a c ity  ( a f t e r  ta x )  

or R17/H< per year c ap a c ity  b e fo re  ta x .

2) These numbers should be used as a guide l in e  fo r  searching fo r  ways to  

increase  the p la n t 's  u t i l i s a t i o n .

3) Every proposed investment should be s e p a ra te ly  s tu d ie d .

4 )  The above savings can and should be a p p lie d  fo r  new p la n ts  t h a t  are  

constructed  and /o r  being planned a t  th is  s tage . Th is  means -  to  

reduce the c ap ac ity  o f  the packaging l in e s  (Rosslyn, Brewery 4 . . . )  as 

much as p o ss ib le  and increase u t i l i s a t i o n  ( e f f i c i e n c y ,  s h i f t  c o n f ig u r ­

a t io n ,  l in e  ba lanc ing  and so o n ) .



CHAPTER 7: COST CF CAPACITY

A suming all functions to be ’inear and continuous, the current cost of a 
capacity of 1 000 000 h€/year is calculated. The expected life is assumed 
to be 15 years, inflation 12%, ccst of capital 16%, labour wages increases 
about 1% above inflation resulting i.n a discounting factor for wages of 3% 
(0,97).

The case is different for tne Plant - the cost of plants generally in the 
long term do not exceed the inflation rate and therefore, should be 
discounted at a rate of about 16 - 10 = 6%. Allowing for technical 
innovations r.d development at a rate of another 5% per year, results in a 
discount factor of 11% (1/1,11 = 0,9). The present value of the investment 
on 750's line, after tax, using 16% as the opportunity cost, is (see 
Chapter 6 - "Capital Cost Saving Potential") 9,00m Rands (rating 315
h</ha). Present value of capital investment on a canning line is assumed 
to be R5,3m Rands.

The calculations presented here are based on a time span of 15 years 
(roughly the life time of a plant). The same sort of calculation, but for 
an infinite time span, is performed in appendix no. 7.1.



FIGURE 7.1: CASH FLOW: 750 LINE WITH LABOUR

CAPITAL INVESTMENT LABOUR 
(R) (R)

0 9 000 000 147 881
1 147 881
2 147 381
3 147 881
4 147 881
5 147 881
6 147 881
7 147 881
8 147 981
9 147 881
10 147 881
11 147 881
12 147 881
13 147 881
14 147 881

The above are the costs associated with a 750 capacity of 927 360 H€/year. 

Labour r e a l  cost per year after tax - 274 872 x (1 - 0,462) = 147 881. 

Labour - 15 years annuity of R147 881 per year discounted at 3%:

147 381 x = 1 807 341

Capital investment in new capacity, after tax, is R9 000 000 once every 15
years (see Chapter 6 - "Capital Cost Saving Potential").

This expense occurs only once in the 15 year segment that is considered
here and is assumed to be paid at the beginning of those 15 years,
therefore, the P.V. remains R9 000 000.
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Adding the P .V . o f  labour and c a p i t a l :

9 000 000 

+ 1 307 841 

10 807 841

OR fo r  1 000 000 H < :-  10 807 841 x 1 = 11 554 418

R l l  654 418 per (1m H€ per y ea r)  Capacity

OR R l l ,654 per (1 HI per y e a r )  C apacity .

Using i n f i n i t e  s e r ie s  r e s u l ts  ( see appendix no. 7 .1 )

R17 584 724 per ( 1m H€ per y ea r)  Capacity

OR R17,584 per (1 H€ per year)  C apacity .



FIGURE 7.2: CASH FLOW: CANNING LINE WITH LABOUR

CAPITAL INVESTMENT LABOUR

(R) (R)

0 5 300 000 59 952

1 59 952

2 59 952

3 59 952

4 59 952

5 59 952

6 59 952

7 59 952

8 59 952

9 59 952

10 59 952

11 59 952

12 59 952

13 59 952

14 59 952

The above a re  the costs assoc iated  w ith  e. canning c ap ac ity  o f  577 760 

Hi/year.

Labour r e a l  cost per year a f t e r  tax  -  111 436 x (1 -  0 ,4 6 2 )  = 59 952.

Labour -  15 years annu ity  o f  .'59 952 per year discounted a t  3%:

15
59 952 x = 732 911

C a p i ta l  investment in  new c a p a c ity ,  a f t e r  ta x ,  is  R5 300 000 once every 15 

years  (see Chapter 6 -  " C a p ita l  Cost Saving P o t e n t i a l " ) .

This expense occurs on ly  once in the 15 year  segment and is  assumed to  

happen a t the beginning o f  those 15 y ea rs , th e re fo re ,  the P .V . is



Adding the P.V. of labour and capital:

732 911 

+ 5 300 000 

6 032 911

OR fo r  1 000 000 H £ : -  6 032 911 x " ^ 2 ° = 10 441 8983// ZbU

RIO 441 398 per (im per y e a r )  C apacity  

OR R IO ,442 per (H< per y e a r )  C ap ac ity .

Using infinite series results (see appendix no. 7.1):

R15 056 042 per ( 1m Hd per y ea r)  Capacity  

OR R15.056 per (1 Hi per y e a r ) C a p a c ity .
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CONCLUSIONS

1) On averag e , a packaging c a p a c ity  o f  1 h < /year costs S .A .B . a Iv rg e

amount. The fo l lo w in g  costs inc lude  d i r e c t  labour cost -  f o r  7 50 's  

production  R11,654/(K € per year c a p a c i ty ) ,  and fo r  Canning Lines -  

R 10,442 /(H €  per year c a p a c i ty ) .

2) Any investm ent, which w i l l  r e s u l t  in  increased c a p a c ity ,  w ith  a

p resen t va .ue  a f t e r  tax  lower than the above f ig u re s ,  should be 

considered s e r io u s ly .

3) I t  should be remembered th a t  the same s o r t  o f  c a lc u la t io n , using an

i n f i n i t e  s e r ie s  y ie ld s  a much h ig h er number. The i n f i n i t e  

assumption may be sometimes a more a p p ro p r ia te  f ig u r e  to  be used. 

I t  should fu r t h e r  be noted th a t  a l l  costs are a f t e r  tax  co s t .  

Before t a x , the numbers have to be m u l t ip l ie d  by a f a c t o r  o f  2 

( r o u g h ly ) .

4) The above numbers are l im i t e d  in  the sense th a t  they a: a average

numbers and i t  has been p re v io u s ly  s ta te d  th a t  a man w ith  one leg  in  

b o i l in g  water and the o th e r  in icy  w ater , on average should f e e l  

com fo rtab le .



CHAPTER 8: .^yUIRED PACKAGING CAPACITY MODEL

In  t r y in g  to determine the re q u ire d  packaging c a p a c ity ,  one has to teke  

in to  account many I ac to rs  in c lu d in g :

a. demand to be met;

b. spare c a p a c ity  fo r  pack share f lu c t u a t io n ;

c. spare c ap a c ity  to  accommodate fo r  in d u s t r i a l  unrest;

d. red u ct io n  o f  expenses;

e. c a p i t a l  cost o f  in tro d u c in g  the re q u ire d  c a p a c ity .

Some o f  the above fa c to rs  are very  d i f f i c u l t  to q u a n t i fy .  In  the fo l lo w in g  

pages a model w i l l  be developed and fo rm u la ted . This  model should help  the  

d ec is io n  maker in comparing d i f f e r e n t  c a p a c ity  plans on a d iv is io n a l  (whole 

o f  South A f r ic a )  or re g io n a l  b as is .  By using the model, the user w i l l  

become aware o f  the c a p i t a l  investments and the r is k  assoc iated  w ith  each 

p o s s ib le  c ap a c ity  p la n . For example, the question o f  whether tv. in troduce  

a new c a p a c ity  module in  1986, when i t  w i l l  only be p a r t i a l l y  re q u ire d  i f  

demand is high and w i l l  not be re q u ire d  a t  a l l  i f  demand is  low, or  

whether to in troduce tn is  c ap a c ity  in  1987, is  a question o f  comparing 

e a r ly  c a p i t a l  layout w ith  r is k  and can be analysed by means o f  .he c ap a c ity  

model. The decision;: invo lved are high l e v e l  decis ions and the parameters  

th a t  s;.ould be fed to the " th in k in g  a lg o r ith m "  should be v a r ie d  on the  base 

ox t r i a l  and e r ro r  u n t i l  s a t is fa c to r y  r e s u l t s  are ob ta ined .

MODEL FORMULATION

As the fu tu re  is  unknown, the expected ccs t r a th e r  than the a c tu a l  cost

should be minimised ( th e  a c tu a l  cost is  unknown but the expected cost can 

be c a lc u la te d  . Using as a base the s a les  fo re c a s t ,  there  is  a c e r ta in

p r o b a b i l i t y  th a t  the sa^es w i l l  be h ig h e r  or low er. The same a p p l ie s  to  

c a p a c ity .  Due to te c h n ic a l  problems and in d u s t r ia l  u n re s t ,  th e re  is  a

chance o f  lower or h igher c a p a c ity  than a c t u a l ly  qlanned. The fo l lo w in g  

fo rm u la t io n , makes some assumption and d e r iv e s  an expression , which r e s u l ts  

in -he expected cost as a fu n c t io n  o f the planned c ap ac ity  being d e r iv e d .



Let Si be t o t a l  sa les  fo rec as ted  in perio d  i.
Let Pi be the pack share fo recas ted  in p e r io d  i .

Let P( A) be the p r o b a b i l i t y  o f  an event A.
Let RL be the loss in  Rands fo r  every under the demand.

Let PCA.l be the planned production  c a p a c ity  in  perio d  i .

Let CC be the cost o f  c a p i t a l  investment in  R/H€ ner yea r .

Let n be number o f  periods considerea.

Le c r be cost o f  c a p i t a l  (o p p o rtu n ity  c o s t ) .

Let CAi be A ctual p roduction  c ap a c ity  in  p e r io d  1.

T o ta l  Expected Cost = C a p ita l  Investment + Expected Loss due to

I n s u f f i c ie n t  Capacity

" 1 C a p ita l  Investment = Z CC x (PCA. -  PCA, , )  x ---------------
i-1 1 1-1 (1 + r)n

D if fe re n c e  between Sales and C apacity  is :  S -  C

Expected D if fe re n c e  in perio d  i  is :  /  /  P(S . =S)xP(CA. =C)x(S -  OdCdS
S=—« C=- *  1 1

DEMAND CAPACITY

Expected Loss ( in  Present Value te rm s) = 

n + »  + *
E ------ '------ r  x RL < ( /  /  x P(S =S)xP(CA.=C)x(S -  C)xH(S -  C)dCdS)

i * l  (1 > r ) S=- <■ C=- =

where H (x ) is  c a l le d  the Heavis ide  fu n c t io n  and is  de fined  to  be:

( 0 when X < 0 
H(X) = (

( 1 when X > 0

TOTAL EXPECTED COST

SALES CAPACITYn +» +a»
TEC = Z --------- - x[CC(PCA. -PCA . )*RL( /  /  P (S . =S)xP( CA. =C)x(S -  C)

k-1 (1+r) 1 S.-- C— « 1 1

xH(S -  OdCdS]



- 34 -

And the o b je c t iv e  is to find decision variables PCA for *. = 1,2,3....n 
such as to minimise TEC knowing the probability distribution of £ and CA 
and the cost parameters CC, RL and r . The expression for TEC may be 
regarced as a genera l model of which a particular case w i l l  be developed in 
the fo l lo w in g  pages.

For s im p l i c i t y ,  v t is  assumed the probabilities are uniform.

FIGURE 8.1: PROBABILITY DISTRIBUTION OF DEMAND

- E i

SL i

SHi

PROBABILITY

LiHi

Hi
Expected Sales in  perio d  i .

Lowest Expected Sales in  per io d  i. 
Highest Expected Sales in  p er io d  i ,

The above diagram represents  the d en s ity  d is t r ib u t io n  fu nc tion

1P(S -  K) -

The same ap p lies  to the cap ac ity  -  due to in d u s t r ia l  u n res t ,  unexpected  

breakdowns -  the a c tu a l  c ap a c ity  CA w i l l  d i f f e r  from the planned one PCA .

FIGURE 8 .2 :  PROBABILITY DISTRIBUTION OF PRODUCTION CAPACITY

PROBABILITY

CACA L iHi

CA,CA ‘HiLi



And as fo r  the s a le s ,  CA^, is  the h ig h est expected c ap ac ity  in  per io d  i  and 

C A ^  the low est.

I t  should be noted th a t  in  both cases, the middle expected value  (S„ or  

PCA^) is  not n e c e s s a r i ly  in  the c e n tre .

TEC -Id ?

x (S -  C) X H(S -  O dC dS)]

where S is  used fo r  Sales and C fo r  C apacity .

F i r s t  the expected under c ap ac ity  in  period  i  must be found:

SHi CAHi
/  /  e-----------5— -x — ----------   x (S -  C) x H(S -  OdCdS

S=SL . C=CAL . Hi "  L i Hi "  ~ *L i

Hi Hi
e q— x—— — —  x /  /  (S -  C) x H(S -  OdCdS

H i"  L i Hi L i  S»S C=CA,

S"SHi (S-CA y (S-CAU . )z
 X----------X /  [H(S-CAL i )x--------Y + --------H(S-CAH . ) x ----------^ — ]

S=SLi

i "Hi (S-CA V (S-CA y
S ^ X* ^ ^ XS.iLi'W S -CA“ )X— t—  H(S-CAH i ,x — — ,dS

(See appendix no. 3 .2 )



The above expression is  the Expected under c ap a c ity  and w i l l  be r e fe r r e d  to  

as EUC^. The cost assoc iated  in  period  i  is  RL x EUC. and our o b je c t iv e  is  

to minimise

n i
TEC = £ ----- -------- - x [CC x (PCA. -  PCA. , )  + RL x EUC. ]

k = l  (1 + r ) 1 1-1 1

To f in d  the optimum PCA  ̂ fo r  a l l  p e r io d s , and to minimise TEC one can 

d i f f e r e n t i a t e  the above fu n c t io n  fo r  each and every perio d  s e p a ra te ly  and 

f in d  optimum values fo r  each and every PCA . To f in d  optim al PCAi values ,  

one has to express S. . , and CA. , , CA^ in  EUC. as a fu n c t io n  o f  PCA.

and 5. r e s p e c t iv e ly . This is  not e a s i ly  done a n a l y t i c a l l y  because the  

equations invo lved a re  o f  the fo u r th  power fo r  the above s im p les t case 

(un ifo rm  d i s t r i b u t i o n ) .

Furthermore, the problem is  not continuous and most probably oniy  d is c re e t  

amounts o f  c a p a c it ie s  can oe introduced a t  d i f f e r e n t  p e r io d s .

T h e re fo re ,  a computerised system, to be used in  a t r i a l  and e r ro r  mode, was 

developed.

The in p u t to the model is  cost o f  capita .' , costs o f  in tro d u c in g  c a p a c ity ,  

o f  under c a p a c ity ,  the parameters fo r  the p r o b a b i l i t i e s  and the c u rre n t  

c a p a c ity ,  the sales fo re c a s t  f ig u re s  and the planned c a p a c i ty .

The o u tpu t is  the cost assoc iated  w ith  any c ap ac ity  p lan s , separated to  

expected cost due to under supply and the investment cost in  new c a p a c i ty . 

In  any one session, the model r e c a l ls  the lowest cost achievement. For 

f u r t h e r  d e t a i ls  on the model r e f e r  to appendix no. 8 . 1 .

PARAMETERS TO THE CAPACITY MODEL

The model can be used fo r  e s t im a tin g  the best c ap a c ity  re q u ire d  f o r  t o t a l  

beer p ro d u c tio n . However, as th is  study is  concerned about packaging, a 

c e r t a in  pack c ap ac ity  study is  o f  in t e r e s t  as w e l l .
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In  experim enting  w ith  the model one should ore-determ ine the p aram eters , 

and then f in d  the best c ap ac ity  p la n . I t  depends on the degree o f

confidence the user has in  the s ram eters , he should p lay around w ith  the  

parameters he is  not c o n f id e n t  a t  to g a in  the f e e l in g  o f  the s e n s i t i v i t y  

o f the r e s u l t  to those parameter .

The two most im portant parameters are the costs invo lved in  in tro d u c in g  a 

new c ap a c ity  and o f  being unable to supply the demand. In  a d d i t io n ,  cost  

o f  c a p i t a l  and the range o f  p o ss ib le  sa les  demand and a c tu a l c ap a c ity  

in f lu e n c e  the r e s u l t s .

A. Cost o f  in tro d u c in g  a new c ap a c ity  -  the u n its  are  in  Rands per

cap a c ity  u n i t  o f  1 H€ per year c a p a c ity .  Assuming a cost o f  

R120 000 000 fo r  a brewery producing 2 600 000 h < /y e a r , the cost o f  

in tro d u c in g  the c ap a c ity  is  about R46/(HC per year c a p a c i ty ) o r about 

R26/(H£ per year c a p a c ity )  tak in g  in to  account allowances and ta x .  

This  is  a gross number re p res e n tin g  the average cost per c a p a c ity  u n i t  

o f  1 HI per year c a p a c ity .  When considering  a s in g le  l i n e  (see  

Chapter 6 -  " C a p ita l  Cost Saving P o t e n t i a l " ) ,  the cost due to the

in tro d u c t io n  o f  on ly  the l in e  i t s e l f  is  only about R9/(H€ per year  

c a p a c ity )  a f t e r  ta x .  When t ry in g  to determine optimum c a p a c ity  fo r  a 

c e r t a in  pack, a number somewhere in  between may be used.

I f  i t  has a lread y  been decided to b u i ld  a brewery o f  a c e r t a in  capa­

c i t y  or a l t e r n a t i v e l y ,  the gross c a p a c ity  p lan is  a lre a d y  determined

o r  e x is ts  and one is  t r y in g  tc trade  o f f  between var ious  packs -  a

number c lo s e r  to R9 should be used but the re s u l ts  then obta ined  are  

l im i t e d  in  t h e i r  g e n e r a l i t y .  I t  is  b e lie v ed  th a t  norm ally  a number 

c lo s e r  to 26 should be used.

I t  has been pointed out th a t  the same model can be used to determine  

the optimum method o f  in tro d u c t io n  o f  new c ap ac ity  w ith in  a re g io n ,  in  

a s i t u a t io n  where the reg ion  h a s n 't  enough production c a p a c ity  and has 

to import the beer from another re g io n . In  th is  case, the cost o f

under c a p a c ity  can be a c c u ra te ly  c a lc u la te d  to be the cost o f  

t ra n s p o r t in g  the beer from another reg ion  (which is  not the case in a 

r e a l  under c ap a c ity  s i t u a t i o n ) .



Cost o f  i n a b i l i t y  to supply a c e r t a in  pack or beer -  Here one should 

d i f f e r e n t i a t e  between two basic  cases -  co m p etit ive  environment and 

monopoly s i t u a t io n  as is  the c u rre n t  case.

In  the co m p et it ive  case any H ( 's  not sold by S .A .B . w i l l  most probably  

be sold by the co m p etito r .  This  is  a leaverage process and may r e s u l t  

in  f u r t h e r  loss o f  sa les  o f  o th e r  packs. The m arginal p r o f i t  per 

(changing s l i g h t l y  from brand to brand and pack to pacK) is  about 

R22,50/H< ( a f t e r  tax -  R 1 2 .5 0 ) .  A fu r t h e r  less  due to loss o f  good 

w i l l  and loss in  o th e r  packs and brands may be estim ated  in  f u r t h e r  

60% r e s u l t in g  in  a t o t a l  o f  R20 fo r  every H< under c a p a c ity .

