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ABSTRACT

THE OBJECT OF THIS THESIS 1S TO DEVELOP AN ECONOMIC FRAMEWORK
"IN WHICH TO ANALYSE THE EFFECTS OF REGULATION AND LOCATION ON
RETAIL SERVICE STATION PETROL SALES, |

The pol{tica1‘1eaders of most countries in the world today
will attempt to ensure the stable,. independent and secure
growth of their economies, 0il, whether being produced or
consumed, will have an undoubted effect 'on their strategies.
This is partiéu]ar]y true of South'Africa, which imports aill
its crude oil from an ostensibly hostile world. Powerful
governmeht controls regulate all aspects of the o0il industry,
right through to final consumption, Retail service stations,
the subject of this thesis, are no exception. They are affected
by government propagated barriers to entry, price controls,
restrictions on selling hours and restrictions on location,
inter alia... all in an avowedly free enterprise economy.

Additional important factors help to shape the service stations
as a unique economic entity. Their customers, according to

one writer;* buy petrol as a rent to use their cars. It is

an "inconvenience" good. Consequently, locational convenience
takes on a special importance.

Part I is essentia11y a descriptive analysis of the South
African service stations.A First, their emergence during this
century is outlined. Next, the different types are categorised,
and their position vis-a-vis other bodies in the economy is
summarised. A "general scenario" is followed by a closer
examination of their pricing structure, demand curves, cost

curves, departments, and relations with the supplying oil
companies, ‘

* Levitt, (1962)
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Part Il provides the theoretical framework for the thesis.

A new "purchasing model" is developed in which the money cost
of petrol, the costs of travelling, and the benefits, both

from the petrol and from all other factors, interact to deter-
mine when and where a customer will visit a service station.
The 1iterature‘on shopping models is then examined. The
unique characteristics of retail petrol customers as seen in
the purchasing model, to a large extent guide the development
of "deterrence" and "attraction" sectors for a suitable gravity
model.

Néxt, a survey of the literature on the emerging theories of
regulation is made. It is seen that no theory yet exists
which can consistentTy‘exp]ain the emergence and degree of
various governmental regulations. However, the peculiar
characteristics of the South African oil industry suggest a
new approach, and this is developed into a new theory. The
essence of this theory is that regulations will be promulgated
in order to benefit those who have a hand in their formation
and implementation. A regulation will come into existence
if the sum of a variety of benefit measures to this "decision
group" exceeds the sum of a variety of cost measures.

Part III consists of the empirical testing of several hypo-
theses. Computer programmes are developed for both the
locational and regulatory models. First, the importance .of
convenience of location to service station customers is
illustrated. The effect of deterrence (ie. the various
travelling costs) on customer allocation to service stations
is then examined, and there is a description of the total
market and its component sales areas. The nature of the
competition within and between these sales areas is examined
in detail. It is shown how the total market is madé up of
many small sales areas, and nearly all competition between
service stations is within these sales areas, rather than
between them. '
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The oil éompanies are 1ikely to find the locational model

a useful tool in their market area sales predictions, when
varying the numbers or characteristics of service stations.
The details of a slightly different model which will likely
be cheaper for them to set up are also provided.

'On the regulatory Sidé, the first task was to illustrate the
high degree of governmental control in the industry. The
predictive ability of the new theory was then tested against
existing service station-regulations, with positive results.
A dominant factor in the regulatory scenario is the desire of
the government to maintain a high level of involvement in

- policy making throughout the South African oil industry.
Stig]er‘s** interest group theory (the most widely accepted
regulatory theofy) is shown to be genera]]y,inapp1icab1e for
South Africa's petroleum regulations. Rather, a series of
government objectives, the most important of which are security
of supply and protection of local energy industries, are the
main forces shaping these government controls.

Lastly, it is shown how the consumer (particularly the private
consumer) is paying substantially above world market prices
for petroleum products in South Africa. In a test area, the
average consumer had to travel more than 75% further than he
would have had to under a free market situation, in order to

~ purchase them. ‘

** gtigler, (1971).
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'I‘NTRODU.CT'I‘ON,'_ LIMITS, THESIS OUTLTNE AND CONCLUS'IONS

INTRODUCTION

1.1.1 -Most of the vast body of research that has been
conducted into the o1l industry has been completed outside
South Africa, and most of it investigates either various
technical aspects of the industry, or its "upstream"(])
segments. Relatively 1ittle work has been published on
downstream oil markefing operations - most of the research
that has been comp1eted is the jealously guarded competi-
tion between the 0cC. There is also a tendency~to regard
such operations as falling under the heading of "general
business" and therefore not worthy of separate analysis.
An objective of this thesis is to prove the protagonists
of such a view wrong.

1.1.2 It is correct to regard RSS as competitive
businesses; it may also be correct to analyse their
activities in selling tyres, batteries, accessories and
soft drinks using the same tools that would be used to
analyse their competitors. However, an examination of
RSS activities in selling petrol define them as a unique
species in the business world.

1.1.3 A tremendous number of factors affect RSS petrol
sales and profits. The objective of this thesis is to
examine two of the most important: the effects of the
location of an RSS; and the effects of a plethora of
governmental regulations controlling them. At first
glance these two factors seem relatively unrelated, but

it will be seen by the end of this study that this two-
pronged approach allows a comprehensive description of the

economic environment in which the RSS operate.

(

1)

"Upstream" refers to activities concerning supply resources. A
marketing company in SA would consider all aspects of its crude supply
as upstream. "Downstream" refers to marketing operations, primarily
to the final customer.
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1.1.4° The purpose of this work is not to provide an up
to date ready reference of profitable locations in SA, nor

.to provide a legalistic review of the current regulations

affecting RSS. Rather, the tools for the analysis of .
location and regulation will be developed, and the reader
will be provided with a framework in which to tackle his’
own spécific problems. It will be necessary to test
several hypotheseé empirically; the results will attempt
to validate the tools that have been developed, and support
the particular framework in which the RSS have been placed
in this thesis.

LIMITS

1.2.1 This section outlines the constraints within which
the thesis itself was completed. Firstly and obviously,
the title of the thesis closely directs the areas to be
researched. Petrol is sold by the OC in SA in a number

of markets. (See Ch. 3) - This study will concentrate ,
on the largest of the petrol markets: retail. RSS 'sell

a number of products (see 3.7), however only petrol sales
will be examined. There are numerous factors which affect
the petrol sales of ahy RSS; the research will be confined
however, to an examination of location and government
regulation. Important areas affecting RSS sales which
will not be examined in depth 'include:

a) The effects of differences in the quality of staff
between RSS (particularly differences in management
quality). ’

b) The results of variations in management and personnel
techniques. -

c) Various technical aspects of the RSS, such as the building
design, equipment used, and pump layout. '



d) Certain "accounting” and financial aspects of the
RSS such as debt, credit and 11qu1d1ty levels, and
prof1tab1]1ty ratios. (z)

‘e) Relations between the RSS and the 0C will be exam1ned
but only in the context of the thesis title. The -
effects of tie types (see 3.2), OC strategies, 0C
assistance and 0C finance are largely ignored.

f) The different ‘types of RSS (see 3.2) and their
profitability.

g) The effects of "economic" factors, such as interest
rates, credit, taxes, labour costs and quality, and
other costs such as those in Appendix 14.

1.2.2 There are additional Timits aside from those dictated

by the thesis title. The time and money available probably
represented that of a typical "Masters" student. The

research could also have profitably delved into certain
"sensitive" areas. Chapters 3 and 7 explain how the National
Supplies Procurement Act, and the Petroleum Products Act pro-
hibit the disclosure of a wide range of information. (3)

There 1s one area in particular which it was not possible to
investigate because of this restriction: a multiple regression
using petrol sales volumes aggregated by region (e.g. Cape Town,
or Cape Province, or RSA) as the dependent variable; and
factors discussed in 3.8.2 such as population, car registrations,
COL index, car engine sizes, petrol price, etc etc, as the
independent variables. - Such a regression would have revealed
much about the nature of the demand curves faced by typical RSS.

1.2.3 An interesting phenomenon observed in many urban areas
is the existence of "high concentration areas" of RSS. This
concept is discussed in 6.10, but no empirical work has been
done, because of the widespread sampling that would be required.

(2)

(B)Penalties of up to R2 000 or two years or both are provided for.

See Sizer (1969), Ch.4.
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1.2.4 A final constraint within which the work was
completed was that of data accuracy. At times telephone
conversations, radio broadcasts or newspapers have been

‘the sole source of information.

V4

THESIS OUTLINE AND CONCLUSIONS

1.3.1 The thesis first reviews the history of the petrol
industry in SA. The evolution of the RSS, and the
1mportant'deve1opments in the petrol marketing industry
are examined; by the end of the chapter the reader is
already aware of the importance of government controls

in shaping the character of the industry.

1.3.2 Chapter 3 describes the RSS in greater detail,
providing a grounding for the remainder of the thesis.

It opens by giving statistics which help place the RSS

in perspective in the economy. There is then a discussion
on the different categories of RSS, and the institutions
and groups with which the RSS react are summarised. This
background is used for a description of the "general
scenario” of RSS operations in RSA

1.3.3 It is important to note that there are certain
peculiar economic characteristics of the RSS which dis-
tinguish them from the firms of other industries. Chapter
3 continues by introducing some of these differences in the
form of an examination of the petrol pricing structure;

" the important influences of the 0Cs (effectively whole-

salers) in the petrol marketing environment; and an
estimate of the importance of economies of scale (based
on an RSS sample). Further differences are highlighted

. by the chapter when factors affecting the demand curves

of RSS are examined, and estimates of certain demand

~elasticities are made. The chapter also contains a short-

dna]ysis of the RSS as a multi-department firm, and a
section on the cyclical nature of RSS sales.



1.3.4 The objective of Chapter 4 is to develop the approach
to the analysis of location and market areas used in part
111 of the thesis. 1t opens by describing certain peculiar
‘characteristics of the RSS customers (as opposed to "general"
shopping customers) and developing new concepts to describe
them - search, frame, hunger, additional visiting distance
(AVD) and RSS "attractions"'enab1e the development of a

model to describe the circumstances in which a customer

will purchase petrol. This "hunger cycle"” model is not
empirically tested in the thesis. Rather, it provides a
useful means of approaching the development of an RSS
locational model.

1.3.5. The uses, and historical development of mathematical
shopping models are then reviewed.(4) The "Huff", and
"intervening opportunities" (I0) models evolve as the most
likely approaches to the construction of an RSS model.

These two models are then derived again uéing Wilson's
"maximum entropy" approach. This allows it to be shown
that two apparently different models may be derived using
the same technique, depending on the definition of customer
deterrence used. A third measure of customer deterrence,
distance to next opportunity, is also discussed.

1.3.6 By this stage it will be clear that the "general"
shopping models reviewed so far in Ch.4 are not entirely
adequate for the special requirements of RSS. There is

a discussion on the needs of an RSS model, and new measures
of customer deterrence and "attraction" are developed.

The chapter closes by describing certain problems encountered
in setting up the RSS model: 1indexing, calibration, and
external interaction.

1.3.7 Chapter 5 provides a review of existing regulatory
theory, and it develops a new theory of regulation in which’

- to analyse the effects of the government on RSS in SA,

VVVVVVV L

(4)

Note that it is shopping location, rather than industrial location
models which are appropriate here. :



~and problems involved in regulatory theory, and a summary
of the various costs of regulating. Next, the (sometimes
conflicting) theories of regu]atioh are reviewed. - At the
‘end of this review it is apparent that there is no generally
accepted theory of regulation(s) which will reasonably
consistently pro?ide positive empirical results.

'1.3.8 The Decision Group (DG) Goal regulatory theory is
developed in Chapter 5,000 1p essence, it suggests that
a proposed regulation will be implemented if the DG believes
that the contributions it makes towards all its goals
exceeds the various costs of that regulation throughout
the economy. This new theory is particularly applicable
to the SA 011 industry, because the SA government has some
powerful and clear goals it wishes to achieve when it
implements petro1eum regulations - it was probably this
fact that sowed the seeds of the DG-goal approach.

Lastly, Chapter 5 assesses the ability of each of the
exist%ng theories in explaining RSSAC regulation.

1.3.9 Chapter 6 is the first of the empirical‘chaptersl
(part III). It opens by outlining the areas to be
examined - i.e. many of the propositions and concepts
developed in Chapters 3 and 4. The computer model
developed for the chapter is described in detail, along
with the 1imits and assumptions under which it is operated,
and the method of setting it up to cover the study area.

1.3.10 The first hypothesis is an evaluation of the
importance of locational convenience to customers. The
effect on an RSS's sales when all factors other than loca-
tion are "neutralised" is examined. Sales decreases rang-
ing from 0,1% to 53,0% were obtained depending on the method
of "neutralisation" used, and the RSS involved. One can
conclude that convenience of location is an extremely

" important factor in the determination'of an RSS's sales.
: , o /

(5)

(6)

AStiglef's (1971) "Economic Theory of Regulation" is the most widely

accepted.

The reader may find this chapter simpler if the word "gdvernment" is
substituted for DG.



1.3.11 The results of the second hypothesis again confirm
the importance of customer deterrence in determining an
RSS's sales.  An increase in the average deterrence of

one RSS (the others remaining constant) caused a more than
-proportionate decrease in sa]es; the majority of customers
lost were on the “periphery" of its market area. (7)

1.3.12 " The f1rst two hypotheses have suggested that the
typical market area covered by the survey's RSS is "small". (8)
Small changes in deterrence will cause changes in patronage
by peripheral customers. It is therefore logical for an
RSS to direct its competitive activities at peripheral
customers, if at all possible. These results support
Townshend's description of the petrol industry as one in
which:

"The total market is made up of thousands of small

market areas where quantities sold are almost

entirely independent of sales in contiguous areas.

Local market areas consist of clusters of 8$a]ers
in direct competition with one another" (

1.3.13 An important conclusion derived from this description
of the RSS market is that if several competitors exist within
a given area any one of those RSS will have great difficulty
in expanding sales beyond a certain volume, because of the
importance of location to the customers being competed for.
Economies of scale (discussed in 3.10) are thgreforefpre—
cluded beyond a certain sales volume because they are offset
by the costs of competing in peripheral areas. A corollary
of this conclusion is that there will be a strong incentive
in the industry to erect barriers to the entry of new RSS.

/

(7

(8)

The hypotheses actually utilise the éoncept of sales area, rather than
market area. (Defined in 6.0.1).

The RSS in the survey are in the "residential" category of 3.2. It is vital

. to note that the market areas of "national route" RSS will be very large.

(9)

Certain conclusions in this thesis will therefore not apply to this category.

Townshend, (1972), P.374.



1.3.14 The nature of the competition between RSS is

then further examined in the third hypothesis. Townshend's
~idea of the RSS only being in competition with each other
when they are located in'the same market areas is supported.
This hypothesis examined the effect of a 50% increase in
"attraction"(]o) of one RSS in the study area when the
others were held constant. Once again it was shown that
the further away customers are from an RSS, the more
inconsistent becomes their paﬁronage of it. Because loca-
tion is not -a variable to the RSS, the components of
"attraction" becomes their tools of competition. When RSS
are "close" to each other(]])'the effects of varying
"attraction” by one of them have substantial effects on the
others located nearby. Because these RSS "close"” to each
other are in direct competition for the same customers,

such RSS will have a strong incentive to reduce the number
of competitors (and erect barriers to entry) in order to
achieve considerable potential economies of scale. An
important government regulation, the rationalisation plan,
is designed to do this. The reader may ask why competition,
(and not the rationalisation plan) is not able to Timit the
number of RSS. The answer is that competition is restricted
by a plethora of other government regulations. (Another
reason is the high cost of "peripheral" competition mentioned
above.) Some of these regulations ensure minimum RSS sizes
and faci]ities(]z) (and therefore raise the average cost
structure of the RSS). Others restrict the tools of com-
petition, most importantly price competition. A free market
would contain a number of small, Towkfacility, Tower cost
RSS in locations convenient to smaller numbers of customers,
in addition to many of the larger RSS that exist today.(]3)

' ' o T AT

1
(10) Attraction may be briefly defined here as all factors other than customer

deterrence which affect the allocation of customers among RSS.
11 .. . . : . .
(11) This is obviously defined more rigorously in the hypothesis.
(12) Certain regulations require, for example, minimum workshop sizes and a full
time, qualified mechanic at nearly all RSS. Removal of such regulations
would mean that a new type of "small" RSS would emerge. Because maximum
profits would be achieved at lower volumes, more RSS could exist, and

customer convenience would be greatly improved. (See Ch.8).
"...average (RSS) throughput in SA is already the highest in the world, four

times more than in the UK, for example." Financial Mail, lst quarter 1975,P.93.

The article also maintains that average SA mark-ups are among the lowest in
A w1 A

{13)



1.3.15 The .final result is that the typicaI SA RSS market
contains fewer, larger RSS offering more facilities (and
therefore with higher average cost), than an unregulated
-market would. The average distances customers have to
travel to reach RSS are considerably increased (8.3.45).

1.3.16 Yet another effect of this considerable dampening
of competition is the emergence of certain "high concentra-
tion areas” on the main roads in some national route towns
and in the corridor roads into cities. (See 6.10)

1.3.17 The fourth hypothesis examines the reallocation of
customers among its competitors when an RSS is forced to
close. The closest RSS have the greatest customer gains.
However, when the RSS are “"very" close to each other,(]4)

the importance of Tlocational convenience to the repatronising
customers is superceded by the other "attraction" factors
(i.e. customer deterrence is of primary importance in
determining the allocation of customers only once a certain
low level of deterrence has been paésed for such customers,
Up to that point, the "attraction" factors are more

important).

1.3.18 This hypothesis also confirms the strong incentive
to reduce numbers that the existing RSS will have.

1.3.19 The "attraction" factors of the RSS in the Survey
are examined in 6.8. Unfortunately, the limited size of
the survey limited the number of "attraction” components
that could be simultaneously examined in the multiple
regressions to three. The most important "attractive
elements” that emerged were the existence of an attractive
amenity close to the RSS, such as a shopping centre, school,
club, etc., and the level of customer service (a method of
rating service was constructed). '

(14) Obvibusly defined more rigorously for the hypothesis,
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'1.3.20 It is also shown that\the composite "attraction" of

each RSS has a good correlation with how far customers will

go out of their way to visit it, measured by the concept of

AVD. Indeed, AVD is virtually the definition of "attraction" -
see 6.8.6, 6.8.7. It was heartening to see a good correla-
tion (R2=0.94) between the AVDs derived from the customer
survey, and the composite "attraction" variables calculated

by the model. |

1.3.21 Section 6.8 also discusses how the model's results
and the survey support the concepts of frame, search and
habit.  Customers are portrayed as habitual, and unsearching.

1.3.22 It is apparent that the method of analysis.in Ch. 6

is costly, in terms of time and money. The details of a
proposed RSS model that will be quicker and cheaper to set

up are provided in 6.9 and Appendix 9. The new model is
proposed primarily for the 0C, which would find it particular-
1y useful in identifying profitable locations, and the most
suitable RSS types. The prime advantage from the 0C point

of view is that many already have the required input infor-
mation.

1.3.23 Chapters 7 and 8 are concerned with an empirical
analysis of government requlation of RSS. Chapter 7

prépares the data required by the computer model in the
final chapter. A 1Tist of the regulations governing the

15) i§ discussed and

0il industry is provided, and the DG!
identified. The DG's objectives are isolated and weighted.
The procedure is then repeated for the RGs. Finally, the

input matrices required by the model are set up.

1.3.24 Chapter 8 opens with an outline of the hypotheses to

be tested, and a description of the programme used for evalua-

tion by the new regulatory theory. The first hypothesis

examines the degree to which the DG is able to effectively

control the SA o0i1l industry. One may conclude that the DG

has a very high degree of control over all operations inside SA.
' /

15
(13) Decision group (DG) is a concept developed for the new regulatory theory.
Another is the relevant group (RG).



N 2 B e e e e AR e R A s e

11

1.3.25 The second hypothesis involves an evaluation of

each of the RSS regulations, in order to test the predictive
ability of the regulatory model, Positive results were
obtained for all existing regulations. In addition, a
negative result was obtained when the proposal to remove

an existing piece of legislation was run on the model.

From the results, it can be concluded that the DG has placed
a high priority on minimising the policy power of the 0Cs in
‘the industry, and propagating its own control over the
industry. This transfer of control to the DG is desired by
them for a number of reasons; the most important is the
security of petro]eum'product supplies. Section 7.5 outlines
the position of the 0C in SA, in the framework of the DG's
security and protection goals. While the international
supply network, and the expertise possessed by the 0C are
still strongly desired by the DG, it is shown that SA is not
nearly as lucrative an 0C market as it was prior to 1973.

1.3.26 In 6.1 it was asked to what extent the OCs have
been able to manoceuvre themselves into a cartel position

in SA. By this point in the thesis it will be clear that’
there is little OC power in many important policy areas in
the indUstry - especially around those variables that a
monopolist would vary to maximise profits (price structures
in different markets, and the competitive allocation of. the
various types of RSS over different markets by size and
number). The only concession to Stigler's (1971) theory
of economic regulation is the government's rationalisation
plan which is of benefit to both the OC and the RSS (and
also to the DG, of course).

1.3.27 At the end of the second hypothesis, a sensitivity
analysis is run for ranges of several of the variables that
were developed in Ch. 7. The object of this analysis is to
gauge the extent that errors will have affected the second ‘
hypothesis. One may conc]udé from Table 8B that its results
are generally vaiid. .

/
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1.3.28 The third hypothesis tests the assertation that
competition in the oil industry (particularly between RSS)
is restrained by the DG. It is shown that limits are
placed on the important competitive variables of price,.
product quality and trading hours. It is also shown that
there are effective barriers to entry into the RSS market.

A test area in Rondebosch contains five RSS - it is shown
how the removal of o0il industry regulations would probably
result in more than eleven RSS locating in the same area
(without allowing for the effects of increased competition),.

1.3.29 The fourth hypothesis examines SA petrol prices vis
a vis world market prices. It is shown that the government
will have a strong incentive to protect SA-owned/located
petroleum refineries and SA energy industries such as coal,

SASOL and nuclear power. It is also shown that high local
petrol prices will provide it with a large tax base, and a
means of attracting international 0C to SA. Certain

published information (16) is used td show that SA's petrol
prices are at least 71% above world market prices, and
probably very much higher.

1.3.30 The last hypothesis tests the effects of government
interference on petrol consumers. First, as has already
been shown, consumers are paying substantially more than
world market prices. Second, the results of the third
hypothesis (11 instead of 5 RSS in the test area) are used
as‘input for the locational model, to estimate the increase
in average customer deterrence resulting from government
regu]atfon.' Using a random "position" generator in the
programme, the six "new" RSS were automatically assigned
random positions 65 times. Average customer deterrence was
calculated on each iteration. Depending on the method of
weighting deterrence, it was concluded that average customer’
deterrence has been increased by 76% or 79%.

(16) See Du Plessis, (1976); and Holden and Holden, (1975).
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1.3:31 Third, it is shown that consumer convenience is
inhibited by a number of regulations promulgated under the
National Supplies Procurement Act; and the Petroleum Products
Act. - These regulations, which have been termed "consumption
curbs", include restrictions on speeding, on the carriage

and storage of petrol, and on RSS selling hours, for

example. |
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2. HISTORY OF RSS IN SOUTH AFRICA

2.1 BEFORE THE FIRST Rss.(17)

2.1.1 Kerosine, paraffin and lubricants have been sold
in South Africa since the beginning of the 1860s.

The first Shell products in South Africa were actually
sold by a competitor, the Vacuum 0il Company (established
in SA in 1897). It introduced Shell lubricants and
paraffin in 1901, obtaining the product in drums from
passing oil steamers from the East, and selling them to
the pub1ic.

2.1.2 In 1902 Julius Weil and Co. were appointed agents

for South Africa, and they distributed through the local

firm Niven, Mitchell and Cotts. In 1905 the "Shell" agency

was taken over by the Vacuum 0il Company of SA (which did

lTittle for Shell sales!) and in 1907 the Mitchell Cotts

and William Cotts companies took over the agency.

In 1912 the "Cotts" companies cut their link with Julius

Weil & Co. in London, and became the South African represen-
tatives of the newly forméd British Imperial 0il1 Company

in London. In 19713, 4 000 cars were imported into South

Africa, almost doubling the car population, and sales of

"Shell Motor Spirit" increased rapidly. Agencies and

depots were established at the major centres, and the first

travelling salesmen were introduced.

2.1.3 Product distribution was crude by today's standards,
~however. - All product was "packed" (i.e. in tins or drums)
ensuring high storage, handling and wastage costs.

Customers purchased (mostly) non-returnable drums, and were
required to dangerously and wastefully pour the product from

them into their cars or machinery.
: Y A

(a7 The dearth of information on the history of South African RSS has necessitated

a heavy reliance upon the work of Rosenthal, and upon personal interviews with
the OCs. This in turn has meant that the chapter has concentrated toc a large
extent upon the Shell company. Fortunately, in an historical context, Shell
has proved to be the most innovative of the SA 0Cs. '
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2.1.4 Although facilities did not exist for widespread bulk
(as opposed to packed) distribution at this stage, it was
-appreciated that bulk handling at the ports would have been
a cost saver, In 1902 Rowbotham & Co. applied to the Port
- Elizabeth Municipality on behalf of "Shell"” for a licence to
store bulk paraffin. The same year the Durban branch of
Mitchell and Cotts applied to erect bulk facilities in
Durban, and it became a general policy to attempt to erect
such storage at all the ports of entry. These applications
however, were unsuccessful, because neither the municipalities
nor the general public were convinced that these facilities
were desirable or safe.

2.1.5 The outbreak of war in 1914 affected sales severely,
and also upset many of the administrative and communica-

tions procedures. There was a deterioration of the

shipping delivery dates, and increased losses because of
evaporation and poor quality controls. Tariffs and duties

on 0il products were increased to help pay for the war

effort. The price of petrol rose to 5 shillings and sixpence
a gallon in SA, and to as much as 10 shillings and sixpence

a gallon in Rhodesia.

2.1.6 In 1914 Shell purchased its first vehicle, primarily
for its sales representatives. In the same year, the first
bulk tanks in South Africa were installed in the Cape Town
docks. Up to this date, all product had been handled in
cases of 4 times 2 gallon tins. In 1914, 8 gallon drums
were introduced, and soon afterwards the 40 gallon drums in
which all products were distributed from the bulk storage,
until the late 60s when bulk handling became more widely
introduced. ‘ |
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THE EARLY RSS.

2.2.1 1In 1919 the first "filling site" was established
in Cape Town, and in 1921 the first RSS (as we know them

~today) opened in Johannesburg (both Shell's). The concept

was an American one. Cars drew up alongside a petrol
pump,fand were supplied from underground storage. Free

air and water were supp]ied, and petrol, o0il, tyres and
accessories were sold. By 1924, RSS were located in all
the major centres, although the majority of petrol was still
sold . in drums, |

2.2.2 In 1922 the first bulk Torry in SA was purchased and

~used by Shell in Durban. The "fleet" expanded slowly, and

in the late 20s Shell had only one bulk 10rky in the Cape.
It was filled from drums at the Shell depot, and when the
message was received that a petrol pump needed replenish-
ing, the truck would set off, hoping to be ahead of any
competitors.

2.2.3 In 1923 Shell had three sales representatives, two
cars, and no advertising material. Prices varied con-
siderabTy; but had generally decreased from the wartime

‘high by about one shilling per gallon. Petrol had an

octane rating of around 60. In the late 20s, diesel
fuel was introduced to SA. Over the years, the price of
petrol remained virtually constant, and in 1960 was only
3 shillings 3%d./ gallon.

2.2.4 In 1923 the first bulk rail truck was commissioned '
by the SA Railways to supply Johannesburg with motor spirit

~from Durban. The‘same year & tank installation was

erected.at Island View in Durban, and a tin-making plant

was established there. Within a short period a total of
six rail wagons had been imported, and the SAR refused to
allow the 0C to employ their own bulk transport on the same ‘

routes. There was considerable competition amohg the oil

companies for the use of the rail fleet. By 1926, twelve

rail tank cars were employed by the SAR.
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2.2.5 In 1930 the Motor Carrier Transportation Act was
promulgated with the object of restricting private road
transporters (and hence certain of the SAR's competition).
Originally, it put varying constraints upon the distances
which delivery lorries were allowed to travel from their
"home" depots, eg. 10 miles from the centre of Pietermaritz-
burg, and 30 miles from the centres of Johannesburg, Benoni
and Pretorfa. It was then amended to a uniform 48 km radius
and in 1977, after long-standing pressure from the 0C, was
increased to an 80 km radius.

2.2.6 During the early 30s, the price of petrol fell to

1 shilling and seven pence per gallon at the coast, and in

1932 during a price war this fell as low as 10d./gal.

The number of RSS was increasing rapidly, although much product
was still sold through general dealers and hotels. Even
today, there are approximately 2 000 general dealers selling
petrol and other petroleum products in the rural areas.

2.2.7 In the late 20s and early 30s as the car population
increased, many workshops discovered the selling of petrol
to be a profitable adjunct. At first, it was common to |
have only one pump (and therefore represent only one 0C),
but as demand further increased, the multi-pump {(and multi-
brand) RSS emerged in the 30s.