In  a non-com petit ive  s i t u a t io n ,  as S .A .B . is  experien c ing  now, two 

cases should be considered: out o f  the two cases, the b e t t e r  case is

the one where a shortage o f  one pack e x is ts  but the customer is  ab le  

to  purchase another pack. This w i l l  probably r e s u l t  in  some loss o f  

t o t a l  volume sales  but c e r t a in ly  not a t o t a l  lo s s , say about 40% -  

R12.50 x 0 ,4  = R5/H<. In  a d d i t io n ,  a loss due to "the  i n v i t a t io n  o f  a 

com petito r"  is  estim a’ i to be a fu r t h e r  R5 r e s u l t in g  in  a t o t a l  o f  

RIO per H€ not supp lied .

In  the worst case, under c a p a c ity  in  one pack and no spare c ap a c ity  in  

the o th e r  packs, a loss o f  R12.50 fo r  sa les  and a fu r t h e r  50% loss o f  

rrr-o lyj 11 and com petit ion  r i s k ,  re s u l ts  in a loss o f  R19 per every H< 

not so ld .

Ranges for sa les  and c a p a c ity .

Sales: when cons idering  t o t a l  volumes, a range o f  the about 5-10%

above or below the estim ate  is  reasonable . When cons idering  a c e r t a in  

pack the range should be increased because o f  the m u l t ip le  e f f e c t  o f  

t o t a l  volume f lu c tu a t io n  and pack share changes, r e s u l t in g  in say 

10-15% fo r  s ta b le  packs and 15-20% fo r  n o n -s tab le  packo.



C apac ity : w h ile  la rg e  f lu c tu a t io n s  in  c ap a c ity  a re  h ig h ly  u n l ik e ly

and may range up to 1-3%, a down trend  due to te c h n ic a l  problems and 

in d u s t r i a l  unrest should be taken in to  account, r e s u l t in g  in  a 

decrease in  production  c ap a c ity  ( r e l a t i v e  to  the planned one) o f  up to  

say 1-5%. I f  te c h n ic a l  in n o vatio n  is  to be taken in to  account (such 

as p o ss ib ly  h igher g r a v i ty  (concentrated  b ie r  p ro d u c tio n ) ,  red u ct io n  

in  process t im e , e t c . )  the upward range should be increased  

a c c o rd in g ly .

The above numbers s h o u ld n 't  be regarded as a b s o lu te ly  t ru e .  There are  many 

hioden costs and losses assoc ia ted  w ith  under c a p a c ity .  There are a number 

o f v a r ia b le s  in f lu e n c in g  the ranges o f  sa les  and c a p a c ity .  I n f l a t i o n  w i l l  

probably look d i f f e r e n t  in  one years time and many o th er parameters w i l l  

change the o u te r  and inner systems. The above numbers should be vsed as 

g u id e l in e s , and be re-examined every time a new study is  undertaken.
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MODIFICATION TO THE MODEL

In  order to t e s t  the model, t r i a l  runs were made using a c tu a l  data  and r e a l  

a l t e r n a t iv e s  o f  the long term c a p a c ity  s t ra te g y .  Wnile doing so, some 

s h o r t f a l l s  to the moaei were d iscovered and some new ways o f  in t e r p r e t in g  

i t  were developed.

The main problem was found to be the cost o f  in tro d u c in g  new c a p a c ity .  As 

i t  stands in  the fo rm u la tio n  presented p re v io u s ly  the cost is  CC x ( PCA_ 

-  P C A .^ )  -  when i  is  the r e le v a n t  p e r io d ,  PCA is  the planned c a p a c ity  and 

CC is  the cost per every u n i t  c a p a c ity .  This was not always found to  be 

r e a l i s t i c  as the cost does d i f f e r  from case to case due to economies o f  

s c a le ,  tax c o n s id e ra t io n ,  e t c . .  Furtherm ore , by having a constant CC, the  

periods cannot be s e t  as q u a r te rs  (o f  a y e a r ) .  For example, i f  a c ap ac ity  

is  to be in troduced  in  the l a s t  q u a r te r  o f  the y e a r , only 1 /4  ( ro u g h ly ) o f  

the y e a r ly  c ap a c ity  has to be in troduced in  th a t  year but the f u l l  expenses 

occur in  th a t  y e a r .

A m o d if ic a t io n  was in troduced , such th a t  the cost o f  the new c ap ac ity  can 

be in s e r te d  d i r e c t l y ,  bypassing the  o r ig in  .. cost c a lc u la t io n .

I In  a d d i t io n , the maximum number o f  periods were increased to 22 ( p re v io u s ly  

17) thus enabling  more than 5 years in a q u a r te r ly  model.

For computer model and log -  see appendix no. 8 .4 .

i:
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USING THE MODEL ON ACTUAL FIGURES

As a t e s t  and an example o f  the use o f  the model, f i v e  runs were made on 5

d i f f e r e n t  N.P. c ap a c ity  o p tio n s . The model was a q u a r te r ly  model, w ith  22 

sucn periods using PA2 -  the o p tio n  in which the user can in s e r t  cost  

f ig u r e s  s e p a ra te ly  to each c ap a c ity  in t ro d u c t io n .

The f i v e  a l t e r n a t iv e s  are f i v e  d i f f e r e n t  N .P . c ap a c ity  plans th a t  were a t

one stage or a n o th e r , considered. In  p ra c t ic e  in th is  case a decis ion  was

taken w ithout using the model.

Every f in a n c ia l  y e a r ,  s t a r t in g  a t  F8('>, was d iv id ed  in to  four q u arte rs  o f  

which the t h i r d  is  peak p e r io d . The f iv e  d i s t i n c t  c a p ac ity  plans d i f f e r e d  

from each o th e r  in  th a t  the scheduling of the in tro d u c t io n  o f  new 

c a p a c i t ie s  was d i f f e r e n t .

A f in a n c ia l  year s t a r t  a t  1 /4 ,  in t ro d u c t io n  o f  new c ap ac ity  is  assumed 

always to occur a t  the beginning o f  a period  -  (month 4 , 7, 10 or 1 ) .

1



fo llo w in g  param eters were used fo r  the exp erim en ta l ru n s :

Cost o f  no t supplying  1 H€ -  R40 (q u ite  h ig h );

S a le  to le ra n c e  -  7% up to  10% down on o f f i c i a l  High sa les  fo re c a s t;

Cost o f C a p ita l -  4% per q u a rte r  (about 16% per y e a r );

Costs o f new c a p a c ity  were en tered  s e p a ra te ly  fo r  every c ap a c ity  

in tro d u c tio n  and can be seen in  the computer p r in to u ts  presented  in  

the appendix no. 8 .5 .



TABLE 8 .1 :  RESULTS OF 5 EXPERIMENTAL RUNS ON CAPACITY MODEL

The r e s u lts  are  summarsied in  the  fo llo w in g  ta b le .

(BR stands fo r  Brewery and PH fo r  Phase. C apacity  U n its  are  in  H < /w eek .)

1
| RUN 
| NO.

.............................................  1 ..............................1
NEW CAPACITY INTRODUCTION PLAN | EXPECTED

COST

1
1 1 

Rosslyn (+ 12 000 H</w) 10/86 |
BR 4 PH 1 (♦  77 000 H€/w) 4 /8 7  | R310 903 523 | 
BR 4 PH 2 (+ 77 OOO H</w) 10 /88  |
BR 5 -  Isando (+ 77 000 -  47 000) 10/89 |

1 . 1

1 2
1 1 

Rosslyn + 12 000 H€/w 10/86 |
BR 4 PH 1 > 77 000 H</w 10/87  • R312 633 398 | 
B4 PH 2 > BR 5 -  Isando (7 "  000 > 77 000 -  47 000) 10/89  |

1 1

3 Rosslyn > BR 4 PH 1 (12  000 > 77 000 H</w) 10/86 |
BR 4 PH 2 (> 77 000 HC, w) 10/87  | R318 444 067 | 
BR 5 -  Isando (> 7? 000 -  47 000 H < /v ) 10/89 |

.......................  1 -  ______i

1 4
1 ! 

Rosslyn (+ 12 000 H</w) 10/86  |
BR 4 PH 1 (> 77 000 H</w) 7 /67  | R307 115 799 | 
BR 4 PH 2 ( > 7 7  000 H</w) 10/88  |
BR 5 -  Isando (> 77 000 -  47 000 H«/w) 10/89 |

1 - ________ 1

| 5 Rosslyn (> 12 000 H</w) 10/86  | 1 
B 4 PH 1 ( > 7 7  000 H«/w) 10/87 j R307 205 209 | 
BR 4 PH 2 ( > 7 7  000 H</w) 10/88 |
BR 5 -  Isando (> 77 000 -  47 000 H</w) 10/89 |

1 ..... 1
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In  r e a l i t y  o p tio n  4 was chosen fo r  S .A .B .'s  C apacity  P lan . Although th is

d e c is io n  was not based on the re s u lts  o f  the model (th e  model d id  not e x is t

a t  th a t  t im e ), the fa c t  th a t the model in d ic a te s  the rame answer (Run no.

4 ) is  encouraging.

CONCLUSIONS

1) Cost o f  not m eeting demand is  f i n i t e .

2) I f  i t  is  f i n i t e , th e re  is  a p o in t in  b a lan c in g  the cost o f  in tro d u c in g  

new c a p a c ity  to the cost invo lved  in  ta k in g  the r is k  o f having under 

c a p a c ity .

3) The model developed, te s te d  and experim ented in  th is  ch ap ter can and 

should be used as an a id  in  the d ec is io n  ta k in g  process.

4) I f  su ccess fu l, the p r o b a b il i ty  d is t r ib u t io n  fu n c tio n  can be m o d ified  

(th e  fu n c tio n  PEUC is  exp la in ed  in  appendix no. 3 .3 )  to p resen t a 

more r e a l i s t i c  p ro b a b il . "y d is t r ib u t io n .



'-'HAPTKR ): LOCATION

The packed beer has *;o be distributed to the various depots according to 
the demand. One should try to minimise this cost. However this is 
complicated by the many factors involved, which interact between them­
selves . For example, one of the issues that has to be considered is the 
single pack brewery. It is believed that such a configuration will reduce 
production cost and might reduce required capital investment. On the other 
hand, transport costs will rise relative to an optimum situation. This is 
the purpose of the following study - to analyse and determine the optimum 
location of production under various situations.

To work out the different alternatives, a Linear Programming (L.P. ) model 
was used. It was decided to use an L.P. model rather than a purely
transportations! one, because of the multi-pack situation (the normal 
transportation algorithm applies only to one product), because of the 
flexibility required to check different alternatives and mainly to the fact 
that the L.P. model a l r e : exists at S.A.B. (being used regularly for
production planning .

Roughly, the L.P. model optimises (minimal cost) a production plan, taking 
into account brewing costs, packaging costs, beer transfer costs, transport 
costs, nd handling .nd holding costs. For the purpose of this study, 
brewing .no pacxaging costs were set to be zero. So in effect, reducing 
the ..P. model to transportation optimisation algorithm.

In the L.I mode :, : theoretical super line, which can be regarded as the
packaging hall, was set up at each factory and different production
locations were tested by controlling the type of pack to be produced at
each location.

The sales demanc is Financial year 33 demand (F83) i.e. April 1982 - March 
1983, and the transportation cos- parameters are Financial year 82 (F82)

•, converted to F83 cost figures by multiplying all cost parameters by
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THEOrtETICAL OPTIMUM - L? RUN L

In  the f i r s t  run, which should serve as a re fe re n c e , a l l  param eters were 

l e f t  f r e e . This means: a l l  packaging l in e s  e s s e n t ia l ly  were g iven

u n lim ite d  c a p a c ity , in  o th e r words brewing was not r e s t r ic te d .  A l l  

packaging lin e s  were ab le  to  produce a l l  packs. No pack r e s t r ic t io n  was 

imposed on the m odel. F in a l ly  a l l  p o ss ib le  routes  between fa c to r ie s  and 

depots were a llo c a te d  w ith  the corresponding cost per H I . T h is  again  is  

not an a c tu a l s i tu a t io n ,  as in  a c t u a l i t y ,  tra n s p o rt from p a r t ic u la r  

fa c to r ie s  is  r e s t r ic te d  to  p a r t ic u la r  r a i l  depots.

The re s u lts  o f  th is  run are  im portant as they r e f le c t  trie optimum 

production  lo c a tio n  ta k in g  in to  account d is t r ib u t io n  costs  and d is re g a rd in g  

a l l  o th e r fa c to r s . The year re s u lts  are summarised in  the fo llo w in g  ta b le  

in  1 000 H < 's .

TABLE 9 .1 : Production  P lan in  1 000 HI Per P la n t Per Pack

PLANT ISAND0 ALRODE CHAMDOR ROSSLYN UNITED BR BLOEM­

FONTEIN

PACK

750 1 6 21 ,4 862 ,5 798,1 4 72 ,1 578,1 297 ,4

500 NRB 3 6 ,0 1 6 ,3 1 0 ,5 1 3 ,3 1,2 0

450 CAu 529 ,6 2 36 .4 340 ,2 2 50 ,7 5 3 ,5 282 ,4

375 PINT 118,6 58 ,9 5 7 ,0 5 4 ,6 2,8 2 2 ,3

340 CAN 4 57 ,9 131,6 4 4 ,2 9 8 ,0 20,8 8 0 ,3

340 NRB 294 ,3 158,4 7 6 ,5 120,6 2,6 7 0 ,9

340 RBAMS 2 5 ,6 12,0 2,8 4 ,5 7 ,5 1 ,5

SOL CASK 21,8 0 0 ,7 2 ,5 0 0

TOTAL 3 105 ,7 1 476 ,1 1 330 ,0 1 0 1 6 ,3 6 59 ,8 755,4

PER CENT 37,2% 17,7% 15,9% 12 , 2% 7,9% 9,7%

T o ta l Cost fo r  the Plan -  R4 131 950 / year

' JTAL
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RESTRICTED TRANSPORT -  LP RUN 2

A second run was done w ith  a r e s t r ic te d  tra n s p o rt s itu a t io n ,  i . e .  no 

tra n s p o rt from Isando, Chamdor and U n ited  Brew eries to R a il  depots such as 

B loem fonte in , Welkom, Potchefstroom , P ie te rs b u rg  and N e ls p ru it .

Again, brewing c a p a c ity  and type o f pack produced a t  each depot, was 

u n re s tr ic te d . The optim al s o lu tio n  y ie ld e d  an o b je c t iv e  va lue  o f  

R4 420 600, increased  by R298 650 a y e a r . The p roduction  m ix, suggested by 

the above c ircum stances, is  s im ila r  to th a t  p re v io u s ly  discussed.

TABLE 9 .2 : P roduction  P lan In  1 000 HI Per P la n t Per Pack

PLANT ISANDO ALRODE CHAMDOR ROSSLYN UNITED BR BLOEM­

FONTEIN

TOTAL

PACK

750 1 621 ,4 1 009 ,6 650 ,9 472 ,1 579,1 297 ,4

500 NR3 3 6 ,0 16,3 10 ,5 13 ,3 1,2 0
450 CAN 529 ,6 353 ,6 223 ,0 250 ,7 5 3 ,5 282 ,4

375 PINT 118,6 67 ,3 4 8 ,5 54 ,6 2,8 22,8
340 CAN 457 ,9 151,4 24 ,5 9 8 ,0 20,8 8 0 ,3

340 NRB 294 ,8 176,8 58.4 120,6 2,6 7 0 ,9

340 REAMS 2 5 ,6 12 ,5 2 ,4 4 ,5 0 ,7 1 ,5

SOL CASK 21,8 0 0 ,7 2 ,5 0 0

TOTAL 3 105 ,7 1 787 ,4 1 018 ,8 1 016 ;3 659 ,8 7 55 ,4 8 343 ,3

PER CENT 37,2% 21,4% 12, 2% 12, 2% 7,9% 9,1% 100, 0%

T o ta l Cost fo r  the Plan -  R4 420 600 / year

W hile a t  a l l  o th e r c e n tre s , □roduction remained the same , 3,7% o f Chamdor

production moved to A lrode . Thus r a i l depots th a t were supp lied  by Chamdor

are now being su p p lied  from Alrode in s te a u , a t an increased  cost o f  

R288 650 a y e a r.



The actual brewing percentage, for each plant, capacity-wise is:

PLANT ISANDO ALHCDE CHAMDOR ROSSLYN UNITED BR BLOEMFONTEIN

PER CENT 27,5% 29,1% 17,6% 17,5% 5,7% 2,7%

Comparing these numbers w ith  the optimum re s u lts  in  Table 9 .2 ,  i t  is  c le a r  

th a t  Isando, A lro d e , U n ited  Brew eries and B loem fontein  are in  a c o n d itio n  

o f under c a p a c ity , p ercen tag e-w ise , r e la t iv e  to  the op tim al s o lu tio n .



/
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RESTRICTING TOTAL PLANT CAPACITY - LP RUN 3

Running the same model, th is  tim e r e s t r ic t in g  the t o t a l  c a p a c ity  a t  each 

p la n t  to the c u rre n t brewing c a p a c ity , re s u lte d  in  the fo llo w in g  o p tim a l 

production  p lan :

TABLE 9.3A: P roduction In  1 000 H€ Per P la n t Per Pack

PLANT ISANDO ALRODE CHAMDOR ROSSLYN UNITED BR BLOEM­

FONTEIN

TOTAL

PACK

750 1 582,1 1 0 53 ,9 6 90 ,3 516,1 534 ,2 253,1

500 NRB 30,1 1 6 ,3 1 6 ,4 14 ,0 0 ,5 0
450 CAN 4 19 ,8 6 58 ,2 3 04 ,8 281 ,5 2 8 ,4 0
375 PINT 118,9 6 7 ,3 4 8 ,5 5 4 ,6 2,8 22,8
340 CAN 369 ,4 245 ,4 6 9 ,5 138,4 10,2 0
340 NRB 193,8 348 ,4 5 8 ,4 120,6 2,6 0
340 REAMS 2 5 ,6 12 .5 2 ,4 6,0 0 ,7 0
SOL CASK 21,8 0 0,6 2 ,5 0 0

TOTAL 2 761 ,4 2 4 01 ,9 1 190 ,9 1 133 ,7 579 ,4 276 ,0 8 3 43 ,3

PER CENT 33,1% 28,3% 14,3% 13,6% 6,9% 3,3% 100 , 0%

T o ta l Cost fo r  the Plan -  R7 521 000 / year

The above production  p lan  cost R7 521 000 per y e a r , an increase  o f  

R3 100 400 per yea r! I t  a lso  assumes a t o t a l  production  cap a c ity  o f  

10 488 COO H (/y e a r  ( in c lu d in g  Rosslyn) which is  25%! more than re q u ire d .  

T h is  excess c ap a c ity  enabled the a llo c a t io n  o f  more p ro d u ctio n  to  Isando  

(and U nited B rew eries ) than determ ined by the ra p a c ity  r a t io s .

When r e s t r ic t in g  the t o t a l  c a p a c ity  to about 8 748 000 H € /y e a r , the cost 

rose to  R9 697 950 -  an in crease  o f  R2 179 250 per y e a r.
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VERY RESTRICTED PLANT CAPACITY - LP RUN 4

A fu r th e r  r e s t r ic t io n  o f  p la n t c a p a c ity , so th a t  the t o t a l  N .P . c ap a c ity  

was ju s t  enough to  supply the demand, was examined in  LP Run No. 4 . The 

y e a r ly  cost increased d ra m a tic a lly  to R9 697 950, an increase  o f  about

R2 200 000 from LP Run No. 3. More than R1 500 000 o f  i t  is  due to  stock

h o ld in g  costs -  s to rage  o f beer a t pre peak perio d  because o f the  

r e la t iv e ly  low c a p a c ity , which prevents  the p la n t from producing peak 

demand. Using the "very  r e s t r ic te d  c a p a c ity "  and a ttem p tin g  to  operate  a 

s in g le  pack brewery le d  to in fe a s ib le  s o lu tio n s .

Because o f the high cost o f  stock h o ld in g  in  the o p tim a l s o lu tio n  and 

because o f the f e a s i b i l i t y  problems invo lved  in  checking d i f f e r e n t  runs, 

th is  le v e l o f  c a p a c ity  r e s t r ic t io n  w i l l  not be used to  compare d i f f e r e n t  

a lte r n a t iv e s .  However, i t  should be noted th a t  in  a c t u a l i ty  S .A .B . does 

experience c ap a c ity  le v e ls  q u ite  c lose  to  the demand. The e f fe c t  o f  low 

c ap a c ity  should be kept in  mind. The low er the c a p a c ity  r e la t iv e  to  

demand, the h ig h er are  the d is t r ib u t io n , stock h o ld in g  and o th e r co sts ,

( fo r  example o p e ra tin g  c o s 's ) which have not been considered h e re . The

d iffe re n c e  between a lte r n a t iv e s  w i l l  a lso  in crease  re s p e c t iv e ly .
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RESTRICTING PACK PRODUCTION - LP RUN 5

U n t i l  th is  p o in t , only g en era l r e la t io n s  between t o t a l  c a p a c ity , tra n s p o rt  

and co s t were considered . The next step is  to vary  the lo c a tio n  o f  pack 

production  -  r e s t r ic t in g  some p la n ts  to the production  o f c e r ta in  packs. 

The t h ir d  run w i l l  be the re fe re n c e  case -  w ith  c u rre n t brewing c a p a c ity ,  

pack p roduction  u n lim ite d  in  each fa c to ry , o b je c t iv e  fu n c tio n  o f  R7 521 000

per y e a r . The Brewing c ap a c ity  and tra n s p o rt param eters w i l l  not be

changed and d i f f e r e n t  p roduction  scenario s  w i l l  be in v e s tig a te d .

BASE CASE: TOTAL N .P. BREWING CAPACITY 10 488 000 H€/YEAR.

TRANSPORT ROUTES -  Almost a l l  p o s s ib le  routes a llow ed . 

PACKAGING -  A l l  packs can be produced a t  a l l  p la n ts .

COST -  R7 521 000 per y e a r .

The y e a r ly  p roduction  by p la n t is summarised in  Table 9 .3A , the same 

in fo rm a tio n  is  presented in  percentage f ig u re s  w itn in  each y la n t ,  and as 

percentage out o f  to t a l  N .P . p roduction  Tab le  9 .3C .

TABLE 9 .3 8 : Pack P roduction Share as Per Cent o f  P la n t T o ta l

PLANT ISANDO ALRODE CHAMDOR ROSSLYN UNITED BR BLOEM- TOTAL 

FONTEIN

PACK

750 57 ,3 4 3 ,9 58 ,0 4 5 ,5 92 ,2 9 1 ,7
500 NRB 1,1 0 ,7 1 ,4 1 ,3 0,1 0
450 CAN 15 ,2 2 7 ,4 2 5 ,6 2 4 ,9 4 .9 0
375 PINT 4 ,3 2,8 4 ,1 4 ,8 0 ,5 8 ,3
340 CAN 1 3 ,4 10,2 5 ,8 12,2 1.8 0
340 NRB 7 ,0 1 4 ,5 4 ,9 10,6 0 ,4 0
340 REAMS 0 ,9 0 ,5 0,2 0 ,5 0,1 0
50L CASK 0,8 0 0 0,2 0 0

TOTAL 100, 0% 100, 0% 100, 0% 100, 0% 100, 0% 100, 0%

T o ta l Cost fo r  the Plan R7 521 000 /  year
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TABLE 9.3C: Pack Production Share as Per Cent of Total N.P. Production

PLANT ISANDO ALRODE CHAMDOR ROSSLYN UNITED BR BLOEM­

FONTEIN

PACK

750 19,0 12,6 8 ,3 6,2 6 ,4 3 ,0

500 NRB 0 ,4 0,2 0,2 0,2 0 0
450 CAN 5 ,0 7 ,9 3 ,7 3 .4 0 ,4 0
375 PINT 1 ,4 0,8 0,6 0 ,7 0 0 ,3

340 CAN 4 ,4 3 ,0 0,8 1,6 0,1 0
340 NRB 2 ,3 4 ,2 0 ,7 1 ,4 0 0
340 REAMS 0 ,3 0,1 0 0,1 0 0
50L CASK 0 .3 0 0 0 0 0

TOTAL 33,1% 28,8% 14,3% 13,6% 6,9% 3.3%

T o ta l Cost fo r  the Plan -  R7 521 000 / year

TOTAL

1 0 0 , 0%

The above is  an o p tim a l s o lu tio n  from the tra n s p o r ta t io n s ! p o in t o f  v iew . 

P r a c t ic a l ly , the d is t r ib u t io n  o f  production  throughout the d i f f e r e n t  p la n ts  

cannot e x a c .ly  match the above c a p a c it ie s  p la n , as th e re  is  no p o in t ,  fo r  

example, in  in tro d u c in g  a 340 NRB l in e  a t  U n ited  Brew eries to produce 0,4%  

o f the demand. T h e re fo re , on the next L .P . ru n , pack p ro d u ctio n  was 

r e s t r ic te d  to  the p laces suggested by Tables 9.3B and 9 .3C .

The cost increased  to R7 793 500 per y e a r, an increase  o f R272 550 per 

y e a r . For p ro d u ctio n  d is t r ib u t io n  (1 000 H€) see Table  9 .5A .

j>
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TABLE 9.5A: P roduction  in  1 000 H€ Per P la n t Per Pack

PLANT ISANDO ALRODE CHAMDOR ROSSLYN UNITED BR BLOEM- TOTAL 

FONTEIN

PACK

750 1 488 1 034 784 513 537 276
500 NRB 77 0 0 304 0 0
450 CAN 400 660 326 59 0 0
375 PINT 119 137 0 0 0 0
340 CAN 395 278 0 159 0 0
340 NRB 222 378 0 123 0 0
340 REAMS 47 0 0 0 0 0
50L CASK 25 0 0 0 0 0

TOTAL 2 774 2 487 1 110 1 159 537 276 3 343

T o ta l Cost fo r  the P lan -  R7 793 550 /  year

TABLE 9.5B : P roduction In  Per Cent Out Of T o ta l N .P . P roduction , Per P la n t

Per Pack

PLANT ISANDO ALRODE CHAMDOR ROSSLYN UNITED BR BLOEM- TOTAL

FONTEIN

PACK

750 17,9 12,4 9 ,4 6,2 6 ,5 3 ,3
500 NRB 0 ,9 0 0 3 ,6 0 0
450 CAN 4 ,8 7 ,9 3 ,9 0 .7 0 0
375 PINT 1 ,4 1 ,7 0 0 0 0
340 CAN 4 ,7 3 ,3 0 1 ,9 0 0
340 NRB 2 ,7 4 ,5 0 1 ,5 0 0
340 RBAMS 0,6 0 0 0 0 0
50L CASK 0 ,3 0 0 0 0 0

TOTAL 33,2% 29,8% 13,3% 13,9% 6,5% 3,3% 100,0%

T o ta l Cost fo r  the Plan -  R7 793 550 / year

*



SINGLE PACK PLANTS - LP RUN 6

In  the case o f s in g le  pack b re w e rie s , the aim , as was s ta te d  p re v io u s ly  and 

as discussed in  the re le v a n t ch ap ter is :  reduced investm ent and running

cost in  a p la n t th a t  produces o n ly  one k in d  o f pack. On the o th e r hand, 

increased tra n s p o rt co st w i l l  be accrued.

The d ec is io n  o f which pack to a l lo c a te  to which p la n t was in flu e n ce d  m ainly  

by two fa c to rs : the pack d is t r ib u t io n  suggested in  Table 9 .5  and by

considering  the p resen t p o s it io n  o f packaging l in e s  a t  the d i f f e r e n t  

f a c to r ie s .  I t  was s t i l l  necessary to leave  some p la n ts  as m u lti-c ac K  

production  cen tres  as must be the case in  p ra c t ic e , to enable f l e x i b i l i t y  

and to  reduce r is k .  The re s u lts  are summarised in  Table 9.6A  (1 000 )

and Table 9.6B ( percentage o f t o t a l  N .P . p ro d u c tio n ).

TABLE 9.6A: P roduction  in  1 000 Hi Per P la n t Per Pack

PLANT ISANDO ALRODE CHAMDOR ROSSLYI' UNITED BR BLOEM­

FONTEIN

PACK

750 9*5 2 177 654 0 600 274

500 NRB 48 0 29 0 0 0
450 CAN 460 0 668 565 0 0
375 PINT 254 0 61 0 0 0
340 CAN 494 0 160 179 0 U
340 NRB 626 0 97 0 0 0
340 RBAMS 45 0 2 0 0 0
SOL CASK 24 0 0 0 0 0

TOTAL 2 377 2 177 1 671 744 600 274

T o ta l Cost 

OR IN  PER

fo r  the  

CENT

Plan -  R3 448 475 /  year

TOTAL
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SINGLE PACK PLANTS - LP RUN 6

in  the case o f s in g le  pack b re w e rie s , the aim , as was s ta te d  p re v io u s ly  and 

as discussed in  the re le v a n t chap ter is :  reduced investm ent and running

cost in  a p la n t th a t  produces on ly  one k ind  o f pack. cn the o th e r  

increased  tra n s p o rt co st w i l l  be accrued.

The d e c is io n  o f  which pack to a l lo c a te  to  which p la n t was in flu e n ce d  m ain ly  

by two fa c to rs :  the pack d is t r ib u t io n  suggested in  Table 9 .5  and oy

c o n s id e rin g  the p resen t p o s it io n  o f packaging lin e s  a t  the d i f f e r e n t  

fa c to r ie s .  I t  was s t i l l  necessary to  leave  some p la n ts  as m u lti-p a c k  

production  cen tres  as must be the case in  p ra c t ic e ,  to  enable f l e k i b i l n y  

and to reduce r is k .  The re s u lts  are  summarised in  Table  5 .6 *  (1 0C0 H ! ) 

and Tab le  9.6B (percentage o f t o t a l  N .P . p ro d u ctio n  .

TABLE 9 .6A : P roduction  in  1 000 Ht Per P la n t Per Pack

PLANT ISANDO ALRODE CHAMDOR ROSSLYN UNITED BR BLOEM­

FONTEIN

PACK

750 925 2 177 654 0 600 274

500 NRB 48 0 29 0 0 0

450 CAN 460 0 668 565 0 0

375 PINT 254 0 61 0 0 0

340 CAN 494 0 160 179 0 0

340 NRB 626 0 97 0 0 0

34 3 RBAMS 45 0 2 0 0 0

SOL CASK 24 0 0 0 0 0

TOTAL 2 877 2 177 1 671 744 600 274

T o ta l Cost fo r  the P lan - R8 448 475 /  year

OR IN PER CENT
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TABLE 9.6B: 

Per Pack

Production In Per Cent Out of Total N.P. Production, Per Plano

PLANT ISANDO ALRODE CHAMDOR ROSSLYN UNITED 3R BLOEM­

FONTEIN

PACK

750 11,1 2 6 ,0 7 ,8 0 7 ,2 3 ,3

500 NRB 0,6 0 0 ,3 0 0 0

450 CAN 5 ,5 0 8,0 t' , 8 0 0

375 PINT 3 ,1 0 0 ,7 0 0 0

340 CAN 5 ,9 0 1 .9 2,1 0 0

340 NRB 7 ,5 0 1,2 0 0 0

340 REAMS 0 ,5 0 0 0 0 0

5L CASK 0 ,3 0 0 0 0 0

TOTAL 34,5% 26,1% 20 , 0% 8,9% 7,2% 3,3%

T o ta l Cost fo r  the P lan -  R8 448 475 /  year

The cost has increased to R8 448 475 p er y e a r , which is  an increase  o f 

R654 350 per year over and above the s itu a t io n  suggested in  Tables 9.5A  and

9 .5B .



- 56 -

riLOEMFQNTELri - i(U:: J

was in o ic a te d  e a r l ie r  (Tabl.- ?.2) , B loem fontein c ap a c ity  and thus pack 

vie riot: is f a r  los than cqu ireo  according to  the optimum s o lu tio n

u.g£ftsted by the  L .P . model. Because B loem fontein  is  remote and the

• ransp-'-ri costs to B loem fontein ire  much h ig h er than a l l  o th e r tra n s p o rt  

st-t w ith in  the reg io n , i t  has Dsev p o s tu la ted  th a t a la rg e  p o rtio n  o f -he 

. :.ureased tra n s p o rt cost in  la t e r  runs is  due to  B loem fonte in . \ .n is

o s tu la t ton .vas based very much on the re p o rts  generated  by the L .P . ,

. i r e not ictacned because o f  t h e ir  w eigh t. ) Leaving a l l  o*. , r  

•.rameters as they were in  run 6 , but re le a s in g  the r e s t r ic t io n s  on

. i  em fonte in , th a t  is  no cap a c ity  r e s t r ic t io n  and no pack r e s t r ic t io n ,  

. i  rec in -.he fo llo w in g  y e a r ly  production  p la n .

: -Ll . ' Production P lan in  1 000 Ht Per P la n t Per Pack

. LAM ISANDO ALRODE CHAMDOR ROSSLYN UNITED 3R BLOEM­

FONTEIN

PACK

750 974 ,7 2 100,2 657 ,3 0 600 ,0 297 ,4

100 NRB 54 ,5 c 2 2 ,9 0 0 0

-150 CAN 483 ,3 0 503,1 424, .1 0 .82 ,4

375 PINT 231,1 0 6 0 ,9 0 0 22 ,9

M O  CAh 4 83 ,9 0 125 ,6 143,1 0 8 0 ,3

340 NRB 555,6 0 9 7 ,2 0 0 7 0 ,9

>40 ream; 4 3 ,3 0 2 ,4 0 0 1 .5

50L CASK 2 4 ,2 0 0,6 0 G 0

TOTAL 2 850 ,6 2 100,2 1 470 ,0 567,2 6 00 ,0 755 ,3

I’otaJ Cost o f  the Plan -  R5 035 620 /  year



The same in fo rm a tio n , is  presented  as a per cent out of total regional 
p ro d u c tio n , per pack, per p la n t -  in  Table 9.7B.

TABLE 9.7B: 

PLANT

Pack Production  

IS  ANDO ALRODF.

Share As 

CHAMDOR

Per Cent 

ROSSLYN

Of Total N.P. Production

UNITED BR BLOEM- TOTAL 
FONTEIN

PACK

750 11,7 2 5 ,2 7,9 0 7,2 3,6
500 NRB 0,7 0 0,3 0 0 0
450 CAN 5 ,8 0 6,0 5 ,0 0 3,4
375 PINT 2.8 0 0,7 0 0 0,3
340 CAN 5 ,8 0 1,5 1,7 0 0,9
340 NRB 6 ,7 0 1.2 0 0 0,8
340 REAMS 0 ,5 0 0 0 0 0
SOL CASK 0 ,3 0 0 0 0 0

TOTAL 34,3% 25,2% 17,6% 6,7% 7,2% 9,0% 100,0%

T o ta l Cost o f the PI an -  R5 035 620 / year

The above shows tha t ,  from a tra n s p o rta t io n  o o in t o f  v ie w , th e re  are good
reasons to increase B lo em fo n te i’ s c a p a c ity .
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RELEASING PACK PRODUCTION TO CURRENT SITUnilON -  LP RUN 8

In  th is  ru n , the c u rre n t pack p roduction  c o n fig u ra tio n  was s e t , exc lu d in g  

B loem fontein  which was l e f t  w ith  an u n lim ite d  c ap a c ity  in  a l l  packs. The 

cost o f  the plan was R4 590 900, a drop o f R444 720 from the s in g le  pack 

o p tio n . Th is  means th a t ,  exc lud ing  the B loem fontein  re g io n , the cost o f  

changing to a s in g le  pack p la n t in  two out o f  the 5 p la n ts , is  about RO,5 m 

a y e a r. The production  p lan  is  shown in the fo llo w in g  ta b le s :

TABLE 9.8A : P roduction  P lan in  1 000 Per P la n t Per Pack

PLANT ISANDO ALRODE CHAMDOR ROSSLYN UNITED BR BLOEM­

FONTEIN

TOTAL

PACK

750 1 307 ,4 1 323 ,7 650 ,9 512 ,9 537, 3 2 97 ,4

500 NR3 7 7 ,3 0 0 0 0 0
450 CAN 369 ,2 4 71 ,7 263 ,7 305,9 0 283 ,4

375 PINT 232 ,0 0 6 0 ,0 0 0 22,8
340 CAN 319 ,9 267,6 4 6 ,3 118,8 0 8 0 ,3

340 NR3 4 39 ,2 0 9 0 ,5 123,1 0 7 0 ,9

340 REAMS 3 8 ,8 L 2 ,4 4 ,5 0 1 ,5

SOL CASK 2 4 ,9 0 0 0 0 0

TOTAL 2 8 08 ,7 2 063 ,0 1 113,7 1 0 65 ,2 537, 3 755 ,4 8 3 4 3 ,3

T o ta l Cost fo r  the Plan -  R4 590 900 /  year

The same in fo rm a tio n  is  presented as a per cent out o f t o t a l  re g io n a l 

p ro d u c tio n , per pack, per p la n t in Table 9 .8B .
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TABLE 9.SB: Pack Production Share as Per Cent of Plant Total

PLAM ISANDO ALRODE CHAMDOR ROSSLYN UNITED BR BLOEM­

FONTEIN

PACK

750 15,7 15,9 7 ,8 6,1 6 ,4 3 ,6

500 NRB 0 ,9 0 0 0 0 0

450 CAN 4 ,4 5 ,6 3 ,2 3 ,7 0 3 ,4

375 PINT 2.8 0 0 ,7 0 0 0 ,3

340 CAN 3 ,3 3 .2 0,6 1 ,4 0 1,0

340 NRB 5 ,3 0 1,0 1 ,5 0 0,8

340 RBAMS 0 ,5 0 0 0 0 0

SOL CASK 0 ,3 0 0 0 0 0

TOTAL 33,7% 24,7% 13,3% 12, 8% 6,4% 9,1%

T o ta l Cost fo r  the Plan -  R4 590 900 / year

100 , 0%
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OPTIMUM PACK CONFIGURATION - LP RUN 9

F in a l ly ,  an u n re s tr ic te d  pack production  c o n fig u ra tio n  was run -  4"o ta l 

production  per p la n t was r e s t r ic te d ,  exc lud ing  B loem fonte in , to re p res e n t 

roughly  c u rre n t brewing c a p a c ity .