2.2.8 1In 1926 the Shell Company of SA Ltd. was registered
in the UK, being the original British Imperial OC. ‘
A local head office was set up in Gréenmarket Square, Cape

Town. In 1929 Shell finally separated from the Mitchell
Cotts company.
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2.2.9 In 1928, The Consolidated Petroleum Company,
jointly owned by Shell and Anglo Persian (BP) took over
the marketing subsidiaries of Shell and Atlantic (BP) in
SA. In 1972, a trade equalisation exercise was conducted
prior to the splitting of the Shell and BP consolidated
operation in SA. Some 25% of Shell's business was trans-
ferred to BP in this exercise.(]B)

i

THE SETTING OF TODAY'S RSS ENVIRONMENT

2.3.1 In the early 19505, only Shell, Mobil (formerly
Stanvac), Caltex and Atlantic were operating in SA.

In 1954, BP took over the Atlantic refining company, and

in 1959 commenced marketing under the BP name. Total
commenced marketing in SA in 1956, and were particularly
strong in the agricultural and government contract sectors.
Trek Petroleum was launched in 1968 with Shell and BP each
having a 17,5% interest. This was primarily a strategic
move with the object of containing competition (especially

from the national marketer, Sasol) by setting up a Tocally-
owned 0C.

2.3.2 Esso re-entered the SA market in 1963 (having relin-
‘quished its former assets to Mobil at the Stanvac Ereak—up)
and concentrated upon the Reef and Durban areas. Today

they are represented in most major centres, but because their
activity has been constrained by theARetai1 Rationalisation
plan (see below), and lack of distribution facilities and
skilled manpower, théir total market share is under 3%.

(18)

.A service company was established in 1967, owned equally by Shell and BP.

Its object was to free the two companies of those functions not directly
concerned with selling, and to reduce costs and improve efficiency by com-
bining these functions, such as finance, management, supplies, personnel,

distribution and planning. This company was disbanded, and the companies
went their own ways in 1976. o g



19

2.3.3 1In 1956, Sasol commenced marketing. It is a wholly-
owned.shbsidiary of the government-owned SA Coal, 0il and

Gas corporatibn. By agreement with the governmenf, Sasol
petrol is sold at RSS tied to the 0Cs in most parts of the
Transvaal énd Northern Orange Free State. Sasol have agreed
with the industry that their petrol market share in SA and
SWA will be limited to a maximum of 8,33%, As this figure
has not been reached, and because Sasol is a government-
owned company, it is likely to grow considerably in the
future.

2.3.4 SONAREP entered SA in 1965, drawing products from
their Lourenco Marques refinery. Lack of resources limited
their market share to apprbximate1y 1%, mainly in the Trans- -
vaal, and in 1972 they sold out to Mobil.

2.3.5 Other names such as Castrol, William Penns and
Duckhams are confined to sales of lubricants only.

2.3.6 In 1950, the Undue Restraint of Trade Act came into

force. Its object was to eliminate the monopoly on the
setting up of RSS that the 0C had, by forcing the 0C to
supply an RSS that met certain minimum standards. (See
Ch. 7).

2.3.7 Another development starting in the early SOS‘Was

the strict control by municipalities and provincial adminis-
trations on the siting of RSS. Today, (aside from the
Rationalisation Plan), the municipalities exert a major
influence on RSS Tlocation. Various sites are allocated
rights for general business, service stations and residence,
or a combination of these rights, for example. The 0C
attempt to locate their RSS on the most profitable sites
within these municipal constraints (and other constrainté),
~This is also discussed in Ch. 7. '
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2.3.8 In late 1950, Shell introduced the first "solus”

RSS, i.e. introduced a contract with an RSS tying it
exclusively to the Shell brand, in exchange for an

exclusive dealing rebate, and possibly additional

financial assistance on favourable terms. In 1951, there
was a scramble by the 0C towards the solus system, which
rapidly evolved from the complex multi-brand structure.

Today there are very few mU]ti-brand sites remainining.

This signified the first clear emergence of the 0C's retatl
markets, as opposed to the other classes of markets that were
emerging, such as the distinct commercial, government, agri-
cultural, mining, industria], civil engineering, aviation and

fuel bunkering markets. The retail market is defined as
consisting of those customers who are resellers of products.

2.3.9 In 1964, a similar exercise was conducted by the 0C
in SA in the other classes of markets, with the object of
securing the remaining "open" business by contracts, USing
the incentive of bU]k discounts. This had the effect of
integrating the classes of markets. (See 3.2). One 0C,
for example, had seven classes of markets during the early
60s, and three after this "security of trade! exercise.
These three were retail (RSS only); agricultural, commercial
and aviation; and mining, industrial and civil engineering.
In 1973, this was reduced to two classes of market, consumer
and retail, and today the distinction between these. two is
becoming less clear as the resources employed in one market
are frequently "borrowed" by the other.

2.3.10 Up to the early 50s, all RSS were privately-owned.

At this time, the OC began purchasing their own sites, and
also leasing sites which they then rented out again.

Today, there are four distinct categories of sites; company-
owned, company-leased, dealer-owned and UROTA (See Ch. 3).

. / "'.
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2.3.11 Other milestones in SA's o0il industry development
werei"l953 - the first bulk supplies to farmers were
introduced. The 0C lent tanks to the farmers, who were
then supplied by bulk lorry. 1956 - the lubricant oil
blending pTant was opened in Durban. 1965 - the Durban-
Rénd pipeline was opened.

2.3.12 During the early 1960s, the 0C became concerned
about the rapidly increasing numbers of RSS in the country.
Within the given market size, an increasing number of RSS
meant that the average sales of each was becoming smaller.
The 0C and the Motor Industries Federation (MIF) persuaded
the government to control this proliferation within a
rationalisation p]an,(]g) ‘which was formulated as an
agreement rather than an act, to avoid the publicity and
rigidity that might otherwise ensue. This plan is updated
every five years (or more frequently if the minister dictates)
at a meeting of the government, the 0C and the MIF. It is
discussed in detail in Chapter 7.

(19) Financial Mail Survey of 0il Industry, P.47. 1lst quarter, 1971,
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3. CLASSIFICATION OF RSS, AND DESCRIPTION OF THEIR
ENVIRONMENT ‘

3.1 INTRODUCTION

3.1.1  The objective of this chapter is to introduce the
RSS to the economist. It will briefly describe several
institutions concerned with the o0il industry, the market
and pricing structures, and certain features of the RSS

cost and demand curves. This will provide a grounding
for the locational and regulatory analyses of Parts II
and III.

3.2 THE RSS TYPES

3.2.1 In 1973, there were & 680 “?arages“ in RSA, employing
32 480 artisans and apprentices and 60 000 pump attend-
ants.(Z]} Of these garages, 4 250 sold petrol, and are
therefore defined as RSS for the purposes of this thesis.
The typical RSS today has total sales ranging from R50 000
through to R5m. The éverage fuel volume sold was approxi-

mately 1 200 cubic metres pa in 1973.(22)

3.2.2 RSS are operated as competitive businesses. Their
profits may be derived from a number of departments (see 3.7),
with fuel sales typically earning up to 50%. (23) Petrol is
supplied to the RSS by eight 0C in RSA, normally through a
tied contract (see be]bw). A11 other supplies to the RSS are

obtained by them on a competitive basis -- the tying of supplies
of non-petroleum products with the RSS is proh1b1ted (24) as
- with any other retailers in the economy ./
0T b1 survey, 1973-4, P.12
(21) Financial Mail, 2nd quarter 1973, P. 894,
22} 1pia.
{23)

Financial Mail, 2nd quarter 1975, P,775.

(24) ,
) Regulation of Monopolistic Conditions Act,
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3.2.3 A set of trading and profit and 1555 accounts, and

a balance sheet are provided in Appendix 14 for the average
SA non-company-owned RSS in 1970. The figures were obtained
By taking the totals for all non-company-owned RSS, and
dividing by their number. '

3.2.4 ‘Oil.is‘regarded as aystrategica]fy important commodity
by the SA government. This importance contributes towards
the following o0il industry characteristics:

a) There is constant surveillance by the government
at all levels of the oil industry. The burden
to provide information rests primarily on the OC.

b) Many of the operations of the 0il industry, especially
at the "higher" end of the market, are secret.

The National Supplies Procurement Act providés for
penalties of up to R2 000 or two years or both, for
the disclosure of a wide range of o0il related
statistics. The Petroleum Products Act provides
for additional penalties.

c) A range of regulations have been promulgated which
give the government the Tegal right to almost comhlete
control of the oil industry. (See Chs.7,8).

d) Alongside these "controlling" regulations, certain
limited exemptions have been made from other Acts.

For example, provision is made in the Regu1ation of
Monopolistic Conditions Act for the OC to be able to
"tie" RSS fuel sales; and provisianAhas been made for
limited delivery exemptions from the Motor Carriers
Transportation Act.

The result is that the RSS are operating in a unique

environment. Chapter 7 will concentrate upon these
regulations.
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3.2.5 It is useful to classify RSS according to several
criteria. Firstly, they may be grouped by their relation-
ship to their supplying OC.

a) Company-owned RSS - all its assets are owned by an
0C. Normally, such a site is leased to an operator,
who operates it for his own accbunt, paying the 0C

, a ! ‘going-rate rental”.

b) Company- leased RSS - this type of RSS exists when the
0C holds the primary (head) lease. The 0C will A
normally sub-lease to an operator, who again conducts
‘the business for his own account, while paying the 0C
a "going-rate rental".

These first two categories may be called "company-controlled
RSS", because the O0C has considerable influence over the
operations:*of such RSS, either through clauses in the
contract, or because the 0C may refuse to renew the
contract with the incumbent dealer when it expires (a
typical contract period is 5-10 years).

c¢) Dealer-controlled RSS! This is an RSS either owned by
an operator, or one for which he holds the head 1eaée.
Such an operator has a greater security of tenure;
and independence from the 0C. '

d) Roster sites. This is a dealer-controlled RSS which
no 0C wishes to tie, either because it is uneconomic,
or because they do not wish to deplete their rational-
isation plan quotas (see 7.2): Such an RSS then has
the right, according to the rationalisation plan, to
be supplied by an 0C chosen at random by the govern-
ment, The 0C so chosen has no obligation to such an
RSS, other than to supply products at specified prices.

e) 0il ties. This is not actua]1y an RSS, but rather is
a garage or workshop which has contracted to buy oils
from a single OC. Note that the rationalisation plan
prohibits an oil tie at an RSS where petrol is tied. \

A
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3.2.6 At the end of 1976, the total number of -RSS in RSA

were a]]ocated among the 0C as shown in Table 3A.

(25)

TABLE 3A. = South African RSS Network by OC.

7 Caltex Mobil BP Shell Total Sasol Trek Esso Sonap jTOTAL
Total Ties 943 939 827 820 513 - 207 91 63 4403
Roster 42 39 40 33 46 - 21 13 24 | 258
Grand Total 985 978 867 853 559 - 228 104 87 4661
3.2.7 A second useful classification of RSS may be made

according to their locations. Firstly, all RSS could be

inserted into one of the exclusive categories:.

a)
b)
c)
d)
e)
f)

3.2.8

High density residential area.
Low density residential area.
Central business district.
Industrial area.

Rural area.

¢

Special areas with expected future growth.

Once the RSS has been classified as above, the

additional options below could be appended:-

i)
i1)
ii1)

3.2.9

National or tourist-route.

White or non-white area. _
Special amenity (eg. shopping centre, car park,
statidn, sports'ground, school, etc.)

The Tast important classification of RSS is by its

selling departments. Certain RSS may, for example, have
a franchise to sell new cars, or they may sell used cars.
Others may have a spares shop, or even a "general" shop.
This is discussed in detail in 3.7. |

. (25)

Financial Mail, 3rd quarter 1977, P.337.
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RELATED INSTITUTIONS

3.3.1 Diagram 3A illustrates the relationships of -the
important institutions in the South African o0il industry.
The "central government" and the 0Cs are the two most im-
portant institutions affecting the RSS, and are discussed
in Chapter 7. One of the major hypotheses of this thesis
is that it is the government (which includes state depart-
ments and public agencies), influenced by the various
pressure groups within the econbmy, which primarily shapes
the economic environment in which the RSS operate.

DIAGRAM 3A.  The InStitutiona]kFramework

GOVERNMENT

OTHER
BODIES

AA
AHI
NPI
NAAMSA T
FCI

MIC *-~N\\\\\\\*
| RS

LOCAL GOVERNMENT MIF

RSS  CONSUMERS

* ABBREVIATIONS
MIF Motor Industries Federation

AR Automobile Association
MIC Motor Industries Council
. AHI Afrikaanse Handels Instituut
NPI National Productivity Institute
FCI Federated Chamber of Industries A
NAAMSA National Association of Automobile Manufacturers of SA



27

3.3.2 The MIF is a trade association, and an‘entireTy
vo]untary organ1sat1on It has approximately 6 000 members
in total (RSS, repair garages, car sellers etc. )(26)
Traditionally, trade associations have provided services

such as data collection, setting standards, public relations,
education and other low profile activities. Many modern
associations, however, are now standing between government
and business, interpreting the actions of each for the other.
The national director of the MIF is in weekly contact with
the Department of Commerce, and he also serves on the Prime
Minister's Economic Advisory Council. The MIF tends to be
providing both the traditional and modern trade association
services to its members, although, as some believe, not very
effective]y.(27) |

3.3.3 NAAMSA (instituted in 1935) is regarded as the mouth-
piece of the motor manufacturers, and it is also a research
and information centre. Its position has enabled it to
becdme a voice in the o0il industry.

'3.3.4 Various other bodies are in contact with the oil
industry in their normal operations. The AA provides a
small lobby for the RSS consumers, as well as an information
and research centre. The MICs monitor employment by the
RSS in terms of the Industrial Conciliation Act. The NPI
has been commissioned to study certain aspects of the oil

industry.(28)

The AHI is a voluntary trade association of
Afrikaans businessmen from commerce, industry, mining and
finance. Its objective is to serve the interests of its

7 000 members through the provision of information and advice,
and by acting as a spokesman for them. It is usually con-
sulted by the government before new regulations are promul-
gated. (29) The FCI was formed in 1917 as a single mouth-
piece to express the views of industry to government. Its
objective is the: '

./
{26) .
Accordlng to Mr Meiring of the MIF 13 Dec.78. He claims that 80%
of RSS in SA are MIF members.
(27)See G.R. Cross, (1872), P.82.
(28)

NPI survey, 1973-1974.
(29 )Stanc'lard Encyclopaedia of SA.
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¥... promotion and protection of the interests of
all manufacturers at a national level™, (30}

3.3.5 It is important to note that there are only three
ofganisations in the private producfive sector which have
the privd]ege of special access to the parliamentary lobby
in Cape Town; they are the FCI, the AHI and the Chamber of
Mines. At the local level, the AHI is made up of Sake-
kamers - groups which retain the AHI's right of special
access to parliament.

GENERAL SCENARIO

3.4.1 Each RSS in SA will be operating in its own best
interests (the maximisation of profits, subject to their

long term security) under varying degrees of control from

the government, and from their supplying OC. It will be
argued in part IIl that some of these constraints have

been imposed in order to improve the profitability of the

0il industry, parficu]arly that of the 0C. Their general
effect is to inhibit competition between the RSS, and between
the 0C.

3.4.2 An important characteristic of the RSS industry, which
is primarily a result of the multiplicity of regu]atfons
controlling them, is that entry into the industry is highly
restricted. The rationalisation plan (7.2) 1imits the
number of RSS an 0C may tie by imposing a quéta upon each
company. The few individuals who wish to open RSS upon
their own initiative are not restricted in the same manner,
because they have recourse to UROTA (7.2) which allows them
to open an RSS providing that certain standards are main-
tained. The 0C, selected by the government on a roster
system, are obliged to supply such RSS.

(30)

Standard. Encyclopaedia of SA.
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3.4.3 The total market demand in SA consists of several
thousand small and sometimes overlapping sales areas
(6.0.#). Quantities sold in one sales area are almost
entirely independent of sales in contiguous areas (6.7).
Should there be more than one RSS in any one of these sales
areas, then the RSS within that area will be in competition
with each other. The entry of a new RSS, or the expansion
of sales of an exfsting one (ceteris paribus) can only be
at the expense of others in the same sales area; their
actions will be interdependent (6.7).

3.4.4 The price of petrol throughout SA is controlled.
Where there are a number of RSS in the same sales area,
there is therefore noh-yrice competition between. them.

This competition takes the form of each RSS attempting to
differentiate both iself and its product from the others in
its sales area. This will be done by advertising, and by
variation of the products and services offered by each RSS.

3.4.5 The products offered by all the RSS are virtually
homogeneous.  Competition between the different brands
under a rationalised and price controlled situation (Ch.7)
ensures that each of the three octane ratings of the
different brands will be very similar. The different 0OC
in fact acquire their fuels from the same refineries within
the same areas; the addition of a small quantity of "addi-
tive" is the only factor differentiating one brand's petrol
from the others. '

3.4.6 Sasol fuel, derived from coal and marketed in the
Sasol supply area(3])‘ _
any RSS, but by an agreement with the 0C, it sells its petrol
through the 0C's RSS network within the Sasol supply area.
It is often perceived by the public as an inferior petrol,

probably because of its different smell and colour, and

/

is an exception. Sasol does not own

.possib1y performance.

31)
(31) Most parts of the Transvaal and northern Orange Free State.

N
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3.4.7 It is important to note that there are no direct
substitutes for petrol, lubricants and other petroleum

fuels. (32)

If petrol prices rise, a motorist canfqn1y
use less fue], or change his mode of travel. Thus,

there

is an inelastic industry demand curve for petrol (See 3.9).
Other causes of inelasticity are: the degree to which petrol
is used .in our everyday actfvities; and the fact that the
total cost of all fuels represents only 4% of the average
urban white, and 8% of the average urban black household's

budget in RsA.(33)

PETROL PRICING STRUCTURE

3.5.1 Details concerning the imports and sales of petroleum

fuels in South Africa are not published. However,

it s

estimated that during 1976, SA consumed 15-20 million tons

(approximately 105~140m barrels) of crude 011(34),

best estimate possibly closer to 15 million tons.

with the
(35)

Assuming an average price of $12,70 per barrel in 1976 (Table

7B), this means SA paid R1 330m for its crude o0il imports.

(36)

Between 1976 and 1978, OPEC increased crude o0il prices by
approximately 8%. Given that SA imported 115m barrels in

1978, (37)

SA therefore paid R1 575m for its crude oil imports.

3.5.2 In 1976, petrols accounted for 5,2 million tons of SA's
crude oil imports. At 1978 crude prices, this represents
-approximately R500m. 90% of the petrol produced from this
crude is sold through RSS, of which 70-80% is taken by the

(38)

private motorist. The RSS petrol sales volume

was approximately 5 500 million 1itres.(39)

in 1977

(32)
(33)

(34)

(35)
(36)
(37)
(38)
(39)

Townshend, (1972), P.372. »
UNISA Bureau of Market Research, Nos. 58,65.
Petroleum Economist, Feb. 78. P.56.

Financial Mail, 2nd quartex 1976, P.1135.
Petroleum Economist, Feb. 78. P.56.
Financial Mail, 1lst quarter 1979, P.469.

Supra, 2nd cuarter 1976, P.1135.
Supra, lst quarter 1977, P.562.
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3.5.3 Prior to 1973, the growth of petrol sales in SA was
]0%-12%'p.a.f40) during 1973 growth slowed to 8% p.a.,

and with the imposition of further oil conservation measures
in 1974, the growth rate slowed to 5% p.a. in early 1975.(4])
This rate continued to fa]],-and‘in_1976 petrol sales did
(42) In 1977, petrol sales fe]].(43)

1978, the Ministry of Economic Affairs estimated that petrol
' (44)

not grow. In early

conservation measures had resulted in a "22% savings".

3.5.4 Note that the 0C gross margin (see 3.5.8) has remained

45)

constant for the sixteen years up to June ]975,( when the

0C were asked to bear 0,4 c/1 from their agreed margin.(46)
In summary, therefore, the industry has changed from one with
a revenue growth of 10-12% p.a. prior to 1973, to an industry
whose revenue has declined by around 25% in 1976 because of

this margin cut, and the sales volume fall.

3.5.5 South Africa is divided into thirty-five grids for the
purpose of pricing petrol around the country. These grids
radiate outwards from the major coastal installations -
Durban, Port Elizabeth, East London, Mossel Bay and Cape .
Town. A11 petrol prices within a grid are uniform, but
prices rise as the grids move inland. The price differences
between grids are essentially based upon railage costs.

3.5.6 Within each grid, different prices are app]ied'to
different sectors of the economy. Private motorists (i.e.
the RSS prices) pay the most per litre in each case.

(40)

(41)
(42)
(43)
(44)
(45)
(46)

Financial Mail, lst quarter 1976, P.923.

Ibid, 2nd quarter 1975, P.1158.
Ibid, 2nd quarter 1976, P.1135.
Ibid, 3rd quarter 1977, P.337.
Ibid, 1st quarter 1978, P.70.
Ibid, 1st quarter 1976, P.923, and 4th quarter 1975, P.432.
P

Ibid, 4th quarter 1975, P.432.
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course, the government itself.

~Lower prices are set by the Minister for agricultural
users, mines, commercial enterprises, certain aviation
users, industry and civil engineering works, and, of

A11 the Targer contracts

in these sectors negotiate rebates of varying sizes with
the 0C, in addition to their basic price advantages over

3.5.7 Table 3B illustrates the price of petrol since 1970
and in Table 3C a partial breakdown of these prices is given.

TABLE 3B.

SA Grid 1 98 Octane Petrol Prices

Date of increase(47) Current Price c/L(47) coL index(48) 1970 Price c/L
June 1970 8,4 100,5 8,4
April 1971 9,1 105,2 8,7
July 1972 9,4 113,2 8,3
‘December 1972 9,6 117,4 8,2
October 1973 11,1 127,4 8,7
February 1974 13,8 131,1 10,5
December 1974 14,5 147,3 9,8
February 1975 16,5 150,4 11,0
October 1975 19,6 162,4 12,1
April 1976 22,1 170,9 12,9
January 1977 26,1 183,8 14,2
July 1978 27,2 219,8 12,4
January 1979 30,3 228,4 13,3
February 1979 36,3 229,7 15,8

(47

{48)

Date of increase, and current price obtained from the Argus newspaper,
23/2/79. ;

Cost of Living index, all items for SA, issued by the SA Department of
Statistics and published monthly in the Government Gazette.
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| - (49)
TABLE 3C. Breakdown of 93 Octane Petrol Prices:
Cents/Litre
 DATE: : 3/7 ) : 3/76 10/76 3/77 10/77 1%/78

Middle East f.o.b.: 1,3 | cif ex refinery 10,6 10,6 11,9 11,77 11,77
Freight & landing : 0,4

Duties & levies : 3,2 | Duties & levies 5,4 7,9 9,9 10,40 10,40
0C margin : 1,7 | 0C margin 1,7 1,7 1,7 1,M5 1,415
RSS margin : 0,7 | RSS margin 1,77 1,17 186 1,86 1,86
o ' SALES TAX - - - - 1,10
Grid 1 price : 7,3 | Grid 1 price 18,9 21,4 25,4 25,4 26,5
RAILAGE : 1,3 | RAILAGE 2,2 2,7 2,7 3,2 4,0
SALES TAX - - - - 1,2

JOHANNESBURG PRICE: 8,6 | JOHANNESBURG RICE 21,1 24,1 28,1 28,6 30,6

Sources: Financial Mail, lg 1971, P.23s; 1lg 1976, P.923:
3g 1975, P.1135; 1g 1977, P.562; 3g 1977, P.337

3.5.8 The government, through its control of the prices and operations
of the oil industry (see Part III), is able to control the
gross margins of the 0OC and the RSS. This control of margins
is the simplest method of controlling the average profits of
the OC and RSS (as opposed to a controlled rate of return on
capital or assets employed). Gross‘margin (GM) control is
relatively easy to administer and is relatively flexible and
fast to change.  Its prime advantage, however, is that it '
provides the 0C with a strong incentive to operate efficientYy.
In 5.6, Averch and Johnson's article illustrating the ineffic-
iency of a regulated rate of return based on capital employed
is discussed. They show that under such circumstances, firms
will maximise their profits by increasing the amount of
capital in their resource mix above the socially obtﬁma]
level.

/

(49)

The SABC News, 15/3/79, quoted Minister Heunis as saying the RSS gross
margin has been increased to 2,51 c¢/L.
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3.5.9 Under a controlled GM situation, each 0C will have
the incentive to minimise its average costs, and to maximise
its sales (Seé 3.6). Table 3C shows how any RSS selling a
Titre of 93 octane petrol in Johannesburg will receive 30,6
50) " of this 30,6 cents, all but 1,86¢c is
immediately earmarked for its costs. For the purposes of

cents for it.(

this analysis, it may therefore be said that the average and
marginal révenue to any RSS from the sale of a litre is 1,86c.(5]
Similarly, the average and marginal revenue to any 0C from the
sale of a litre of petrol is 1,415c. This will provide both
the RSS and the 0C with pressures to simultaneously minimise
costs and maximise sales. It will be seen in 3.10 that both
the RSS and OC are operating on falling sections of their LAC

curves, and therefore have policies of volume max1m1sat1on.(5 )

DIAGRAM 3B.  0C and RSS GMs.

~
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(50) Décembér 1978.
(51) December 1978. Note that this was increased by 35% in February 1979 to
2,51 c/L. ' ‘ »
(52)

The Financial Mail, lst gquarter 1975, P.93, maintainé that the average
SARS5 ‘has the highest throughput, and one of the lowest mark-ups in the
world.
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~

- 3.5.10 Initially the government regulates petrol prices

in Diagram 3B, so that the 0C GM is 1,415 c¢/L, and the RSS
GM is 1,86 c/L. Each has the jurisdiction to operate as it
wishes within those margins.  For example, an OC‘(obviopsly)

‘may not raise the line AB, but it may lower it if it wishes,

and give a portion of its GM to the RSS. This is often done
by the 0C, by giving rebates to the RSS as a "reward" for
achieving a certain sales volume.

3.5.11 It can be seen that the size of the downward movement
of the line AB (i.e. the size of the rebate to the RSS), is

a matter for 0C decision, for each of the RSS tied to it. The
primary factors affecting the size of this movement wi]]tbe:

(a) The competition between the 0C for the tie with that
particular RSS, particularly if it is profitable, and
its contract is due for renewal.

(b) It will be used as an incentive to the RSS to increase
sales volumes.,

(c) It may be used for various marketing strategies. For
example, if an OC expects a site to be mére profitable
in the future, or if it wishes to increase its repre-
sentation in a particular area, it may increase /its
RSS rebates.

3.5.12 The size of the rebate (the downward movement of AB)
allowed by the OC to the RSS will depend upon the gains the 0C
believes it will receive. Assume the OC initially has a sales
volume OH at the GM level A. It will lower its own GM to C
(and thus increase the RSS GM by an identical amount) if it
believes that the increased sales "revenue" DIGH exceeds the
revenue rebated to the RSS, AEDC.

3.5.13 It is maintained(53) that the average RSS GM in SA
including rebates, is approximately 2,16 c/L. This makes
an average rebate of 0,3 c/L.

3.5.14 The government, through using the GM technique to con-

~trol oil industry profits, is able to separate the effects of

o/

(53)

Financial Mail, 3rd quarter 1977, Pp,337.
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cost‘changes exogenous to the 0C and RSS from pressures within

the SA industry. For example, if crude oil, or railage costs

~raise the costs of petrol by 1 c¢/L, the government can simp]y

change the price of petrol by 1 c¢/L. 0C and RSS profits will
fall little, because of the inelastic industry demand curve (3.9)
However, if OC and RSS profits were based on a % rather than
absolute margin, these profits would normally increase along

with a petrol price increase, It is interesting to note that
with the price of petrol having increased at a rate of 20% each
year since 1972, the MIF is-strongly in favour of a 10% profit

margin for the RSS, rather than a fixedfmargin!(54)

THE 0C -~ ESSENTIAL CHARACTERISTICS

3.6.1 Diagram 3C illustrates a typical 0C -- it faces an in-
elastic demand curve DD (see 3.9) and operates.dn a downward
sioping portion of its ATC curveA(see‘3.10). Its unrestrained
equilibrium position would be at price P and sales volume Q.
However, the government regulates price at Pr. The average and
ma}gina1 revenue curves for that 0C now become PrAD and PrABMR.
0C super profits are reduced, and quantity supplied is increased.

DIAGRAM 3C. Essential 0C Curves
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\\\\ ‘ D .
MR . - SALES
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Financial Mail, 2nd quarter 1976, P.1135.
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3.6.2 It can be seen that because of the downward sloping
ATC curve and the regulated price, any rightward shift in
‘DD will result in an increase not only in absolute profits,
but also profits per unit sold. Hence the bro?érbiai'
volume maximisation policies followed by the 0C. An
additional incentive will be g¢iven to the industry as a
whole to increase sales voiumes, in that the industry GM
remains constant, no matter what the ATC level. Thus it is
Tikely that the industry would still wish to increase sales
volumes even when the ATC is rising. (ie. for the industry
the line Pr remains a constant level above RTC).

3.6.3 A diagram similar to 3C could be deveToped to
describe a typical RSS, and to explain the volume maxismising
policies they adopt. '

3.6.4 An 0C has several means of influencing the operations
of an RSS tied to it. As already mentioned, itsApower

over . company-owned and Teased sites will be considerably
greater than that over dealer-controlled sites. The most
important of these areas are:

(a) O0C fuel deliveries to the RSS. A typical OC-RSS
contract will provide for the payment in cash,
or payment over a short (eg. 30 day) period for
fuel delivered. It therefore becomes advahtageous
for an RSS to take more frequent, but smaller
deliveries, especially as the 0C pricing structure
normally does not penalise an RSS for doing this
(the 0C will bear the cost of the. more frequent
deliveries). The frequency and size of deliveries
therefore become a matter for negotiation between
the OC and RSS. | |
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b) Finance provided by the 0C. In addition to the

- terms of payment for fuel deliveries, and the rents
paid for company-leased/owned sites, an 0OC may pro-
vide finance to an RSS tied to it. Such finance may
be in the form of advance monies (grants, loans or
guaranteed finance such as rebates in advance on
projected fuel sales). Advance monies are being
'used less frequently today.