The cost o f  the p lan is  reduced from R4 590 900 to R4 474 500 -  a drop o f  

about R116 000 per y e a r.

The p roduction  p lan is  shown in  the fo llo w in g  ta b le s .

TABLE 9.9A : P roduction  P lan in  1 000 H<1 Per P la n t Per Pack

PLANT ISANDO ALRODE CHAMDOR ROSSLYN UNITED BR BLOEM­

FONTEIN

TOTAL

PACK

750 1 577,1 1 0 5 3 ,9 6 50 ,9 516,1 534,2 297 ,4

500 NRB 31 ,8 0 1 0 ,5 14 ,0 0 ,5 0

450 CAN 4 19 ,3 2 0 ,5 264 ,7 2 75 ,8 2 8 ,4 2 82 ,4

375 PINT 118,9 421 ,7 4 8 ,5 54 ,6 2,8 22,8

340 CAN 372 ,7 6 7 ,3 3 8 ,6 108 ,7 10,2 80 ,3

340 NRB 193 ,8 2 22 ,5 58 ,4 120,6 2,6 7 0 ,9

340 R3AMS 2 5 ,6 2 77 ,4 2 ,4 4 ,5 0,8 1 ,5

50L CASK 21,8 12 ,5 0 ,7 2 ,5 0 0

TOTAL 2 761 ,5 2 0 7 5 ,8 1 0 7 4 ,7 1 0 9 6 ,7 579,4 755 ,4 8 343 ,3

T o ta l Cost fo r  the Plan -  R4 474 558 /  year

The same in fo rm atio n  is  presented  as per 

in  Table 9 . SB.

t o f t o t a l  N .P . p roduction

t
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TABLE 9.9B : Pack Production Share as Per Cent Of T o ta l N.P. P roduction

PLANT ISANDO ALRODE CHAMDOR ROSSLYN UNITED BR BLOEM­ TOTAL

FONTEIN

PACK

750 13 ,9 12,63 7 ,8 6.2 6 ,4 3 ,6
500 NRB 0 ,4 0 0,1 0,2 0 0
450 CAN 5 ,0 0 ,3 3 ,2 3 ,3 0 ,4 3 ,4
375 PINT 1 ,4 5 ,0 0,6 0,6 0 0 ,3
750 CAN 4 ,5 0 ,3 0 ,5 1 ,3 0,1 1,0
340 NRB 2 ,3 2 ,7 0 ,7 1 ,4 0 0 ,9
340 RBAMS 0 ,3 3 ,3 0 0 W 0
SOL CASK 0 ,3 0,2 0 0 0

TOTAL 33,0% 24,9% 12,9% l u . l * 6,9% 9,2% 100, 0%

T o ta l Cost fo r  the Plan -  R4 474 558 / year
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SUMMARY OF NUMERIC RESULTS

In  t o t a l ,  9 d i f fe r e n t  LP models were run and to  o b ta in  an overview  o f the  

r e s u lts ,  the 9 d i f f e r e n t  scenarios and t h e i r  costs are presented  

d ia g r a m a t ic a l ly .

In  o rd er to compare the tra n s p o rt costs w ith  a l l  o th er costs in  th is  s tudy, 

trie present va lue  o f  a s e r ie s  o f  the expenses is  c a lc u la te d . Assuming a

d e p re c ia tio n  fa c to r  o f  3% re s u lts  in  a fa c to r  o f 33 , 3 (  ̂ =33 ) fo r  an
15 0 ,0 3

i n f i n i t e  s e r ie s  or a fa c to r  o f =12 , 2 ) fo r  a s e r ie s  o f 15

annual equal payments. Doing the c a lc u la t io n  th is  way assumes th a t :  cost

oi c a p ita l  is  16%, in f la t io n  12% and th a t  d is t r ib u t io n  cost increases w i l l  

be roughly  1% above in f la t io n .  I t  fu r th e r  assumes th a t  the volume o f  

d is t r ib u t io n  w i l l  remain c o n stan t. A lthough th is  is  not the case as sales  

should (h o p e fu lly )  in crease  in  the fu tu re , the d is t r ib u t io n  costs in c u rre d  

by a c e r ta in  pack production  c o n fig u ra tio n  would remain roughly constan t 

w h ile  fu r th e r  demand would be su p p lied  by a new c a p a c ity  th a t would be 

in troduced  a t  a la t e r  s ta te .

The d is t r ib u t io n  cost and p resen t values fo r  the d i f f e r e n t  op tions  (LP 

runs) w ith  the d e s c rip tio n  o f each o p tio n  are  presented in  Table 9 .1 0 .
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TA3LE 9 .1 0 : Summary o f Numeric R esu lts  and Costs o f  D is tr ib u t io n  Under

D if fe r e n t  P roduction  C o n fig u ra tio n  Scenarios

(Costs are in  thousands and rounded o f f  to  the  n eares t 
thousand)

I LP 
j RUN 
I NO.

DESCRIPTION
T ..
} COST 
I R/YEAR

15 YEARS 
P.V.

IN FIN ITE  | 
SERIES j 

P .V .

1 THEORETICAL. OPTIMUM

T h e o re tic a l optimum -  a l l  para­
m eters were l e f t  u n re s tr ic te d  
and u n lim ite d . 1 4 132 50 410 137 731 |

1 2 RESTRICTED TRANSPORT

The same as 1. but minor tra n s ­
p o rt routes were r e s t r ic te d . 1 4 421 53 931 147 353 |

3 RESTRICTING TOTAL PLANT CAPACITY

The same as 2 . hut t o t a l  N .P . 
production  cap a c ity  was re s ­
t r ic t e d  to about 10 300 000 H € /y r 7 521 91 756 250 699 I

1 4 VE’ Y RESTRICTED PLANT CAPACITY

The same as 3 . but t o t a l  N.P. 
production  c ap ac ity  was fu r th e r  
r e s t r ic te d  to  8 750 000 H € /v r. 9 698 118 314 323 264 |

I 5 RESTRICTING PACK PRODUCTION

T ota l N.P. Production again re s ­
t r ic te d  to -  10 500 00 H 6/y e a r  <• 
l im it in g  the production  o f  some 
oacks to s p e c if ic  p la n ts . 7 794 95 081 259 704 |

1 6 SINGLE PACK BREWERIES

The ;me as 5 . but 2 more 
brew eries  were r e s t r ic te d  to  
producing s in g le  packs. 8 448 103 071 201 615 |
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TABLE 9.10: Continued

1 LP 
RUN 

| NO.

[ ................ .................
1 DESCRIPTION COST

R/YEAR
15 YEARS 

P.V .
IN FIN ITE  | 

SERIES | 
P.V .

1 7

1 1
1 1

RELEASING BLOEMFONTEIN

The same as S. out B loem fontein  
c ap a c ity  was u n lim ite d  and 
a l l  packs could ae produced 
th e re . 5 036 61 435 167 853

1 I 
1 8 | 
I 1 
1 1 
1 1

CURRENT PACK PRODUCTION

The same as 7 w ith  c u rre n t pack 
production  c o n fig u ra tio n . 4 590 56 009 153 029 1

1 9 1 
1 1 
1 1 
1 1 
1 1 
1 1 

1

OPTIMUM PACK CONFIGURATION

N.P. c ap ac ity  r e s t r ic te d  to  
about 10 000 000 H £ /yr (as in  
5, 6 , 7 and 8 ) B loem fontein  
u n lim ite d  (as in  8 . ) .  A l l  p la n ts  
able  to produce a l l  packs. 4 475 54 590 149 152 |
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There may be few ways to  in te r p r e t  the r e s u lts .  One has to  decide whether 

to  use the 15 years  Present Value or the i n f i n i t e  s e r ie s  Present V a lu e . 

F u rtherm ore , one can d iv id e  the cost f ig u re s  by the t o t a l  y e a r ly  production  

(8 343 300 H<) to o b ta in  cost per H£, ag ain  e ith e r  by using the 15 years  

P resent Value or i n f i n i t e  s e r ie s .

Whatever f ig u re s  are  used, the d if fe re n c e  between the 4 d i f f e r e n t  options  

should be kept in  mind. E s p e c ia lly  when comparing f ig r  os (as w i l l  be done 

fo r  example when d e a lin g  w ith  the s in g le  pack brewery o p tio n ) .  One h -s  to  

make sure he is  comparing potatoes w ith  potatoes and not w ith  te leph ones .

.h is  in troduces  a problem as, in  the whole s tudy , cost f ig u re s  are  

c a lc u la te d  per H€ and the in te r p r e ta t io n  o f  tra n s p o rt cost per H€ is  not 

obvious, because averages and c o n tin u ity  cannot norm ally  be assumed.

The above argument in d ic a te s  the need o f a separa te  lo c a tio n  study fo r  each 

and every new packaging c ap a c ity  th a t  is  p lanned. However, fo r  the purpose 

o f th is  s tudy , i,as i t  tends to  be a very macro one) averages and c o n tin u ity

w i l l  be assumed, thus in d ic a t in g  g en era l trends  -  should we or s h o u ld n 't we

t r y  to  design s in g le  pack b rew eries , fo r  example.

In  an a lys in g  the re s u lts  ( see Table 9 .1 0 ) ,  i t  is  apparent th a t  the most 

s ig n if ic a n t  s in g le  fa c to r  is  B loem fontein  p roduction  cap a c ity  (see LP run 6 

and 7 ) .  In c re a s in g  packaging c a p a c ity  a t  B loem fontein from the c u rre n t  

c ap a c ity  o f  about 200 000 H€ per year to more than 800 000 per year w i l l  

reduce tra n s p o rt (and h o ld in g ) cost o f  a l l  packs by more than R3 500 000

per y e a r. The r e a l numbers are even h i...her, probably something l ik e

4 000 000, because in  LP run 6 B loem fontein  was "a llow ed" to produce 

274 000 H€ per yea r which i t  cannot in  r e a l  l i f e .  Using R3 500 000 per 

y e a r , the present value o f a 15 year an nu ity  is  11 ? x 3 500 000 

= R42 700 000. D iv id in g  th is  by 481 300 (755 300 -  274 000, the d iffe re n c e  

between B loem fontein  packaging c ap a c ity  in  LP un 6 and 7) re s u lts  in  

3 500 000 : 481 300 = 7 ,2 7  R/(H€ per y e a r ) in  B loem fontein b efo re  tax  or  

about R 3 ,9 /(H €  per y e a r) c ap a c ity  in  B loem fontein a f t e r  ta x . This is  a 

r e la t iv e ly  high f ig u re  compared w ith  the co s t o f c ap a c ity  (see Chapter 7 -  

"Cost o f  C apacity" fo r  d e ta ile d  c a lc u la t io n s )  o f  about R9/(H€ per y e a r)

i
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c a p a c ity . (Note however Chapter 7 -  "Cost o f  C apacity" dea ls  on ly  w ith  

packaging cap a c ity  and ignores brewing c e l la r  u t i l i t i e s ,  e t c . . )  I t  

suggests th a t the in tro d u c tio n  o f new c ap a c ity  in  B loem fontein  is  cost 

e i f e c  t iv e  i t ,  by so doing, some o th e r production  c ap a c ity  could be 

evented or delayed in  N. ? . .  i t  is  fu r th e r  suggested th a t  a s tudy, 

c o n c e n tra tin g  on the B loem fontein  q u estio n , should oe in i t i a t e d .

.he d i . . erence between L? runs 3, 5 and 6 fo r  c u rre n t B loem fontein c a p a c ity  

and LP runs 7, j  and 9 fo r  u n re s tr ic te d  B loem fontein  p ro d u ctio n , rep resen ts  

the  e f fe c t  o f pack c o n fig u ra tio n . I t  can be seen (Tab le  9 .1 0 ) th a t  

movement irom the o p tim al case ( LP run 3) to the s in g le  pack brew eries  ( LP 

run 6) in troduces an a d d it io n a l tra n s p o rta t io n  cost o f R l l  31L 000

(103 071 000 -  91 756 000) in  P.V.  terms (15 years  time span). Under the  

u n re s tr ic te d  B loem fontein scenario  (LP runs 7 and 9 ) ,  a s in g le  pack brewery  

o p tio n  in troduces an a d d it io n a l tra n s p o rta t io n  cost o f  P.6 845 000

(61 43 5 000 -  54 590 000) again in  P.V.  terms (15 years tim e span). This  

. ig u re  is  sm a lle r than the previous o n e . This should be expected becasue

the less r e s t r ic te d  the s itu a t io n  is ,  the more o p p o rtu n ity  the model has to

compensate fo r  the r e s t r ic t  ons imposed by moving to  s in g le  pack p la n ts .

By not moving to s in g le  pack p la n ts , S.A.B.  th e re fo re  gains about 

P10 000 000 in  present va lue  terms b e fo re  tax or about 000 000 a f t e r  

at te r  ta x . .hese cost f ig u re s  w i l l  be compared a t  a la t e r  stage to an 

estim a te  o f  gains i f  S.A.B.  moves towards s ; ;ie  pack p la n ts .

D iv id in g  these f ig u re s  by the to t a l  p roduction  volume used in  the LP runs 

(8 343 300 H I) re s u lts  in  a cost o f  about R1 . 4 / H I  and R0,82/H€ fo r  the  

r e s t . i c t e d  and u n re s tr ic te d  B loem fontein  scen ario s , re s p e c tiv e ly .

The above f ig u re s  rep resen t the g a in  or loss r e la t iv e  to  th e o r e t ic a l  

o p tim a l lo c a t io n . Because o f  p r a c t ic a l  l im i t a t io n ,  the production  lo c a tio n  

of a i.. packs w i l l  never be o p tim al ( from the tra n s p o rt p o in t o f  v iew) .  

T h is  means the cost in cu rred  by moving to  a s in g le  pack p la n t is  on ly  about 

R8 000 000 fo r  the r e s t r ic te d  B loem fontein  scen ario  (LP runs 5 and 6) and 

about R2 500 000 fo r  the u n re s tr ic te d  B loem fontein  case, or a: :u t RO, 96/H€  

and RO,3/H<2, re s p e c t iv e ly , when d e te rm in in g  the co st in  Rands per H€.



CONCLUSIONS

1 B loem fontein  r e s t r '  : ted capacity  s a m ajor e f fe c t  on tra n s p o rt costs

in  the o rder o f  about R42 000 000 F . V. terms before  ta x .

The question  o f in tro d u c in g  a d d it io n a l packaging cap a c ity  a t  Bloem- 

f o r " a i n  should be s e p a ra te ly  s tu d ie d .

3) The cost o f  the move from th e o re t ic a l  optimum ( LP run 1) to  the

r e s t r ic te d  pack production  s itu a t io n  (LP run 5) is  la rg e  (about 

R45 000 0 0 0 ), but most o f  i t  is  due to  the B loem fontein  problem.

4 A s in g le  pack p la n t p o lic y  w i l l  in tro d u ce  a d d it io n a l tra n s p o rt costs

in the o rder o f  about itlO 000 010 in  P.V.  terms b e fo re  ta x , or about 

1 ,2  R/H€ i f  a cost per H€ is  to  be used based on the d if fe re n c e  

between r s in g le  pack o la n t option  to  the th e o r e t ic a l  optim al lo c a tio n

case .

I f  S.A.B.  moves f r  m i t s  c u rre n t p o lic y  (which is  not optim al 

lo c a tio n w is e  due to  p r a c t ic a l  c o n s tra in ts ) to a s in g le  pack p la n t  

p o l ic y , an increase in  tra n s p o rta t io n  cost is  to be expected in  the  

order o f  R0,96/H€ o r R0,3/H< depending on B loem fontein c a p a c ity .
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CHAPTER 10 : EFFICIENCY

b A.B. c a lc u la te s  the e f f ic ie n c y  o f i t s  production  l in e s  by comparing the  

a c tu a l ou tpu t to the packaging l in e  o u tp u t, assuming the f i l l e r  had been 

running c o n tin u o u s ly . I t  is  b e lie v e d  th a t th is  approach leads S .A .B . to 

poor performance and an a lte r n a t iv e  method w i l l  be suggested and presented .

This to p ic  is  c lo s e ly  re la te d  to  the Production  Line P r o f i le  issue

presented in  Chapter 11, where by using th e  same kind o f  arguments, a 
d if f e r e n t  method o f  design ing  p roduction  l in e s  has been suggested.

At present th ere  are two types o f  e f f ic ie n c y  c a lc u la t io n s  used in  S.A.B.

i . e .  machine e f f ic ie n c y  and fa c to ry  e f f ic ie n c y .  In  bo th , the a c tu a l outpu t

-3 nt is  o iv id eo  by a th e o r e t ic a l  output wh.ch could be achieved had the

f i l l e r  been run continuously  fo r  t  hours. For fa c to ry  e f f ic ie n c y  t  is

taken to be the t o t a l  s h i f t  tim e (say y  and fo r  machine e f f ic ie n c y  t  is

c a lc u la te d  to be minus a llow ed stops such as QC checks, lunch, brand or

pack changes, s t a r t  up and shut down. Thus t^  = -  a llow ed stops. Let

the f i l l e r  ra t in g  be R ( in  H V H r ) .  The e f f ic ie n c y  E is  th e re fo re  
c a lc u la te d  to  be:

I  Facto ry  e f f ic ie n c y  E  ̂ = - —  ̂ (x 100 to co n vert i t  to percentage) 

Machine e f f ic ie n c y  (x 100 to  convert i t  to  percentage)

as t 2 < y  E2 must be > than E^.

The above method is  used as a measure o f  performance to m onitor how 

e f f i c ie n t l y  3 .A .3 . p roduction  lin e s  are run. I t  is  based on the outpu t o f  

the f i l l e r  as the c r i t i c a l  component o f the production  l in e .  A ll  ocher 

machinery in  the production  l in e  is  designed to  serve the f i l l e r  in  such a 

way as to a llo w  the f i l l e r  continuous o p e ra t io n .
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Cnee v h e  production line has been built, the present method of measuring 
efficiency at S.A.B., is a suitable measure of performance. because 
E = 100 actually represents the maximum output that can be extracted from a 
line as a whole, it represents full utilisation of the filler which is 
designed to be the slowest component of the production line.

However, the efficiencies as calculated give S.A ' indication of how
well it is using its resources.

Consider a typical production line profile. For simplicity only the main
components will be considered i.e. fork lift truck, depalletiser, uncaser,
washer, filler and crowner, pasteuriser, labeller, fulls packer, palletiser 
and another i ork lift truck. The production rate of each component varies
in such a way that the production rate up stream and down stream from the
filler is gradually increased (V shape).

In the following diagram the profile of line 6 at Isando (producing 750 
QDC) is presented.

t '



FIGURE 10.1: PROFILE OF BOTTLING LINE 6 - ISANDO
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The basic  d e f in i t io n  o f e f f ic ie n c y  is  the r a t io  between outpu t and in p u t, 

the goal o f  S .A .3 . should be ( in  th is  c o n te x t) to e x tra c t  more and more out 

o f  less  and le s s . To produce as much beer as p o ss ib le  (n o t exceeding

q u a l ity  l im i t s )  w ith  as l i t t l e  as p o s s ib le  in p u t o f  resources.

The e f f ic ie n c y  E = ■-- ■ ■■■ takes no account o f  the fa c t  th a t  some o f  the  

machines have h ig h er cap a c ity  than the o th e rs . Say l in e  6 w i l l  run a t  100% 

e f f ic ie n c y ,  i t  means th a t the f i l l e r  is  running a t  i t s  f u l l e s t  c ap a c ity  

( 100% ), but the uncaser which can ( i f  not l im ite d  by the f i l l e r )  produce a t  

a r e la t iv e  ra te  o f  125% is  being used on ly  100% -  a u t i l i s a t io n  o f  ^22 

= 0 ,8 .

Let n be number o f machines in  a p roduction  l in e .

Le t Ri  be the production  r a t in g  o f machines i  (H € /H r ) .

Le t 0 and t  denote as the outpu t p re v io u s ly  achieved in  a time t .

Thus an expression fo r  the e f f ic ie n c y ,  th a t w i l l  take in to  account a l l  

machines in  the production  l in e ,  is :

I I I

t  x
N

d l

x 100

Ri

This  expression w i l l  r e s u lt  in  100% e f f ic ie n c y  only  i f  a l l  machines are  

100% u t i l i s e d .

Because i t  is  i l lo g ic a l  to d is re g a rd  costs o f  machinery (one should be much 

more concerned about an expensive machine id l in g  than about a cheap one) 

the cost o f  d i f fe r e n t  machinery in  the production  l in e  has to  be 

in tro d u c e d :

L et C, be the cost o f machine i .

Now an a p p ro p ria te  measure o f  performance w i l l  be:

N
0 x £ C.

IV  E =   —  x 100
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In  th is  expression , again  only wnen a l l  machines are f u l l y  u t i l is e d  w i l l  E

be 100%. I I  the  r a t in g  o f one (o r  more) o f  the machines is  h igher than the

minimum re q u ire d  to achieve outpu t 0 in  tim e t  -  the e f f ic ie n c y  E w i l l

d. op. 1 be h igher the cost ol th a t m achine, the b igger the drop in  the
e f f ic ie n c y  E w i l 1 be.

Thus, when design ing a p roduction  l in e ,  the 0 , the re q u ire d  o u tp u t, is  

norm ally  known and the design should be concerned w ith  choosing such 

machines and components as to maximise the e f f ic ie n c y .

N
0 x r C.

IV  E .   p  1 x 100

t  X i£l CA

expression IV  takes in to  account costs (C) and ra te s  (R) o f  the machines. 

The cost o f a machine should in c lu d e  purchasing cost and o p era tin g  co s t, 

.he o p e ra tin g  cost should take in to  account m aintenance, eng ineering  costs , 

labour re q u ire d  and a l l  o th e r costs th a t ,  S .A .S . in cu rs  by using th a t  
machine.
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CONCLUSIONS

The e f f ic ie n c y ,  as c a lc u la te d  now by S .A .B ., is  not a v a l id  measure 

or designing and en g in eerin g  purposes.

e -f .ic ie n c y  should measure the r a t io  between outpu t and in p u t.

E f f ic ie n c y  th e re fo re  must take in to  account a l l  components in  a 

production  l in e  (n o t only the f i l l e r )  and weigh them according tc  

-h e ir  costs which is  a measure o f the in p u t in vo lved .

4) Expression IV  fo r  e f f ic ie n c y :

N

(0 :o r  o u tp u t, -  cost o f  machine i ,  FT -  ra te  o f  machine i  and t  -

vime) is  suggested as an e f f ic ie n c y  measure.

A p roduction  l in e  p r o f i le ,  as is  c u r re n t ly  used in  S .A .B ., tends to

decrease the e f f ic ie n c y ,  as d efin ed  in  expression 4 , below th a t which
has been c a lc u la te d  in  the co n ven tio n a l way.

k  «L
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CHAPTER 11: PRODUCTION LINE PRQFT’.r

Line p r o f i le  is  the p r o f i le  o f  the r e la t iv e  machine ra tin g s  w ith in  

production  l in e .  S .A .B . packaging l in e s  have a V p r o f i le  which means the 

t  e f i l l e r  has a c e r ta in  r a t in g  and the machines upstream and downstrea 

from the f i l l e r  have in c re a s in g ly  h ig h er ra t in g s . The main argumen 

a g a in s t the above is  th a t th is  approach d o esn 't n e c e s s a rily  o p tim ise  th  

ouation . A d i f f e r e n t  approach to th a t  c u rre n t ly  used in  S .A .B . , w hir 

leads to  a p o s s ib ly  d i f f e r e n t  l in e  p r o f i l e ,  w i l l  be p resented .

As i t  stands now, the p r in c ip a l component o f  the packaging l in e  is  th, 

i  The l in e  ra t in g  is  considered to  be the f i l l e r  r a t in g .  Performanc,

vhUS ',edsu‘ eJ r e la t iv e  to  the f i l l e r  param eters. The f i l l e i  
-s  ccns iverec  „o oe the most im portan t component o f  the l in e  m ainly because 

the f i l l e r  a c tu a lly  perform s the basic task o f  f i l l i n g  b o tt le s  w ith  beer 

The Production  l in e  p r o f i le  is  s e t up in  such a way th a t up and down stream  

rom the f i l l e r  a l l  machines w i l l  be fa s t  enough to l e t  the f i l l e r  run 

c o n tin u o u s ly . Th is  leads to One V shape, presented d ia g ra m a tic a lly .
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^IGURL’ 11.1: PACKAGING LINE CAPACITY PROFILE

R ating  is  in  per cents and the f i l l e r  is  used as a base -  100%.
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Tne reaSOning b<,hl ,d Che V ^  ® a t  because of uncontrolled stoppage,
of different machines in the line, one needs to provide extra capacity u, 
and down stream which is buffered by means of short term storage: 
conveyors and accumulation tables). This extra capacity enables parts of 

:r.e line to "catch up" in  the event of short failures thus preventing the 
filler from stopping. This is probably the correct way of doing things if 
the goal is to increase efficiency as is currently defined in  S .A .B . -  
'ratio of actual output to filler rating'.

AS an example, consider the next table. The rating of the different 
machinery is a typical machine rating used in S.A.B.. Not all components 
Of the line are presented for the sake of simplicity.

MACHINE

2 Depalletisers 
Pallet Conveyor
Carton & Tray Conveyor and Grid 
Unpacker
3uik Glass Depalletiser 
Bottle Conveyor System 
Washer
Filler 4 Crowner 
Pasteuriser 
Labellers 
Packer
ralietiser, Stackers, Conveyors 
4 Sulk Glass

BREAK DOWN OF A 750'S LINE

COST RATING COST x RAT
(R) ('000)

79 000 130 10 270
240 000 130 31 200

1 357 000 130 176 410
197 000 125 24 625
94 000 125 11 750

1 130 000 125 141 250
1 195 000 110 131 450
642 000 100 64 300
607 000 105 63 735
425 000 110 46 750
255 000 120 30 600

739 000 130 96 070
6 961 000 1 440 828 410



oay the machine efficiency of this line is planned to be 80%, that is, it
is planned to produce in average 42 000 x 0,8 = 33 600 bottles per hour.
Using 1±e efficiency formula developed in the Chapter 10 _ "Efficiency",
which takes into account all machinery in the line giving higher weight to 
expensive machines,

o u t:JT x C
EFFICIENCY =  *t x C. x R. i i

Ci and Ri dre the cosc ^  the rating of component i. The efficiency 
of the above line is now recalculated as:

EFFICIENCY = 100 x 0 ,3  x 6 961 000
1 x 828 410 000

or 67%.

The above shows that in a typical S.A.B. packaging line, the capital
efficiency :if it can be so called) is significantly lower than what is
called. in S.A.B., machine efficiency and is actually the filler
efficiency.

These results suggest that the line profile should change or at least be
reconsidered. One possibility is to give the most expensive component of
the line the washer in a Returnable bottle line) the lowest rating and let
all other components serve this component of the machine. Another
possibility is to design all components of the line so that they have the 
same rating and then design big enough buffers between them.

If the approach of equal capacities is considered, the capacity of each
machine should be thought of as the practical average output of the machine
after normal machine stoppages. A probability study, to evaluate the
required stock building capabilities between different machines, should be 
undertaken.

The optimal solution is probably somewhere in between. However, it is not 
intended here to find quantitatively an optimal line profile for which 
quantitative techniques ave to be used. A reasonable approach to such a 
prcolem can be made in a probability study, and/or in a time measurement 
and work study on the production line and/or in a simulation study.
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CONCLUSIONS

-here is a significant difference between line efficiency, as
currently defined by S.A.3., and line efficiency as it should be
calculated. This is mainly due to the V profile of a typical
production line.

Because the filler is not the most expensive component of the line,
the concept of designing a packaging line around the filler should be 
reconsidered.

Using efficiency, as defined in this study, one should try to reduce 
ratings of expensive machinery to increase efficiency. This of course 
assumes that the cost of a machine is a constantly increasing function 
of its rating (size).

4) Using conclusion 3) and assuming the V shape is still desired, the 
washer, which is the most expensive component, and the conveyor system 
should be designed to have the lowest rating (while the conveyor
system is also used to accommodate short term buffer stocks).

A quantitative study, such as a simulation study should be employed to 
determine optimal line profile.
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CHAPTER 12: SINGLE PACK PLANT

■ he option 01 a single pack plant will be considered in this chapter. 
Currently S.A.B. operates 6 plants in the Northern Provinces region, each 
one producing between 2 and 6 different packs. The current S.A.B. policy 
is to develop new plants and introduce, in any such plant, packaging 
capacity roughly to the ratio of the relevant sales. So typically, in a 
new piant, 2 or 3 lines will be 750’s lines, 1 or 2 packaging lines will be 
canning lines and another non-returnable packaging line will be installed.

It was shown in a previous chapter (Chapter 9 - "Location") that by 
adopting a single pack plant strategy, an additional cost of about RO,96/H< 
is incurred. This figure assumes that Bloemfontein capacity is restricted. 
Within the Northern Provinces, excluding the Bloemfontein area, it was 
found -hat a cost oi about RO, 3/H€ is incurred when changing to a single 
pack plant. In other words, R0,3 is the present value of the additional 
transportation expenses incurred on average by locating a 1 HI per year 
capacity at a single pack plant (present value of the next 15 years 
expenses). This figure will be compared with an estimate of the potential 
saving per unit capacity) if a single pack plant is introduced.

ihe areas of possible gain when designing and operating single pack plants 
are: reduction in designing and construction costs; improved utilisation
in respect of plant and machine efficiency; simpler management control; 
and higher reliability of production lines.

The losses due to increased transportation costs and higher risk, however, 
should not be neglected.

The approach that has been adopted in the following discussion is a 
conservative one. In general, the benefits of moving toward a single oack 
plant have been underestimated or even sometimes neglected, and the losses 
due to single pack plant policy have been overestimated. This has been 
done to prevent errors in adopting single pack plants when this should not
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be done. This is considered to be a more serious mistake than not adopting 
the single pack plant when it is necessary because this represents no 
change irom the current situation. In any case it is suggested that a more 
Thorough study which concentrates on the pure engineering side of the 
problem, should be initiated.

REDUCTION IN DESIGNING AND CONSTRUCTION COSTS

It should be cheaper to design 8 identical lines than to design 8 lines of 
which 3 or 4 are different tvPes. This will not, however, be taken into 
account accordingly.

Reduction in cap. cal investment can be achieved by eliminating some 
machinery. on average, about 20% of the empty oottles in a Returnable 
bottling line are (or should be) new bottles. This situation allows 1 line 
out oi 5 to be without a washer and introduces a saving of about 
R1 000 000. The capacity of these 5 lines may be around 4 000 000 Hl/year 
resulting in a saving of R0,25 per capacity unit of 1 Hi per year.

In addition, more savings could possibly be achieved by interfacing 
machinery between different lines. The potential of introducing higher 
levels of automation should also be borne in mind. However, in order to 
maintain a conservative view, these effects will not be taken into account.

IMPROVED JTILISATION

- - estimated that significantly better learning curves can be achieved 
when operating a single pack plant. An improvement from plant efficiencies 
of about 60% to plant efficiencies of 75% - 80% can be achieved. Estimates 
that the gain could be even higher are common. For the purpose of this 
study a 10% gain is assumed. Using the cost of capacity figures (Chapter 7 

Cost oi Capacity") , 1 capacity unit (1 H< per year / costs S.A.B. about 
R19. The improvement from 60% plant efficiency to 70% plant efficiency can 
be regarded as additional capacity which S A. 3. would achieve without any 
financial outlay. For the same plant and the same labour, S.A.B. would now 
extract 1/0,6 x 0,7 = 1,17 capacity units (H£/year), a gain of 0,17 
capacity unit or 0,17 x 19 = R3,2V(H£ per year). (Reference 12.1)
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Low, medium and high management can be more easily trained in a single pack 
plant. The number of such managerial positions could be reduced by placing 
mo.e responsibility on a single position. Fur the purpose of this study no 
effort will be made to attach "numbers" to this 1 economy of scale' effect.

OPERATION. RELIABILITY AND CONTROL

It is bei.eved that a single pack plant would be easier to control and 
would be more reliable. A line can be dedicated to a certain brand and a 
certain set oi bright beer tanks. There would, therefore, be no need for 
pack and brand change stoppages, or label changes, etc.. This would also 
contribute to a higher performance of all the facilities surrounding the 
packaging hall. These effects would further contribute to the savings when 
operating a single pack plant but will not be quantified in this 
discussion.

INCREASED TRANSPORTATION ' 5T

A loss of RO,3/H< per year capacity will be assumed.

RISK

.Derating a single pack plant introduces a number of risks. Industrial 
unrest, sabotage, fire or any other unexpected disaster may cause a huge 
plant to stop. If this happens to a single pack plant, S.A.B. would be in 
the inconvenient situation of having a large shortfall in the supply of one 
pack. This is not an optimal situation but the alternative of a multi-pack 
plant is not much better in this respect. In the case of such a shut down,
a.A.B. would have a small shortfall in many packs instead of a large 
shortfall in one pack. In H C s  the shortfall would still remain the same 
assuming a certain brewery size with either a single or multi- packaging 
plant. It is also felt by S.A.B. Management that single pack plant policy 
might reduce S.A.B.'s flexibility in respect of production and operation.
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The following table summarises the pro's and con's of a single pack plant.

lASLE 12.1: SINGLE PACK PLANT - PRO'S AND CON'S

DESCRIPTION ESTIMATED GAIN IN R/HZ PEP YEAR
CAPACITY

Distribution Cost 
RISK
Design and Construction 
Improved Utilisation 
Management Advantages 
OPERATION, RELIABILITY AND CONTROL

SUM OF ALL NUMBERS: +2,38

-R0,3
NOT QUANTIFIED but probably negative 
+ 0,25 + unquantified positive factors 
+ 3,23
Cnquantified but definitely positive 
Unquantified but definitely positive

It is therefore, estimated that single pack plant operations might 
introduce at least a saving of, on average, R2,98/(1 H. per year) capacity. 
This number is based on ne Present Value of all gains and losses during a 
period of Id  years after the capacity had been introduced. In the next 10 

years, o.A.3. .s planning to introduce none than 12 000 000 H<J per year 
capacity. introducing this capacity under single pack plant policy could 
lead to a saving of at least R36 000 000.

*he above estimate is an absolute minimal estimate as it is based on cost 
of capacity of only R19/(H< per year) capacity, which is only the cost of 
uhe packaging line and its labour. Any increase in efficiency will,
witncut douot, activate some savings to upstream and downstream operations 
such as material handling, distribution, orewing and beer storage. So in 
eifect the gains calculated on R19/(Hl per year) capacity should have been 
calculated on a much higher figure. It is suggested that a full study on 
this issue be initiated.

The implementation of single pack plants would without doubt introduce a 
number of practical problems of which the first is probably capacity.
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S .A .3 . cannot co n cen tra te  on ly  on b u ild in g  7 50 's  l in e s  fo r  the next 5 years  

because the Company w i l l  in  the mean time run out o f  cap a c ity  in  o th e r  

packs. Vi th in  Northern Provinces ( exc lud ing  B loem fonte in ) a t  le a s t  m e

p la n t (p robably  2) would nave to remain m u lti-p a c k  p la n ts . Th is  is  

e s s e n tia l fo r  4 main rtasons:

a. to a c t as production  cen tres  fo r  minor pacxs -  packs th a t i t  would not 

pay to  b u ild  s in g )e  pack p la n ts  fo r ;

b. to a c t as production  cen tres  o f minor brands th a t  are packed in  major 

packo - -h is  assumes th a t the s in g le  pack p la n t w i l l  not produce some 

(o r a l l ) o f  the minor brands;

c . to produce various  packs in  the in te rm e d ia te  stages o f in tro d u c in g  b ig  

s in g le  pack p la n ts ;

d. to act as t r a in in g  c e n tre s .

CONCLUSIONS

1) S in g le  pack p la n t p o lic y  can r e s u lt  in  a saving o f  a t le a s t

R36 000 000 in  the next 10 years .

• :o -00 000 is  an extrem ely  modest and co n servative  f ig u re .  A 

s ig n ai ican - ly  h ig h er saving c o u ld , most p ro b a b ly , be achieved.

At le a s t one m u lti-p a c x  p la n t has to e x is t  in  o rd er to a llo w  easy and 

e f f ic ie n t  s in g le  pack p la n t im plem entation .

4) A study, w ith  g re a te r  co n cen tra tio n  on the p o te n t ia l eng ineering

savings invo lved  w ith  a s in g le  pack - 'a n t ,  should be undertaken.
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CHAPTER 13: SHIFT CONFIGURATION EFFECTS

j.n -.-le fo llo w in g  c h a p te r , the e ffec t: o f  d i f f e r e n t  s h i f t  a c t iv i t i e s  on our 

' wo packs, -'tw RB and cans, w i l l  be es tim ated . I t  is  based very much

on a p re v io u s ly  made study. (R eference 1 3 .1 )

In  the above study 8 d i f f e r e n t  a c t iv i t i e s  were considered .

A c t iv ity 1 - 4 5 hr/w eek - 1 9 hrs X 5 days
A c t iv ity f  -  37 ,5 hr/week - 1 . 1 1 ,5  hrs X c days
A c t iv ity 3 - 9 0 hr/week - 2 9 hrs X 5 days
A c t iv ity 4 - 115 hr/week - 2 . 1 1 ,5  hrs X 5 days
A c t iv ity 5 -  120 hr/week - 3 8 hrs X 5 days
A c t iv ity 6 -  128 hr/week - 3 8 hrs X 6 days
A c t iv ity 7 -  168 hr/week - 3 8 hrs X 7 days
A c t iv ity 8 - 9 2 hr/week - 4 day week

Only a c t iv i t ie s 3, 4 , 5, 6 and 7 w i l l be considered here as
..he curren t s itu a t io n  ; a c t iv i t ie s  3, 4 ) and the maximum u t i l i s a t io n  s itu a ­
t io n  ( a c t iv i t i e s  6 , 7 ) .

The complements fo r  canning lin e s  and 7 50 's  lin e s  are  assumed to  be as

shown :n the fo llo w in g  ta b le . This ta b le  a lso  presents the cost numbers 
assumed.