0Cs may provide preferential lease or purchase terms
for specific equipment; such as a car wash or spares
counter., Note, however, that all finances provided
by én 0C, preferential or not, will be provided by the
0C on the expectation that it will ultimately profit
from increased sales. '

c) Information and advice are provided by the 0C in a
number of areas, both on a discrete and a continuous
basis. Such advice will be given with the ultimate
objective of benefitting the 0C, but normally it will,
of course, be of benefit to the RSS. Areas covered
are setting up of the RSS (location, size, layout},
visual manifestations (emblems, colour schemes, etc.),
advertising and sales promotion, operating and merchand-
ising, investment analysis, accounting and general
training.

3.6.5 The 0Cs will have a strong incentive to maintain
"“orderly marketing" among themselves, and among their tied
RSS. It was illustrated above that each 0C and RSS will.
have a strong incentive to maximise volumes. In addition,
in Chapter 6 of this thesis, it is shown that most RSS are
operating in a competitive "oligopoly" situation, and that
price or non-price competitive action by one RSS will be
stfong1y felt by others operating in the same sales area.

A cut in selling price by one RSS will automatically involve
jts host 0C, and will, therefore, often spread to other sales
areas. ‘
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3.6.6 -Because there are only eight 0C operating in SA,

and because of their strategic importance and close
relationship with the government, all the parties will have
é strong incentive to maintain "orderly marketing", and
avoid unrestrained competition which might disrupt the |
generally profitable environment. This is discussed in
detail in part III. Essentially, there is a given "cake"
or potential volume of fuel sales in the SA economy.

Each 0OC will have the objective of getting the largest, and
most profitable, slice of it. To do this, each could:

a) Open as many new RSS as possible. However, this
would result in numerous low volume, high average
cost RSS, and possibly decreased standards and
service in the industry.

b) Cut prices.

c) Agree that all 0C will 1imit the number of new RSS
o opened; and that certain standards of service will
be maintained by all RSS. Competition is then
concentrated upon obtaining the "best" of these

limited numbers of RSS.

The most effective method of 1imiting RSS numbers is
to include the government in any such agreement,

and this was therefore done. The primary costs, in
the form of decreased convenience, are upon the
consumer. (See Chapter 8). '

3.6.7 The petrol market shares of the 0C have been
estimated as fo11ows:(55)

Caltex 17-19%, Mobil 20%, BP 18-20%, Shell 18-19%,
Total 12-13%, Sasol 7%, Trek 4-5%, Esso 3-5%,
Sonarep 1-2% (Mobil-owned)-.

(55) Financial Mail, 2nd quarter 1976, P.1123.
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,3.6.8 Typical 0C objectives are likely to be:

a) To maximise profitability of the existing RSS
~ network. ,
" b) To increase the existing share of the market and
maximise sales volumes.
c) To emphasise cost efficiency and control (because
" of the fixed gross profit margin).
d) To actively pursue rationalisation.
e) To identify and secure the most profitable RSS for
company ownership.

Policies to achieve these objectives will typically be:

a) To identify key undeveloped locations for the
development of company-owned RSS, and to identify and
obtain superior operators for company-owned RSS.

by To identify high growth areas for future RSS development.

c) To disinvest the Tow profit RSS.

d) To selectively convert dealer-controlled RSS into
company-controlled.

e) To identify and eliminate low profit products and .
areas (especially non-0C activities such as show rooms
for car sales).

f) To improve brand image.

g) To provide profit producing facilities (eg. shops,
restaurants) superior to those offered by compétitors.

h) To eliminate non-profitable financing to RSS.

i) To maximise cash generation.

j) To increase RSS sales volumes to above the industry
average by giving them volume incentives.
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3.7 THE DEPARTMENTS OF AN RSS

3.7.1 Most RSS derive their profits not only from the

sales of fuels, but also from several other "departments".
Typically, petrol sales will provide up to 50% of an RSS"'s
profit5556) with the balance of profits being earned by the
workshop, -.the sales of new and used vehicles, the sales of
spares; a general shop, a car wash, a restaurant, or by

some other type of business attached to the RSS. Certain
RSS exist primarily on the profits from their fuel sa]es,(57)

whereas others have been known to use fuel sales as a "loss
1eadér“.(58)

3.7.2 Accurate accounts by department are not kept by mény
RSS; those that do keep them were not prepared to divulge
profit figures; Table 3D, however, shows profit rates,

and sales %s, by department for a sample of thirty-one

garages in the NPI survey (Page 4). Note that most of the
garages examined were "large" (twenty-three had sales in
excess of R3m p.a., and nine had sales in excess of Rém p.a.
in 1973-74), and that ten of them did not sell petrol and oil.

TABLE 3D. Net Profits, and Sales Breakdowns for an RSS Sample

Weighted net Profit
on Sales (before Tax) Sales % -
Workshop | 7.54% 50,00%
New vehicle sales . 2,03% 9,12 %
Spares 1,70% 20,00 %
Petrol and 0il 0,94% 11,76 %
Used vehicles : . 0,24% 9,12 %
100,00 %

(56)
(57)
(58)

Financial Mail, 2nd quarter, 1975, P.775.
For 'example, Cottage Motors and Cliffords Garage in the Cape peninsula.

See NPI Survey, 1973—1974, pp.58-63.
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3.7.3 A theory will now be developed concerning the size
and number of departments in an RSS, which will provide a
useful insight into the value of fuel and o0il sales to the
typical multi-department RSS.

3.7.4 In commerce generally, it can be seen that there are
two different types of shops which might sell the same
product. - For example, a "specialist" shop may sell new,
and reconditioned car batteries; and Tittle else; whereas
a hypermarket may sell new (but not second-hénd) batteries
‘among its range of thousands of items. The factors deter-
mining these two extremes are:

a) The size of the market into which the particular shop
is selling, There must be a "large" market before the
demand for a single item can justify a "specialist”
shop. .Such a shop must be able to provide convenience
and -expertise to a large enough portion of the market
to be able to draw those customers away from other
types of shops. ' :

b) The "specialist" and "general” shops aim at different
types of market. The general shop will sell to the
customer who does not need expert advice on what he is
buying. Such a customer is also likely to find it
inconvenient to visit a separate shop to purchase the
specialist item. On the other hand, the specialist
shop will aim at those customers who need expert
advice along with their purchases, or who want to
purchase an item, or service, that only the specialist
shop would stock.

c) It is possible that a shop may sell a limited range of

items because its resources are limited. The most
obvious example is when land and buildings preclude
the expansion of activities. Another example is the

shortage of management expertise required to move into
a new area. ' '
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3.7.5 The optimum diversification for an RSS can be
shown symbolically. A firm will expand output to the
point‘where totalvrévenue less total costs is maximised,
i.e.: ‘ ‘
(TR- TC) = G 1is maximised.

If there are N departments, the profit G for each department
K may be subscripted Gk. One would deduce that a shop would
allocate its activities such that: '

G] = Gz = G3 = e v s . = Gk

3.7.6 In this situation, total profits would be maximised
providing all activities are entirely independent and do not
affect the others, and providing that each department costs
the same. Because it is highly likely tﬁat different depart-
ments will affect each other, the maximum profit specification
must contain a variable allowing for the effects of each
department upon each of the others. Let By be the sum of all
positive and negative effects upon each department other than
K, as the result of the operations of department K.

3.7.7 By will be the sum of two positive and two negative
effects; _

a) Customers that visited the firm with the intention of
purchasing from department K may purchase from other
departments.

b) The existence of department K may mean that certain
resources will become available to the other depart-
ments, eg. management or expertise, advertising
facilities, customer facilities and larger scale
administration. ‘

c) Department K may, however, draw customers away from
other departments. |

d) It may also compete resources away from other depart-
ments.
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3.7.8 Each department is also weighted by its total
costs, TCkx. The optimal Department sizes will then. be:

Gl + (B2+4B3+4B4 ... +Bk) + G2 + (B1+B3+B4 ... +Bk} + ....
TCY TC2
k-1 K
b2 z
= gk + (k=1 X 1+ x=xs+1 2K
: TCk

3.7.9 A typiéal Rss; when opening a new department, will
carefu]iy consider the effects of the existing departments
upon the potentia1 new department; and the effects of the
newAdepartmeht upon those already existing, i.e. it will
desire to maximise the B values in each case. -~ An 0C,
however, would be interested in a new department primarily
because of its B value effects upon its fuel and oil sales.

THE DEMAND FUNCTION FOR AN RSS

3.8.1 In Chapter 4, equation (E87) provides the structure
for an RSS model - it can be used to predict the number of
customers who will flow from zones, i to RSS, j. If the
predicted customer flows are multiplied by their average RSS
expenditures, Ei, a demand figure for each RSS in the‘study
area is obtained. '
3.8. Ei is affected by the following:
The number of cafs in zone 1.

The number of persons per car in zone 1.

2
a)
b) The per capita disposable income in zone 1.

o)
d) The average age of cars in zone 1i.

e)

The average engine capacity of cars in zone i.
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f) The travelling requirements of the average customer
in zone i, as determined by the fo]]owing:
i) The geography of the zone.

ii) The infrastructure of the zone.

iii) The occupation of workers in the zone. (A
customer will tend to spend more at RSS when the
economic activities in which he is involved are

. spread over a wide area; there are natural impedi-
ments to travel, such as mountains and lakes; the
roads are few, in poor condition and indirect; his
home to work travelling distance is high; and he

has an occupation which requires much travelling)
(eg. some sales jobs). ‘
Ei may be lower, and more elastic, if substitutes for
the car are available in the zone. For example,
commuter train and bus services may be well developed
in the zone.

g) Expenditure by customers will be related to the state
of the economy, aside from disposable income. Most
customers will decrease their RSS expenditures in a
depression, because their marginal propensity to save

9)
In RSA the appeals by the government to use less fuel

at a given level of income w111'increase.(

may have a greater effect in depressed times, because
of the impact of the depression on the consumer, and
his desire to correct the situation. (Of coqfse, self
interest will norma]]y predominate, but in these
circumstances, sé]f interest and austerity may well

be synonymous). | ' ”

3.8.3 Price was not explicitly determined as a variable

in the model in Ch. 4. This is because in RSA the product
is sold at the same price by different RSS, and a price .
function in the model would be meaningless. (See 3.5).

/

(59) Personal savings increased by 35% in 1977, against a decrease of 8%%

in 1976 - see discussion in Barclays Business Brief, May 1978.
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When. the government does allow a price change, -all RSS

vary their prices simultaneously by the same amount.

Should it be desired to know what the effect of an inde-
ﬁendent variation in price by one RSS would be, one of the
components of equation E83 in Chapter 4 may be devoted to
price. The parameter for this factor would have to be
estimated using data obtained in a country were prices are
free to vary (eg. UK, USA). Estimates of pfﬁce elasti-
city for SA are, however, made later in this chapter.

3.8.4 The demand function for an 0C is simply the summation
of the demand functions of the individual RSS tied to it,

and the industry demand function is theksummationyfor all

the RSS. The OC and industry demand curves therefore depend
upon the number of RSS involved, and the shape of each of their
individual curves. Factors which affect the demand of’a
single RSS will also, (to a pro rata degree) affect the
demand of its OC {(unless such factors simply cause the change
in demand at one RSS to be offset by-the change in demand at
another tied to the same company. However, most SA OC havp
the policy of not locating their own RSS in competition with
each other).

3.8.5 It fs unlikely that any individual RSS or 0C will be
intent upon increasing the industry demand curve. This
would only create a poor relationship with the government,
which is attempting to.minimise fuel consumption (See 7.7).
The energies of the RSS and 0Cs are, therefore, directed
towards maximising their market shares by competing for
existihg customers; and cutting costs to increase profit-
ability. ' ’



3.

9

I [T JE - w o m  ———— e o —— o KT R A T A

47

DEMAND ELASTICITY

3.9.1 The selling price of petrol in RSA is fixed. (3.5).
However, there are a few instances of unilateral price cuts
by individual RSS in South Africa, and there is also a case
in which many of the RSS tied to one 0C were involved in

- price cutting.  These cases are examined below.

3.9.2 The individual RSS market demand curve. The first’
case is when an individual RSS changes its petrol price,
and the prices of other RSS remain constant.

3.9.3 On 18/7/77, Vic Proctor's Motors, Cape Town, uni-
laterally cut the selling price of its petrols by lc/Litre
(to 24,4¢c/L for 93 octane for example) and advertised it

on billboards on its site. During the next three days,
sales volumes increased by 33%. On the third day, the
government price controller ordered that prices be increased
to their previous levels. (It is interesting to note that
Shell was "happy to supply" petrol during this period). On
resumption of the old, higher prices, sales still remained
approximately‘ZO%‘above their previous ]eve]s.(so)

3.9.4 From the above, it can be estimated that the short
term, ceteris partbus elasticity of demand for that single
RSS was approximately:

% change in gquantity _ _33 - 7,3
% change 1in price ‘5,52

3.9.5 The price cutting attracted customers to that RSS Whor

had never visited that site before. Using the terminology

of 4.2, it can be seen that Vic Proctor's was established on
the frames of a number of new customers, and a large portion of
them from then on decided that this RSS was the most convenient

~one to visit under certain circumstances. Hence the continua-

tion of additional sales even after pricesbhad returned to
their old levels. /

(80)

Telephone conversation with Mr Proctor, 16/8/78.
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3.9.6 Note that a unilateral price cut by an -RSS is most
unusual, and hence this case attracted a large amount of
free additional publicity. For example, the RSS manager
was interviewed on a peak hour radio programme.(G])

3.9.7 Mr Proctor maintained he did not cut prices 1in
competition with the Esso RSS that were doing this at the
time, but rather because he was copying the example of
other price cutting cases in Pietermaritzburg and in the
Transvaal.

3.9.8 There is little available evidence with which to
consider price cutting in the long term by a single RSS.
The RSS sited next to certain hypermarkets (eg. Pick 'n
Pay, Brackenfell) are selling petrol at small discounts
(ie. 4 c/L, during 1978). However, the OC believe that
such discounts are not "meaningful" enough to attract many
additional customers, especially as the discounts are often
provided only on production of a coupon to be obtained at

the hypermarket next door.(62)

3.9.9 A less direct example of long term price cutting by
a sing]é RSS may again be seen in Vic Proctor's Motors.

In December, 1977, this RSS obtained the sole right in the
area of Cape Town to indirectly cut its prices by giving
away a particular trading stamp.(63) On 16/8/78, Tt.was
still the only RSS in the Cape area selling these "hotel stamps”.
During August 78, the sales volumes of this RSS were 26%.
above the target calculated using the previous year's per-

formance. An elasticity calculated from these figures
| /
(61) .
SABC Radio Today, 0730 hrs, 19/7/77.
(62) Telephone conversation with the regional sales manager of a large OC,
. 15/8/78.
(63)

On purchasing R10 worth of petrol, the customers receive one stamp.
Twenty-five of thése stamps will buy the customer a bed-night for two

at one of sixty hotels around the country. Cost of the stamps to ‘the

RSS are 6,67 cents each. Thus, for those customers who partake of the
scheme, and who buy exactly R10 worth of petrol, the price reduction
provided by the RSS is 0,67%. Obvioﬁsly, it may be argued that the value
of the reduction to the customer is greater than this, because he will be
receiving an additional discount from the hotels through the scheme.
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would be misleading, because of the unquantifiéed hotel-
value to the customers. Suffice it to say that the demand
curve faced by this RSS alone is elastic in both the long
and the short term, providing that rival RSS do not
retaliate.

3.9.10 It will bé argued that should several RSS at
different points around the city cut prices, the resulting
increases in sales for each will not be as great as in the
case discussed above. This is because a large portion of
the increase in Vic Proctor's sales was made up of a small
number of "special offer seekers", ie. a Timited number of
customers in the geneka] area‘who are prepared to travel
long distances to obtain the discounted prices. (This was
confirmed by Mr Proctor). Once several RSS start cutting
prices in this way, they will only obtain a small portion of
the "special offer seekers", and further increases will have
to come from more "normal" customers. -

3.9.11 In the absence of price controls, and of the orderly
marketing objective of the 0Cs, the demand curve faced by the
RSS is likely to have the "kink" suggested by P. Sweezy.(64)
This is confirmed by R. Cassidy Jr.(65) in which he describes
the US market in-the 1940s and 1950s - a market with no

formal price controls.

3.9.12 Throughout 1977, "many" of Esso's RSS (theré is con-
flicting data as to what proportion of the total) cut their
petrol prices by 3 c/L below the industry regqgulated Tlevel.
Esso believed that its RSS faced elastic demand curves,

and that these price cuts would enable it to expand its
sales - which are only 3-5%(66) of the total retail market.

/

(64)
(65)
(66)

Sweezy, (1939).
Cassidy, (1954).
See 3.6.7.
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It believed that the other 0C, in spite of the loss of sales
that they would suffer, would not match these price cuts,
because the cost of the matching in the remaining 97% of the
market would be too great. ' '

3.9.13 Esso was corret in its prediction that none of the
remaining 0C would match its price cuts (except for limited
periods with individual RSS); However, all the 0OC were
extremely concerned about Esso's action, not only because of
the losses of sales suffered, but also because it represented
a departure from "orderly marketing". The maintenance of
"orderly marketing" betWeen the 0Cs is one of their specific
objectives; (see 3.6.8) although it may be argued that the
0C with small market shares (Esso and Trek) will be strongly
tempted to enlarge them by deviating from this principle.
The danger is that departure by one 0OC from the status quo
could rapidly deteriorate into a widespread and highly
damaging war for all concerned.

3.9.14 1t seems, however, that Esso over-estimated the
elasticity of its combined market demand curve. It is

(67)'that the sales volume increase was less than

believed
expected,'especia11y in the long term, as "marginal"

customers came to realise the true value of a 3 c/L price reduc-
tion when measured against their loss of convenience. Had

Esso offered a greater price cut (1 c¢/L was suggested), and

had they advertised these cuts effectively (the only ads

used were billboards at the RSS), they may have made large

market gains.

3.9.15 It is not understood why the price controller did
not more obviously discipline Esso during the year.
Perhaps the government-0C informal price agreement allows
Esso this limited price cutting.

(67 Telephone conversation with regional sales manager of a major 0OC, '15/8/78.
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. 3.9.16 The industry demand curve, unlike the RSS and 0C

demand curves, is likely to be inelastic. The primary
reason is that when prices in the industry are changed,
the consumers have no opportunities to avoid the price
changes by switching between RSS.

3.9.17 wanshend(68) maintains that the main feature of

the market demand for petrol as a whole is that it is price
inelastic, and he makes a "guestimate" for Britain of 0,2.

The main reason for the low elasticity, he says, is the
absence of direct substitutes for petrol. His second

reason is that petrol only accounts for a portion of the cost of
running a car, (A 10% increase in the price of petrol would
result in a 5% increase in total car running costs in South
Africa, for the average consumer at the end of 1978).

ECONOMIES OF SCALE OF AN RSS

- 3.710.1 Economies of scale may be defined as the causes of

the downward sloping part of the long run average total

cost curve of a firm. Viner (1952) distinguishes external

and internal, and real and pecuniary economies of scale.

The most Tikely causes of economies df scale for an RSS are:

a) Technical: 1labour may become more efficient

because changing between jobs is avoided. A medium
sized RSS may have ten pump aftendants, a cashier,
a lube bay attendant, a spares assistant and a
manager, instead of one or two men performing all
these functions. Similarly, larger land and
buildings will allow moré specialisation.
More cost efficient equipment may be used, eg. a
90001 tank costs R807 (9,0 c/L) and a 230001 tank

costs R1410 (6,1 c/L).(69)
' /...

(68)
(69)

Townshend, (1972}, P.372;

Distribution, Shell 16/8/78 Smallest and largest tanks used by
their RSS.
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b) Managerial: The larger an RSS, the higher the quality

- " of the management it can afford. Also, a small RSS
may not make full hse of a manager's time in a
ménagement capacity.

¢) Financial: A large RSS may be able to obtain money
more cheaply because of its larger needs, and because
of the greater interest of the parent 0C in it.
(3.6.4).

-d) Transport: A delivery of 2000L over 20 km to an RSS
will cost R11,10 (0,55 c¢/L) and a delivery of 22 000L
over 20 km will cost R37,40 (0,17 c/L).{70)

e) Advertising costs per litre sold will likely be lower
for a large RSS.

3.10.2 Note that economies of scale will also apply to the 0C,
and of particular importance will be b, ¢, and d above.

A doubling of the sales of an RSS will not require a doubling
of RSS administration costs by an 0C, nor will the retail
marketing staff need to be doubled. The costs of financing

a large RSS are also likely to be more effective on a per

rand basis.

3.10.3 The actual mdnth1y rents and annual rates and taxes
paid by a sample of 41 company-controlled RSS in Cape Town
city, its southern suburbs, and its northern area, were used

as the basis for an economies of scale calculation, the

results of which are shdwn in Table 3E. Curves were regressed
to enable predictions at the intervals specified in the Table.
A major OC supplied the data required for the estimation of the
remaining rows.(?l)

(?O? Transport, Shell 15f8/78.

71 See Table 3E's notes,
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TABLE éE: RSS ECONOMIES OF SCALE
Rand per month attributable to Petrol Sales

WONTRLY SALES 73

10 50 100 150 200 250 500
Site Costs 70 80 100 150 250 370 630
Buildings 100 . 200 200 240 280 350 400
Pumps, Tanks, 70 90 180 240 290 330 480
Canopy, Sign ‘ . '
Pump Attendants 160 160 320 480 640 800 960
Other Personnel - 350 450 500 600 700 800
inc. Manager :
Overheads 170 240 300 330 360 400 650

Rates and Taxes 60 70 160 180 210 230 350

TOTAL PETROL SALES 630 11906 1710 2120 2630 3180 4270

(cents per Litre) 6,30 2,383 1,71 1,41 1,32 1,27 0,85

TABLE 3E: NOTES

1. It is assumed. that the 10 and 50 k1 p/m RSS have no workshop.

2. The costs may be interpreted as those for an established RSS at the end
of 1978. The actual rents for a sample of 4] RSS in Cape urban areas
were used as a basis for the table.

3. Variations of over 100% from Table 3E were found in the sample.
The Table must be interpreted with particular caution not only because
of this variation, but also because profits earned by the different
departments of different RSS vary considerably. An RSS which survives
primarily on petrol sales obviously must make a profit in that department,
whereas a multidepartment RSS need not (see 3.7). A regression of the
Table's results indicates a break even sales volume of 98 k1 p/m, but
numerous RSS actually exist with sales lower than this.

4. 50% of land, building, managément and overhead costs, rates and taxes
- were apport1oned to all RSS except the 10 and 50 k1 p/m categories;
these received 100%.

5. The 10 k1 p/m category assumes a s1ngle operator only.

6. A typical 250 k1 p/m RSS canopy costs R15 000; to instal 2 duo pumps the
. costs are approximately: 23 k1 tank R1 500, 2 duo pumps R4 700, pipes,
electrics and installation R2 100.

7. A canopy is assumed only for the 150 k1 p/m RSS and above.

8. A typical pump attendant in Cape Town earns R160 p/m,Aand he sells around
50 k1 p/m.

9. Overheads include advert1s1ng, bank costs (primarily a petrol overdraft),
insurance, legal and accounting, electricity, water, stationery and phone.
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3.10.4 The Table shows only those RSS with volumes

excéeding 98 m3 p/m to be making petrol profits.(?z)

It must be remembered that because of the variations from
the Table, certain small RSS will be profitable; 1in
‘addition, although some RSS may be making a loss on petrol,

they may be compensating in other departments (3.7).

3.10.5 An important point, examined in Chs. 7 and 8, is
that governmental regulation has increased the operating
costs of many RSS. Building standards, minimum physical
sizes, and minimum services to be provided have all in-
creased costs.

3.10.6 It will be shown below that in practice competition
between RSS will preclude the enjoyment of economies of '
scale beyond a certain output. Because convenience to
customers is so important a factor in determining the

sales of an RSS (Ch. 4), the "natural" or unregulated
number of RSS in any area is "high" (Ch. 8). The marginal
cost of additional sales volumes for any RSS rapidly in- |
creases once it is supplying a high proportion of its own
saTes_area,(73) because it can only gain further volumes
in competition with other RSS in other sales areas. ‘
(See 6.7 for empirical evaluation). If all competition
could somehow be suppressed, an RSS could expand sub-
stantially and great economies of scale would result.

In practice, one method by which an RSS can expand is to
increase its "attractiveness"” factor (See Ch. 4) by adding
additional facilities and generally becoming a more complex
and costly operation; ‘

(??) In February 1979 the RSS GM was increased by 35%, to 2,51 c¢/L.-
Break even volumes should then average less than 50 m3p/m.

(73) See 6.0.1 for definition of "sales area".
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'3.70.7 Diagram 3D illustrates this argument. = At sales
volume to the Teft of A, the RSS is able to expand its
sales to new customers within its sales area, and will
enjoy economies of scale in doing so. However, should

it continue expansion beyond A, the effects of competition
will be increasingly fe}f, and at B it can be seen that
the average costs are rising rapidly because of the costs
of competition. In an unregulated market, any expansion
beyond B is nearly impossible. The "no competition curve”
shows the economies of scale that could occur without
competition; the shaded area between the two curves
represents the cost of competition (or the savings to

be gained from eliminating competition).

DIAGRAM 3D:  RSS Competition and Economies of Scale

cost |
<@?
COMPETITIVE LAC
NO COMPETITION
LAC -
EXCLUSIVE COMPETITIVE| MARKET AREA  garms
MARKET MARKET OF OTRERS =

AREA AREA
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3.10.8 Diagram 3E expands this argument.  The actual

LMC and LAC curves for an hypothetical RSS are shown in

the diagram, and also the same curves, should no competition
exist (NCLMC and NCLAC). The essential feature of the NC
curves is that the RSS will not have to incur costs 1in
drawing customers away from competitive RSS as it expands
output.' Up to output A, the actual and NC curves are
identical. | |

DIAGRAM 3E:- The Effect of Eliminating Competition

COST Z
\ LUC /‘}“ NCLMC yerac
P - PRICE
ML \
N o~ —
0 ' —QUANTITY
A X Xnc

3.10.9  The output of the RSS,with unrestricted
competition will be X and profits X(P-M). However, if
competition were eliminated, the equilibrium point for
the RSS would expand to Xnc, and profits would increase
to Xnc (P-N). Chapters 7 and 8 will examine the 0C

and RSS policies, and legislation enacted by the govern—
ment, to Timit ¢ompetition and reap the benefits of
‘economies of scale illustrated above.



3.

11

57

3.10.10 An importantkparty has been

An
volume beyond X in Diagram 3E implies
convenience so valued by the customer

discussion so far - the customer.

him. As sales volumes increase, the

excluded from the
increase in RSS
that the locational
is being denied to
market area of the.

RSS is obviously expanding, and the newly acquired customers
will have further to travel to that RSS (assuming that they
were pre#ious?y satisfied by some closer RSS). Alterna-
tively, the new and convenient RSS that certain customers
desire, and that the free market would create, will not

be built. An estimate of these costs suffered is made

in Chapter 8.

'CYCLICAL SALES

3.11.1 Most RSS do not face a steady level of demand during
their selling hours. On a daily basis, there will normally
be sales peaks roughly coinciding with the times customers
in the area travel to and from their workplaces. Certain
days of the week, and months of the year, will regularly
Table 3F illustrates the
hourly and daily fluctuations in sales for a sample of

eight rss.(7%)

have higher sales than others.

TABLE 3F: CYCLICAL SALES - INDICES
Time 7-8/8-9]9-10{10-11/11-12|12-13|13-14 {14-15{15-1616-17 [17-18 |(Frida
Sles hdex| 100}135{119 | 124 | 139 | 139 | 181 | 151 | 203 | 357 | 346
Day UMON - TUES WED THURS 'FRID SAT AM
Sales hdex| 100 97 102 106 211 134
v/ e
(74)

Comprising RSS from the high and low density residential categories,

and industrial category.
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3.11.2 Every RSS will desire to be able to satisfy all
customers 'who wish to make a purchase. However,. it 1is
possible that certain RSS may not be able to accommodate
potential customers' purchasing reduirements at peak
cyc]iba] sales periods, because of inadequate RSS
facilitfes (capacity). A trade off therefore exists
between the cost of additional RSS capacity, and unsatisfied
demand (in terms of customers who do not visit that particu-
- lar RSS, or customers who‘havétto bear the costs of queueing.
An RSS should therefore increase its capacity until an addi-
tional rand of capacity cost is just matched by the net
present value of additional sales generated by the marginal
addition to capacity. (The discount rate to be used is
the RSS's cost of capital for capacity expansion). |

3.11.3 This is shown diagramatically in Diagram 3F.
The capacity of the RSS is a straight line showing the .
maximum sales volume the RSS can handle at any one time.

DIAGRAM 3F: CYCLICAL SALES

SALES |
/| VOLUME | \

CYCLICAL SALES | :
——_N“\\5$::’#’LINE f////””#—~ﬁnkx\\\\\g

5 .
MAXIMUM CAPACITY \\\\
LINE

TIME PERIOD
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3.11.4 It is losing sales, and therefore profits whenever
the sales line deviates (above or below) from the

maximum éapaCity lTine. In the one case, the RSS is

not satisfying demand, in the other case there are unused
facilities at the RSS. These deviations can be combatted
either by.attempting to increase demand during the slack
periods (for example, by lowering price or having special
offers during these periods), or by attempting to increase
the RSS's capacity during the peak periods, (for example,
by engaging extra staff).
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LOCATION AND DEMAND

INTRODUCTION

4.1.1 There is a broad rule circulating among the retail

~marketing men in the South African 0C which says that 70%

of the attraction of any RSS to its customers is based
upon its location. The importance of location as a
factor affecting RSS -customer patronage has been confirmed

by several writers.(’®)

4,17.2 A customer will be prepared to incur costs in search-
ing and travelling when he is buying a large and infrequently
purchased article, and he believes he will obtain a better

“buy from one seller than another. However, petrol is a

relatively small and frequent purchase, and one for which
it is not widely believed that there are large differences

in product quality,(76)

particularly in SA where the
different brands are sold at uniform prices in similar grids.
Levitt has considered that motorists buy petrol as a rent

for keeping their cars upon the road. For these reasons,
the typica1 SA customer will not be prepared to incur high
searching and travelling costs to buy petrol. It takes a
special effort to select among brands because of their
differing locations, and therefore he often does not want

to believe that there are differences among brands.

4.1.3 The most valuable resource at the' lower end of the

0il industry is therefore the right to sell petrol at certain
locations, The key factor in profitability development from
the 0C point of view must be an attempt to find and hold

these prime RSS.
./

(75)

(76)

Tawnshend, (1972); Winer, (1967), Pp.55-59; Levitt, (1962), Pp.51-63;
Cox and aAlderson, (1950}, P.327.

Levitt, Ibid.
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"4.1.4 The objective of this chapter is to build a framework for
the analysis of the effect of location on RSS profitability.

 Various locational theories will be examined, aﬁd a specific RSS
locational model developed. It will then be used for the
empirical evaluation of several hypotheses in Chapter'G.

.2 THE RSS-CUSTOMER STRUCTURE

4.2.1 Hayes(77) maintains that the size and distribution of

most shops in a given area will depend upon two broad factors.
These are the consumer's desire for convenience of the shops,

and the ability of the shops to satisfy his purchasing desires.
The first of these imp]ies shops which are close to the consumer's
location, and the second implies the economies of scale and |
variety which are usually associated with large shops. The size
and distribution of shops will depend upon the magnitude of these
two opposing forces, which in turn will depend on the frequency
and cost of purchases made. Small and frequently purchased goods
will give rise to numerous smaller shops, and vice versa. Hayes'
thinking has been developed into Diagram 4A. The customer will
obtain more satisfaction from a rand of spending as the shop's
size increases, but the customer's total transport costs to the
store will rise as shops become larger and more dispersed.

DIAGRAM 4A. Shopping -- Benefits from size
' and Costs of Travel

COSTS
A
Marginal cost : ‘ Marginal
of customer transport
satisfaction , cost.
o ‘ M 1 =
large SHOP small O DISTANCE ,

(77 Rayes, (1968), Pp.8-10.
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4.2.2 Any customer will desire to minimise the sum of the
total selling prices at a shop, and the total cost of
getting to it. Or taking a marginal approach, a customer
will not spend an additional cent in travelling to a larger
shop if his extra satisfaction from that particular shop
will be less than one cent. The points M and N in Diagram
4A indicate'first1y, the equilibrium size of shop, and
secondly the equilibrium shop distance, for the particular
consumer for whom that graph applies. This approach
assumes that the consumer is rational, and that he is
making the trip only to do the shopping at one shop.

4.2.3 The above approach may be used to show the distance
from which a shop will draw its customers. The lower are
the prices the shop charges the customers for their
satisfaction, and the lower are the costs that the customer
faces in getting to the shop, the greater will be the market
area of that shop.

4.2.4 The discussion will now be more specific to RSS:

the RSS market is one in which the importance of convenience
to the customer dominates the customer's economies of

scale factor. A casual examination of many of the urban areas
in RSA will indicate a proliferation of RSS nearly as great
in number as the cafes and convenience shops in the same
area. (The typical small cafe is a shorter distance from
the customer than the large éupermarkets, and charges higher
prices than them - an example of a "convenience" type shop).
Each RSS will have .a small market area in which quantities
sold are almost entirely independent of sales in contiguous
areas. Local markets consist of clusters of dealers in.

direct competition with one another.(78)

(78) Townshend, (1972), P.374.
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4.2.5 Let us assume that in any given area there are a
certain number of RSS of given types, at a point'in time.-
Such RSS will have fixed locational and non-locational
attractions. When someone first becomes a potential
customer in an area, he will incur costs in searching for
the most convenient and attractive RSS available to him in
the areas in which he will normally travel. Those RSS he
finds during his search will become his frame;(79) i.e.
the RSS he will select to patronise under various circum-
stances in the future.

4.2.6 Once a customer has established his frame, he will
reduce his search costs to virtually zero. He will only
modify his frame if:

(i) by chance he sees or hears of a new RSS which he
comes to believe should be on his frame;
(ii) an RSS, through advertising, is able to convince
him that it should be on his frame;
(iii) he believes that savings from frame modification
will more than justify search .costs.

4.2.7 Thus a new RSS, upon setting up in an area, (or
an existing RSS attempting to expand its market area),
has to break into the frames of customers in the area.

It has to identify potential customérs, contact them, and
inform them of its convenience and other attractions.
This informing process must convince the potential cus-
tomers that they should incur costs (in terms of time,.
effort, and change itself) in changing their frames to
include it. ‘ '

(79) Frame is a concept developed for this the31s, analogous to the frame

- concept in statistical sampling.
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4.2.8 The conceptAdf a frame can be used to explain the
apparent <gnorance of many customers, and also why customers
habitually frequent a less than optimally located RSS.

As explained above, a customer will spend a limited amount
of resources in setting up his frame. It is possible that
certain RSS which should be on his frame will be excluded,
and this will later manifest itself as the ignorénce of the
customer. In addition, because most customers will have a
frame of limited size, their patronisation of those RSS on
their frames will appear to be habitual.. This will be seen
to be even more so when (as discussed in 4.3 and below),

RSS visits are combined with other regular trips such as
weekly shopping.(80)

4.2.9 The hunger of a customer is an important facfor affecting
RSS patronisation. When a customer has a full fuel tank, he
has no desire to fil1l up (he feels no hunger). When his

tank is empty, he will on the other hand be starving, and

will be prepared to incur substantial costs to appease him-
self. There are additional factors, apart from fuel tank
ullage, upon which hunger depends:

(i) The habitual "feeding time" of a particular customer.
Most customers normaily adbpt the practical approach
of waiting for "meal times" before "feeding"

"Meal time" might be the opportunity to fill on a
regular shopping or work trip. In RSA, a customer
who knows that he will be particularly hungry at some
stage in the future (but out of regulated selling
.hours) will get a filling permit, if he is able to.

(80) -

The manager, Porter Sigma, Cavendish Square, commented that when Saturday petrol
hours were reintroduced on 1/3/78, he had hoped to have a large gain in petrol:
sales. This was because customers that he had lost when the restrictions were
originally introduced would return. Such customers .would once again find it con-
venient to combine their Saturday morning shopping and their RSS purchases. How-
ever, he was disappointed -- the reason being that many such customers had now
established filling routines at what were now less convenient RSS.

Another example may be seen in Vic Proctor's Motors (See 3.9) which cut its
prices and substantially increased its number of customers in a few days. When
prices returned to normal, sales remained 20% higher than previously.
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(ii) The custohérs expected product usage until the
next filling opportunity. '

(iii) The expected opportunities to fill before the
- customer's tank runs dry.

(iv) A customer will be hungrier for higher quality
fuels, better service, etc. (See 4.5)

(v) Customers with uneconomical cars will generally
be hungrier than those who can go further and longer
on a fill-up. ‘

(vi) Rich customers will tend to be hungrier than poor.

4.2.10 The selection by a customer of any single RSS from
his frame will depend upon his hunger, his wealth, and his
location at the time. If convenience of location was the
only factor affecting RSS patronisation, all customers would
be as portrayed in the left hand graph of Diagram 4B..

DiAGRAM 4B: Convenience and Visiting FreqUéncy

4(Frequency l Frequency

convenient Iess & : convenient less &
location convenient location convenient

Factors which will cause the graph to move away from the
vertical axis are:
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(a) The non-locational attractions of less convenient
~ RSS. (See 4.5). ‘ ‘

(b) Ignorance of the most convenient RSS.

(c) Habit, locking consumers into less convenient patterns
(frames). ] '

(d) The customgr‘s hunger at the time of purchase. Hungry
customers are prepared to go to less convenient locations.

(e) Wealth. Rich customers may be less concerned with the
pecuniary costs of travel.

4.2.11 Customers will have a greater incentive to incur search

costs when their graphs are dispersed to the right. The
- potential savings from their search costs will also be higher,

the higher are their expenditures at RSS. In theory, a.
rational customer should attempt to minimise the net present
value of his search costs plus his future RSS expenditure.

CUSTOMER ACTIVITIES

4.3.1 The typical customer will make a certain number of trips
in his car, for business, pleasure or whatever, during a given
time period. It can be assumed that the customer will route
these trips optimally, in order to minimise all the costs of

such travelling (subjecf to achieving his travelling objectives).
At all times, the customer will be feeling some degree of hunger,
ranging from starving up to full, which. is as he leaves an RSS.
(A customer may even feel hungry when he leaves an RSS when, for
example, he might wish to carry some additional petrol in cans

in his boot, but is prevented from doing so).

4.3.2 A customer will also have the opportunity to travel to an
RSS from wherever he is. There will be a cost associated with
such travel; it will range from virtually nil, when the customer
happens to be passing an RSS on a trip he is already making, to
a high cost, such as when a customer has to make an expensive trip
solely to go to an RSS. :
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4.3.3 It can be seen that these two factors (hunger and
location) will determine when a customer will visit an RSS, i.e.’
a customer will visit an RSS at any stage that his hunger ’
exceeds the cost of getting to that RSS. If he is not par-
ticularly hungry, for example, but only has to drive an
additional 100m. on a given trip, in order to fil1l up, he
may well do so. Where there are high additional travelling
costs involved in reaching an RSS however, the customer will
normally be very hungry every time he arrives at the RSS to
fill up.

4.3.4 To be able to use these two concepts in practice, it is
- necessary that they can both be measured. The obvious measure
- for both is money. It would then be possible to say that if
a customer's hunger cost is greater than the cost of the |
additional traveliing to visit an RSS, he will visit it;
otherwise not.

4.3.5 The concept'of the additional travelling is defined as the
additional visiting distance, (AVD), which is the cost of the
additional travelling over and above that which the customer
would have dincurred without any RSS purchases. Should a
customer make a trip solely to visit an RSS, the AVD is defined
as the cost of that trip. Should he make a trip with the
objective of visiting an RSS and a shopping centre which are
right next to each other, the cost of that trip must be

divided between shopping costs, and AVD cost.  Several methods
of dividing the cost of such a trip may be proposed.  For
example:

(a) total trip cost is diyidedvin proportion to expenditure
by the customer on the shopping, and at the RSS;

b(b) total trip cost is divided in proportion to time spent
by the customer at the shopping centre, and at the RSS;

(c) the AVD cost is taken as the cost of getting to the most

convenient RSS, had the shopping/RSS trip not taken
place. ‘ '
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THE HUNGER CYCLE

4.4.1 _For the purpose of the analysis below, hunger may be

‘defined ds the cost a customer is prepared to incur at a point

in time to enjoy the benefits of appeasement and other attractions
(exogenous and endogenous -- See 4.5) offered by the RSS on his
frame. Diagram 4C illustrates hunger., The horizontal axis shows
bOth hunger, and the satisfaction to be obtained after incurring
costs; both on the same scale. The vertical axis, also on the
same scale, shows costs. A 45° line has been inserted to indicate
the points at which a customer will believe that the costs in-
curred in visiting an RSS and purchasing product are exactly
balanced by the benefits from doing this. These benefits will be
the enjoyment from consuming the product, and also all the other
pleasures involved in visiting the RSS concerned. At any point to
the left of the 45° liné, the customer will count the costs of
visiting an RSS greater than the benefits. At any point to the
right of the 450_]ine, the customer will have a consumer surplus
equal to the horizontal distance from the 45° Vine.

4.4.2 The horizontal line C represents the cost of the amount

of product which wi]]‘give him maximum satisfaction; (because of

price control in RSA, this cost may be drawn as a straight line).
The optimum quantity of product is determined by the six factors .

affecting hunger mentioned above,

4.4.3 Each of the RSS on a customer's frame must have an AVD,

and each of these AVD may be measured as a cost. >For a'parti;u1af
point in time, each of these RSS can be representéd on Diagram 4C
as a dot. The distance of a dot above C represents its AVD cost.
Obviously, all RSS must be located on or above this line., The
distance of a dot from the vertical axis represents the satisfac-
tion a customer would gain from the RSS. A vertical line L has
been drawn to represent the satisfaction gained by a customer from
purchasing the product from an RSS from which he obtains no addi-
tional satisfaction, RSS to the right of this line, therefore,

. have additional attractions to offer, over and above the product
‘that they sell. RSS to the left of this line offer the product.

in a way such that a customer derives a dissatisfaction when
buying it.
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4.4.4 The line L has been drawn at the point where the 45°
line crosses C. This is because it is only here that the cost
. of product is equated to the benefwts assocwated W1th that
product, and nothing else.

DIAGRAM 4C. RSS Hunger and Costs

Rand A
‘ 45°
L 4
o
° a
' S5 ""touchesh
> Cost of
product
Rand
0 L Hunger, Satisfaction *

4.4.5 The hunger cycle will now be discussed. Initially,

assume that the hunger of a particular customer is low, and on
his diagram all the RSS in his frame will be located close to the
vertical axis. As hunger increases, the RSS will shift to the
right, some faster than others. Eventually, one RSS will touch
the 45° line. The customer will then visit that RSS and appease
and satisfy himself. "Once again, with the customer now full, all
the RSS will now shift leftwards back to the vertical axis.

4.4.6 It is important to note that this is a static analysis
with regard to customer's location., In a dynamic situation, the
RSS in the diagram would vary their positions, depending upon
the customer's location and circumstances, For example, the
above analysis will give different results from the point of
view of the customer's home, and from the point of view of his

~work, In addition, this analysis assumes that the same amount

of product will be purchased at each RSS. It can be seen that
if the ana]ysxs is repeated under constant conditions, an opt1ma1
RSS w111 emerge which will hab1tua1]y be patronised. |

x/‘\ma~
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4.4.7 A second situation will now be discussed. This is
~when a customer is particularly hungry, and more than one ,
- RSS héppens to be on the right of the 45° line, as in Diagram
4D. In this case, the customer must select only one of them.

4.4.8 Let s be the horizontal distances between the RSS

and the 45° line, and. ¢ be the vertical distances between

the RSS and the C line. The customer will then select that
RSS for which the ratio s/c "is the highest. This must be so,
because if all RSS were shifted leftwards, this RSS would be
the last to touch the 45° line. Note that if two RSS has the
same s/c ratio, the customer would be indifferent between them.
s/c represents the satisfaction to cost ratio.

~4.4.,9 Upon filling, once again the RSS would slide back to
the vertical axis and compress against it.

DIAGRAM 4D:  The Hunger Cycle
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A
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THE “ATTRACTIONS® OF’AN‘RSS

4.5.1 In 4.2.10, five factors were lTisted which might cause

a customer to go to an RSS, other than the RSS with the most

“convenient location. One of these was the non-locational

"attractions" of an RSS. In addition, the definition of hunger
éiven above included a qualitative aspect -~ the customer will
be hungrier for an RSS that provides “good food" in the form of
product or seryice that is perceived as better than that offered
by other RSS, i.e. the customer's hunger will be increased by
the non-locational attractions of an RSS.

4.5.2 The non-locational attractions of an RSS may be classified
" as exogenous or endogenous. An exogenous attraction is one which

will draw customers to a particular area (the RSS's area), rather
than to the RSS itself. Endogenous factors are attractions of
the RSS itself.

(a) The distance of an RSS from a customer's place of
residence or work (irrespective of AVD). The smaller
this distance is, the more 1ikely a customer is to have
the psychological desire of a customer to have his car
“nearby" when he 1is having it serviced, etc.

(b) The existence of a shopping centre or some otherkamenity

- next to the RSS. It may be argued that this is not an

exogenous factor if the customer would have gone shopping
at the centre had the RSS not been next door to it.
In such a case, however, the RSS simply has a Tow AVD on
a trip the customer makes., If the customer would not have
visited the shopping centre had the RSS not been there; then
each has acted as an exogenous attraction for the other.

(c} The general surroundings in which the RSS is placed.
Customers will prefer to visit clean or scenic areas, and
will generally prefer to avoid polluted, slum, or other-
wise unattractive areas,



(d)

4.5.3
(a)

(b)

(c)

(d)
(e)

712

The distance to the'next RSS that}the customer could
go to. The greater is this distance, the more
attractive the first RSS. ‘

Endogenous factors comprise:

The service available at an RSS. This is related
to the courtesy and efficiency of the staff, and
possibly to the equipment that the RSS has.

The time a customer perceives he will have to wait
before being served. This is related to the RSS's
efficiency, as well as the number of pump attendants,
pumps, and the general layout of the garage. The
longer the time a customer estimates he will have to
queue, the less attractive will be that garage.

The prices charged by an RSS, compared to its com-
petitors. Petrol prices in South Africa are controlled,

- (see Part III). However, the servicing, repairs and

aftermarket prices do vary considerably between
different RSS. Customers are likely to move out of
their normal RSS frames when they have a large repair
to be performed -- i.e. they will incur high search
costs to find the best value for money for a large
repair.

Qutside South Africa, many RSS compete via fuel price
competition.  Townshend (1972) maintains that price
competition is very localised -- customers will only
be drawn from nearby rivals. For the sake of a few
cents savings, most customers are not prepared to
incur search costs to change their frames.

The reputation of an RSS.

The brandname of an RSS -- customers may perceive
certain brands as relatively superior or inferior.

./
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(f) The range of items and servicés available at an RSS.

. The greater the range of items sold (fuels, diesel,
0ils, B.P's multiblend pump, spares, aftermarket,
insurance) and services available (repairs, tuning, safet,
checks, and credit etc.), the more attractive will be
that RSS. |
Credit is 1ikely to be a particularly importaht attrac-
tion. When the new selling hours régu]ations were
introduced in March 1978,the provision of credit to
petrol customers was also forbidden. Porter Sigma,
Cavendish Square, estimates that it immédiately lost
15% of its regular chstomers,'who now no longer had
the incentive to go out of their way to obtain the
facility.

(g) The physical design and appeal of the RSS can attract
customers. The emblems, co]ours,‘builaing design,
cleanliness and age of an RSS, can serve to make it
more or less appealing. BURE important that the
RSS be clearly visible to customers. The ease of
access into the RSS, the road frontage, and the ease
of parking and manoeuvering once inside will also
affect customer patronisation.

(h} The size of the RSS. It is not clear whether a large
RSS is more or less appealing to customers. To some
customers,'size may affect positively or negatively
the attraction of an RSS listed above.

4.5.4 The government regulates a wide range of areas which
influence the attractiveness factors listed above (See-Chs.
7,8). Controls include opening hOurs,_services that may be
provided, prices, numbers of RSS, standards and safety.

The impbsition or withdrawal of these controls will tend

to change the relative attractions of different RSS.

4.5.5 Advertising itself will not make one RSS more attractive
than another.  What it will do is change the customer's per-
ception or knowledge of one or more of the above factors. - It
tries to tie‘a particular brand hame, or a particular RSS to
certain attractive factors. ‘ ' |

SRAREE
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INTRODUCTION TO RETAIL MODELS

4.6.1 A mathematical model is defined as a representation
of some aépects of the real world using numbers, symbols,
and the language of mathematics. The models that will be
examined aim to reproduce the main locational features of
the retail system under study, without including all the
complexities of individual consumer's behaviour.

4.6.2 The objectives in building an RSS model are:

(i) to describe the effect upon the demand of a hypo-
thetical RSS of different locations of that RSS;

'(ii) to calculate the area from which an RSS will draw
its customers;

(iii) to estimate the effect upon one RSS of the entry
or exit from its market area of another RSS;

(iv) to estimate the effects of changes in the following
upon an. RSS:
(a) population
(b) average incomes
(c) proportion of income spent at RSS
(d) the exogenous and endogenous attractions of an RSS
) the locational convenience of an RSS (eg. as the
result of building a new road).

4.6.3 These types of questions have previbus]y been answered
subjectively, or by using methods such as trade area analysis
(TAA). Before 1930, marketing studies concentrated on
prcb]ems'dea1ihg with individual shops or classes of goods,
and their market areas. Advances in marketing technigues
soon allowed whole areas to be analysed, instead of just
individual outlets. In this approach, known as TAA, trade
areas are delineated, and consumer expenditures allocated to
individual shopping centres, An hierarchy of centres is

./
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postulated, and the size of the trade area is assumed to
vary with the size of the centre. The centres are _
evaluated individually in a time-consuming and judgemental
procedure. TAA is costly, slow and lacking in precision,
and‘detéil.

"4.6.4 In comparison, retail models have the following

advantages: Firstly, they allow for the evaluation of

an almost unlimited number of opportunities at low cost.
Secondly, their objective approach delﬁmits the effects of
weak estimates or poor judgement. Thirdly, a model is able
to cope with large numbers of factors.

4.6.5 The essential variables to be taken into account in.
an RSS model are: _
(a) A measure of the sales at RSS in given zones
originating from consumers located in given zones

(b) A measure of the RSS purchasing desire of consumers
in zones i,
(c) A measure of the consumer attractions of RSS in

zones J.

(d) A measure of the friction of movement between i
and j.

CENTRAL PLACE THEORY

4.7.1 Christaller (1933) and Losch (1941) observed that an
integrated pattern of settlement sizes will occur over an
area large enough to have several market centres. There
will be an hierarchy of market settlement sizes, regularly
spaced, and in regular sequence. Central place theory is
based upon the following postulates:

i.
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(a) For a given type of business, there exists a

| threshold of demand below which a good cannot be
offered for sale; i.e. there is a minimum market
size required to support a good.

(b) Each centre has a range, or a maximum distance that
consumers are willing to travel to it.

{(c) The size of trade areas depends upon the type of good.

(d) Centres are classified into hierarchies according to
_the size of their trade areas (or equivalently, by the
types of good offered at the centre).

(e) High ranked centres duplicate the functions of low
ranked centres, and also provide additional market-
ing functions.

(f) Free entry and exit of businesses produces a contrac-
tion of trade areas to their minimum size.

(g) If it is assumed that the population is uniformly
spaced over a plain, the market areas will be a set
of regular hexagons with shops located at the centre
of each hexagon. '

4.7.2 There is evidence to suggest that these ordered struc-
tures exist(gl) in which a large centre will duplicate all
the functions performed by smaller centres, and smaller
centres will be arranged around the metropolis, with'a1f
operating at the limits of their thresholds and ranges.
The smallest market areas will be around convenience and
.general stores where small and frequently purchased items
such as food are sold, and the 1argef market areas will be
around the big supermarkets and specialist stores located in
the large centres. Diagram 4E illustrates the classical
central place layout where seven contiguous. hexagonal trade
areas for one good prov1de the basis for the hexagonal ‘trade
“area of anether h1gher ranking good.

YA

(81)  Carruthers (1967), Thorpe (1968).
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DIAGRAM 4E: Central Place Theory

N
S

4.7.3 The approach of researchers such as Carruthers and
Thorpe has been as follows:

(a) To define an hierarchy of -the centres in the area
under study. This is ideally done using sales
figures by centre, but where these are not available
centres have been ranked using a series of indices
giving points for criteria such as type of shop and
transport services. (82) o

(b) Trade areas are then defined for each centre, and
for each class of good, (remembering that the Targer
centres will repeat the activities of the smaller
centres). This is done subjectively, or based upon
consumer surveys. '

(c) Sales are described in each trade area, using a series
of regression equations. Projected changes in popu-
lation and expenditure are then able to give predicted
changes in sales. In the long teérm, possible changes
in the population structure, or in the infrastructure
way require a forecast of changes in the trade area or

-/

5 :
(82) Carruthers, (1962), Smailes and Hartley, (1961).
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in the hierarchical classifications themselves.

4.7.4 The early retail models did not reveal why observed
irregularities occurred in observed shopping patterns, and

‘neither were the actual sales at many shopping centres in line

with what the accepted theory predicted.(83) "Empirical studies

in urban areas using customer shopping surveys indicated that
consumers did not dppear to discriminate among choices perfect]y"jga
for example, not appearing to -select one alternative consistently.
In addition, this type of approach had non-overlapping market

areas, anothn'tharacteristic not in accord with reality.

4.7.5 Another shortfall of CP theory is its inability to predict

" the existence of many of the Targe "hypermarkets" that have

8

located out of the central areas. For example, the Brackenfel
hypermarket in the Cape is located approximately 50Km from Cape
Town and 15 Km from Bellville, the nearest large suburb.

GRAVITY MODELS

4.8.1 Early investigations of the market area concept were

based on the notion that a definable relationship exists between
the size of a city, and the distance from which shoppers are
attracted. This gravity concept of interaction postulates that -
there is an attracting force'between two populations that is
proportional to their mass, and inverse to the friction against
interaction that is exerted by the distance between the two
populations. Interaction between two centres is therefore

seen as a function of population concentration, and distance
between the populations.

4.8.2 In 1929 Reil]y(Ss) deve]opéd a law of‘retai1 gravitation

to delimit retail market areas. Reilly described the attraction

that two adjacent cities exerted on intervening small communities

for the purchase of fashion goods. His law is expressed as follows
' / ...

(83)
(84)
(85)

R.D. Luce, {1959).
McCabe, (1974), P.13.
Reilly, W.J., (1931).

. A T e % b W . .y . - .. . v w—g o =~ we -
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. 2 ,
Ta (Pa Y P (E 1)
Ty \Po A Pa

where:

Ta and Tb are the trade drawn to two cities a and b.
Da and Db are the distances from the intermediate place
to a and b.

?a and Pb are the popu?atjohs of the cities a and b.

4.8.3 This model was later repostulated in terms of a break

. point between the trade areas of the two cities. This was

the point at which the customers were indifferent to the two
cities attractions. The new law was expressed as follows:

(B 2)

where:
. Dab is the distance between the c¢ities a and b,

D, s the distance of the break point from the city b.

4.8.4 Reilly's empirical work did not accurately substantijate
his models. ~ In addition, there are two major criticisms that
have been Tlevelled against them: firstly, that they were
invalid hypotheses arrived at fntuitive]y‘through an analogy
with pure physics,(Bs) and secondly, that they delimited non-
overlapping market areas.(87) '

4.8.5 In recent years, an extension of the gravity hypothesis

has been used to describe retail sales from a distribution of

shopping centres. The main advancement was made by Huff(gg)

who developed the model to describe the interaction between a

/

(86)
(87)
(88)

McCaﬁe{ (1974), P.11; Nelson, (1958), Pp.150-151; Hayes},(1968), P.25.
Wilson, (1974), P.206.
Huff, (1962).
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continuous popu]atien:distribution and a larger number of
shopping centres, with a consequent change in emphasis from
‘the market area of the seller to the shopping area of the
buyer. Huff suggested that as areas of competition con-
“tinually overlap, customers appear to be allocated among
shops in a probabilistic manner. His model is expressed as
follows: the probability P that a customer will choose a
centre Jj from a set of centres is
Py o= 03 - (E3)
.% Uj ‘
J
where Uj is the utility associated with the j th centre.

4.8.6 If the utility Uj of a centre is a function of its
"attractive power® (Aj), and of the distance from zone i to
the centre (dij)’ then utility may be expressed as follows:

a ,
u, = A (E4)
J ——————a .

d..8

iJ

where o and B are unspecified powers.

Hence: Ag
8 .
Pij = H?S subject to J Pij = 1.0 (ES)
p A~G
JB,
boa.
11

4.8.7 This formula maintains that the probability that a
customer from zone i will patronise a retail centre in zone j,
is the ratio of the attractiveness of the centre to the distance
from the zone centroid to the centre (raised to appropriate
powers), divided by the sum of all similar ratios for all

zones and centres.
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4.8.8 Total available retai]nexpenditure from zone i can
be expressed as Ei' ‘

E. =B,.C, - vwhere: .
i i"7i , (E6)
‘B, is the average annual per capita retail expenditure in
zone 1. Ci is the number of customers in zone 1. (See

3.8.2 for factors determining Ei)'

- 4.8.9 The retail sales (S) attracted from zone i to centre j
can therefore be expressed as

iy = EjePiy o _ (E7)
‘Substituting,
A a
E.. j
1 -a—-——‘”ﬁ,
S.. = M
iy 7 (E8)
A o :
K J
i=1 B
ij )
Subject to:
m N m ' .
S.. = E.
iy gh T gk , (E9)

“where there are N zones for j and m zones for i.

4.8.10 The general form of this model can be expressed as
follows: sales attracted from zones i to centresj are:

(a) .Directly proportional to the retail expenditures ™
available at zones i, Ei; _—

(b} Directly proportional to the attractive power of the

" shopping centres j, A -

(c). Inversely proportional to a function of deterrence
‘between zones i and j, f(dij)’ ‘

(d) Inversely proportional to the attractions of other
centres j. ‘ |

. PR g -~ o . - N L
w T i TR LS ! < B -
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4.8.11 If it is assumed that these hypotheses are multi-
plicitive, then -

sij = K. Es Aj' f(dij) ' (E10)
‘again subject to:
m N - m E11
£ . S.. =1t E, ( )
ij =1 i

i=1 j=1 i

4.8.12 In order to define Kis we do the following:

E12)
¥ e yKGEATd L) = KELLE AF(d )
J=1 j=1 j=1
Because S., = E.> as in (E11)
S., = E, =K E. N A..f(d..) |
j* i <Ky By g Ayefldyy (E13)
j=1
Therefore,
Ki = !
g A Fldg5) (E14)
i=1
By substituting (E14) into (E10) Huff's formula can be
obtained again:
_E. A, f(di) |
13 BEEERELIE (ETs)
A Fld) ‘
j=1

(89)

4.8.13 Lakshmanan and Hansen working independently,

arrived at the above model. They defined the cost function
in a negative exponential form to the base e. Ni]son(go)A
maintains that the negative exponential function is convenient
to manipulate analytically, and he uses it in many of his

arguments. He adds that it would seem better to try to

(89)
(90)

Lakshmanan and Hansen, (1965).
Wilson, (1974), p.70.
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find empirically the shape of the cost function thch‘gives
the best fit between model predictions and observations,
fdther'thén simply to assume that one member of the family
of power functions will fit best.