A ll  costs are  before ta x .
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TA3LE 1 3 .1 : COMPLEMENTS AND WAGES FOR 750'S  AND CANNING LINES

I GRADE NUMBER OF WORKERS NT WAGES 
R PER HR

OT x 1%
R PER HR

OT x 2 
R PER HR

i
NIGHT 
SHIFT |

CANNING
LINE

750 LINE
ALLOW­
ANCE
R/SHIFT I

6 3,3139 4 ,1546 5,5928 1 ,7 9

5 3,0153 3 ,6450 5,1266 1 ,63

4 3 3 2,4126 3,0796 4 ,1048 1 ,4 0

3 1 2 2,0666 2,6321 3,5094 1 ,0 8

2 7 11 1,8380 2 ,3390 3.1186 1,01

1

1 TOTAL 11

13

29
1

1,6714

i

2 ,1246 2,8328 0 ,9 5



The canning complement the one used in  Reference 13.1  and th e  7 5 0 's  com­

plement is  the cu rren t complement o f the 2 quarts l in e s  a t Isando. These 

are the weekly paid  complements and do not in c lu d e  monthly p a id  peop ls .

r rom the above, the cost o f  a crew hour is :

TABLE 1 3 .2 : CANNING L ir.'r  CREW HOUR COSTS

i GRADE
1
I NO NT

R/Hr
1 OT x 1 ,5  
1 R/Hr

1

r  ■
1 OT x 2 
I R/Hr

NIGHT
ALLOWANCE
R/SHIFT

4 3 7,2378 9,2358 12,3144 4 ,2

3 1 2,0666 2,6321 3,5094 1,08

2 7 12,866 16,373 21,8302 7 ,0 7

1 TOTAL 11 22,1704 28,2409
i------------------------

37,654 12 ,35

TABLE 1 3 .3 : 7 5 0 'S LINE CREW HOUR COSTS

1
GRADE NO NT

R/Hr
OT x 1 ,5  
R/Hr

OT x 2 
R/Hr

NIGHT
ALLOWANCE | 
R/SHIFT

4 3 7,2378 9,2358 12,3144 4 ,2

3 2 4,1332 5,2642 7,0188 2 ,1 6

2 11 20,218 25,729 34,3046 11,11

1 13 21,7282 27,6198 36,3264 12,35

I TOTAL |
1

29 53,3172 67,8488 90,4642 29,82
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Assuming a canning l in e  ra ted  a t 200 h i /h r  and 7 50 's  l in e  a t 315 h i /h r ,  

ta k in g  in to  account a llow ed stops in  d i f f e r e n t  a c t i v i t i e s , the fo llo w in g  

ta b le s  summarise the s itu a t io n .



TABLE 13.- : CANNING LINE
YEARLY PRODUCTION AND COS': UNDER DIFFERENT SHIFT ACTIVITIES

| ACTIVITY 3 4 5 6
r  ............ I

7

FACTORY HOURS | 2x9x5 
I = 90

1 i 
I 2 -1 ,5 x 5  | 3x8x5 
1 = 115 j = 120 

1

3x8x6 
= 128

3x8x7
s 168

| ALLOWED STOPS

| STAR” UP 0 ,5 0 ,5 0 ,5 0 ,5

I SHIFT CHANGE 2,0 2,0 2 ,5 3 ,5

| BRAND CHANGE (2/WK) 1,0 1,0 1,0 1,0 1,0

I MAINTENANCE 9 ,0 11 ,5 12,0 12,75 16 ,75  |

! SHUT DOWN 1 ,5 1 .5 1 .5

I CONTAINER CHANGES

1 O.C. CHECKS 1 ,5 1 ,5 2,0 2,0 2 ,0

1 TEA BREAK 3 ,75 4 ,0 5 ,2 5  i

i TOTAL ALLOWED STOPS 11 ,5 18 ,0 22 ,75 24,25 2 9 .0

I MACHINE HOURS
j

7 8 ,5 97,0 97,25 103,75 139 ,0

| MACHINE EFFICIENCY 80 80 80 80 80

1 RATED OUTPUT HI/HR 200 200 200 200 200

I VOLUME/WEEK 12 560 15 520 15 560 36 600 22 240 |

I WEEKS/YEAR 46 46 46 46 46

I VOLUME/YEAR 577 760 713 9 :0 715 760 763 600 | 1 023 040 |

1 UTILISATION (BASED j 
1 ON MAX. THEORETICAL j
i c a p a c it y ; 32,97% 40,75% 40,85%

1
1

43,58% | 58,39% |

1 PAYCOST R/WEEK 2 143 2 904 3 117
1

3 201 j 5 218 |

I PAYCOST R/YEAR 
I (52 WEEKS) 111 436 151 008 162 084

1
1

166 452 I 271 336 |

| ADDITIONAL PROD. H{ | 0 136 160 138 000
----------------r1
185 840 | 445 280 |

| ADDITIONAL COST R 0 39 572 50 648 55 016 | 159 900 |

! COST PER HI R/H-C 0 0,2906 0 ,3670
I

0 ,2960  | 0 ,350



TABLE 13.7: QUARTS LINE
YEARLY PRODUCTION AND COST UNDER DIFFERENT SHIFT ACTIVITIES

I ACTIVITY 3 4 5 6 7 j
1 FACTORY HOURS 2x9x5 

= 90
2x11,5x5 
= 115

3x8x5 
= 120

3x8x6 
= 128

3x8x7 
= 168

I ALLOWED STOPS i I
1 START UP 0,5 0,5 0,5 0,5
i SHIFT CHANGE 2,0 2,0 2,5 3,5
1 BRAND CHANGE 1,0 1,0 1,0 1,0 1,0
I MAINTENANCE 9,0 11,5 12,0 12,75 16,75 |
I SHUT DOWN 1,5 1,5 1,5
1 CONTAINER CHANGE

j TEA BREAK 3,75 4.0 5.25 |
1 TOTAL ALLOWED STOPS 10,0 16,5

T ....
20,75 | 22,25 27,0

1 MACHINE HOURS 80 98,5 99,25 105,75 141,0
I MACHINE EFFICIENCY 75 75 75 75 75
1 RATED OUTPUT Hi/HR 315 315 315 315 315
I VOLUME/WEEK 20 160 24 822 25 Oil 26 649 35 532 |
1 WEEKS/YEAR 46 46

l
46 46 46

I VOLUME/YEAR 927 360 I
141 812|1 150 506 1 225 654 | 1 634 472 |

1 UTILISATION (EASED 
i ON MAX. THEORETICAL 
I CAPACITY) 33,6%

1
1

41% 41,69%

i
1

44,"2% 59,23%
! PAYCOST R/WEEK 5 151 6 983 | | 7 496 11 100 12 547 |
I PAYCOST R/YEAF. 
| (52 WEEKS) 2CV 852 I

363 116 | 389 792 577 200 552 4 4 4

| ADDITIONAL PROD. Ht 0 214 452 | 223 146 298 494 | 707 112 j
I ADDITIONAL COST R 0 95 264 | 121 940 309 346 | 384 592 |
| COST PER Ht R/Ht 0 1

0,4442 | 
1

0,5464 I
1,036 | 0,5439
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The above calculations do not take into account many other factors that 
should be considered when evaluating shift configuration options, such as 
industrial relations, risk, facilities at the plant (canteen, for example), 
transportation to and from the plant and others. The above calculations 
should serve as a base to any study attempting to improve by means of shift 
configuration changes. After any such option has been considered and 
resulted in a significant economic gain, all other factors should be taken 
into account.

-he * igure of interest is the marginal cost per Ht when increasing capacity 
by means of shift configuration changes relative to the cost per Hi under 
the current operating method. In the first stage this will be done purely 
on a variable labour cost basis. In the second stage, the possible savings 
in capital investment will be introduced.

All calculations in this chapter are before tax.

.he marginal labour costs in R/Hf for activities 4, 5, 6 and 7 are shown in 
the previous tables in tne last row (COST PER Hi R/H<). The cost per H< 
under activity 3 is obtained by dividing total paycost by total volume 
produced. The other marginal costs are calculated by dividing the 
additional cost (relative to activity 3) by the additional volumes.

The -esuits are summarised in the following table.

-;.6: MAROIN'AL LABOUR COST (R, PEI FOR DIFFERENT ACTIVITIES

i ACTIVITY
---

3 4 ! 5 6 7 |

I^ P A C K ^ X ^
2x9x5 

= 90 Mrs
2x11,5x5 
= 115 Mrs

3x8x5 
= 120 Mrs

3x8x6 
= 128 Mrs

j
3x8x7 

= 168 Mrs |

750 0,2964 | 0,4113' 0,5150 0,4204 0,5339 |
CANS

|
0,1929 | 

i
0,2906 |

1
0,3670 0,2960

....
0,3500 |



/
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Another method of presenting the same information is average labour cost 
per Hi. This is achieved by dividing the total yearly labour cost by the 
total yearly production for every activity.

amBLE AVERAGE LABOUR COST (R) PER Ht FOR DIFFERENT ACTIVITIES

• ACTIVITY 3 4
r  ■"

5 6
---  ■' j

7

1I PACK " v j
1

2x9x5 
= 90 Hrs

2x11,5x5 
= 115 Hrs

1 3x8x5 
= 120 Hrs

3x8x6 j 
= 128 Hrs

3x8x7 
=168 Hrs j

750
j j

0,2964 0,3180 0,3383 0,3266 | 0,3992 |
CANS

I
0,1929 0,2115

.

0,2265
I

0.2180 | 0,2652 |

-t is apparent that, labourwise, activity 3 which is the one currently used 
.n i.A.B., is significantly cheaper than ail the other activities.

.aking into account capital savings introduce some complexity. Different 
activity levels mean different usage of machinery. It is normally assumed 
that a typical production line life is about 15 years. If this is assumed 
to remain true u ider different activity levels, the total amount of beer 
produced throughout the life cycle of a production line is dependent 
entirely on the shift configuration (hence on the utilisation). This 
introduces a difference in the capital 'cct component in the cost per HC.

The capital cost per Hi will be calculated by dividing the total investment 
in capital by the total volume produced.

ASSUMPTIONS: 750’s line - cost (machinery and civil work only) R15 000 000
-an Line - cost (machinery and civil work ^nly) R 8 000 000 
rotul production - as calculated and presented rn the 
previous tables.
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— L£ 13,1G -̂- CALCULATION OF CAPITAL COST PER H€ PRODUCT! ON

7 50 's  Line

Activity

Yearly Production 
(in HC)

Total Production 
(15 years)

Cost of Plant (R)

Cost per Hi
(RAM)

Canning Line

Yearly Production 
(in Hi)

Total Production 
(15 years)

Cost of Plant (R)

Cost per Hi 
(RAM)

1 3 4 1
1 5 6

i
1 7 |

1 2x9x5 
I = 90

2x11,5x5 
= 115

1
1 3x8x5 
1 = 120
J_

3x8x6 
= 128

I
1
1
1

3x6x7 | 
= 168 |

927 360 1 141 812 1 1 150 506 1 225 854
1
! i 634 472|

113 910 400 17 127 180 17 257 590 18 387 810 24 517 080|

115 000 000 .5 000 000115 000 000 15 000 000| 15 000 0001
1 1,0783 0,8758 | 

I
0,8692 0 1

,8158 | 0,6118 |

577 560

8 666 400

8 000  000 

0,9231

713 920| 715 760| 763 600| 1 023 040

10 708 800

8 000 000 

0,7470

a.0 36 400 111 454 000115 345 6001

I i j
8 000 0 0 0 j 8 000 0 0 0 1 8 000 0 0 0 1

I I |
0.7451 | 0,6984 j 0,5213 |

. HR «*
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Adding the labour and capital cost per H€, results in:

TAB^E 13.11: LABOUR AND CAPITAL COST PER HI

UNDER DIFFERENT SHIFT ACITIVITIES
750's Line

Activity 3 4 I 5
I.

6 I

__
__

_i

Capital Cost R/Hi 1,0783 0,6758 0,8692 0,8158
1

0,6118 |
Laoour Cost R/Hi 0,2964 | 0,4115 0,5150 | 0,4204 1

0,5339 |
local Cost R/Hi 1,3747 |

!
1,2873 1,3642 |

L I
1,2362 1,1457 |

Canning Line

Capital Cost R/Hi |
j 0,9231 | 0,7470 "7

0,7451 | 0,6984 1
0,5213 |

Labour fist R/Hi | 0,1929 | 0,2906 0,3670 | 0,2960 0,3500 |
Total Cost R/H<

L
1,1160 | 

. 1
1,0376 1

1,1121 | 
.... 1

0.9944 j 
1

1
0,8713 |

ihe -•.suits show that a maximum gain of R0,2290/H{ (1,3747 - 1,1457 «
0,2290; on 7501 s and R0.2447 (1,116 - 0,8713 = 0,2447) on cans may be
achieved due to high utilisation through shift configuration changes. 
This, however, assumes that a line will run for 15 years regardless of its 
utilisation. It further assumes that all other costs, such as maintenance, 
electricity, water, raw materials, are a fixea amount per Hi and do not 
depend on quantities produced.

If, however, it is assumed that the total amount of Hi's produced in the 
life time of a packaging line is constant, the life cycle of the packaging 
line will be shorter under high utilisation operation. This will result in 
a constant capital component (R/HC) and costwise the difference between 
different shift activities will only be the direct labour cost per Hi. If 
this the case, the 2x9x5 shift activity is the optimal one.



The tru th  l ie s  somewhere in  between and the main param eter needed to  

determ ine the optimum s h i f t  a c t iv i t y  is  the amount o f H f 's  th a t w i l l  be 

produced under d i f f e r e n t  c h i f t  a c t iv i t i e s .

CONCLUSIONS

D if fe r e n t  s h i f t  a c t iv i t i e s  can in troduce  s ig n if ic a n t  changes in  

u t i l i s a t io n  from about 33% (under c u rre n t 2x9 s h i f t  a c t iv i t y )  up to  
about 58%.

2) Based on laoour cost per H (, 2x9x5 s h i f t  a c t iv i t y  is  the cheapest.

3) Assuming the l i f e  cyc le  o f a packaging l in e  is  not a fu n c tio n  o f  the  

amount produced (h ig h ly  u n l ik e ly ) and is  constant fo r  15 y ea rs , th e re  

are s ig n if ic a n t  advantages to  be gained from high u t i l i s a t io n  s h i f t  
a c t i v i t i e s .

ihe d i f fe r e n t  s h i f t  a c t iv i t i e s  should be stud ied  fu r th e r  and, i f  

p o s s ib le , m odified  n e g o tia tio n  w ith  lab o u r, fo r  example) in  o rd er to  

optim ise  or improve lab our o p e ra tio n s . A c t iv i t ie s  f> and 7 seem to  
have the h ig h est p o te n t ia l .

The e ffe c ts  o f  d i f fe r e n t  s h i f t  a c t iv i t i e s  on the u t i l i s a t io n  o f  o th e r  

components, except the  packaging l in e  and i t s  lab o u r, were ignored , 

.hese e ffe c ts  should be stud ied  and w i l l  probably tend to  increase  the  

gain  associated  w ith  h igh u t i l i s a t io n  a c t iv i t i e s .
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^mA-^TlR x £ :  _ PRODUCTION PROFILE THROUGHOUT THE YEAP

beer demand is  not constant throughout the y e a r, S .A .B . needs to  vary

production  o r b u ild  up stock during the year in  order to  meet demand. There

are th ree  basic  ways to  meet demand i . e .  to  have as low a c a p a c ity  as

p o ss ib le  and to  r e l i e  on stock b u ild in g , to  have excess c ap a c ity  which w i l l

be used during  peak tim e , o r some com bination o f the two. The op tions  o f

not supplying demand and subcontracts arc- not re le v a n t and w i l l  not be

discussed, the issue is  however s tu d ied  in  Chapter 8 -  "Required Packaging  
C apacity  M odel".

The aim o f the fo llo w in g  is  to  determ ine fe a s ib le  s o lu tio n s  and to  in d ic a te  
the optim al one (co s tw ise ) among them.

Tr,e meth° d th a t  e il1  be used 15 c ° ™ l y  used fo r  a g c re g s t, p lann ing  
purposes. I t  compares accum ulating demand to  accum ulating production  in  a 
g ra p h ic a l way. (R eference 14. 1 )

The technique i s ,  however, enhanced here to  deal w ith  percentages i . e .  the  

r e la t iv e  amount o f  the y e a r ly  t o t a l .  Th is  is  done to  enable the re s u lts  to  

be genera l enough so as to  apply to  any y e a r considered .

Tne cum ulative demand is  drawn on the graph presented in  th is  ch ap te r. I t

rep resen ts  a ty p ic a l p a tte rn  o f  demand throughout the year (d e ta i le d

numbers are presented in  appendix no. U . l ) .  m  o rd e r to  meet th is

demand, the cum ulative  production  has to  be above the cum ulative  demand 
graph ( see example below ).

CUMULATIVE
DEMAND

CUMULATIVE
PRODUCTION

CUMULATIVE
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*'nC v e r t ic a l  axes s: Percentage o f  y e a r ly  demand and can always

placed by ab so lu te  amount o f  H f. The h o r iz o n ta l axes show tim e in  weeks or

" ?he ^  ° f  the fo llo w in g  d iscussion is  to  determ ine a fe a s ib le  and
>timal p a tte rn  to  the cum ulative  production  curve which is  the g ra p h ic a l 

re p re s e n ta tio n  o f a production  p lan .

Tnere are th re e  basic  c o n s tra in ts  on the p ro d u ctio n : beer age, s to rag e

cap ac ity  and production  r a te .  I t  is  S .A .B .'s  p o lic y  to  keep beer age below

weeks. This can be represented  by a h o r iz o n ta l l in e  (p a r a l le l  to  the

The cum ulative production l in e  should never be more than 3 
weeks ahead ( to  the l e f t )  o f  the demand curve.

 tLLUiT.^ATiON OF BEER AGi. L1K:1 - GRAPHICAL REPRESENTATION

BEER AGE LIM IT  
DEMAND

NON FEASIBLE 
AREA

NON FEASIBLE 
AREA

storage cap a c ity  in  S .A .B . is  about 6% o f  annual demand. S .A .B . cannot 

•  ■ore, in  i t s  own atorag . f a c i l i t i e s ,  more than 6% o f  t o t a l  demand. T h is  

.presented as a v e r t ic a l  d is tan ce  o f 6% above demand curve.

U aUBi i t .C :  ILLUSTRATION OF STORAGE CAPACITY LH..IT -  GRAPHICAI. R fp p rc rn ,.v .

NON FEASIBLE
STORAGE CAPACITY LIM IT  

DEMAND

NON FEASIBLE 
AREA
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d u c t i o n ,  i t  i s  a s s u . f d  t h a t  p , ah  i s  a I J  week p e r i o d  and t h a t  y e a r l y

ma i n t e n a n c e  w i l l  o n l y  t . k e  p l a c e  d u r i n g  o f f  peak p e r i o d s .

P r o d u c t i o n  r a t e s  ar e  c a l c u l a t e d  i n  % p e r  week,  t he  p e r  c e n t  b e i n g  t he 

per  c e n t  out  of  t o t a l  y ea r  demand.

y e a r l y  m a i n t e n a n c e  i s  assumed t o  be 9X o f  t h e  t o t a l  y e a r .  t h u s  91%

of  peak p r o d u c t i o n  r a t e  h o l d s  f o r  39 weeks o f  o f f  peak p e r i o d .