4.9 INTERVENING OPPORTUNITIES MODEL

4.9.1 This approach was or1g1na11y deve?oped by Stouffer(91)
and it has been adapted by Schn1eder(9 ) and Harr1s(93).

The model is based on the hypothesis that there is a constant
probability that a customer will be satisfied at each oppor-
tunity that arises. Unlike the gravity model, interzonal
"distance does not appear explicitly; instead the possible
destination zones are ranked in increasing order of impedance
from the origin.

4.9.2 wilson(94) derives an I0 model as follows: Let j(u,i)
be the u ranked destination zone away from i. (Rank is
determined by increasing tr;ve](cost). Then let U. i3(u,i) be
the probability that a single traveller from i w111 continue
beyond j(u,i). If L is the probability that he will be
satisfied when offered an opportunity,‘thén the probability
that a traveller will not be satisfied by the first oppor-
tuhity'(ie. will continue beyond the first opportunity) is

- Ly = VT'— v s ‘ |
U'IJC]:]) . LDJ(].H) » . (E16)
where D is the number of opportunities in zone j(u,i). By
combining successive opportunities, we get:

U]J(U,]) = U]J(U“],i) (‘] - LDJ(U,1)) (E17)

and by rearranging we obtain:

Uiseaniy " Yisenaiy T T MRy, | (E18)
Uis(u-1,1) |

If AJ(u iy is defined as the cumulative number of opportunities
from i up to and including j(u,i), then we can obtain from (E18):

o Y

(91) Stouffer, (1940).

(92)
Schneider (19 59) .
(93) Barris, (196

(94) wiison, (1974) ' p.397. .

AL S S - S - o - B
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R TUR PR F TS IS D B TUR SRR TUR IR ) (E19)
0 Uiiqu-t,i)
4.9.3 If continuous variation of opportunities fs assumed,
dU = -L dA - ' . (E20)
U .
and this integrates to

log U = -LA+C | - (E21)

~ where C is a constant of integration.
In terms of the model's requirements, (E21) can be rewritten as:

i ui)
= Ki , > where K. is a constant. (E22)
Uij(u,iy = M i
If there are Oi travellers leaving i, then Tijiu i)’ the
number of trips from i to j(u,i) is: ’
Tiguai) = %011y 7 Yiggenny ) (£23).
and by using (E22) we obtain:
T = 0.K (e-Lﬁj(u"]a:‘)_ _LAj(U:i,) ) (E24)
ij(u,i) i ' e
4.9.4 Note that § T = K.0 (1~;LA3(N’*) ) (E25)
i gy 13usi) i
if there are N zones. ~(E24_)'_ is subject to the constraint
“that
tT.. = 0 :
. i _
iV (£26)
-LA.‘N . '
The e J(N,T) in (E25) is likely to be sufficiently small
that it can be neglected, and therefore, because of constraint
(E26), Ki « 1.0. Equation (E24) can then be written as the
intervening opportunities model:
‘ ~-LA, . -LA .
= J(U'],'l) - j(ua")' .
Tij(u,iy = %3(e e ) . (E27)

R - T ERER RS P . LTI e I . T NS L B T R o e
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4.9.5 Stouffer(QS) saw one of the biggest problems of 10
theory in defining opportunities. How does one define an
opportunity to “"shop", unless specific items can be isolated?
However, RSS will not face this problem -- a filling oppor-
tunity is clearly definable. ‘ '

MAXIMUM ENTROPY DERIVATIONS

4.10.1 As already noted, a principal criticism of the early

gravity models is that they were based on an‘ana1cgy with
Newtonian physics. The maximum entropy approach of Wilson
"overcomes any possible criticisms of the retail model as having

weak empirical or conceptual bases“.(gs) It is essentially a

- method of making the best use of available information by

expressing everything known about the system in terms of con-
straints. A11 unconstrained states are then assigned equal
probability.

4,10.2 If the variables Tij are used, it is possible to define
a matrix of the Ti’ known as a distribution {Tij}‘ A state of
the system is then defined as a particular assignment of indi-
viduals within {Tij}' The assumption is now made that all
microstates are equally probable (within the restriction of the
overall macro-constraints). The terms micro and macro are
used here to specify the»individual elements of the matrix, as
opposed to the constraints concerning the whole matrix.

The probability of a particular trip distribution occurring is
proportional to the number of states that can give rise to the
distribution. The greatest number of states that give rise to
a matrix {Tij} is W {Tij}"

(95)
(96)

stouffer, (1940).
McCabe, (1974), P.39.
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4.10.3 Then:

0 (T..) = (£28)

T !

1) !
R Tij .
1J

where T is the total number of trips.(g7)

4,10.4 It can bhe seen that this is independent of the order

of the individual trips. To find the most probable {Tij}’

W {Tij} is maximised, subject to the given (E30-32) constraints.
The total number of possihle states is w, where

w = I W {Tij} (E29)
and the summation is overrTij, satisfying equations (E30),
(E31), (E32), below.
D Tyo= 0 | (E30)
J
P T % (E31)
L% T..c.. = C where c is a cost function. (E32)
{3 Wi _ ,
4.10.5 The set of Tij's which maximises (E28) subject to
(E30), (E31), (E32) is calculated by Wilson(?8) as follows:
Maximise the Lagrangian $ where
L (1) (g -5 1 (2) (p.-
L =InW + §‘A ;0 § Tij)+§ A7 (D ? Tig)+
Bﬁ(c-i § T.jcij) (E33)
where VA(}), A(g), and g are Lagrangian md1tip]iers.
(Note that if InW rather than W is used, Stirling's
_approximation ‘ '
In N! = NInN - N ‘ , - (E34)

mayvbe used to estimate the factorial terms).

@71

(98)

wilson, (1970), Pp.4-5.

~ " Supra, P.18.
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4.10.6 The T..'s which maximise §, and which therefore
constitute the most probab]e d1str1but1on of trips, are
the solutions of ,
5% = 0 . (E35)

and of the constraint equations (E30), (E31) and .(E32).
By rearranging Stirling's approximatian we get:

PIn N o= InN . ' (E36)
3 N ‘ ’ ’
and so | ‘ .
2§ - () . (2) _
and this vanishes when -
- I B R ¢ \
T'ij exp(- x i L BC.'J ) ' (E38l

4.10.7 Substituting (E38) into equations (E30) and (E31)

to obtainil(g) and l{§) s
-2y -0, s A(2) -1
expi- 17 i |7 exp (- 27 - 'IJ) (E39)
exp(- A(Z) Yy =D, |z (1) .8 | -1 ~ ' '
i i |y exp (- i’ - Cij) (E40)
To obtain the result in the form of (E43), write:
(1) -
exXp (- a'; : 4
Ai = ( 1 ) _ (E41)
0. ) : : ;
g L e ey ) (E42)
j D.
J i
and substitute into (E38), to get: | _
Tij = Aiij Oi Dj exp(- Bcij)‘ | | | (E43)
where, using (E39), (E40), (E41), (E42):
AL = |z ] ] -1 |
j [J By Dy exp ( BCss) ’ 4 (E44)
' ' -1 ; : .
. = 0. - gsc.. .
Bj [% Ai ; eXp ( sc1aﬂ | (E45)
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Thus we wish to find the greatest number of states that give
rise to the matrix Zis (u,i)} . The maximand will there-
fore be:
o VA (E51)

where Z is the total number of states for a given distribution

3

Chig (u,iy e | (E52)

4.11.2 There will not be a constraint on trip attractions
(similar to equation (E31)), but as there cannot be more trips
continuing beyond j(u,i) than originally set out from i, the
following applies:

0. | (E53)

Zij (u,i) < i

If (E53) is summed over all ju’

T Z

= K? 0. : (E54)
ju :

ij (u,i)

< N, where N is the total

~ ~

where K? is a constant and 1 ¢ K?
number of zones.

4.11.3 A constraint analogous to (E32) is also required.

If intervening opportunities is used as a proxy for cost

(See 4.12), the minimum cost for the trips beyond j(u,i)

is Aj (u,i) ij (ufi)’ where Aj'(ufi is the ?um?1at1ve

number of opportunities up to j(u,i). If this is summed

over all i, and over all j(u,i), the second required restraint
is obtained:

P in s e iy T8 (E55)

4.11.4 Maximising (E51) subject to (E54) and (E55), Wilson(100)

has obtained the most probable distribution as:

(100) Wilson, (1970), Pp.154-155.
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therefore:

exp (-LA.

Ziin(u,i) - §o(ui) ) - (E57)

4.11.5 To obtain,li, (E57) can be substituted into (E54)

- to get:
P A |
exp () = v o (E58)
p . ‘
. ex -LA, .
ju P ( 3 (u,i) )
By writing: A
K’
- 1 . .
ki 7 = - (E59)
e - . . .
xp ( i (u,i) )
and:
Zij (uai) = Ky 0y exp LAy 4y (E60)

and substituting into (E50),
L [exp (LA (yo1,1))7exP (-LA (u,i))} (E61)

is obtained, which is identical to (E24).

‘THE 'SIMILARITY OF THE I0 AND HUFF TYPE MODELS

4.12.1 1t can be shown that the primary difference between.
the 10 and the Huff models is in their definition of cost.
(Using maximum entropy techniques, and two different defini-
tions of costs, each of these models was derived abovg).

4.12.2 The main'assumptioh of the 10 model is that the number
of trips from i to j (u,i) is proportional to the number of
opportunities at j and inversely proportional to the inter-
vening number of opportunities. It can be seen that the I0's
"number of opportunities at j" parallels the Huff model's
Yattraction of j". In>addition, the 10 model uses the number
of intervening opportunities between i and j as 'a measure of

cost, similar to the dij in (E15) or. ¢y in (E48).
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4,12.3 If Zij (u,i) trips are made beyond j(u,i), then

these must incur costs greater than those which have been .

. made to nearer zones. If the number of opportunities

passed is used as a measure of cost, the minimum cost for

11 trips beyond j(u,i) is A,, .\% Z. ., .., where A,, .
a1l trips beyond JLu,T) 1 Ry(y,1)* Zigey,i)0 Where Ay 4
is the cumulative number of opportunities from i up to

and including j(u,i), i.e.:¢101)
(102)

- u
Ry (u,i) 5
n:

D 3
IR AL
From the definition of Zij (u,i):
N

z = 5 T

ij (U,i) 1jn
n=u -+

where N is the total number of zones.

4.12.4 If (E62) and (E63) are summed over all i and all
j(usi), a cost function

2 z |

-, . A . Z,. . = C

i lus,i) F (u,i) Tig (u,i)
is derived, | A

ituti Z..
By substituting i3

| u,i),
coefficient of Ti

5 (usi) in (E64) would be:

(u-1) Dj1 + (u-2) D., +...%D

j2 i (u-1)

4.12.5 This account of the cost of getting to a particular
j(u,i) shows that the number of opportunities passed contri-
bute to the cost associated with a particular element in a -
trip matrix, and that each of these zones of opportunities
is weighted by its ranking -- the closer the j(u,i) to i,'

the greater the weighting. ,
O/l‘l

from (E63), it can be seen that the

(E62)

(E63)

(E64)

(E65)

{1o1)
(102)

See Wilson, (1970}, Pp.154-155.

D See 4.9,

3(u,4) = Pyui) T Pyu-l, i)
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4.12.6 Now, maximising:

, Z ‘ )
(E66)

n Z
ij(u,i)
subject to constraint equations (E54) and (E64), Wilson

iJ (u,i)!
(103)

shows that by introducing Lagrangian mu]tip]iers’xi'and L for
the constraints, the most probable distribution occurs when:

S0 "
235 (u,i)

= exp (-LAJ(U’{)_— ) | (E68)

"By substituting from (E68) into (E54), * can be obtained:

K? 01
exp (- Xi) =

5 ep (LA, T (E69)
j(u,i) 3wt |

4.12.7 By writing (E59) and (E60) again, and using (E50),
it is again possible to obtain equations (E24) or (E61),
the statement of the I0 model. Thus the I0 model has been
derived by entropy, assuming that cumulative opportunities
passed is a measure of cost. ‘

4.12.8 w11son(]04) has derived a "gravity/opportunity model"
by assuming that intervening opportunities are used as a
measure of cost but are not weighted in the forh of (E65). -
He maintains that the assumption

c.. = A

1] J (u,i) (E70)

may provide a superior account of Cost.' If this substitution
is made in (E32), the derivation of (E46) and (E47) may be
made to give:

(103)
(104)

Wilson, (1970), Pp.1l54-155.
Ibid, p.156.

LA P - - B e, . LR - . < B . — - P
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Tis (usi) = 2% D3 (u,i) &¥P (- B Ay (“’i)), (571?
% ° [fu.i) Di (u,1) &¥P (- 8 Ay (u,n)} (E72)

In this model the “attfactiveness" function Dj (u i) is
’ 3

‘defined as the number of opportunities in zone j, which

is the u ranked zone away from i.

DISTANCE TO THE NEXT OPPORTUNITY FACTOR COMBINED WITH 10 MODEL

4.13
‘ (105) . . ) e
4.,13.1 Hayes discusses the insertion of a "distance to
next opportunity" factor into the intervening opportunities-
model. He postulates the following equation:
s U = -MU | | (E73)
3 B
where:
B is the distance to the next opportunity.
U is the probability a customer will not be satisfied
by an opportunity and will wish to continue. '
M is a parameter describing the effect of distance to
next opportunity.
(E20) is equivalent to: 3 U = - LU | (E74)
2 A '
where: A
A is the cumulative number of opportunities between
i and j. ’ ;
L is the probability a customer wi]]-belsatisfied when
offered an opportunity. |
Combining (E73) and (E74) gives:
U = exp - (LA + MB) B (E75)
R A

(105)

“Hayes, (1968). P.49.
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4.13.2 This will deriQe a modified I0 model by'using the
steps for equations (E22) to (E27).

Tij (u,i)=01 [exp -(LAj (u-],i)+MBj (u—],i)) -

exp ‘(FAj (u,i) * MBj (u,i))] | (E76)

where Tij is the number- of trips from i to j (u,i).

DERIVATION OF AN RSS MODEL

" 4.14.1 The broad requirements for an RSS model were outlined

in 4.6. The major work in building a model will be in

defining the deterrence and attraction components, bearing in
mind that RSS and their customers have different characteristics
to those in a general retail model.

4,12.2 Examining the deterrence portion first of all, it
can be deduced that the following factors will reduce patronage
of RSS 3 by customer i:

(a) The cost of travelling from i to j in terms of time
and distance. The greater is this cost, the less the
likelihood of patronisation of j.

(b) The number of opportunities passed between i and j.
This factor is likely to be of more importance with RSS
in RSA than with other shops generally, because there
is a greater degree of homogeneity between the products
of RSS than between the products of other "general"
shops. Thesev"genera1" shops are 11ke1y to offer a
wider choice of types, prices and qualities of goods
than the RSS do. . Therefore the difference in attrac-
tion between different shopping centres is likely to
be greater than between different RSS. The prices

between RSS are virtually uniform (3.5), as is the

./
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product (3.4.5), and often customers go to an RSS

to buy only one item -- petrol. It is more signi-
ficanf, therefore, when a customer passes intervening
RSS opportunities than when he passes intervening
“general shopping"” opportunities.

4,14.3 Examining the "attractiveness" portion of the model on
the other hand, will show the following to increase the patron-
age of RSS ; by customer 1i:

(a)The distance to the next opportunity. This factor,
which was discussed in 4.13, implies that a customer
will frequent RSS $usi) if the distance to RSS 5 (utl,i)
is high.

(b)The remaining exogenous and endogenous attraction
factors listed in 4.5.

"4.14.4 1t has been shown in 4.4 how hunger determines at what
point in time a customer will visit an RSS. It also explains
why one RSS is chosen rather than another: a customer will
choose that RSS for which the ratio of satisfaction to costs
is the highest, i.e. that RSS which has the maximum positive
sj/cij. : (E77;
It was shown how satisfaction is derived by a customer from
two. areas: from the product itself, and from the variety of
"attractions" of each RSS on the customer's frame.

4,14.5 The gravity models discussed in the above sections

take account of both the costs and the éttractions of the
different RSS to different customers. They do not, however,
take account of the dynamic element Hunger. Ideally, a dynamic
model would make an estimate of the hunger of each individual in
the system.  The model developed in Chapter 6 however, will
make an assumption which avoids the need to include a hunger
variable: it will be assumed that each individual in the system'
is at his peak hunger value on one or more occasions during the
period covered by the model. This will cause the maximum
activity of each individual at the time the model 1is run.
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4,14.6 The concepts of search, and of customer frame (intro-
duced in 4.2) must be accounted for by an RSS model. When

the model is initially set up, an allocation of customers will
occur, and it is reasonable to assume that this allocation is
in line with the initial frames of each customer: If a new
RSS is now introduced into the model, it will in practice init-
ially be less attractive than the'modelhsuggesté it Shou1d be.
The reason is that the new RSS will not yet exist on the frames
of many customers. Similarly, certain changes of the input
data should require that customer frames be taken into account.
For example, if a new road is built past an RSS, that RSS will
not initially be as popular as the model predicts, because its
_improved lTocation will not yet register on many customers'
frames. In summary, when one RSS should theoretically draw
customers from other RSS because of a changed parameter, it
will not, in the short term, do this to the extent expected.
(In the Tong term there will be no inhibition of customer alloca-
tion). It is therefore suggested that for short term analysis,
a factor z be applied to all RSS that draw new customers from
other RSS, such that 0<z<«l. z Wwill tend toward 1 over time.
It may be obtained by using the multiple regression approach
described in 4.17 below.

4.14.7 The Huff and the I0 models discussed so far in this
chapter both consist of a cost (deterrence)} and an attractive-
ness portion. . The Huff approach ignores the importance of
intervening opportunities, and also the distance to the next
opportunity, whereas the I0 approach ignores the actual cost

of travelling from i to j; and the distance to next opportunity
cost measure,. It is obviously desirable to include all three
measures in a single model.

4.14.8 A particular disadvantage of the 10 model is that it
will give equal rankings to consecutive RSS, no matter how far
apart they are. In other words, the rankings -of three RSS in
the same street will be the same as the rankings of three RSS
each 10km apart. " The rank distance factor derived below
attempts to solve this problem. '

-/
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- RANK-DISTANCE FACTOR

4,15.1 This variable will overcome thé problem menfioned

- above, in which the 10 model wiTl give equal rankings to
consecutive 0pportun1t1es, no matter what the travel costs

between those opportun1t1es are, Both the rank and the

. travel costs are significant yariables in the determination

of an RSS visit by a customer, as has been seen so far in

the chapter. However, there is no clear method by which
they should be combined -- simply mu1t1p]y1ng rank and travel
cost is not adequate because:

(a) The distances of all other RSS must be taken into
account.  In Diagram 4F below, it can clearly be
seen that a visit by customer 1 to RSS 1 is more
significant than a visit by customer 2 to RSS 2, in
spite of the ranks and travel costs of RSS 1 and 2
‘being identical. | ‘

' ﬁIAGRAM'4F. - The Importance of "Other RSS™
when defining deterrence,

OTHER|

».ICUSTGMER»I}——wéa RSS

RSS 1

\ {

OTHER

[CUSTOMER 2} ‘ —> | pec —> [RSS 2

(b) One can intuitively see that it is "more significant"
when a customer visits his 30th ranked RSS, with a
travel cost of 1 unit, than when a customer visits
his nearest RSS which is 30 units away.

AR il ot - & . ——— -
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-this is divided into the travel cost to RSS
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4.15.2 The travel costs to a]]lRSS ranked before RSS
‘are taken account of as follows: a mean of all the4
RSS travel costs up to and including j(u,i) is obtained, and

j(u,i)

i(u,i)’

Dis (u,i)

u ' . . .
P MR D | )

U

-4.15.3 The result is the ratio of the travel costs to RSS j(y, {)

to the travel costs of all RSS ranked before it (and
including it). This ratio is then multiplied by the travel

costs to RSS i(u,i) to obtain a rank-distance factor:
; . | v 2
Ri5 (u.1) Dis (u,i) 1§ Lund) = <Bié(u,i;)u : (E79)
; Dis (u,i) ; Dij (u,i)
u=1 uxl ‘
u

In the RSS model (Ch.6), a calibration variable A is used
to adjust this factor. '

COMPOSITE ATTRACTION

4,16.1 The "attractiveness" section of the model will now
be developed. Cordéy Hayes, in (E73) and (E74) expressed
the derivative of the probability that a customer will con-
tinue beyond j with respect to distance to the next oppor-
tunity and with respect to cumulative opportunities passed,
as negative functions. Note that it is important that each
.zone j contains only one RSS, in order that the distance to
next opportunity factor may be expressed using zones. His
approach may be used to derive the‘fo110wing,function51
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& hﬁ
- & Bij
SV gy
¥ Y

4,16.2 These equations may be understood as indicating

that Uij the probability that a customer from 1 will
continue beyond j will decrease»as Bij’ the distance to

the next opportunity increases, and as Yj’ a "general attrac-

tiveness" index of j 1increases.

 Combining (E80) and (E81) gives:

, = - MB.. + QY.
U exp - ( i ] Q ; )

Therefore, the probability that a customer will be satwsf1ed
(and therefore attracted) by an opportunxty is:

, = - MB.. + )
VJ exp ( i QYJ )

4.16.3 The cost function (E79) and "attractiveness" function
(E83) are now substituted into Wilson's suggested "gravity/

opportunity" model (E71) and (E72):

T.. o -
ij = aiOiVj' exp (. ) Cij )
, . -1
a, = [3 Vj exp ( - 8 Cij )]
(E84) and (E85) may now be expressed in the form of retail
models such as those derwved by Cu]]en(los) and Cordey-
Hayes.(10 ) as in (E48): ;
ex MB.,. + QY, - Z c..
T.. = 0. - P 1] ¢ J 13 )
1 1 T exp (MB.. + QV. = 7 c..
: exp ( i Q ; ~}:U ) /

(E80)

(E81)

(E82)

(E83)

(E84)

(E85)

(E86)

(106)

(107)

Cullen, (1969).
Cordey~Hayes, {1968).

it o Av e o . - Com ca - P ~ J— - - N — e s
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4.16.4 The work1ng mode] for Chapter 6 w111 be:

exp LWy BB i) ‘(ESI;)
i3 )

-
-

id i

ex W, + .. -
J}; p(a J }3313

where:
wj is a composite attractiveness parameter.

Bij‘is the distance to the next opportunity after j(u,i).
(Note that there is only one RSS per j zone in the

‘model, and therefore the necessity of ' express1ng rank as
j(u,i) falls away).

" 4.,16.5 The formula will therefore account for the distances

of all RSS ranked before wu, and it will also account for the
distance to u + 1. It might be argued that it should also
account for the distances to u + 2, u + 3 ... etc. but, as will
be shown in Chapter 6, the>importance of RSS beyond u + 1 is
very low. A cutoff valve was required, and it has been taken
as u + 1.

4,16.6 There is a second practical reason for taking a cutoff
at this point. The formulae discussed above are based upon

exponentials of attraction and deterrence factors. Many
computers cannot calculate values greater than e230 which
will be a value greater than 1099 For this reason, the

rank-distance factor has been chosen as a ratio, rather than
an absolute value, as has been the composite attractiveness
variable developed below.

INDEXING

4.17.1 MostAgeneral shopping models are based upon two vari-
ables; one to encompass the "attractiveness" of the shopping

~centres, and another to encompass the various costs of movement
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from origins to shopping centres. The attractiveness
variable has been postulated in a variety of ways, usually
with one variable acting as a proxy for several related
variables that could be used to describe attractiveness:
(108)
McCabe

to size, and the proxy variable for size could be:

maintains that attractiveness is usually related

(a) The annual sales volume of a store (usually the
‘best measure of size, but not always available).

(b) The number of items carried by the store.
(c) Floor space.

(d)} The number of types of store in a centre.
(e) The number of employees.

(109)

4.,17.2 Lakshamanan and Hansen have used floorspace data

and Black(11o) has used retail sa]es. These researchers

~have assumed that as the size of a centre increases, amenity

will increase because of the appearance of "major name" stores,
greater variety, and possibly greater competition. McCabe(]]])
maintains that the number of items carried by a store can safe-
1y be used as a proxy for all other non-locational variables.

He maintains that "... the degree of uncertainty in shopping
decisions appears to diminish as the size'of the shopping cen-
tre increases, reflecting the assumed increase in the number

of items available". (112)

4,17.3 It is clear that the attractiveness variable W, in the
RSS model cannot be similar to the attractiveness variable of
the gehera] shopping models. There is no powerful intuitive
reason to assume that a "large" RSS will be more attract1ve to
customers, as there is with a genera1 shopping centre.

Rather, there are likely to be a number of attract1ons which can
be combined as a general "attractiveness" index.

Y AN

{108)
(109)
{110}
(111)
{112)

McCabe, (1974), Pp.29-32.
Lakshamanan. and Hansen, (1965).
Black, (1966).

McCabe,. (1974) .

Ibid, P.29.
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" 4.17.3 Diagram 4C showed how a number of RSS can be located
on such a diagram for one particular customer at a given loca-_
tion and at a point in time. The locations of the RSS in this
diagram depend upon the costs to the customer of getting to the
’RSS, and their attractions in their ability to satisfy his
hunger.

4.17.4 On the cost side, Diagram 4C used cost of product C,
plus AVD cost (represented as the distance above C). It has
been shown above how there are costs other than AVD involved
in selecting a particular RSS. A rank-distance factor was
developed above as an improved deterrence measure.

4.17.5 On the attraction side, it may be said that the hori-
zontal distance of an RSS from the vertical axis represents
first, all factors other than the deterrence factor which
will attract a customer to it; 1i.e. the "attractions" of an
RSS discussed in 4.5, and second, the number of opportunities
in zone j.(]]s) A method is required of isolating these
"all other attractions" factors. The approach used in
Chapter 6 is summarised below.

4,17.6 Firstly, the model is set up with all the nécessary

live data, except for the composite attraction values of each
RSS. A value of one is inserted in the composite attraction
variable required for each RSS, and the model is then calibrated

(see below). After calibration, the model is run in simulation
mode . | o

‘DIAGRAM 4G, . Synthesised Sales
Synthesised Versus , Z ‘

" Actual Sales

11 ’ :
¢ 3) To simplify any model, only one opportunity is included per zone.

L g



103

4.17.7 The result of this simulation run will be an esti-
‘mation of the sales of each RSS based on the deterrence ‘
portion of the model only. This has been graphed in Diagram
4G, where the smooth line represents the output of the model
“(ie. the synthesised'sa1es), and the crosses represent‘the
actual outputs of the RSS. The variations between the smooth'
1ine and the actua] sales values mdy be referred to as Ej, and

E. = W, +e, | |  (E88)

where:

Nj is the difference accounted for by the "attraction"
portion of the model, and v

e, is a variable accounting for random fluctuations,
a%d for deficiencies in the deterrence portion of the
model. This variable will be equivalent to the
"residual" values of a multiple regressﬁon analysis.

4.17.8 RSS that are placed above the synthesised sales line
in Diagram 4G (ie. which have positive values for Ej) may be
considered more "attractive” than those which are placed below
the synthesised sales line:

4.17.9 The Ej value for each RSS may now be subjected to
multiple regression using the various attraction factors for
each RSS; the Ej will be the dependent variables, and the
variety of attraction factors the independent variables.
The equation obtained from the‘multip]e regression may be used
for several purposes. The importance of each attraction
variable in the regression upon Synthesised sales may be _
assessed; to do this the model is run using attraction factors
predicted by the regression equation, but with the required
changes made to the particular independent variable under
consideration. V |

Ans WY
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4.17.10 It is possiB]e that there still may be a divergence
between actual and synthesised sales of certain of the RSS
under'study. This implies that there are factors which

“affect RSS sales which have been excluded from the model

(or rather, as independent variables in the multiple regression).

.18 CALIBRATION

4.18.1 The initial run of the model will inevitab1y produce
output with a large discrepancy between the actual and the
‘synthesised sales of each RSS. These discrepancies will be
caused by the varying weights of the attraction and deterrence
variables for different study areas, and also because these
two variables are calculated using different. measures and
methods.

4,18.2 The objective of calibration is to minimise the differ-
ences between observed results and those predicted by thé

model for the same time period. The alpha, beta and lambda
parameters should be chosen to optimise one or more goodness

of fit statistics; two are discussed below:

4.18.3 If xij(OBS)
the equivalent predictions from the model, the simplest
objective would be to minimise the sum of squares, S.

i (083) 42
J id

are a set of observations, and Xij are

o= oro (X (E89

J
4,18.4 An 1nd1cat10n of goodness. of fit can be given if X and
xi(OBS) are plotted against each other, and a straight 11ne

fitted between them, such that:

o 08S | | .
X, = a, +a, X (08%) o (E90

An exact fit would produce a 45° 1ine, such that a0‘= 0
and a, = 1,0. An inspection of the curves may indicate that
only particular values are misaligned. A linear regression'

above would also requ1re the maximisation of the coeff1c1ent

of correlation RZ ;
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4.18.5 A second goodness of fit measure is chi - square,

where: . )
\ B

2. i | | (E91
1. |

X,
i

(114) (115)

4.18.6 Writers such as Wilson and Cordey-Hayes
have warned against the bogus optimal fit that is obtained
when a =1 and B = 0 using the standard two parameter |
shopping model.

(116)

4.18.7 Wilson recommends the use of a simple matrix of

"o« and B values to assist calibrate the model. Goodness of

fit statistics are calculated for each element of the matrix,
and the values of a and B which give the best fit are chosen.
The computation can be repeated for a finer gkid around these
values, if necessary. In Chapter 6, the model developed has
three calibration parameters, and therefore this method of
choosing the best value from a (three dimensional) matrix would

be extremely wasteful of computer time. A more rapid proce-
dure known as "golden-section search” has therefore been pro-
grammed into the model. This method is discussed in detail

in Ch. 6.