I n  o r d e r  t o  meet  t o t a l  demand (100%)  p -  t h e  p r o d u c t i o n  r a t e  d u r i n g

peak p e r i o d  s h o u l d  s a t i s f y :

39 * 0 , 9 Ip ♦ 13 * p -  100

r .  2 , 0 6 2 3  %/WEEK Peak P r o d u c t i o n

. 1 . 8767  %/wEEK Of f  Peak P r o d u c t i o n0, 91 p 

l . l O p

1. 25p

2 , 2 6 8 6  %/WLEK Peak P r o d u c t i o n  Rat e w i t h  new c a p a c i t y ,
w i t h o u t  o v e r t i m e  ( n o t  drawn on t h i s  g r aph )

2 , 6 7 7 8  %/WEEK Peak P r o d u c t i o n  Rat e w i t h  o v e r t i m e  ( no t

drawn on t h i s  g r a p h )
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L I MI T  6%

THIS IS AN OfF PEAK DEMAND PERIOD BUT DEMAND RATE 

HIGHER THAN THAT Of THE BEGINNING OF THE YEAR DUE TO

o v e r a l l  demand  i n c r e a s e  or  about  s - i o % k r  y e a r , ni w

i l l  HAVE TO BE INTRODUCED------

BEER AGE L I MI T  
3 WEEKS

FEASIBLE REGION
c a p a c i t y

•1

i # f 11 ♦
fi f Li' 
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PEAK PERIOD

MAIN RESULTS Of THE GRAPH

* i t h  a p o l i c y  t h a t  p e r m i t s  o v e r t i m e  o p e r a t  i o n , t he  f e a s i b l e  

r e g i o n  i s  v e r y  l a r g e  and i > bound by t he l ower  ot  t he  wa r e ’iou e

i g*  c u r v e  > ano demand c u r v e .opacity and beer

demand can s t i l l  be metI f  o v e r t i m e  i s  no t  u s e d ,
s ma l l  and somet i mesmar g i ns  and are

r o t aAugus t  are c r i t i c a l  mont hs  and p r o d u c t i o n  r a t e s  an- 

n nave t o  be ve r y  a c c u r a t e l y  c o n t r o l l e d .

3.  I r o v e r t i m e  i s  no t  u s e d , s t o c k  r un s  down t o  ze r o  t owar ds

of December .
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r red u ctio n  ra te  is expressed by th e  angle o f the production  cvrv . The 
higher the production rate is, the b igger the  angle is .

i - . : :  : on

LINE A AND B ARE 
PARALLEL

PRODUCTION RATE

NON FEASIBLE 
AREA

Tne graph on the next page shows the feasible region for production, using, 
the above described method. Beer age limit is assumed to be unchangeable 
and warehousing limits will not be considered as a controllable variable 
although they are.

On he graph the following information is plotted:

a) N.P. (Northern Provinces) F81 demand (N.P. FBI demand igures 
appendix no. 1A.1);

b) a 6% warehouse limit;

c) a beer age limit of 3 weeks; and

d) production limits.

Ahen overtime operation is not allowed, a feasible region is shown to exist 
but to be very narrow around August and December due to beer age limits and 
safety stocks, respectively.

If, however, overtime operation is permitted or new capacity is introduced 
before peak, the feasible region is much wider (this is not plotted on the 
graph but it is possible to envisage it). Within this feasible region, a 
trade off between overtime operation and stock building policy exists and 
is analysed in the following paragraphs.
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W ith in  the fe a s ib le  reg io n  the question  o f overtim e or stock b u ild in g  is  a 

m atte r o f comparing the a a d it io n a l cost per HI th a t  . s produced using  

overtim e and the ho ld ing  c o s t. These numbers vary by pack, brand and depot 

the v a r ia t io n  on depot is  due to  the f r e ig h t  c o s t) .  Hold ing cost w i l l  be

c a lc u la te d  on tne basis  o f v a r ia b le  cost and 20% an n u a lly  out o f  th a t

v a r ia b le  c o s t. Cost o f  overtim e is  based on the a d d it io n a l labour cost on 

the packaging l in e .  Hold ing cost is  assumed to  be a l in e a r  fu n c tio n  o f the  

tim e . The ho ld ing  cost o f  goods th a t  are stored  fo r  2 weeks is  tw ice  as 

b ig  as the ho ld ing  cost due to 1 week s to rag e . This is  d i f fe r e n t  to  

overtim e co s t. Overtime production  increases the cost per by a c e r ta in  

and constant amount. By d iv id in g  the overtim e cost by the ho ld ing  cost per 

week, the maximum number o f weeks th a t i t  s t i l l  pays to  stock beer ins tead

o f producing i t ,  using o vertim e , is  found. The f ig u re s  are  presented in

the fo llo w in g  ta b le  ( fo r  d e ta ile d  c a lc u la t io n  r e le r  to  appendix no. 1 4 .2 ) .

TABLE 1 4 .1 : CALCULATION OF ECONOMIC NUMBER OF HOLDING WEEKS

PACK VARIABLE
COST
R/H<

HOLDING 
COST PER 
WEEK/Ht

OVERTIME 
ADDITIONAL 
COST (R /H f)

MAX. NO.
OF HOLDING 
WEEKS

750 Ml 50,35 0 ,1936 0,1336 0 ,7 0

375 PINT 50,50 0 ,1942 0,1032 0 ,5 3

340 NRB 75,82 0,2916 0,1014 0 ,3 5

340 CAN 82,70 0,3181 0,0495 0 ,1 5

450 CAN 83,18 0,3199 0,0771 0 ,2 4

V a r ia b le  c o s t : -  Reference 14 .2  

Holding cost = V a ria b le  Cost x 0 ,2  : 52 

Overtim e C o s t:-  see appendix no. 14.2

Max. no. o f  Holding W eeks:- Overtim e Cost : Holding Cost per Week
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CONCLUSIONS

1) W ithout the use o f overtim e o p e ra tio n , demand can only ju s t  be met 

w ith o u t exceeding beer age and warehouse l im i t s ,  provided y e a r ly  

maintenance is  done before  September or a f t e r  December.

I f  such a p o lic y  is  adopted, a t ig h t  stock and production c o n tro l is

re q u ire d  as the margins are very s m a ll. In is  invo lves  accurate

fo re c a s tin g , a s t r i c t  f i r s t  in  f i r s t  out o p era tio n  and high production  
r e l i a b i l i t y .

Overtim e o p era tio n  is  cheaper than the a lte r n a t iv e  o f s to r in g  beer. 

T herefore  th e re  is  no re a l need to  use a no overtim e p o lic y .

S .A .3 . c u rre n t ly  uses overtim e during  peak perio d  because i t s  

management b e lie v e  th is  is  the only way, c ap ac ityw ise , to meet demand. 

This is  the r ig h t  approach but fo r  the wrong reason. S .A .B . should  

use overtim e because i t  is  cheaper than the stock b u ild in g  o p tio n .

I f  and when cost o f  c a p ita l  changes (drops) and /o r s h i f t  c o n fig u ra tio n  

and labour cost change ( r i s e ) ,  the p o lic y  o f  overtim e o p era tio n  during  
peak should be reconsidered .
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CHAPTER 15: CONCLUSIONS

: hroughoui th is  study various  aspects o f the S .A .B . packaging environm ent 

are  analysed. The S .A .B . packaging system is  shown to  be the m ajor p a rt o f  

S .A .B . a c t iv i t i e s .  This is  shown w ith  regard to  costs and p la n t  

co m p lex ity . I t  i s ,  th e re fo re , concluded th a t packaging c o n s titu te s  the  

major concern a t S .A .B ..

Packaging c ap a c ity  is  d efin ed  (see Chapter 3 ) ,  based on an absolute  

th e o re t ic a l maximum and the u t i l i s a t io n  o f S .A .B . p roduction  l in e s  is  shown 

to be very low, in  the  reg ion  o f 30 -  35% (see Chapter 4 ) .

Because cf the high r e la t iv e  cost o f  the packaging p la n t ,  an a lte r n a t iv e  

wa_> to approach the re la t io n s h ip  between brewing and packaging cap a c ity  is  

a t v o c a . .n is  should in  p r in c ip a l y ie ld  a lower r e la t iv e  packaging  

cap ac ity  in  order to  save c a p ita l investm ents. In  order to  q u a n tify  

p ossib le  c a p ita l  savings, the  a c tu a l costs o f  a packaging p la n t and 

packaging c ap a c ity  are  c a lc u la te d . The average co st o f a packaging  

production  c ap ac ity  o f  1 per year is  c a lc u la te d  to  be R20 in  present
value  te rm s, before  ta x .

"n chapter 8 , a form al way o f  approaching c ap ac ity  problems is  demons- 

tra*>- :, based on the concept th a t the cost o f  under cap a c ity  is  f i n i t e  and 

th e re fo re  can, and should, be balanced ag a in s t the cost o f in tro d u c in g  new 
production c a p a c ity .

In  a separate  chapter (Chapter 9 ) ,  the e f fe c t  o f  d i f fe r e n t  pack production  

lo c a tio n  is  found using a l in e a r  programming technique. The cost 

d iffe re n c e  between the c u rre n t s itu a t io n  and the case o f a s in g le  pack 

p la n t is  shown to  be R 0 ,3 /H t . This increased tra n s p o rta tio n  cost is  

compared, in  Chapter 12, w ith  the advarcages o f a s in g le  p la n t o p e ra tio n . 

Cost advantages were found to  be a t le a s t  R36 m il l io n  and a s in g le  pack 

p la n t has th e re fo re  been recommended.
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In  two d i f fe r e n t  chapters (Chapters 10 and 11) a new approach to  e ff ic iency  

measurement and l in e  design is  presented . This is  based on machine costs  

and can be defined  as c a p ita l  e f f ic ie n c y  ra th e r  than machine o r p la n t  

e f f ic ie n c y .

The question o f d i f f e r e n t  s h i f t  a c t iv i t i e s  is  presented in  Chapter 13. 

S ig n if ic a n t  saving p o te n t ia l in  high u t i l i s a t io n  a c t iv i t ie s  is  demons­
t r a te d .

Using labour cost per H€, a 5 day week w ith  2 x 9  hours s h i f t  a c t iv i t y  is  

shown to be the cheapest. The saving p o te n t ia l in  c a p ita l investm ent is ,  

however, shown to  be s ig n if ic a n t  under h ig h er u t i l i s a t io n  a c t iv i t i e s .

The question o f production  p r o f i le  throughout a ty p ic a l year is  presented  

in  Chapter 14. A graphic method is  dem onstrated. The beer age l i m i t  and 

warehousing l im it s  are shown to be redundant, a production  p lan w ith o u t the  

use o f overtim e is  shown to be fe a s ib le ,  and f i n a l l y  overtim e o p era tio n  is  

c a lc u la te d  to be cheaper than the stock b u ild in g  o p tio n .

. hroughout the p ro je c t a number o f separate  s tu d ies  are  recommended such as 

an es tim atio n  o f under cap ac ity  c o s t, m arketing research  in to  the p o ss ib le  

in flu e n c e  on pack share, in d u s tr ia l  n e g o tia tio n  in  order to  f in d  more 

e f fa c t iv e  s h i f t  a c t iv i t y ,  and s tu d ies  to  estim ate  te c h n ic a l and economical 
advantages o f a s in g le  pack p la n t.

.he p ro je c t re s u lts  have been presented to S .A .B . management and a process 

o f im plem entation o f some o f the recommendations, as w e ll as i n i t i a t io n  o f  

recommenced s tu d ie s , has begun.

I t  is  hoped, however, th a t the approaches and methods, concepts and 

arguments presented in  th is  study w i l l  continuously  be enhanced and 

developed, keeping in  mind the ever e x is t in g  goal o f  improvement.
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APPENDIX 1 .1  '

PROBLEN SITUATION

I

N.P

W.C
E.C

N.P. - Northern Provinces 73,2%
N. - N a ta l 13.3%
T. - T -anskei 1.2%
E.C. - Eastern Cape 4.5%
W.C. - Western Cape 7,8%
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APPENDIX 1 .2

N .P . BREWERIES & DEPOTS

P ie te rsb u rg

UNITED BREWERIES W altloo

ROSSLYN

^  IS  ANDO
f* lW a d e v i l lc
! K alrode

V ereen ig ing

Wi tbank
CHAMDOR

Denve'

Fotchefstroom

Welkom

Kim berley

BLOEMFONTEIN

( 2 )  Depots

Breweries
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APPENDIX 1 .2

N .P . BREWERIES & DEPOTS

P ie te rsb u rg

UNITED BREWERIES W altloo

ROSSLYN

g 3 IS A N D O ^  
f~^Wade, ' i l l e  

ADRODE 
V ereen ig i ng

Wit bank
CHAMDOR

Potchefstroom

^2^ Kim berley

BLOEMFONTEIN ^

o Depots

Breweries
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APPENDIX * .3

NORTHERN PROVINCES PACK v i 03 )

High Growth Scenario

A c t '

750

4
4
5
6 
7 
9
Q

241
865
502
452
780
117
999

375
Ml

10 963
11 981
13 133
14 425

306 
333 
377 
417 
485
553
554 
570 
582 
570 
550

340
RB

340
NRB

43 | 
53 | 
58 | 
68 | 
81 I
95 i 
87 | 
95 | 

104 I 
114 | 
125 I

657
683
812
936
131
311
419
539
664
824
975

450
CAN

1

1
2
2

3
3
4

529 
838 
934 
290 
638 
150 
547 
990 
472 

5 016 
5 625

1
1
1

340
CAN

DRAUGHT

1
1 705 19
1 893 18
i 895 19
i i 015 23
i i 238 27
i i 422 32
i i 522 35
i i 634 38
i i 747 42
i i 870 46
1 2 000 50

Low Growth Scenario

F82 (A ct) 4 241 306
83 4 521 311
84 4 663 342
85 4 860 407
86 5 220 499
87 5 705 566
86 6 210 : 634
89 6 666 | 700
90 7 150 | 787
91 9 178 ! 362
92 8 102 | 957

43
H
i 657 1 529

1
705 | 1949 I 614 1 753 860 | 1660 726 1 £36 811 | 17

63 815 1 955 815 | 18
70 948 2 196 878 | 20
m i 066 2 498 966 | 2298 i 183 2 769 1 049 | 24

106 i 294 3 023 1 .22  | 26114 | i 416 3 303 1 216 | 29123 | i 540 3 588 1 309 | 31132 |
j

i 667
I

3 878 

_ 1
1 403 | 

1
33
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" APPENDIX 1 .4   ——

An ABC Chart o f  the d i f fe r e n t  pack volumes produced and sold by S.A.B.  
in  the Northern Provinces.

3 00

90

80

70

60.

50

40

30

20

10 '

750 450
CAN

340
CAN

340
NRB

375
M€

340
RB

DRAUGH'

PACK % CUMULATIVE %

750 mf 5 6 .5 56 ,5
450 Can 2 0 .0 76. 5340 Can 9 .9 86 .4
340 NRB 9 .0 95.4
375 m( 3 .7 99.1
340 NRB 0 .6 9 9 .7
Draught 0 .3 100,0
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The function that describes the 3 cases is:

CAm
/  (L -  M)K(L -  M)dM

M=cALi

(L - CA y (I -  CA )*
= H(L -  CA. ) x ----------^  H(L -  CAH i )  3---------



APPENDIX 5.1

Tht lollowing information is copied from "Capital Cost Analysis" and 
used as a base for the determination of the general relationship 
packaging to brewing capacity. (Reference 5.2;
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APPENDIX 5.2

GENERAL RELATIONSHIP OF PACKAGING TO BREWING CAPACITY

The following table is a copy of an appendix attached to a memo "Packaging 
Requirements" dated 07/05/82.

The following summarises the table:

PLANT PACKAGING AS A % OF BREWING (F85)

Isando 106 i
Alrode 80 1
Chamdor 83 f
Bloemfontein 74
United Breweries 76
Rosslyn 87

And it can oe seen tnat, generally, Packaging capacity is significantly - ,
t

less wr.an brewing capacity j.n contrast to the excess packaging capacity j
required for Brewery 4 (20%). I
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APPENDIX 6 .1  

CAPITAL COST SAVING POTENTIAL

The fo llo w in g  is  a cost breakdown o f a ty p ic a l S .A .B . 750 ml (q u a rts )  

packaging l in e  w ith  a cap ac ity  o f  42 000 b o tt le s  per hour.

Tne cost f ig u re s  rep resen t an est1.r.aue o f  th» costs o f the above l in e s  fo r  

mid 1983 (A p r'1  1983).

(Reference 6 .1 )
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42 000 B.P.H. - QUARTS

ITEM

1

(R)

Carton Unpacker

2 Handling two a d d it io n a l cartons 14 7eu

1 195 705

3 B o tt le  washer in c lu d in g  therm al recovery , d e tergent
n e u tr a lis a t io n , d e tergen t t ra n s fe r ,  extended la b e l 
discharge

4 2 x B o tt le  inspector-K rones 52 090
2 x Chipped necx c o n tro l C 30 47d

F ille r /C ro w n e r  643 070

Decanting/M essers M etal Box 23 346

P a s te u ris e r 607 3^3

2 x Level in sp ec tio n  (w ith  s la t  r e je c t )  70 703

2 x L a b e lle r;; 4^  423

10 Packer 254 750

11 Hand.' in g  two a d d itio n a l cartons 48 300

12 B o tt le  Conveyors x i 3 °  430

13 Carton c le a n in g , c ra te  washer (carto n  in sp ec tio n
in c lu d in g  in  conveyors) 39 100

14 2 x Carton make-up 230

15 Carton Accumulation 2® 333

16 2 x D e p a lle t is e rs  76 200

17 P a l le t  S tacker 21 ®20

16 3 x P a l le t is e r a  361 970

19 P a l le t  Conveyors 241 ®00

20 Bulk Glass Department 93 I® 3

21 P a l le t  S tacker 21 820

22 Tray Conveyor to  Grid System I® 8 938
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23 G rid System 247 :50

24 Carton conveyor -  exclud ing trash  conveyor 943 000

25 E le c tro n ic  Switchboard (H & K) 196 970

26 Instrum ent Panel (H & K) 15 910

27 Switchboard (H & K) 107 930

26 F ie ld  W iring  (H & K) 21 970

29 P .F . C orrections  (H & K) 171 720

30 F ie ld  W iring  (H & K) 395 960

31 Mimic in c lu d in g  w ir in g  -  approxim ate ly  (SUDMO) 75 760

32 D e liv e ry  ( e le c t r ic a l  equipment) 126 800

33 D e liv e ry 922 300

34 P ip ing  In s u la t io n 6 440

35 Line Analysers 69 000

36 O perator P latform s 28 750

37 LaDle Removal System 23 000

36 L u b ric a tio n  -  conveyor 26 750

39 L u b ric a tio n  -  p la n t 26 750

40 H.P. C leaning r e t ic u la t io n 6 440

41 A n c il la r ie s 19 550

42 O ff- lo a d in g 138 000

43 Walkways/Conveyor 345 000

44 E le c t r ic a l  Power 69 000

45 M e c h a n ic a l/E le c tr ic a l Labour 617 550

46 Crown Remover 40 250

47 Crown F.ievator 126 500

48 Trash Conveyor 39 100

49 P a l le t  S tacker 20 700

< 2
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5.

6 .

6.

Id.

13.1

14.1

Th<- : 

a)

CHAPTER 1 7 ; REFERENCES

1 brewery 4 : Management B r ie f ,  December 1982 (an in te rn a l S .A .R . 
document).