4.19 EXTERNAL INTERACTION
4.19.1 (ET1) ensures that the system under study is closed,
ie. that the total of all RSS sales is equal to the total of
all RSS expenditures by customers. It is likely however,
that some customers in any area under study will visit RSS
outside that area. Conversely, some of the RSS being examined
I A
(114) Gilson, (1974), P.323.
(115’ Cordey-Hayes, (1968), P.32.
(116)

Wilson, (1974), P.324.
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will sell to customers who originate outside the study area.
This problem is likely to be more severe with an RSS model
than with a normal shopbing model, because RSS customers are,
by definition, mobile.

4.19.2 Two methods by which the effects of external inter-
action can be minimised are: first, to maximise the size of
the area under study, both in terms of the number of RSS and
the number of customers, and second, to include one or more
"external" zones in the model, in which data for external RSS
and external customers is inserted. External interaction in
the RSS model is discussed in 6.2.4, ‘
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REGULATION AND THE RSS

INTRODUCTION .

5.1.1 Chapter 3 indicated that regulation has important
effects upon the RSS, shaping both their characteristics

and their profits. The objectives of this chapter are to
provide an introduction to regulation and the emekging theory
surrounding it, and then to deVe]op a framework within which

‘fegulations governing the RSS may be investigated. The

actual legislation will be examined in more detail in Part III.

5.1.2 There are three main methods by which government can

‘directly influence the private sector: taxing, spending and

regulating. Regulation may be defined as intervention in

the free market by a body in a position of responsibility
(usually a regulatory agency). A regulatory agency is a

", ..quasi judicial government commission established by legis-
lative act to oversee a'specified economic fie?d".(]l7)
Regulation is a means of achieving government objectives
directly, rather than through the use of incentives or deter-
rents., Regulatory powers may be conferred upon the depart-
ments or ministries of a goverhment, as well as upon an inde-
pendent agency. ‘ ~

5.1.3 The objective of regulation is to "...protect and pro-
mote the public 1nterést"(]18) by preventing certain sectors
of the economy from earning excessive (monopoly) profits, and
from engaging in inequatable price‘discrimination among cus-
tomers, commodities and places. weidenbaum(l]g) considers
regulation to be a response "...to failures in the normal
market system". '

(117}
(118)
(119)

Encyclépaedia Brittanica.
Rodee, (1967), P.553.
Weidenbaum, (1977}, P.l6.

-
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DESCRIPTION OF THE REGULATORY ENVIRONMENT

5.2.1 The traditional or original regulatory agencies were
established to “...regulate a specific industry, with the
related concern of promoting the wellbeing of that industry".
Examples of such agencies in the USA are: the Interstate
Commerce Commission, the Civil Aéronautics Board, the Federal
Communications Commiésion, and the Federal Power Commission.
These agencies originated in the realisation that "...legis-
lTatures are unable, without assistance, to apply continuous and

(120)

expert knowledge to the complexities of a modern industrial
economy?.(12]) Such regulation is most often applied to public

‘Ut11ities, with the objective of including the full (external)

costs and benefits of their operations. It will desire to
avoid any resource or product markets being subject to undue
influence by private enterprise. In certain of these markets
(eg. energy and primary commodities), the state will have the
strategic objectives of maintaining security and stability
(ie. protectionist measures}). '

5.2.2 The newer regulatory approach (typified by the regula-
tory efforts of the US Congress in recent years) follows a
different pattern. The newer agencies are broader in the
scope of their jurisdiction -- their focus is not limited to

a single industry, but rather to those aspects of all industries
that fall under their jurisdiction. Examples of such. agencies
in the USA are the Environmental Protection Agency, the Equal
Opportunities Employment Commission, the Consumer Product

Safety Council, the Federal Energy Administration, and the
Occupational Safety and Health Administration. The objectives
of such agencies will be designed to preserve public order, the
security of goods and persons, orderly and.equitable employment,
public health and the environment.

(120).
(121)

Weidenbaum, (1977), P.12

Encyclopaedia Brittanica,
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"Voluntary actions to deal with such problems may place a firm
under a competitive disadvantage. The specific company attempt-
ing to correct the situation would tend to bear the full costs,

"while the benefits of improvement would be widely dispersed in

society".(]zz)

5.2.3 The impetus for the newer regulation may be provided by
consumer groups, environmental organisations, civil rights
advocates, labour unions, and other citizens' institutions,
Such regulation may be reinforced by the belief that many of
society's problems today have in some degree been caused by
business, eg. pollution, discrimination in employment, unsafe
products, unhealthy working environment and misleading financial
reporting.

5.2.4 Neidenbaum(]23) has demarked three types of regulation.
First, he identifies those regulatidns that are constant and
ongoing controls, such as continuous price and market share
controls. Perennial government activities in the economy such
as taxation may be classified under this heading. The second
area of controls are those typified by stop-go, and guidepost
objectives. For example, price regulations may vary under
different inflationary conditions. The third area of regula-
tions are those that are evolving, and consist of tentative con-
trols. In the USA, many environmental and employment regula-
tions fall under this heading. : |

5.2.5 Note that the government not only has legal power to set
up regulations, but is also a large buyer of goods and services
in the private sector. By means of its monopsonist power, it

is able to impose a variéty of constraints .upon business.
Typically, it may tend to bear more of the risks normally borne
by a seller (eg. R.&D.) and may tend to bear increasing responsi-
bility for the suppliers' internal operations (eg. wages paid,

minorities employed, imports). y

(122)

Weidenbaum, (1977), P.16.

(123),Ib7jd" P.20.
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(124) also idenfifies three different patterns

5.2.6 Weidenbaum
of reactions by businesses to governmentﬂregulations.» (These
reactions are not necessarily related to the classes of regula-
tion described above}. They are first, passive reactions by
‘businesses, when they comply with government controls. Secondly, .
businesses may anticipate regulations, and will orient them-

selves to be in the’most'advantageous position possible at the

time the regulations are promulgated. Thirdly, businesses may
play an active role in the development and enactment of regula-
tion. This will be done by participation in the political |
processes evolving regulation.

5.2.7 Some of the difficulties involved in, and problems that
have emerged from regulating will now be discussed, The
essential problem is that the objectives of any regulation are
‘not easy to evolve and define, and the reéu]ts, which are often
unpredictable, are difficult, if not impossible to measure,
especially when externalities are included. Rodee(]zs) main-
tains that the "L..legis]ation'which gives policy direction to

an agency is usually vague, and a commission enjoys a great deal
of freedom in estab1ishing its goals, and particularly in imple-
menting specific objectives™". Issues outside the agency's
jurisdictibn may tend to be ignored. "The basic mission of
industry is to provide goods and services to the pub]ic".(T26)
Issues such as productivity, economic growth, employment, costs
to the consumer, and inFTationary aspects may not be given their
deserved weighting in the determination of regulations. '
5.2.8 Typical problems are:

(a} The general and loose objective of "protection and pro-
motion of the public interest" is often (if not always)
subject to pressures from groups with differing (special)
interests. There is often a tendency, particularly
among the traditional regulatory agencies, for the public
or consumer interest to be relegated as the agency focuses

~on the needs and concerns of the industry that it is
- , . S

W20 114, p.167.
(123) pogee, (19671, P.555.
(226) yeidenbaum, (1977), P.15.



(b)

(c)

(d)

‘Weidenbaum

I
regulating. A ‘manifestation of the problem is that
personnel may switch between the agency and the

,ihdustry.

The opposite problem occurs with the newer regu1atory
agencies. Rather than too much concern for any in-
dustry, their broader scope can result in apathy as to
the effect of a particular policy on a single industry.
Normally, a sing]é industry does not tend to dominate
syich an agency; rather, the most potent influences come

from groups with specific interests such as environmental

pollution, racial discrimination and product hazards.

The piecemeal evolution of many regulatory agencies and
laws has resulted in inconsistencies in their policies

and objectives. Examples of conflicting goals are

motor car fuel economies versus exhaust emission controls;
and air pollution versus oil conservation.by conversion

to coal on power plants.

The achievements, or performance of an agency and its
staff are difficult to appraise. The vague objectives
that may be given to an agency, and the unquantified
external effects of its actions may tend to compound
this problem. |

(127) identifies an "announcement effect" in

which fears or rumours of new controls in the future
may dampen companies' investment or production plans.

Difficulties may exist in the interbretation of regula-
tions. Not only may there be conflicts in regulatory
objectives (mentioned above), but the regulations them-
selves may be equivocal, or written in the esoteric

jargon of specialists. weidenbaum(]zg) provides some
humorous examples, and also mentions how the small busi- -
nesses particularly may have difficulty affording the time
and expertise to comply with certain regulations. There
is generally an increasing percentage of personnel em-

" ployed by business who must have a detailed knowledge of

regu]atioh in their field.

/

ey

(127).

Thid .+ BP-71

(128) 1bid | b 62-65.

S
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(f) Regulatory directives will tend to move very slowly,
‘"Jespecially in those cases where litigation is involved,
or where large resultant losses may bhe incurred by one
pérticu]ar group. There is a "...disincentive to
- change once a regulatory pattern has heen
established". (129] |

(g} Regulation may have unintended allocatory effects:

“...forced attention to the influence which the
requlatory powers of the state could have on the
distribution of $§83th as well as on allocative
efficiencies®. ( : ,

“...unintended and indirect consequences (of
regulation) may have more economic significance than
the desired direct ones".(131)

132)

J.Q. Wilson uses the example of ICC rates.t

(h) Cramton(]33) argues that there will be a tendency

for regulatory agencies to implement the passive
functions of protectionism more effectively than

the affirmative functions of planning, development

and coordination. He maintqins‘that an independent
agency will tend to be isolated from the sources of
political power, and because it has to evolve working
arrangements with those it regulates, in addition to
the various groups with which it functions (government,
from whom it obtains its finance, industry pressure
groups and consumers, for example) it will respond only
to urgent pressures, and will steer clear of“change?

(i) Cramton also mentions that competition from exempt
areas may.iimit the effectiveness of regulation.
He feels that certain regulafions may have "...little
or no economic significance", and suggestsAthat along
with "market failure” there may also he "government
fai]ufef.. : . . A

s

(123) G. Wilson, {(1964), P.1l70.
(130)

Peltzman, (1976}, P.21l.
(131) Caves, (1964).
(132) 5 0. wilson, (1971), P.45.
(133) cramton, (1964), P.189.
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'(j) Certain outsiders may gain new controls over the indus-
‘try as a result of regu]ation.(]34)

(k) Smaller firms are likely to become more influential
once an industry is regu]ated.(]35)

THE COSTS OF REGULATION

5.3.1 In theory, the final cost of regulation is the net
present value of the summated costs and benefits of all
changes that result from that regulation, both upon the regu-

‘lated institution, and throughout the rest of the economy.

It is also essential to consider the opportunity costs of
regulation, ie. would the money spent on implementing one type
of regulatory po]icy have had an improvéd cost-benefit ratio
if channelled into other policies?

5.3.2 The costs of regulation are felt in three areas:

(a) The government (and thus the taxpayer). The costs
of running the regulatory agencies are perhaps the
clearest and most objective of the three. (Most agencies
have a budget, and a clearly defined staff).

(b) Costs to the regulated businesses in complying with
regulations. ' '

(i) Their administrative costs in interpreting regula-
tions and in supplying information to the government.
Weidenbaum(136) cites cases of substantial increases

in staff reduired by businesses to cope with this
function. Increased training will be required, and
decreased time will be available from the staff for
production.

(134)
(135).
(136).

Stigler, (1971), P.7
Ihid.

Weidenbaum, (1977), Ch.1l4.
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(ii) The businesses will often have to make certain

changes to their operations in compliance with

‘regulations. Areas such as work procedures and

processes, capital employed, personnel employed,
marketing methods and markets served may be involved,
for example.  Substantial direct costs can result
from these changes. Neidenbaum(]37) nofes that an
increasing share of investment is being devoted to
complying with regulations rather than increasing
output.

Note that sometimes these regulatory changes will be
of benefit to the business itself. For example,
government control upon certain operations in an
industry may mean reduced competition, or greater
stability in prices or factors of production.

(iii)A business may suffer from decreased sales indirect-

ly caused by regulation. If a regulatory agencyi
examines some aspect of an industry's operations,
there may be a consumer 'wariness' or 'scare'.

This will apply particularly when a product affect-
ing consumer well-being comes under scrutiny (eg.

food, drugs).

(c) Regulation will impose costs upon the consumer in terms

(i) Increased prices.

(ii)The non-availability of products as and when they
demand (as indicated in the free market).

(138) has examined the social costs of regulation

(and of monopoly). Obtaining a monopoly is a competitive

activity, so should a regulator set a price which will ensure
monopoly profits (rents), these rents will be bid away in the
.form of nonprice competition between the regulated firms.

/..

137
(138)

Weidenbhaum, (1977), P,193,
" Posner, (1975},
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Barriers would have to be set against new entrants to the
'indus§ry, who would also wish to compete away the rents.
In terms of Diagram 5A, the equilibrium price for a competi-

~tive industry is shown as P, and the regulated price as PR.
DIAGRAM 5A. ~ Price Regulation
Rand
. N ' : o
P L M MC=AC
D Dt
Duantity
y=e

0 — QR 9

5.3.4 When the market price rises to Py, consumers who
continue to purchase the product will suffer a loss L.

L is the rent the producers initially gain from the higher
price. Those consumers who no longer buy the product suffer
a loss M, regarded by Posner as a "deadweight loss" or a
social cost. This loss M, however, underestimates the social
cost of monopoly, because the existence of the rent L will
attract resources into efforts to obtain it -- these resources
seeking L are an additional social cost, The result will be
a transformation of the rent into higher costs for the indus-
try as each firm's costs shift from AC to ACR;

.
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5.3.5 If nonprice conpetition wasvsomehow inhibited at
zero cost, the rent L would still transform into a social

cost in the Tong term, because the rent would attract resources

into a position of being able to obtain it in the first place.

"(Note that only some of these resources would be succeésfu]).

Usually of course, the prohibition of nonprice competition
will also involve socia] costs. Posner explains that these
costs may be "Tow" if heavy monetary penalties (ie. transfer
payments) are combined with "...modest resources devoted to
apprehending and convicting offenders". '

(139)

5.3.6 Kreuger also discusses the social costs of rent

"seeking. She explains that the costs firms originally incur

in seeking to obtain a monopoly rent will be of two kinds:
direct (trips to the capital city, location in government
approved areas etc.), and bribery (outright bribery, hiring
of officials or their relatives, etc.). Both these costs
are social costs. Bribery has been treated as a transfer
payment, but it must be remembered that bribery will draw
resources into the activity of being an official who might
receive bribes.

5.3.7 Posner explains that the social costs in Diagram 5A
might be reduced if, as a result of the expenditures on rent
seeking, some socially valuable by-product were obtained

v(eg.: safety, customer service). In this case, the demand

for the product would increase from D to D', and social wel-
fare equal to N is generated. ‘ '

5.3.8 In summary, the imposition of an above equilibrium
price will result in the following costs:

(a) To consumers, the increased cost of product L plus
a deadweight Toss M. Another cost of regulation which
is important in the case of RSS is the cost of the
extra distdnces that must be travelled by certain
customers because there are fewer RSS than in an
unregu1ated‘market. (See Ch. 8). ' .

(139)

Kreuger, (1974).
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(b) To producers, a transfer gain L in the short run,
which in the long run would be offseét by competition
to gain a larger share of L (orlby new entrdnts to.
the industry, if there are no barriers). ‘

(é) ‘To the public a social loss equal to L will result
from resources seeking L, by existing and potential
firms. However, it is maintained that the social
loss will not necessarily be équa] to L. The situation
is in effect a gamble, and there is no reason to expect
the seeking resources to be equal to the prize. In
addition, the situation described is a competitive one,
and there is unlikely to be collusion. ,
The deadweight loss M is a social loss, whereas (the
possible) N is a social gain. Regulatory costs
incurred by the. government (G) will be a social cost,
as will Kreuger's bribery seeking costs B. (B and
G are not shown in the diagram). Social costs are
thus:

L +M+ G+ B -~ N

A BRIEF EXAMINATION OF THE EMERGING THEORIES OF REGULATION

“The central tasks of the theory(s) of economic regulation
are to explain who will receive the benefits or burdens of
regulation, what form regqulation will take, and %he §ffects
of regulation upon the allocation of resources".(140

MARGINAL APPROACH

5.4.1 Remarkably 1ittle work had been done on regulation -up
to the early 1960's, possibly because it had not been
recognised as an area with botent economic and political
consequences. Most work that had been done concentrated
upon defining the "general" or "public" interest, and the

allocation of government expenditure to serve such interest.
' /

(181)

(140}
(141)

Stigler, (1971), P.3.
Pen, (1962), Pp.190-193.
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5.4.2 An elementary marginal approach had been attempted,
 but with little success.(]42) The rule that tHe last dollar
spent by the state must provide the same marginal benefits as
it would have provided had it been spent by the private sector
is impossib1y difficult to tie ‘to reality. Such a rule im-
plies that the last dollar spent in each government department
provides an identical amount of "social good", and that this
dollar is equal to the social benefits of the last dollar spent
by each private entity. The rule may also be expressed as
follows: the last dollar a private citizen is taxed should,
directly and indirectly, providé the same benefit as it would
if he spent it himself,. The major problem with this rule is
that the knowledge required to implement it does not exist.

.5 REGULATION IN THE PUBLIC INTEREST: EXTERNALITIES

5.5.1 Pigou(]43) has been credited with the original work

in this area. - He suggested that:

“In any industry where there is reason to believe
that the free play of self interest will cause an
amount of resources to be invested different from
the amount that is required in the best interest of

the national dividend, th?Ti js a prima facie case
for public intervention". 4

5.5.2 He defined marginal private net product (MPNP) and
marginal social net product (MSNP) as the private and .
social changes to production from the employment of the
marginal resource, and explained how MPNPs between industries
will equalise, but MSNP may divérge. He suggested thaf(]45)
when MPNP and MSNP diverge "when competition rules", or when

a monopoly exists, it is theoretically possible to correct the
situation through the use of a tax or shbsidy, or by the
regulation of price or output. He was'advanced_in his

~ thinking in suggesting that:

(142)

E. Sax, discussed by PEN, <bid, P.194.
(143) '

Pigou, (_].932).
(144 nia, p.331.
(145) 1574, ».381.
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.we cannot expect that any public authority will
atta1n, or even wholeheartedly seek, that ideal.
Such authorities are 1iable to ignorance, to sectional (146
pressure, and to personal corruption by private interest”

5.5.3 Coase(]47) argues that Pigou's approach to the correction
of social costs through direct taxation or regulation devices
will not ﬁecessari]y provide the optimal result. He explains
how total social product is 1ikely to be maximised through a
process of bargaining between the affecting and affected parties.
This bargaining process will result in an 0pt1ma1 allocation of
resources, whether a 11ab111ty for damages exists or not.
However, Coase's argument assumes perfect knowledge, costless
adjustments and no income effects. His theorem i1s also dis-
credited by the problem of "free riders" in a bargaining pro-
cess (it may be profitable for a minority to hold out, in the
face of agreement by the majority), and also by the problem of
strategic behaviour among bargainers (there is no guarantee of
an agreement, especially if the number of bargainers is small;
because individuals may feel they can "do better").

5.5.4 He says it is important to focus upon the total social
products yielded by different arrangements, and that Pigou's

.comparison of private and social products is neither here

or there“.(]as)

5.5.5 In summary, he suggests that:

“The aim of such regulations should not be to eliminate
(smoke pollution) but rather to secure the optimum
amount of (smoke pollution), this being the am?$2§
which will optimise the value of production® )

VA
(146) 1rq. p.332.
Eiz;)Coase, (1960) .
) Ibid.
{149)

Ibid..



120

5.5.6 Note that Coase suggested that the "value of production"
should be maximised. Regulations which take only money measured
effects into account may produce the results desired‘by Coase in
his article, but they will ignore social costs and effects; an
omission which will considerably change the desirable degree of
regulation in certain c1rcumstances

5.5.7 In.reality therefore, the greatest uncorrected social
costs will be found where the affected persons are not each
individually incurring substantial social costss where the costs
are of a social rather than monetary nature¢ and where these

- individuals are not cohesively represented. This is because

. the affected individuals will have 1ittle incentive or ability
to pursue the socially required "corrections". (This provides
the background to the approach used by Stigler in 5.8).

5.5.8 Much of the work of the traditional regulatory agencies
(see 5.2) is assumed to involve "correction" of the requlated
industry's operations to allow for external costs and benefits.
The "public interest" theory maintains that this is why, and
how regulation operates. Bonbright maintains that "public
utility services are designed to be sold at cost, or at cost

plus a fair profit“.clsc}

His theory is based upon two assump-
tions: first, that free market operations tend to operate
inefficiently (or inequitably) and may be abused by those groups
with market power; and second, that the cost of government regu-
lation is low. These assumptions allow the proponents of this
theory(]S]) to argue that it is logical for the government to
interfere wherever the free market is operating imperfectly.
St1g1er(152) explains how the proponents of this view would
explain regulations which injure the public (eg American oil
import quotas) as costs of some social goal (here national
defence).

./

(150 4 onbrigne, (19611, p.23.
(151)

{152)

Bonbrlght, (1961} ; Davxs, (1958} ; Friendly, (1962).
Stlgler, (1971), P.3.
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5.5.9 Posner(] refutes these two assumptions:
lation is not positively correlated with the presence of
external economies or diseconomies or with monopolistic market
structure”. He also ma1nta1ns(154) that the costs of requla-
tion are "high". ’

.regu-

5.5.10 Demsetz(]ssl suggests that "the proper issue for anti-
trust then, is not the degree to which a market descriptively
diverges from perfect competition, but the degree to which it
diverges in either direction from that intensity of competition
which takes account of the real social costs of competing.

No one has yet successfully tackled this problem..." (Since
Demsetz made this statement, M.K, Perry(ISG) has developed a
.model to examine this préb1em under somewhat limiting assump-

tions).

Demsetz makes two contributions in suégesting first, that con-
centration in a product market need not be taken as evidence of
collusion, and second, that "...monopolisation through govern-
ment protection is likely to be as difficult to defend |
intellectually as it is to attack politically"

5.5.11 Posner(]57) explains how the existence of an internal
subsidy (see 5.9) is an embarrassment to the proponents of the
public interest theory.  "The internai subsidy brings about
results unthinkable in a competitive market".

(158)

5.5.12 A modified view af the public interest theory is

that regulation has failed, not for any of the above reasons,

but because of mismanagement. However, Posner(ng) maintains
that many socially undesirable results of regulation are often
desired by certain groups. He also asserts that there is

little evidence of regulatory mismanagement, nor reasons why
there should be any such inefficiency.

(153)posner, (1974), P.336.

(154)
(155)
(156)
(157)
(158)
(159)

Supra, P.339.

Demsetz, (1976).
perry, (1978). ,
Posner, (1971), p.27.
Herring, (1936). ,
Posner, (1974), P.337.
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5.5.13 The last serious problem with the pub]ic interest
theory identified by Posner(]60) is the lack of a "linkage

or mechanism by which a perception of the public interest is
translated into legislative action". . He suggests two ways
around this problem. First, one can "emphasise the moral
differences between private and political action", and second

one can "observe the potentiality for collusion among po]iticiansf

Powerful politicians may be able to use their power to obtain
pecuniafy income, or to "impose their conception of the public
interest (which might differ from the conception held by the
electorate). A '

FAIR RATE OF RETURN

(161)

regulation is designed to give a firm a "fair rate of return"”,

5.6.1 Averch and Johnson discuss the situation in which
based-on the value of its capital employed. Under these cir-
cumstances, the cost of capital to the regulated firm can no
longer be equal to the market cost of capital. "For each
additional unit of capital input, the firm is permitted to
earn a profit (equal to the difference between the market cost
of capital and the rate of return allowed by the regulatory
agency) that it would otherwise have to forgo". In other
words, the firm will maximise its profits by using a greater
amount of capital in its resource mix. “The effect of requ-
lation is to force the firm to éxpand output (from its unregu-
lated output)... but output does not expand to ... (the socially
desirable level) ... because a portion of what would otherwise

be profit is absorbed by ... (increased social) costs".(]62)

5.6.2 If the regulator bases the "fair rate of return" on the
capital employed in all markets together, rather than each
separately, the firm may have the incentive to enter new markets

/ ...

(160) 1324, ».340.
(161)

(162

Averch and Johnson, (1962)..

) Supra, p.1057.
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in which the cost of doing so exceeds potential revenues.

It will do this in order to inflate its rate base, and so
allow it to increase total profits. Because the firm can
operate at a long run loss in such markets, it may drive out
competitors and establish new monopolies.

5.6.3 - This view is developed by westfie1d(163) who examined
the market for capital goods, and found that in certain cir-
cumstances it may be in the interests of a regulated industry
to pay higher prices for plant and equipment than in the
absence of regulation, and that these higher prices need not
harm that industry.

EMPTY MOTIONS

(164) (165)

5.7.1 Writers such as C. Lindblom and J.W. Wilson
believe that there is .little rationality in much government
action. Lindblom believes that the effects of budget items

on a country's welfare are too complex for objective assess-
ment, demanding "intellectual capacities and knowledge beyond
our reach". The politicians simply go through their motions,
and "common 1deqlogy, common prejudice or even common ignorance"”
are-decisive.

5.7.2 J.Q. Wilson, whose work was more specifically applied

to regulation, may be considered as initiating the random
behaviour school of thought. He proposed that whereas an
"invisible hand" guides the market, a "dead hand" is involved
with regulation. He maintains that most regulatory agencies
do not have clear and previously agreed to standards against
which the reguiators and the regulated may operate, and that
there is therefore a ..."fear of capricious government action".

-/

(163).
(164)
(165).

Westfield, (1965).
Lindblom, (1961), (1955).
Wilson, (1971).
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He maintains that the regu]atdry'tasks ..."probably could not

be performed well even in theory, and amid the prattica] real- -
ities of confused ends and ambiguous standards they are, through
the fault of no one in particular, performed abominably".

He maintains that agencies will "...go to some pains to avoid
developing ... rules". This lack of rules in fact provides

the agencieé with arbitrary power for more specific cases.

THE INTEREST GROUP, CAPTURE, OR DEMAND AND SUPPLY THEORIES

5.8.1 There are several versions of the interest group or

" capture theories of regulation, which are defined by Posner(]66)

it

as when "...regulation is supplied in response to the demands
of interest groups struggling amongst themselves to maximise
the incomes of their members". Two lesser known theories will
be briefly discussed, and then G.J. Stigler's important 'Theory'

(167)

of Economic Regulation': Note that the demand by certain

sectors of society for governmental favours is not a new

activity.(]68)

5.8.2 The first of these capture theories is attributable,
according to Posner(]69) to "Marxists'énd Ralph Nader type
muckrakers". It is suggested that J.K. Ga]braith(170) would
be similarly classified by Posner. The theory maintains that
because "big business" and the "capitalists" control the insti-
tutions of our society, they also control regulation. How-
ever, the existence of much regulation designed to serve the
interests of small groups (eg. in the USA: union labour,
truckers andAbarbers) immediately discredits this theory.

' /

(166).

(167) Stigler, (1971).
(168).

PEN, (1962), P.196.
(169) Posner, (1974), P.335.
(170). Galbraith, (1967).

Posner, (1974), P.336.
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5.8.3 A second version of the capture theory, attributable to
political scientists such as A.F. Bent]ey(]7]) and D.B. Truman
emphasises the importance of interest groups in public policy
formulation. A school of thought(]?3) maintains that over time,
the regulatory agencies may tend to be dominated by the indus-
tries regu1ated.» Unfortunately, the theory does not go as far
as explaining how or why only certain égencies will be dominated
by only certain groups. Empirical evidence may be found to

both prove and disprove the théory.(]74)

(172)

5.8.4 Stig]ertl?s) proposed a more forma] theory in which

regulation is sought, rather than imposed (and therefore that
‘regulation is designed for the benefit of the seeking group).
Various groups will seek the following from the state:

(a) a direct subsidy of money;

(b) 1limits on new entrants to the industry;

(c) suppression of substitutes and encouragement of com-
plements to the industry; '

(d) price controls.

The allocation of these benefits will be governed by laws of
supply and demand. '

5.8.5 The absolute size of the costs and benefits of some
proposed regulation, according to Stigler, is not the prime
factor determining whether it will be implemented or not
(although it would be in a market process). Instead, the
characteristics of the po]iticai process are important in
initiating regulation. The voters will employ political repre-
sentatives who are given wide discrefion to make deCisionsmthat
would otherwise require the simultaneous and universal approval
of all voters. Individual voters will not have access to
these representatives in proportion to their interest on every
jssue the representatives handle. There will be information

.‘/....

a7
(172).
(173).
(174)

(175}

Bentley, (1908).

Truman, (1951).

See Posner, (1974), P.341 for diécussion.
Posner, (1974), P.342.

Stigler, (1971).
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costs 1in fami]iaéising with specific policy proposals, and
voters will involve themselves in accordance with potential
costs and benefits to them. A group which seeks access to
power held by political representatives must therefore be
prepared to: : | .

(a) Incur information costs.
(b) Provide votes and resources desired by the politicians.

5.8.6 Stigler has indirectly used the theory of cartels to

build a theory of the demand and supply of regulation. (See

6.1.3). The demand for regulation will be greater in indus-
4 tries in which private cartelisation is infeasible, usually

when a large number of participants would mean that the costs

of organising and policing a cartel would be very high.

“. ..it may be cheaper for large number industries to obtain

public regulation than to carte]ise‘private1y”.(]76)

5.8.7 Such large number industries will also have a greater
voting power, and therefore a greater expression of demand to
the politicians. There will be a point however, where addi-
- tions to the size of the group will again,decrease the demand
for regulation, because the large numbers will cause less
~coherence in the group, and will mean that the benefits of
regulation have to be dissipated among a large number of mem-
bers (although of course, the costs per member will be lower).

5.8.8 Other factors tending to increase the demand for regu-
lation by a group will be a low elasticity of demand for the
industry's product, and high costs of entry into the industry.
(See Migue, 5.10). S

5.8.9 The higher the costs of obtaining information'concerning -
regulatory effects, the higher the costs of organising a cohe-
sive group, the higher the costs of votes and resources required
by the politicians, and the higher the opposition from adversely
affected groups, the lower will be the demand for regulation.

/

176 :
(. ) Posner, (19.74)_, P.346.
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77) summarises the theory as follows: "...given

5.8.10 Miguel
the time and money costs inherent in all political action, small
groups of individuals with (large) concentrated benefits will
invest more in political activities than large groups with
diffused interests". ‘
5.8.11 Peltzman('78) has developed 2 formal model based on
Stigler's work. He maintains that "...direct political
support -- ' votes' -- is the object sought directly by the
regulator®. An important principle he develops is that
“,..the costs of using the political process 1imit not only
the size of the dominant group but also their gains". The
rational regulator will develop a structure of costs and bene-
" fits that maximises his political returns.

5.8.12 Hirsh1afer(]79) argues that wealth maximisation, and

not simply vote maximisation will be the goa1'of the regulators.
This is because the regulators themselves are an interest group,
and vote maximisation will be only part of their ultimate aim.
An additional reason is that the regulator, and the vote-seeking
politician are not necessarily one and the same body.

TAXATION BY REGULATION

5.9.1 Posner(]go) acknowledges the value of the two prime

theories of regulation (the "capture", and "public interest”
theories) in his article, but maintains that neither view ex=

plains "...the deliberate and continued provision of many ser-
vices at lower rates and in larger guantities than would be
offered in an unregulated competitive market". He maintains
that this phenomenon can only be explained if it is admitted
that "...one of the functions of regulation is to perform

distributive and allocative chores usually associated with the

./

(177) Migue, (1977).
(178) '

Peltzman, (1976).
(173) Hirschlafer, (1976).
(180)

posner, (1971), p.22.
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taxing or financial branch of government". The regulator will
force certain firms to supply a service that a free and unregu-
lated market would not supply, or would supply in reduced

quantities. It will do this either to transfer wealth from

one group to another, or because a politically dominant element
of the state wishes to provide that particular product or
service. The basic mechanism used is the internal subsidy,

in which a firm provides a service below its real cost, the
deficit being made up by certafnvcustomers of the firm who pay
higher prices than they would otherwise. Were it not for the
power of the state, acting through the regulatory agency to

control entry, the system would not be viable, because otherwise

. new firms would enter into those areas where price was held

artificially high, and the pure profits generated there would
be competed away (and thus the original firms would not be able
to subsidise the required markets).

5.9.2 Posner notes that many regulated industries provide
services rather than commodities. This is because subsidised

~goods (rather than services) being transferrable, will tend to

be sold on the free market.

5.9.3 He also notes that many regulated industries are important
to the economic "infrastructure". A programme of internal
subsidies need not br1ng about a 1arger total output than
otherwise. >

.it would appear that the primary effect of such a
programme is not to increase the amount of transporta-
tion, communication or power produced but rather to
extend the service to classes of customers and geographi-
ca1 areas that might not be served in a free market".-

...internal subsidies are frequently designed to re-
distribute weal%? {3ther than to correct imperfections
in the market!. ; ‘ ‘

(181)

: Posner, (1971), P.40, P.41.
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5.9.4 There are certain advantages that the internal subsidy
may have as a method of public finance. It may save the

édministrétiVe expense involved in cash transfers, and it may
enable the adoption of simpler rate structures. In addition,

by shifting taxing power from the central goveknment to a re-

gulatory bbdy, there may be substantial savings of government/
legislative resources. This is especially so where the regu-A
Tated industry requires expert knowledge, and frequent review.
Yet another advantage is that whereas taxes tend to disturb
future expectations of the business and consumer sectors, the
imposition of internal subsidies may be less unsettling.
Lastly, there are questions of "justice" involved, in that

customers in the same industry will bear the cost of a subsidy,

" rather than distributing the cost of a subsidy onto the tax-

paying public at large.

5.9.5 Objections have been raised to the use of regulation

as a public finance device. Internal subsidies tend to be
arbitrary and inequitable, and also they distort the efficient
allocation of resources. (It does this not only by forcing
higher prices in some markets, and lower in others, but also
through raising barriers to entry). Hdwever, ",.. there are
no a priort grounds for assuming that... “internal subsidy
programmes imposed by regulatory agencies produce worse mis-
allocations than income or other taxes“.(]82) Determination
of the incidence of internal subsidies is complex, and there-
fore "If one is to oppose internal subsidies on equity grounds,
it must be as part of a broader objection to the redistribu-

tive policies of the state”.(183) A '

5.9.6 Certain problems arise in using internal subsidies”és
a public finance device. They may be difficult to enforce,
because a firm providing an unremunerative service may reduce
the quality of that service to decrease its costs, ‘and to
deceptively indicate that a decrease in demand has occurred.

./

(182}
(183)

Posner, (1971), P.éz.
Supra, P.43.
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5.9.7 The size and effects of internal subsidies are not
highly visible, and the cost of getting this information is
high. This means that certain effective political groups

may be able to use internal subsidies without the public

knowing about it.

5.9.8 Another problem with internal subsidies is that there
are no clear cut, previous]y set standards to use to decide
on the allocation of costs and benefits.

5.9.9 Lastly, internal subsidies require a sufficientTy
large demand to enable regulated firms to withstand the burden

- of the subsidy. Where there is a strong private demand

reguTation may be used; but not in areas like defence and
education, '

ELASTICITIES OF FACTORS

5.10.1 As a result of his dissatisfaction with Buchanan and

Tullock's article,(184) in which they maintain that firms

~requiring externality control will prefer direct (quota)

controls to penalty taxes or charges, Migue 85) has intro-
duced two new explicit determinants of regulation into the
capture theories. These are the elasticities of the factors-

used by an industry(]gs)

and the cohesive political power of
the consumers of that industry. He maintains that regulation
can be designed for the benefits of producers, consumers, or

both.

5.10.2 If»the‘supp]y of any resource input to an industry is
price inelastic, the resource owners -will be able to obtain a
large portion of any government subsidy granted to its output.

AN

(184)
(185)
(186)

’ Buchaﬁan and Tulloék, {1975).
" Migue, (1977).

Note that Stigler mentionedrelasticities in his 1971 article.
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However, if resources are in price elastic supply, any subs1dy
will be d1ss1pated among new resources entering the industry.
Resources in elastic supply will, therefore, prefer barriers
to entry and controls on output of the industry, rather than
subsidies.

5.10.3 Citizens are individual]y both consumers of a broad
“range of goods and services produced by the e&onomy, and at

the same time suppliers of specific factors of production to
specific industries. Therefore the benefits of regulation

upon an industry are more likely to affect the owners of the
factors in that industry, than consumers generally. "As a
"result, the benefits of government intervention should generally
appear to voter-producers as more concentrated than the costs

to voter-consumers".(187)

5.10.4 Consumers generally will prefer subsidies to barriers
in any industry, because if they are powerful enough, they will
be able to direct some of the subéidy to themselves. It can
thus be seen how consumers, under certain conditions, will
demand regulation for an industry. (Barriers to entry in an
industry are therefore only likely to be raised where consumers
are not powerful enough as a group, and where the factors used
by an industry are in elastic supply).

5.10.5 Migue'also concludes that for a regulated industry, the
more price elastic are its input factors, the more protected,
and therefore underdeveloped it will be; the more price inelastic’
are its input factors, the more subsidised and overdeveloped it
will be.

387) Migue, (1977), p.215.
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5.11 CAPITAL STOCK THEORY

(188) explain that the US'courts

5.11.1 Landes and Posner |
generally operate by producing extremely narrow and implicit
resolutions to disputes. Broad rules require a string of
judicial decisions for their creation. A series of these
related precedents may crystallise a rule having almost the
same force as a statutory rule. They treat the body of
legal precedents as "a capital stock that yields a flow of -
information servicés which depreciates over time as new con-
ditions arise that were not foreseen by the framers of the
existing precedents".(189) A theory of capital stock,
investment and depreciation rates is developed.

5.11.2 This method has not yet specifica]ly'beén applied to
regulation, and it still needs considerable deve]cpment.(]go)

5.12 DIRECT INFORMATION THEORY

(191) develops a theory of a "political

5.12.1 P. Nelson
market" containing politicians, voters and political goods,
and he discusses the role of direct information in advertis-
ing by politicians. -~ He maintains that the "track record"

of political candidates gives an indication of their credi-
bility in the eyes of voters, and candidates who make pro-
mises inconsistent with their records run the risk of losing
votes. It therefore follows that'most messages to the public
are likely to be true. . The opponents of candidates who are
inconsistent or who 1ie will have an incentive to enlighten
the‘public.(192)

be most heavily distributed among voters who are most likely

Nelson explains how advertisements will

to vote for the candidates if they knew his position.

*
« *

(188)
(189)
(190)
(121}
(192)

Landes and Posner, (1976).

Supra, P.250.

Supra, p.292.

Nelson, (1976). :

Tullock originally developed this idea ih his 1967 book, Pp.141-143,
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5.12.2 Voters take a passive role in the acquisition of
information. A critical variable determining voter
behaviour is the character of the group from which he re-
ceives his political information. Groups will be easier to
reach, and will be more homogeneous as population density
increases. The greater the population density, for example,
the more likely are minorities to be informed aboUt‘their
minority interests.

5.12.3 Nelson also explains why a minority will try to hide
its gains from a majority, by making it hard for the majority
to get information concerning those gains. His article
implies the following, as far as regulatory behaviour is
concerned: '

(a) that politicians who are able to effectively direct
information to a concentrated group of voters are
more likely to be elected by those voters;

(b) the more cohesive, and the larger (up to a limit)
the group of voters, the more likely their demands
will be attended to; -

(c) should such a group impose costs (regulations) upon
the majority, they will have an incentive to hide
those costs from the majority.

MAXIMISING WELL-BEING

5.13.1 Chant and Acheson(]QB) have proposed that the regu-

lators will maximise their own well-being. There are several
problems (5.2) that often crop up with requlation (such as
vagueness of objectives, difficulties in interpretation of
regulations, difficulties in obtaining adequate information

with which to work, and the problems in measuring the effects

of regu]ations) that will give the regulatory agency consider-

~able freedom of operation. In spite of this "leeway", the

A

(1983).

Chant and Acheson, {1872).
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regulator has, there is no reason to expect it to operate
inefficiently.(194) Therefore, the reasonably efficient
skills of the regulator, according to Chant and ‘Acheson,
will be applied towards maximising their well-being.
Decisions made by the agency will be designed to be as
popular as possible with those groups with whom the agency
works (both those wh0~éstab1ished, and who finance the
agency, and those groups affected by its operations).
Conflicting pressures on the agency will sometimes be evaded
by its giving out confusing signals.

A COURNOT MODEL AND THE OPTIMAL NUMBER OF FIRMS

5.14.1 M.K. Perry‘]gs) examines the situation in which the
imperfectly competitive behaviour of firms in an industry

“results in unexploited economies of scale by those firms.

Economies of scale could be exploited with fewer firms, or
competition could be fostered at the expense of economies

of scale. The traditional policy alternatives in such

cases are laissez faire (when workable competition exists

"by some set of criteria”) or monopoly regulation {(when a
"workably competitive" market doesn't exist). He maintains,
however, that monopoly regulation may be "...ineffective in
restraining the monopolists' pricing or may introduce inef-
ficiencies 1in production".(]g ) '
5.14.2 Another policy is required, and Perry suggests that

a Cournot model may be used to reduce losses from unexploited
scale economies by quantifying the nature of the tradeoff.

He first calculates the equilibrium numbér‘of Cournot firms
that would exist in a free entry market -- the hypothetical
latssez faire situation. This is done for a variety of

values of the two variables in his model; economies of

~ scale, and demand elasticity. He then calculates the number

./

(l94l‘Posner, (1974), P.338.

(1951}
(196}

Perry, (1978).-
Supra, P.1l.
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of Cournot firms that would maximise consumer plus

'producer surplus, while using the same economy of scale

and demand elasticity values. "Thus, the}a]ternative to
laissez faire, short of monopoly regulation, would be a
set of policies designed to achieve the optimal unregulated

industry structure?.(19?)

5.14.3 Perry's model concentrates only upon economies of

‘scale and competition as measures of regulatory success.

He assumes that the optimal number of firms depends only

upon economies of scale, and elasticity of demand. He
explains how these two factors are the most important deter-
minants, but nevertheless ignbres other less important deter-
minants, such as the behavioural characteristics of firms.

5.14.4 The model also assumes that an optimal (possibly
Pareto?) distribution of gains can be achieved. He suggests
that consumers could be compensated for their losses from
revenue obtained from proportional taxes on the profits of

~gaining firms, or by selling permits to firms to operate in

the industry.

5.14.5 Apart from the "consumers" and "producers" dichotomy,
Perry also ignores the question of gaining and losing groups
in the economy. His theory assumes that regulation is
initiated as a "corrective" measure by the government, and

is not a result of pressures upon the government. (See 5.8;
5.15).

(197)

Perry, (1978), P.2.
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DECISION GROUP GOAL THEORY

5.15.1 None of the regulatory theories discussed so far
may be considered as “"comprehensive", in the sense of being
able to explain the pfovision of all regulation. Each
theory tends to examine only one reason for a regulation's
determination, and consequently each of the theories is
unable to consistently explain all regulation to which it
is appiied.(]gs) |

5.15.2 The "traditional" theories of regulation have postu-
lated that the function of every government was to maximise
some form of social welfare or utility (irrespective of
.whether the government was democratic, totalitarian, aris-
tocratic or monarchist in form) and the economists concen-
trated their energies upon the form that this social welfare
function might take. '

5.15.3 These theories have been discussed by Downs, and
the objectives proposed inc]uded:(]gg)

"...maximise the total satisfaction in a society...
(by dividing)...income on an equalitarian basis".

",..taxation...should be employed...bringing about a
different distribution of wealth..."

Y. ,.maintenance of fu11‘employmentf.

“...production of public goods should be carried on
to the point...where the marginal satisfaction is the
same from both public and private goods".

5.15.4 In his path-breaking book, Downs suggested a different
approach to the analysis of governmental motives. He intro-
duces the concept of the self interest of politicians, by

/...

98) . |
(198) Posner, when referring to the most widely accepted of the regulatory theories

(199)

(stigler, 1971) maintains that "..the body of empirical evidence supporting the
economic theory of regulation has, however, several shortcomings" (Posner, 1974).

Downs, (1957), Pp.280-282.
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assuming that they will have more concern for their own wel-
fare than for that of others. He' assumes that "...they act.
solely in order to attain the income, prestige and power

which come from being in'office".(zog)

5.15.5 It would seem that po]iciés designed to provide poli-
ticians with income, prestige and power will not perform the
traditional functions of government discussed above. How-
ever, Downs goes‘on to explain that in seeking their own self
interest, the politicians will provide the policies desired
by the electorate. His reasoning is as follows: the poli-
ticians will not benefit from the trappings of governmental
offices unless they are actually elected. They will there-
fore formulate their policies with the objective of winning
elections, rather than any other reason. In other words,

he maintains that their policies will be designed to maximise
votes,

5.15.6 Downs' model is based upon six assumptions:

(a) A11 decisions are made by a "central unit of government"
which can look at all margins of possible action.

(b) At each margin, there are only two alternatives of
action. ‘ '

~(c) A11 government choices and their outcomes are indepen-

dent of each other.

(d) There are only two parties competing for control of
the government, one of which is now in office.

(e) Each party is aware of each individual voter's utility
function, and therefore marginal policy preferences.

(f) The voters vote rationally, and they have costless
information concerning the proposed government
bo]icies and their consequences. | |

5.15.7 Under these conditions, the government will subject

~each proposed policy to a hypothetical poll and choose the
most popular voter preference. Unless it does this, it wf]]l
be defeated by the opposition. | : o ./ '

(200) Supra, P.28.
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5.15.8 There are likely to be divergences between the poli-
cies which are optimal from the point of view of. the "govern-
ment officials", and those which are optimal from the point
of view of the community as a whole. This is not a weakness
of Downs' model, because in real life such externalities
occur, McKean(ZOI)de$cribes how the government officials
may neglect costs inflicted or gains bestowed upon particular
groups because:

(a) the inclusion of such costs and benefits may not be
directly linked to the. assessment of performance of
the official; | |

(b) the affected groups may have little influence upon
the officials; A

-(c) the officials may lack knowledge of the costs or
gains, or they may have to rely upon biassed advice
from various groups or institutions in the economy.

5.15.9 HMcKean's book postulates a process similar to that
of Downs' model. He maintains that each individual will
wish to maximise his "utility in 1ife“;(202) ie. not only,
or even primarily selfish goals, but also moral, ethical and
altruistic goals. Any decision will be subjected to a "T
account"of resultant costs and benefits. An "unseen hand in

government"(203)

thus allocates governmental action in a
manner with certain parallels to Adam Smith's "invisible

hand".

5.15.10 Various other writers have elaborated Downs' model.
G. Tullock has developed the roles of political ignorance,
and of information and voting costs in Downs' framework.(zoq)
and Buchanan and Tullock have elaborated variations of the
'mode] in their book,(ZOE) including a coﬁsideration of log-
rolling {(which means either the trading of votes between

./

(201)
(202)
(203)
(204)
- (205)

e — o —

McKean, (1968), Pp.25-29.

Ibéd? P.13

Op Cit, P.21.

G. Tullock, (1967).

J.M. Buchanan and G. Tullock, (1962).
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small groups of voters, or the trading of policies by politicians

with their potential voters. Its object is to provide a voter
with issues he strongly desires in exchange for his support
with issues he (less strongly) opposes).

5.15.11 There are several criticisms of Downs' model, based
upon his six assumptions, and upon other criteria:

(a) Not all decisions are made by a "central unit of govern-
ment", but rather by a limited number of people in those
particular (normally senior political) positions in the
government that have policy making and impTementing
authority delegated to‘them.(zoa)

This means (depending
upon the political system) that the ruling party will have
a strong (if not monopoly) influence upon policy changes.

Let us refer to these persons with policy changing authori-

ty as the "decisiZon group". (DG).

(b) There are likely to be an infinite number of policy
choices open to any government. '

(c) Most of these policy choices will be interdependent, and

will have interdependent outcomes (ie. trade offs will be

involved).
(d) There are often more than two parties in a country.

(e) The parties are unlikely to have knowledge of individual
voter utility functions.

(f) Voters may be irrational and uninformed.

Other criticisms of Downs' model are:

(g) He assumes that all parties will wish to maximise their
votes. This is 1ikely to be true of parties that are
not in power but not necessarily so for a ruling party.

Such a party will no doubt wish to maintain its position,

but it may have some "surplus votes" available (ie.

additional voters beyond those needed to hold it in power),

/

{ 206)

A.R. .Ball, (1971), P.34.

AN
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which it can afford to lose should it wish to enforce

policies unpopular with voters.(207)

The party will then
trade off a loss of support against other objectives. '
"Surplus votes" are likely to be greater when election time
is a long way off, or when there is no effective opposition.
For example, it is conceivable that certain DGs would
deviate from vote maximising policies when bribed, or

should they have a strong ideological goal.

(h) Downs' model assumes the existence of a democratic system,
in that the parties' powers depend upon some form of
electorate. In addition to this constraint, his model
ignores the existence of hon-voting groups in the economy
who could have some influence upon the DG. A1l "relevant
groups" (RGs), both voting and non-voting, must be taken
into consideration by the DG in the formation of DG
~po]1cfes. An RG therefore has some wealth, control of
the economy, political power (voting power or elected
representatives) or some tool (the means to threaten or oppose)
by which it can hinder or further the goals achievements of
the DG. They will include competitive political parties.

RG access to the DG will be through a variety of channels --
eg.: the normal course of business, court actions, testi-
monies in legislative hearings, services to officials (such
as research on particular issUes), personal contacts, and
through representatives heading opposition groups, etc.
It must be remembered that the DG -has less than perfect
knowledge, and it is only through information obtained from
its own research, and provided by the RGs that it is able
to form its objectives. Special interest groups may be
organised to lobby for a partfcu1ar cause, others may"be
organised to counter the purpose of the first group -- they
are all RGs. ' ‘
</

(207) "...there has been no need for the National Party tc seek English-speaking

"support to ensure that the party remains in power”. .W. Kleynhans, in
P.110 of De Crespigny and Schrire, (1978).

e — - ) .y L e e we e (’
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5.15.12 A new theory . of governmental decision making will
now be proposed which is 1ikely to be particularly useful in
the analysis of economic regulation.

Y

5.15.13 The capture theories of regulation assume that various

it

interest groups, "...struggling among themselves to maximise
the incomes of their members",(zog) will present their demands
to the government, and that the government will supply regula-
tions in response to these pressure groups. Downs and Stigler
maintain that the govérnment will allocate regulations in order
to maximise the votes provided to it by the electorate.
Others(zog) have argued that the government will allocate
regulations among interest groﬁps such that it will maximise

its wealth.

5.15.14 This chapter suggests, however, that the government

does not just have one objective such as wealth or vote maximisatior
when developing regulations. The essential argument of this
chapter is that the government will be guided by a series of

goals that have been developed by the DG (who have been acting

in their own interests) when it initiates regulations. The
suggested new approach for regu]a%ory analysis is set out below:

5.15.15 It is necessary to delimit the activities or areas to
be analysed. The analysis of "regulation", for example, will
prove a massive problem to handle. But the analysis of regqu-
lations circumscribing RSS'may'be a manageable task.

5.15.16 Next, the DG in the area of study must be identified.
These people may be involved in a variety of activities.

For example, there will be those who do the actual negotiating
with the relevant groups (see below) in the economy, and there
will be those who design the actual regulatory proposals result-
ing from these negotiatidns; The DG is also likely to jnc]ude'
the people who have the power to ratify or veto any regulatory

proposals. Hirsh]effer(Z]O) makes the point that policy making,
and policy implementing must be distinguished. A mass of
' ' . / ...

(208)
(209)
(210)

R.A. Posner, (1974), P.336
J. Hirshlafer, (1976).
J. Hirshleifer, (1976).
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5.15.19 The goals ofledch of the RGs must be identified.
Note, however, that this must be done from the DG's point
‘of view. Their ideals are typically likely to be: (See 7.11)

(i) To allow each of its individual members to maximise their
monetary and social benefits (and consequently the poli-
tical power of the group) within the existing social/
economic structure. The group's political power will
then. in turn, bolster each member.

(i1) To propagate any ideological beliefs which the majority
of its members have,

-5.15.20 In 5.15.18 above, a 1ist of DG objectives to achieve
their ideals should have been identified. The importance of
each of these objectives in the DG's eyes must now be assessed --
ie. each DG objective must be weighted. '

This is 1ikely to be a difficult task becauée the DG will seldom
identify and publish its goals in the manner advocated above.

In addition, few DGs will give their goals more objectivity

than an ordinal ranking.

The technique used to weight the DG objectives in Chapter 7
was to judgementally apply a weight to each DG ideal; based
primarily upon the (subjective) research involved in isolating
each ideal. Once the ideals were weighted, the "fine tuning"
was done by weighting each of the objectives under each ideal
in the same manner.

The proposal to weight DG goals according to DG expenditure

upon them was considered, but this approach was rejected because
although the DG may have been prepared to spend $x on any goal,
there is no way of finding what the divergence between actual
expenditure and $x was. ‘

5.15.21 Each objective of each RG must also be weighted.

It is important to note that the weight attached to each RG
.goal is not the weight as perceived by the RG, but rather the
weight as perceived by the DG.

L g o b P P ey . — o - EE “ -
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The same approach.as above has been used for this difficult
task... It will be seen in 7.11 that similar objectives

and weightings emerge for most RGs. A computer model has
been designed to evaluate the sensitivity of the final outcome
to the variation of the different weights suggested in this
chapter. This means that should the weights assigned to any
goals be disputed, the relevance of such contention upon the
final regulatory decision of the\DG can rapidly be assessed.

5.15.22 Weights must be assigned to each RG, reflecting how

the DG perceives each RG as affecting its (the DG's) goais.

The more important the DG believes an RG to be upon the attain-

ing, or not attaining of any of its goals, the greater the
“"relevance" of the RG. '

The most important (but not the only) factor determining an RG's
weight will be its size. In Chapter 7, weights are assigned

to each RG according to their populations. The population-
based weighting for a group may be too high if it is excluded
from the democratic process (eg. the black group in SA).

In such a case, the group's weight must be decreased relative

to that of the other RGs until it reflects that RG's specific
contribution towards or blocking of DG goals.

A population-based weighting should be adjusted if a group has
relatively good, or poor access to the DG. (See 7.11).

The population-based weightings should also be adjusted if the
RG's population is likely to change relative to other RGs in
the future. A relatively rapidly expandihg RG should be given
an additional weighting by using the discounted cash flow tech-
nique used in finance, but with future populations substituted

for future cash f]ows.(z]B)

. The resulting discounted future
populations may then be used, instead of the‘original population-
based weights. The discount rate to be used will be subjectively
determined by the DG and will reflect the importance the DG places
upon the achievement of its goals in the future, as opposed to

the present.
: / ..

(213) See for example, G.D. Newbould, (1970) ', Pp.15-~16.
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In addition, an RGs weighting must be increased by a similar
" "discounted” factor if it is likely that its power in the
democratic process will increase at some future date.

5.15.23 The data gathered so far is now set up as in Diagram
5B. This diagram is a representation of the way»the DG
“thinks" when deciding whether to implement a proposed regu-
lation or not. Essentially, the DG will evaluate (see below)
the effects of the proposed regulation upon each of its own
objectives, to obtain a value A. The DG will then estimate
the effects of the proposed requlation upon each RG for each
~of its objectives,tto obtain a value of B.

If:
A+ B> 0
then the proposed regulation will be implemented.

. Diagram 5B. Information used in the DG Goal Theory

DG's objective§ 1 2 3 4 5 . D
weights

evaluation

Group 1 RG 1's objectives 1 2 3 4 5 ' R
Weight © weights \

W1 evaluation

Group 2 RG 2's objectives 1 2 374 5 * R
Weight weights

Wo | evaiuation

etc. for N RGs.
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5.15.24 Several feasible evaluation methods were examined,(2]4).
~and an approach to the evaluation of goals based upon Hill's

goals achievement matrix(Z]S)

was developed. Hill suggested
that various plans or policies may be evaluated through the use
of a matrix set up to cover the activities of decision makers
in a particular area. The columns in this matrix will con-
sist of the goals (or more specifically, objectives) of the
decision makers, the rows will be the areas (or rather RGs)
affected. Both the goals and the areas (RGs) are given
weightings. Hi1l assumes that the "costs" and "benefits" of
a particular plan can be computed for each goal, for each

. group. Hi11(216) defines "costs" as "retrogression from
desired objectives", and "benefits" as "...progress toward
desired objectives".  Thus measurements are not necessarily
in money units.

5.15.25 This evaluation technique may be applied to the
approach to regulation suggested above. It will be distussed
first under the assumption that all measurements are in the
same unit (eg. money).

For DG goals d =1,2,3...D
For RG goals r=1,2,3...R
For RG's n = 1,2,3...N

Implement a proposed regulation if:

oA + B> 0 (The Decision Value)

where: _
D . _
A = X pd ( Bd - Cd )
 d=1
3
B = N R
z I sn €r (Bnr - Cnr )
~n=1 r=1

(214) ;i chfield, (1970).
(215)

Hill, (1966).
(216) Suf"‘“i P 23..
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a is an assessment by the DG of their political
power (see below) ‘

gd are the DG goal weights.

B is a benefit measure.

on  are the RG weights.

€r are the RG goal weights.

5.15.26 a is a Value which represehts the degree to which

A may, or may not take précedence over B. Under a tyrannical
and all powerful ruler, o will approach infinity, ie. the
relevant groups will not be considered by the DG. At the
opposite extreme, the value of o may be less than unity if the
DG is in the middle of a democratic election campaign, and

the votes of the RGs are critical to the DG's continued ‘
existence. The value of a will initially be determined in
much the same way as the goal and RG weights suggested above.
Once again; the computer model in Chapter 8'wi11 be most
valuable in examining a range of o values. | |

5.15.27 If the measurements for goals are not all in the same
units, the most desirable policy may be selected using one
of three methods suggested by Hill:

(a) The goals achievement account. The matrix as a
-whole is examined, and a subjective trade off is
made between the extent of the achievement of each
goal, and its weight.

(b) The weighted index of goals achievement. ~ The inci-

dence of each plan is summed and weighted, and the

plan producing the highest sum of weighted indices

is the preferred one. "Each plan may be treated as

an ordinal scale for the §ummation,(a1though this will
obviously waste precision if the data used was measured
on an interval or ratio scale), using +1, -1 or O '
depending on whether the goals achievement is enhanced,-
decreased or unaffected. An a?ternati§é approach when
interval or ratio scales are used, is to weight and sum

-/
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each measure of achievement of the goals. The
units of measurement must be subjectively manipulated

to ensure that they "...are approximate]y‘of the same
ordert, (217) T

(c) Goals achievement transformation functions. Qutcomes
‘measured on one scale are transformed into units in
which outcomes on another scale are measured. With
quantitative data, difficulties arise if both series
of data are not linear. It is a method which seems
more amenable to quantitative data, but has had little
practical application so far.:

5.15.28 Proposed policies are individually evaluated using

one of the three evaluation techniques suggested by Hill.