2 C a p ita l Cost A n a lys is , Standard Breweries R evision 1, 8 November 

i9S 0 , Engineering Departm ent, C en tra l O ff ic e , S .A .B . Beer D iv is io n .

John C lu e tt ,  Design Manager: V ereen ig ing , Engineering Department,
C e n tra l O ff ic e ,  S .A .B . Beer D iv is io n .

Roger Crosby, F in a n c ia l Manager, S .A .B . Beer D iv is io n .

John Jones, Senior C onsu ltant: Packaging, C en tra l O ff ic e , S .A .B .
Beer D iv is io n .

Ken Smith re p o rt , A lrode , 1982. ( In  th is  study only the  labour costs  

on canning lin e s  were considered, in  chapter 13 i t  is  extended to  

quarts  lin e s  as w e ll and the c a p ita l  saving p o te n t ia l is  e s t im a te d .)

Ray W ild, Production And O peration Management, Chapter 11, H o lt , 
R in eh art & Winston, 1930.

oonn Larsen, s tra te g ic  P lanner, and in fo rm atio n  rece ived  from the 

F in a n c ia l Manager, C e n tra l O ff ic e ,  S .A .B . Beer D iv is io n

clmowing were used as general background:

A ..'. M e rre tt & A llen  Sykes. The Finance end A nalysis  o f  C a p ita l
P r . je c ts .

t: & K Journals (E ng lish  e d i t io n ) .
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50 Born B inders 172 500

51 P a in tin g  o f  S tru c tu ra l Walkways 57 500

52 Pipe Supports 17 250

53 U t i l i t y  Pipe 57 500

54 Contingencies 1 051 430

TOTAL 12 096 509

k —



APPENDIX 6.2

CAPITAL COST SAVING POTENTIAL

The fo llo w in g  is  a cost breakdown o f a ty p ic a l S.A.B  

cap ac ity  o f  60 000 cans per hour.

The cost f ig u re  represents  an estim ate  o f the cc 

mid 1983 (A p r i l  1983 ).

. canning l in e  w ith  a

' tne above l in e  fo r

(Reference 6 .1 )
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60 COO C .P .H . -  CANS

[TEM
HO. (R)

In fe ed  conveyor 
Empty P a l l .  S tacker 
Layer Pad S tacker 
Accumulation Conveyor

1 P a l le t  Conveyor

2 Can d e p a lle t is e r  in c lu d in g

3 Rope Conveyor

4 R inser 2 - o f f

5 F i l l e r  in -fe e d  can conveyor

6 F i l l e r

7 P a s te u ris e r

8 Seamer

9 2 x Level In spections  (w ith  can r e je c t )

10 Can Conveyors

11 Accumulation Table

12 2 x Level Inspections  (w ith  s la t  r e je c t )

13 Kiwi Coding

14 Shrink Wrap )

15 6 Pack Conveyor )

10 Tray Packer )

17 D e liv e ry  and Equipment -  13%

E le c t r ic a l  Equipment

18 Switchboards

19 Instrum ent Panels

20 F ie ld  W iring

21 D e liv e ry

40 700 

159 000

83 700

17 400 

14 300

353 100 

714 600 

391 800 

33 700 

429 900 

23 800 

56 100

18 900

481 500

273 900

157 300 

13 100 

151 700 

42 300
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22 HTn R e tic u la t io n 142 900

476 400
23 Conveyors

24 Walkways (a ls o  MCC Supports) 119 100

25 Can in -fe e d  system (B u lk and R ecep tio n ; 238 200

26 Conveyor L u b ric a tio n 29 800

27 P la n t L u b ric a tio n 29 800

26 H .P . C leaning R e tic u la t io n 5 900

29 Line Analyser 71 500

30 O perator P latform s 29 800

31 P ip in g  In s u la t io n 6 700

32 A n c il la r ie s 21 400

33 O fflo a d in g 154 800

34 Hunting IS 000

Mechanical E le c t r ic a l  Costs

35 P a in tin g  o f S te e l 35 700

36 Contingencies 460 000

TOTAL 5 297 800
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APPENDIX 7.1 

COST OF CAPACITY

,he c a ic u ia t io n s  performed in  th e  main sec tio n  are repeated  here fo r  o a i-  

:u la tio n  o f P .” assuming i n f i n i t e  s e r ie s .

HiBSi
-/•n Ho R Rands
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CASH ILOk: 750 LINE WITH LABOUR (INFINITE)

CAPITAL INVESTMENT LABOUR 

(R)

0 9 000 000 147 881

1 147 881

2 147 881

3 147 881
4 147 881

5 147 881

6 147 881

7 147 881

8 147 881
9 147 881

10 147 881

11 147 881

12 147 881

13 147 831
14 147 881

15 9 000 000 147 881

The above are the costs associated  w ith  a 750 c ap ac ity  o f 927 360 h i /y e a r .  

Labour re a l cost per year a f te r  tax -  274 672 x (1 -  0 ,4 6 2 ) = 147 681. 

Labour -  in f in i t e  annu ity  o f R147 881 per year discounted a t 3%:

M b'; 9? ' = 4 929 367
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C a p ita l investm ent in  new c a p a c ity , a f te r  t a x , is  R9 000 000 once every 15 

years (see Chapter 6 -  " C a p ita l Cost Saving P o te n t ia l" ) .

15
Discount fa c to r  fo r  15 years -  -) = 0 ,2 0 9  , th e re fo re  the P .V . o f a

s e r ie s  of such expenses is :

9 000 000 

+ 9 000 000 x 0 ,209  

t  9 000 000 x 0 ,209 '

i n f in i t e ly  re s u lt in g  in  a P .V . o f 9 = R l l  378 000

Adding the P .V . o f  labour and c a p ita l:

4 929 367 

+11 378 000

16 307 370

OR fo r  1 000 000 H ( : -  16 307 370 x = 17 584 724

R17 584 724 per 1m H f/y e a r  C apacity  

OR R17,584 per HC/year C apacity .

1 :



CASH FLOV,: CANNING LINE WITH LABOUR ( ...F ih n E w

CAPITAL INVESTMENT LABOUR 

(R)

0 5 300 000 59 952
1 59 952

2 59 952

3 59 952

4 59 952

5 59 952

6 59 952

7 59 952

8 59 952

9 59 952

10 59 952

n  59 952

12 59 952

13 59 952
14 59 952

15 5 300 000 59 952

The above are  the costs associated  w ith  a canning cap ac ity  o f 5 .7  76u 

H i/y e a r .

Labour re a l cost per year a f te r  tax  -  111 436 x (1 -  0 ,4 6 2 ) = 59 95c 

Labour -  i n f i n i t e  annu ity  o f R59 952 per year discounted a t 3%:
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C a p ita l investm ent in  new c a p a c ity , a f te r  ta x , is  R5 300 000 once every 15 

years (see Chapter 6 -  "C a p ita l Cost Saving P o te n tia l

15
D iscount fa c to r  fo r  15 years -  ( j - j j )  = 0 .2 0 9  , th e re fo re  the P .V . o f a

s e r ie s  o f such expenses is :

5 300 000 

+ 5 300 000 x 0 209 

* 5 300 000 x 0 ,2 0 9 '

_ .,  ̂ 5 300 000 n c. Q’7Q
i n f i n i t e ly  re s u lt in g  in  a P .V . o f x _ o ,209 =

Adding the P .V . o f labour and c a p i t a l :

1 998 40C

♦ 6 700 2.79 

6 698 779

OR fo r  1 000 000 H < 8 698 779 x ' Jli = 15 Qd6 042

R15 056 042 per 1m H i/y e a r  capac ity  

OR H I5 ,056 per H i/y e a r  C ap acity .

<
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APPENDIX 8 .1  

CAPACITY MODEI. SCREENS

The d i f fe r e n t  in p u t and outpu t screens o f the 5 runs discussed in  the

chapter are  presented in  appendix no. 8 .6  in the f i r s t  screen . A s e t o. 9

questions are answered by the user s e t t in g  up the param eters.

The next 5 screens are 5 d i f f e r e n t  runs. In  each screen the f . r s t  5

columns are  input columns and the next 5 are o u tpu t columns.

Period  

T o ta l Sales  

% Share

Capacity

Cost

d e s c rip tio n  c f  f'ne p e rio d .

a t th a t model ( q u a r te r ly  model) t o t a l  year sa les .

a t th a t model (q u a r te r ly  m odel), the per cent share o f th a t

q u a rte r o f y e a r ly  s a le s .
Production cap ac ity  o f  the q u a r te r , b a s ic a lly  c a lc u la te d  by 

m u ltip ly in g  the weekly cap ac ity  by number o f weeks in  the  

perio d  ( in  the q u a r te r ) .

Cost o f in tro d u c in g  a new cap a c ity  ( i f  such a c ap ac ity  is  

to  be in tro d u c e d ).

EX UN CAP -  the expected under cap ac ity  fo r  th a t period  using the

to le ran c e  param eters given in  the f i r s t  screen and 

p ro b a b ili ty  d is t r ib u t io n  assumed by the model (a t  th a t  

stage -  uniform  d is t r ib u t io n ) .

UN CAP COST -  the present value o f the expected loss due to  under

cap ac ity  using d e p re c ia tio n  fa c to r  and cost per not

supplied  from the f i r s t  screen.

CAP COST -  the present value  o f the cc.;t (colum ns).

TOT COST -  UN CAP COST > CAP COST

ACCU COST -  t o t a l  cost in  p resent value terms up tc th a t  p erio d .
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APPENDIX 8.2

REQUIRED PACKAGING CAPACITY MODEL: 

INTEGRATION OF A FUNCTION INVOLVING THE FUNCTION K

Integra• ng a function involving the function H .
Refers to the Required Packaging Capacity Model formulation.

CAHi
(L - M) x H(L - M)dM

M=CALi
is the area under the curve Y = F(M) = L - M in the region of L - M > 0. 

Y a  -  cal 1 ) ' ( l  -  cah 1 )

L
I -CALi

0
CA.HiLi

M

I f  L (sales) happens to be lower than the maximum capacity C A ^  i.e. L < C A ^
Y

A =L
L-CALi

0
CA,Li

(L - CA^)'

If S (sales) is even lower than the lowest capacity i.e. L < CA^ . , it 
means that there is no chance of running out of capacity and A = 0.

« - N
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APPENDIX 8.3

REQUIRED PACKAGING CAPACITY COMPUTERISED MODE^

The fo llo w in g  is  a rough d e s c rip tio n  o f the computerised model fo r  he lp in g  

and gu id ing a decis ion  maker in  decid ing  fu tu re  cap ac ity  in tro d u c tio n s .

The system is  stored  a t work space PA and invoked by typ in g  PCAPI.

The names o f a l l  the fu n ctio n s  o f th a t system s t a r t  w ith  P.

The fu n c tio n  P INPUT 2 promotes the user to  e n te r  the sales fo re c a s t an

The fu n c tio n  P INPUT 3 d isp lays  the re s u lts  and promotes the user or a

fu r th e r  t r i a l ,  or to  end the session.

The fu n c tio n  P ERRORS detects  common e rro rs  and stops execution .

I t  is  im portant to  note some assum ptions, hard coded in to  the modej..

PEUC assumes uniform  d is tr ib u t io n  o f sales  and cap ac ity  between the  lowest 

and h ig h est case. I f  another d is t r ib u t io n  has to  be assumed, the fu n c tio n  

PEUC has to  be m odified  or rep laced .

Another assumption hard coded is  th a t there  is  a loss only in  the case o f 

under cap ac ity  and no loss or ga in  in  the event o f  over capac ity  except the 

loss due to  unnecessary c a p ita l investm ent, c a lc u la te d  in  the fu n c tio  r -C .

The fu n c tio n  PEUC 

The fu n c tio n  PEC

c a lc u la te s  the expected under c ap a c ity , 

c a lc u la te s  the expected cost o f a p lan . ih is  

fu n c tio n  is  m odified a t  the second vers ion  o f the  

mode (PCAP2), the cost o f  in tro d u c in g  new c a p . ' i t y

The fu n c tio n  P INPUT 1

is  read from the screen.
promotes the user to  e n te r basic paiame^ers.
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A l i s t  o f a l l  major v a r ia b le s  in  the programme is  presented to  he lp  any 

fu tu re  m o d ific a tio n s  o f the programme.

VARIABLES:

NUN! Number o f p erio d s .
CC C a p ita l investm ent in  Rands per cap ac ity  o f 1 h i per y e a r.

RL Revenue 1c ss due to  under cap ac ity  -  Rands per HI not s u p p lie s .

RC Cost o f C a p ita l .

STA Sales to le ran c e  in  % Above sa les  fo re c a s t.

STB Sales to le ran c e  in  % Below sa les  fo re c a s t.

CTA C apacity to le ran ce  in  % Above cap ac ity  planned.

CIS C apacity  to le ran ce  in  % Below cap ac ity  planned.

PCAO Present C apacity .

TS T o ta l fo recas ted  s a le s .

PS Pack (o r orand) share in  %.

PCA Planned C apacity . __

SH H ighest s a le s .

SL Lowest s a le s .

CAH H ighest c ap a c ity .

CAL Lowest c a p a c ity .

ES Expected sales  {= TS x rip :)



- 141 -

APPENDIX 8 .4

LOG ON PROCEDURES

The two computerised models are written in APL and are stored in workspace 
PA on mini disk, under I.D. IDDO. S.A.B. IB!- Computer. Once a password 
is obtained (Systems Department the user has to undertake a series o.

steps.

STEP NUMBER COMMAND TO BE TYPED MEANING

L IDDO PASSWORD Initialise communication with the 
computer.

APL Invoke the APL processor.

)LOAD PA Loading the worxspace the programmes 
are stored in.

4 .1 PCAP1 To invoke the first version of the

4.2 PCAP2 To invoke the modified version of 
the model.



APPENDIX 5 .5



- f
■ •• - 143 -

:  • ' !  
. ;

:i :

:b\»
r

• i

\ W  \

c- --

:H o- x ti c a. r. r« ~«
. «tr m . i a j*. cj r  " ■
- 1 «• s  ~  ^  —  r
" -  -  -  -  “  Cv. C

C - C O  
—  •€  —

 ̂ -r. •! 

Ill

d I E|= '

- w*d r  y“! ^
- ,: < -; 3 % :.i 3 -r -i ̂  M C4 c  ̂ n

■c
c

: « • :  m  - « r .  
:  >  c  r .

1 > ' r
•- i <

I u-

Hi:''";

r  • - lr‘

>  !

. o o "MCP o o

I-1 2 2 _ ; ; N ! S f 3 S

II:

j . .

: :*c 3 :• :• c : :« c

l-
c c

I

:• c  :  :« --j ci *: 3 :• :
£  • I r

\ <  <* •t x n'J 3 - — -r" t S\ '[ \t
 ̂••• z >[e

Z  X  24
V 2* c »
2> <• 3  a- oWl “ 4 IT W
/  -.1 U' y t

2i C ^
2« C C

- I t  -  "I. - i f« ?* I "
s l: c I  ii -

i  « • j 2 ̂I t  -  ~ 1 ̂
I - i  - i  '* . ' i  r  4 f .

:i c

ill IIIc l  C  C 24 C

°.c3c ^ cr   ̂ -r*. *: i  * .w.

m m m m w

:

. i : x -1 c: 2.1 3 ~  3 G

r  ? '  »- -J  t  #-

v ! <r :> 2<c -'4 :- > j > --
_  % 
c  »

1 m . < :



- 144 -

" T "
!

! ]

: . . ^J *
:•• • :

: t . . :

•  .......................

i

t

:
rj

c  <  • ' v >
t> —<

r** h- •-- f4 h -
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APPENDIX 14.1

K.F. F61 WEEKLY DEMAND PERCENTAGES

1
i WEEK

END­
ING DEMAND

%

CUMU­
LATIVE
DEMAND

%

WEEK
END­
ING DEMAND

%

CUMU- | 
LATIVE | 
DEMAND | 

%

| APR 3 1 : ,  s i l . S l OCT 2 27 2 ,16 45 ,72  |
10 2 1,70 3,51 9 28 2,11 47 ,83  |

I 17 3 1 ,29 4 ,8 0 16 29 2 ,36 50,19  |
24 4 1 ,28 6 ,08 23 30 2 ,10 52,29  |

I MAY 1 5 1,61 7 ,69 30 31 2 ,16 54,45  |
8 6 1 ,69 5 ,36 NOV 6 32 2 ,80 57,23  |

15 7 1 ,48 1 0 ,Sf 13 33 2 ,56 59,61 |
22 8 1 ,61 12,47 20 34 2 ,63 62,44  |
25 9 1 ,47 13,94 27 35 2 ,35 64 ,79  |

I JUNE 5 10 1 ,67 15,61 DEC 4 36 2 ,75 67,54  |
12 11 1,54 17,15 11 37 2 ,72 70,26  |
19 12 1 ,38 18,53 18 38 2,69 72,95  |
26 13 1 ,36 19,89 25 39 1 ,99 74,94  |

I JULY 3 14 1 ,72 21,61 JAN 1 40 2 ,29 77 ,23  |
10 15 1 ,51 23,12 £ 41 1 ,85 79 ,08  |
17 16 1 ,52 24,64 15 42 1 ,50 ,24 17 1 ,50 26,14 22 43 1 ,75 82 ,33  |
31 18 1 ,75 27,89 29 44 1 ,85 6 4 ,18  |j AUG 7 19 2 ,04 29,93 FEB 5 45 2,11 86 ,29  |14 20 1 ,68 31,61 12 46 1 ,84 88 ,13  j
21 21 1 ,69 33 ,30 13 47 1,71 89 ,84  ;

1 23 22 2 ,15 35,45 26 48 1,91 91 ,75  jI SEPT 4 23 2 ,19 37,64 MAR 5 49 2 ,23 93,98  111 24 2 ,08 39,72 12 50 2 ,02 96,00  |18 25 1 ,85 41,57 19 51 2 ,00 98,00  |
i 25 26 1 ,99 43 ,56 26 52 2 ,00 100,00 |

t
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APPENDIX 14.2 

OVERTIME COST CALCULATIONS

- .e fo llo w in g  is  t.._  c a lc u la t io n  o f the a d d it io n a l cost, per Hi, per pack 
when produr J in  overtim e production .

F ive ty p ic a l Northern Provinces product! n l in e s  were used fo r  the purpose 
o f the c a lc u la t io n .

PACK 750 Mt 450 CAN 340 CAN 340 NRB 375 PINTS
PRODUCTION LINE ROSSLYN ROSSLYN ISANDO ROSSLYN ISANDO

LINE 1 LINE 3 LINE 3 LINE 2 LINE 6A
RATE AFTER EFFICIENCY
AND COST Ht/HR 201,20 140,60 133,30 117,00 103,00
NORMAL TIME COST R/HR 113,50 54,67 37,70 58,49 44 ,58
OVERTIME R/HR 140,39 65,51 44,39 70,35 75,21
ADDITIONAL COST R/HR 26,89 10,84 6 ,6 11,86 10,63
ADDITIONAL COST PER Ht R/H€ 0,1336 0,0771 0,0495 0,1014 0,1032

The costs are labour costs (R/HR) under normal time and overtim e o p - a t io n .  

The cost per is  c a lc u la te d  by d iv id in g  the cost by the r a te .  The cost 

being the d iffe re n c e  between normal time cost and overtim e co s t, which is  

tne a a c it io n a i cost per Hr when moving to an overtim e o p era tio n .
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