Note that this approach can evaluate different degrees of the
same policy (eg.: how much should certain governnent employees'
salaries be raised?), and should therefore theoretically be
able to find an optimal Tlevel for each policy. »

.15.29 The reader may argue that the formula suggested above
has a serious flaw -- the objectives of the DG, and of the RG,
will not be independent, nor unrelated Rather, several of
them will involve trade-offs with others (for example, the DG de-
sires to contain inflation conflicts with their desire to
increase defence expenditure under many policy proposals).

5.15.30 This argument is not valid, however, because the
formula allows for such trade-offs. Note first of all that
it is not an agency that is regulating the SA RSS, but rather
it is the government itself which is directly intervening.
Several writers(Z]B) have suggested that agencies lack clear
objectives, or have conflicting objectives. It is shown in
Chapter 7, however, that the DG (and also the RGs) has clear

/

(217 4i11, (1966), P.26.
(218)

See 5.7, 5.13. See also Rees, (1979), Pp.160-168 for*e.xamplie.
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i

and logical objectives, all bf'which steer towards, in broad
. terms, benefitting the DG (or RGs). Where these clear objec-
tives do involve trade-offs with each other howevef,vthey will
automatically be accommodated by the model. ‘

5.15.31 Consider again the example of inflation versus defence,

mentioned above.  Assume the proposal to "build up strategic

0il1 stocks" is being evaluated on the model. The proposal

will probably positively affect the "defence" goal, and nega-

tively affect the "inflation" goal -~ the contribution towards

the decision value depending upon the method of goal evaluation,
and upon the goal weights. However, it can be seen that the

“conflict is allowed for, because the positive and the negative

effects are both accounted for in separate goals.

5.15.32 It is even possible to go dne step further. Assume
that a proposed regulation has both positive and negative
effects upon the same DG or RG goal. . These are simply the
"costs"” and "benefits" mentioned in 5.15.24, and must, by
definition, both be assessed and combined when setting up the
model to evaluate the proposal. In summary, as long as the

person setting up the model is aware of the conflicts, there is
no problem.

5.15.33 The advantages of the DG-goal approach to regulation
(over the other regulatory theories) is that it takes account

of the plethora of (sometimes conflicting) factors which come
into the determination of any requlation. Each of the other-
" theories discussed in this chapter has concentrated on only

one particular aspect of the determination of regulation.

For example, the marginal approach concentrated on a balance

of private and fixed marginal products; thevpublic interest ‘
theory on the external effects in the economy requiring correct;
jon; and the rate of return theory on a "fair rate of return®
for competitively powerful industries. Each\of these theories,

/ ...
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for example, could be included as a DG goal. It can be
seen that the DG-goal theory is able to give an indication

of the circumstances in which Posner's taxation by>regu1a-
tion theory comes into play. It also supports the incentive
for secrecy that benefitting groups will have, as described
in several of the theories in this chapter.

5.15.34 Of particular interest is the relationship of the
DG-goal theory to Stigler's interest group theory. Stigler
proposed that wvarious groups will seek advantages from the
"state", and that benefits would be allocated according to
the pressures exerted on the political representatives.

The new approach will separately account for the various RGs,
and an improved definition of "political pressures" will be
handled by the weightings allocated to them. |

5.15.35 Stigler was able to specify some of the important
'generaz conditions that are Tikely to determine the demand
for regulation by certain groups. However, his theory has
been both supported and "disproved" in certain circumstances.
If, for example, regulation is promulgated with the prime pur-
pose of providing an internal subsidy, or to serve an ideo-
logical goal of the DG, his theory will prove inadequate.

In addition, Stigler's theory does not include a full account

of the pressures forming a cartel or determining a regulation,
in that a cartel that goes against the (major weight of)‘object-

ives of the DG will draw its oppositioh.(zzo)

(219)

5.15.36 Note that most of the policy development activities
of the DG may be analysed in this same framework. Fiscal and
monetary policies for example, wiTl be deve}oped for the bene-
fit of the group with the power to propose and implement them.
(0Of course, the primary goal of such a group will normally be
to ensure the "healthiest" possible state of the economy).

L/

(219)
{(220)

Posner, (1974), Pp.347-356.

The prime factor determining the effectiveness of a lobbying group in the
South African context is its "...legitimacy...with the government®, and .
"...compatibility of interest group goals with government policy". (W.Kleyn-
hans, in De Crespigny and Schrire, (1978), P.113). ‘
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5.15.37 Note also that this new theory has multiple goals,
as opposed to Stigler's and Downs' single vote maximisation
goal. Other criticisms of Downs' theory mentioned at the
beginning of this section are also allowed for. The new
theory can be used to handle any number of policy choices,
even if they are interdependent. It can allow for any
number of political parties and other groups. It is able,
in theory, to take account of lack of perfect knowledge, both
by voters and political partﬁes. It can also be adapted to
any type of political system (by adjusting « in -the formula).

5.15.38 In summary, the DG has various groups'and differing
pressures before it. There may, for example, be a group
which has formed a cartel which is lobbying for the main-
tenance of that cartel, and one or more hegative1y affected
groups lobbying for its dissolution. The DG will then decide
which of a variety of possible policies will be to its own
maximum benefit. There is obviously an element of gaming in
this process. Assume that the DG starts with a series of
proposed policﬁes, and assume that these policies become
common knowledge. Each (positively or negatively) affected
RG will then develop an ahte-po]icy for each proposed DG
policy. If the DG is able to gain knowledge of these ante-
policies, it will obviously affect its own matrix, and the
ratings for each of its proposed policies. This process

can continue in a circular chain. This gaming approach has
not been used in Part III of the thesis, because the required
data is not available. Instead, a single evaluation is run
for each regulatory proposal.
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RSS IN THE CONTEXT OF THE EMERGING THEORIES

5.16:1 Posner(ZZ]) maintains that regulation theory has not

been "...refined to the point where it can generate hypo-
theses sufficiently precise to be verified empirically"”.

5.16.2 In this section, the applicability to the RSS of
each of the theories discussed in 5.4 to 5.14 will be
briefly examined. This will suggest an approach to the
analysis of RSS regulation, and with this background, the
proposed new theory in 5.15 will be used in Part III.

5.16.3 Marginal Approach. . It is almost certain that the

SA government has not adopted the marginal approach in the
formulation of i1ts RSS regulation. The reasons are: first,
that the government must lack the knowledge required for the
implementation of this rule; second, that there is no reason
to assume that the government is using RSS regulation primarily
as a taxation device (this will become apparent in Part III of
the thesis); and third, it seems as a matter of policy that
the government wishes to minimise regulation of the private

sector by only interfering in cases where there are specific
(222)

government objectives. It is likely however, that
government decision-makers do think in marginal terms when

deciding on absolute regulatory levels.

5.16.4 Regulation in the public interest. Many of the indi-
vidual RSS in South Africa are probably earning super-profits
in view of their advantageous locations (See Chs. 4,6).

However, these profits will not cause any RSS to fall under the
eye of the Regulation of Monopolistic Conditions Act.(223)

On the contrary, Part III will indicate that regulation of‘RSS‘
in RSA has been at the direct expense of all the RSS consumers,
and to the indirect benefit of only some of them.

(221)
(222)
(223)

Posner, (1974), P.356. ,
Lombard, (1974), P.99; and 'SA in the 60's', Pp.44-45.
No. 24 of 1955. ‘ '

ey
e
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5.16.5 The proponents of the regulation in the public
~interest theory would argue that the costs of RSS regulation
in SA are the costs of a social gbal(-- here the necessary
security and stability of an essential commodity. A better
explanation is provided by the DG-Goal Theory -- RSS regu-

lation is to achieve specific governmental objectives (as
opposed to an altruism of the government toward the public).

5.16.6 The modified version of the public interest theory,
which maintains that regulation fails due to mismanagement,
is also Tikely to be inapplicable to SA. It will be shown 1in
Ch. 8, once the government objectives have been listed, that
there is no evidence of inefficiency in their achievement.
In addition, it should be noted that this "mismanagement"
theory should be more applicable in those cases where the
regulatory agency is a separate body from the government.
5.16.7 In his article(?2%)
"...collusion among politicians" and suggests that powerful
political groups may be able to use their power to obtain
pecuniary income or impose their conception of the public
interest. It is 1ikely that the National Party has the
power and cohesion to accord with Posner's theory.  However,
it is again suggested that the DG-Goal Theory provides an
'1mproved explanation in that through it a moré closely defined
réasoning can be applied to any government action.

Posner raises the question of

5.16.8 Fair rate of Return.' Averch and Johnson develop a
theory of a monopolistic firm wishing to maximise profit, but
subject to a rate of return constraint (based on the value of

capital emp]oyed).(zzs) This theory is inapplicable to RSS
for two reasons.  First, the SA government does not ostensibly
wish to ZZmZ¢ the RSS or 0C profits to a "fair rate“.(226)

/

{(224)
(225)

(226)

Posner, (1974), P.340.
Averch and Johnson, (1962).

See 7.5.11 for a discussion on the changing attitude of -the government towards
the 0OC, however.
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Rather, it wishes to enhance and stabilise their profits to
ensure that the O0C continue to operate in SA. Secondly,

" RSS and 0C regulation is not based upon capital employed,
but rather upon a government-controlled OC gross margin.
(See 3.5). ’

5.16.9 Empty Motions. Lindblom believes that many of the wel-
fare effects of regulation are too complex for objective
assessment (5.7). Indeed, it is possible that the SA
government is not fully aware of the costs that RSS regula-

tion imposes upon the consumer. However, in spite of the

fact that the SA government may not have full knowlédge, it

hds clear enough objectives to ensure that the actions it takes
are not "empty motions". It is 1ikely that this theory was
directed at regulatory agencies in USA that are separate and
independent of the government itself.

5.16.10 The Capture Theories. The first two capture theories
discussed above have been shadowed by the improvements of
Stigler's theory. They do not provide an acceptable link
between the groups interested in regulation, and the emergence
of that regulation. In Part III of the thesis, it will become
clear that the SA government is not domihated by "oil interests"”
in the provision of its regulation.

5.16.11 According to Stigler's theory, the interest groups
lobbying for 0il regulation would be first, the 0C; secondly,
the RSS represented through the 0C, and thirdly the RSS répre—
sented through bodies such as the Motor Industries Federation.
He would maintain that the following facters would work in
favour of the government providing regulation to the RSS:

the Targe number of RSS in SA, the fact that they are already
organised through their 0C and the MIF, the inelastic demand
for RSS fuels, the information likely available to the RSS on
how regulation would affect them, and the low opposition from
-adversely affected groups (ie. their consumers, who have little
knowledge of the effects of regulation, and who have no equally

/
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effective body to represent:them to oppose regulation).

- Tt might be argued that the 0C, the prime interest group,
would prefer cartelisation to regulation, but Stigler would
reply that in the South African situation the government
would not allow private manipulation (cartelisation) of a
strategic industry =-- it would prefer such manipulation to
be in its own hands.

5.16.12 Because the RSS and‘OC groups are "small", relative
to the whole economy, and because the benefits of regulation
to them could be substantial, Stigler would argue that the
costs to these groups of obtaining beneficial regulation from
the government (ie. the costs of organisation, information,
assessment, and the votes and resources desired by their
political representatives) would be economically justified.

5.16.13 An objection to the use of Stig]eé's theory in ex-
plaining RSS reqgulation in SA is that the obtaining of this
regulation (by pressure groups) is not done in a framework
which will directly, through a democratic process, affect

the careers of any politicians. The pressure group will

not "employ" politicians by means of votes and resources.
Rather, there will be direct negotiation with the government.

5.16.14 Taxation by Regulation. Posner makes a valuable
contribution to regulatory theory in that he raises the issue
of regulation being used as a-taxation tool via the mechanism

of internal subsidies. In SA the internal transfer aspects
of RSS/0C regulations were likely to have been given some weight
in their formation -- it will be seen in Ch. 7 that the govern-

ment gave greater weighting to others of its objectives, though.

5.16.15 It is likely that price regulation ensures a greater
equality of prices throughout SA than would otherwise occur.

~To this extent, it is an internal subsidy mechanism. It will
prohibit the OC from raising prices in one market type (probably
the higher cost/lower volume rural markets) and lowering prices
in another (the competitive urban markets). The state's

/
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objectives in ensuring these stable prices included,

- for example, the desire to transfer wealth to DG supporters
~and to ensure stability in the provision of an essential '
infrastructural service throughout the country. (See Ch. 7).

5.16.16 Another instance of RSS/0C regulation being used as

a transfer device in SA may be seen in the application of

UROTA requirements., UROTA requires certain RSS to supply
several services that would 6n1y be supplied in lower quan-
tities in a free market. However, UROTA requirements are
relaxed in certain areas of RSA and under certain conditions --
~effectively transferring wealth to them.

5.16.17 An important but indirect taxation effect of RSS/0C
regulation in SA, and one of the central arguments of this
thesis, is that the net effect achieved is a transfer of wealth
from the general public to the government, (and to a limited
extent, to the 0C, the RSS, and other sectors of the gconomy).

5.16.18 Posner notes that the perpetrators of certain agree-
ments will have a strong incentive to keep them secret from
those on whom they impose'costs -- this is also later con-
firmed in the SA context. (Ch. 7).

5.16.19 Elasticities of Factors. The application of Migue's
theory to the SA context would lead one to conclude that

~ resources used by the RSS are "elastic" in the long run, and
‘that RSS consumers are not a powerful, cohesive or well-
informed group. Because resources are in elastic supply,
Migue would maintain that any regulatory subsidy would be dis-
sipated among new entrants to the industry. The industry
on]d, therefore, prefer barriers to entry,'and,controls on
output, to a subsidy. The existence of a variety of govern-
ment and 0C-imposed barriers to RSS entry suggests that Migue's
~arguments in the SA context are valid. | ' |
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5.16.20 1In analysing the interest groups involved in "oil"
‘regulation, the 0Cs are clearly the most coherent group --
they are few (efght) in number, have a high interest in,

and benefits to gain from regulation, they have substantial
monetary and information resources, and have direct access
to the government. Consumers will generally prefer regula-
tory subsidies to barriers, because if they are able to enter
the regulatory negdtiations they will attempt to direct some
of the subsidies to themselves. The regulatory framework for
0il in SA therefore suggests that the consumer is very weak.
Indeed it seems likely that there is no body to'specifically
represent their interests in the 0C-government negotiations
(except possibly th Automobile Association).

5.16.21 Capital Stock Theory. This theory is aimed at
explaining the mass of legislation surrounding the (American)
courts, In view of its embryonic stage of development, and
also because the SA government has relatively clear regula-
tory objectives, (as opposed to having to rely upon objectives
developed thrdugh precedents) it is not considered applicable
for SA's RSS regulation.

5.16.22 Direct Information Theory.  Nelson emphasised the
importance of the image of the politicians in the public’'s

eyes, and of their selling themselves as a "product" to
(227)

voters, who are essentially passive. His theory would
maintain that certain politicians would associate themselves
with RSS regulation, and that this would become an elective
issue. It seems that his theory is more applicable to the US
political market because RSS regulation has remained submerged

as a political issue in RSA.

5.16.23 He again raises the valid point that a benefitting
minority will have the incentive to hide its gains from a
"losing" majority. ‘

/

(227)

See also Telser's discussion (1976).
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5.16.24 Maximising Well Being. As with the "empty motions”
~theory, it is suggested that this theory is directed towards
certaiﬁ regulatory agencies that are separate from, and inde-
pendent of the government itself. The SA government has a
clear set of objectives in providing the RSS/0C regqulation,
which would not a]lewvthe concessionary and compromising
atmosphere that emerges under this theory. Note also, that
because the regulators and the goverhment are synonymous in
SA, the application of this theory suggests the maximisation
of regulators'’ well-being -- the hypothesis of the DG-goal
theory. . ' ‘

5.16.25 The Cournot Model. Perry's model is inadequate for
the analysis of RSS regulation, primarily because it is a
model for the determination of the optimal number of firms in
a restrictive situation -- namely, when the imperfectly com-
petitive behaviour of firms in an industry'is resulting in
unexploited economies of scale. The model cannot examine -the

important RSS characteristic of price regqgulation, neither can
it account for the plethora of kegu]ations govwerning RSS,
such as opening hours restrictions. It is suggested that
Perry's model would be a useful method of examining the RSS
industry, should the number of firms (RSS) in the industry

be the only aspect of regulation of interest.

5.16.26 The DG-Goal theory is used as the approach to RSS
regulation in Part III of the thesis. '




159

6. PETROL SALES VOLUMES, RSS "ATTRACTIONS”, AND LOCATION —-
A COMPUTER _MODEL. | |

’ H

6.0.1 VSALES AREA" is defined as the contour around an RSS
that contains that x% of an RSS's customers which have the
lowest ranked déterrence to it. Various sales areas can
thus be drawn around the RSS, depending upon the value of

x specified.

.1 INTRODUCTION

6.1.1 Much of the work in this thesis so far has involved the
description, and the theoretical analysis of RSS. There are
certain important assumptions that have been made: for example,
that total market demand is made up of independent, "small" and
sometimes overlapping areas, and that only within these areas
does "oligopolistic" competition exist. A quantitative and
empirical evaluation of such aséumptions is required.

6.1.2 The SA o0il markets may be analysed at two levels:

that of the RSS, and that of the 0C. It is interesting to

find that the individual firms at both these levels have'certain
characteristics which bear a close resemblance to the "ideal"
cartel.

6.1.3 J.V. Koch(228) has 1isted the characteristics likely to
lead to a successful and long enduring cartel as follows:

(a) The number of firms in the cartel must be small.

(b) The number of points in the market at which binng
and selling takes place must be small.

(c) The transactions of the cartel must be widely pub-
licised in the cartel. o -

'(d) The tfansacticns of the cartel must not be widely pub-
Ticised outside the cartel.

[ e

(228)
Koch, (1976), P.287.
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(e} Barriers to entry exist in the industry. .
(f) The cost and demand structuresvof the cartel members
| are similar, o

(g) The cartel faces consumers without monopsony pbwer.

(h) If the government polices a cartel, through the regu-
lation of some of its conditions, the incentive for
members to break it is greatiy reduced, making it con-
siderably more effective than otherwise.

(i) If the market shares of the firms in an industry are
unstable or falling, the incentive to collude is increased.

6.1.4 The market most 1ikely to have these conditions favouring
~the formation of a cartel is an 01igopo1y.(229) The essence
of oligopoly is the interdependence of firms in the oligopolistic

market.(230)

Other typical (and varying) characteristics of
oligopolies are: the low number of sei]ers,‘the potential for
(or existence of) priée and product competition, uncertainty
as to what the actions of rivals will be, the incentive to main-
tain barriers to entry, to divide markets, and agreement to fix
prices. Their ultimate objective is to put the oligopolistic
cartel in the position of a monopolist. One of the objectives
of the remaining chapters of this thesis {s to examine the
extent to which the o0il industry has achieved a "cartel" position.

It will be shown in Part III that although certain regulations
benefit the RSS and 0C, they are primarily dominated by the

government.

6.1.5 The objective of this chapter is to test the following
major hypotheses:

(a) That location is the most important factor affecting
the sales of an RSS. '

{(b) That the sales area of an RSS extends over only a
"limited"” area because competitive RSS are dominant
sellers outside this "limited” area.

{(229)
(230)

Leftwich, (1970), P.239.
Koch, Op c¢it, P.280.
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(c) That should more than one RSS exist within one of these
"Timited" areas, then those RSS will be in "oligopolis-
“tic" competition with each other.

(d) As a corollary to (c), that each RSS (and their host
0C) will have strong incentives to limit compet1t10n
"because its effects are felt héavi1y by a "few" RSS,
rather than being widespread. ‘

In addition to the above tests, the various attraction factors
{(4.5) of RSS will be examined.

ASSUMPTIONS

6.2.1 A model should be a representation of the most important
aspects of the problem under consideration.  Inevitably, certain
features of the real life situation will not be adequately
represented. This and the following section Tist the assumptions
and limits of the RSS computer model that has been developed.

, | ,
6.2.2 The model is static, rather than dynamic in its handling
of time. It is necessary to assume that the maximum hunger value
for each individual customer will occur at least once during the
time period covered by the model. The model in this chapter was
set up using data covering the whole of 1978, and therefore this
assumption will have nOveffect on the results. However, should
the model be used for analysis over periods of say, less than a
month, then certain customers who visit RSS less than once a
month must all be assumed to visit RSS that month. For example,
it is possible that somebody may fill his car only once every two
months. The output of the model will be affected in that,
although synthesised sales volumes will beAcorrect, the synthe~
sised numbers of customers allocated to each RSS will be too high.
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6.2.3 Another imb]icit assumption of the model is that all
customers will have the time, during the period covered by
the model, to visit the RSS of their choice. It is unlikely

"~ that the model will ever be run to cover so short a period that

this assumption has any effect.

6.2.4 The problem of external interaction was introduced in
4.19. It is likely to have the greatest effect upon the model
when the study area is "small", or when the RSS concerned are
located on major freeways or roads in which a large portion of
the traffic is likely to be "long-distance". The choice of
study area for this thesis was guided by these considerations.

(6.6) Neither of the two methods of minimising the effects of

external interaction suggested was used, however. Cost con-
siderations precluded the additional surveys required to increase
the size of the study area, and to obtain reliable data to insert
into external zones. A relatively small prdportion of external
customers exists in the RSS study area chosen, (8%), yet even
here a sample size of 1215 customers would be required to set

up one external zone with an AVD confidence interval of 7 1 km

at a 95% level of significance. '

6.2.5 These figures were calculated from‘the RSS survey as
follows: 0f the 300 customers in the survey, 24 (8%) were
external. These customers had an AVD sample standard deviation
of 5,003 km. The desired confidence interval is I km, and the
desired confidence level is 95%. Emory(23]).shows that the
standard error of the mean is therefore 1/1,96=0,5102 and that

5,003 h -
,5102 = 2222 - Therefore n 97,155.
0,5102 T

Because only 8% of customers are external, total sample size
required is 1 215.

6.2.6 It is assumed that cij (see rank distance factor, 4.15)
is an adequate deterrence function. The concept of AVD was
developed in 4.3.5, but cannot be used in the model as the

/

(231)

Emory, (1976), Pp.149-151.
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deterrence function because of the difficulty in obtaining an
“avérage“.AVD for any single customer to each of the RSS under
study.f The problem would be compounded when, as in this model, -
customers are aggregated by zone. For this reason, i to j road
distance has been used as the primary measure of deterrence in
this model. It is closely correlated with customer AVDs, because
as the road distance from i to j decreases, so will most AVDs.
Table 6A shows average customer deterrence used in the model
alongside the average AVDs for each j obtained in a survey (see
below). A coefficient of correlation of 0,8035 was obtained.

TABLE 6A.  THE CORRELATION BETWEEN AVD AND DISTANCE
DETERRENCE MEASURES

RSS 1 2 3 4 I

AVERAGE AVD - 3,694 4,121 5,849 3,492 3;466

AVERAGE DETERRENCE 14,656 14,769 15,438 13,562 13,081
(FROM MODEL) .

Average AVD = -7,8582 + 0,83787 (Average Deterrence)
Coefficient of correlation = 0,8035

6.2.7 When a model is set up for a particu?ar area, it is

assumed that none of the characteristics of the area under study
change over the period analysed. A particularly important
variable in the RSS environment is trading hours. A change in
trading hours will affect the relative convenience of many RSS
(eg. later hours may mean an RSS a long distance from work, but

on the customer's desired route, can now be reached). To assess
the effect of a change in trading hours, the change in the numbers
of customers residing in each i zone during selling hours must be
,examiﬁed. | o



6.

3

164

6.2.8 Other variables assumed constant are the season, the
state of the economy, political factors, government regulation
and the characteristics of the customers. '

LIMITS OF THE MODEL-

6.3.1 The RSS model is specifically for the determination of
petrol sales, and NOT spares, vehicle or workshop sales. A

recalibration of the RSS model may enable it to predict such

sales, but the application of one of the gravity shopping

-models is likely to be more applicable, for the reasons dis-

cussed in 4.14,

6.3.2 The user must be well aware of the different types of

RSS (See 3.2) when setting up the model. Both the deterrence
and attraction factors will have different weightings for these
different RSS. For example, customer toilet facilities will be
a far bigger "attraction" for a national route RSS than a
suburban RSS. For this reason, it is important that when a
study area contains more than one type of RSS, a dummy variable
for each type of RSS be used in the multiple regression to ob-

- tain the composite attraction variable.

6.3.3 If the model is set up in one area, the parameters ob-
tained may not be used in another study area, because so many
known and unknown variables change between different areas.
(eg. cultures, habits, work types). Ideally, the model should
be set up and run immediately, and not as an ongoing model-unless
input is continually updated. It is a static, rather than
dynamic model. ' |

6.3.4 If the model is to be used to analyse short term Changes
in sales, a z factor described in 4.14.6 must be used for each
gaining RSS.
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TECHNICAL DESCRIPTIONibF THE MODEL

- I

6.4.7T MA listing of the programme, which is written in
FORTRAN IV, is provided in Appendix 1. Appendix 2 provides

-a description of the input required and options available;

Appendix‘3 provides a flow diagraﬁ. Certain aspects of the
programme require further discussion.

6.4.2 Golden-section search is a method described by wiTson(232)
to optimise some goodness of fit statistic. The RSS model has
the option of using a coefficient of correlation, or a difference

of squares as this statistic. The procedure works as follows:

'initia11y, for each of the model's parameters, a minimum and a

maximum calibration parameter value is input into the model.
Let these values for one of the parameters beAB% and'ag
respectively, where the iterations of the procedure are

represented by k. ‘sg and sg are obtained as follows:

1 0,382 ( By - B ) + B)

1 0,618 ( By - 8l ) + p)

The values 0,382 and 0,618 ére approximations for

F n-1-%k and F n-k
n+1-k P ik
where the Fs are Fibbonaci numbers defined by

FO = F] = 1

F.=F

n n-1 " Fopoge M2 2

6.4.3 If R is being used as the goodness of fit indicator,
Wilson shows that if

(232)

Wilson, (1974), Pp.320-322.



Then g lies in the interval

R ( 55- ) < R Bﬁ ) Then g 1ies in the interval
[33 to [32

6.4.4 This will provide the two new estimates for the next
iteration, and the procedure is repeated. The RSS model
'requires‘the following input for the calibration procedure:

(a)
(b)

(c)

(d)

An initial upper and lower estimate for each parameter.
The number of golden-section iterations required for each
parameter.

The number of overall iterations for all parameters.

This is required because the optimal value for one para-
meter is unlikely to remain constant as the values for the
other parameters in the model are adjusted. The model
optimises a , then B, and then ¥y individually, but the
resulting values are unlikely to be optimal when taken
simultaneously. Therefore, once the lower and upper
limits for each parameter have been narrowed by the golden-
section search the required number of iterations, those
lower and upper limits are again widened, and the overall
procedure 1is repéated. 1The average of the Tower and
upper Timits of each parameter will tend toward joint
optimality on a series of overall iterations.

The amount by which the lower and upper limits of each
parameter are widened on ea¢h parameter can be selected

by the user. A value of 1.5 is suitable for an initial
calibration run, and of 1.1 for “fine tuning". |

6.4.5 The model allows for the insertion.of a "distance to next .
opportunity" factor for each i to j combination (See 4.13, 4.14).

Because these values may be of less importance than the deterrence

function ¢, the user may wish to ignore this section of the model
by inserting values of 0 for ATRA{I,J) and B.
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6.4.6 Use of the calibration "goodness of fit" indicators.
The model has two statistical indicators for the comparison
of actual versus synthesised sales at each RSS. The sum of
squares D is a measure that closely parallels the least
squares method used in regression analysis. Its formula is
as follows:

6.4.7 If synthesised sales are calculated while maintaining
the objective of minimising D, both positive and negative
deviations between actual and synthesised sales will be
accounted for, and larger deviations will be given a greater
weighting. ) If it can. be assumed that p (Sj}Aj) has the same
variance o for all Aj’ and that the means E(Sj) lie on a
straight Tine, and that Sj are statistically independent, then
the Gauss-Markov theorem can be used to justify the use of this

formu]a.(233)

If the further assumption that p (Sj[Aj) is normal
is made, then maximum likelihood estimates( 34) also justify the
use of this method. Minimising the sum of squares will ensure

that the two lines are as close as possible to each other.

6.4.8 The coefficient of corre]ation; on the other hand, is a
measure of linear relation between A and Sj' The formula

he -6 (59
/( <ZNA> >(z <§ ) -(st>2>

6.4.9 The maximisation of r during the model's caTibration will

NZ:D

not ensure the minimisation of the deviations between Aj and Sj’
but it will ensure that they parallel each other as closely as
possible. This is because r at no stage specifically minimises

/

(233)
(234)
(235)

Wonnacott and Wonnacott, (1970), Pp.21-22.
Supra, Pp.34-38.
P. Hickman and J.G. Hilton, (1971), P.298.



168"

differences between Aj and Si. Rather it will maximise the
"degree to which the variables are reTated“.(ZBG) " Wonnacott
explains that the formula will (i) calculate the deviation of
the Aj and the Sj from their respective means, (ii) sum each
pair to indicate which cartesian quadrant they are in, (iii)
ensure a common unit of measurement of these sums (standard

(237)

deviations), and (iv) adjust each vector for sample size.

The difference between these two goodness of fit indicators

is indicated in Diagram 6A. Their use is described in 6.5.
Diagram 6A. Comparison of Calibration Indicators
‘Sales a) Sales b)
/ MINIMISE D [ MAXIMISE r

~actual sales ——y

/

synthesised sales

actual sales

& ] = J

6.5

SETTING UP THE MODEL

" 6.5.1 The following data is required by the model, and is input

according to the format in appendix 2.

6.5.2 Having selected the study area (see 6.6), it was decided
that the most convenient i zones would be the enumerated sub-
districts specified by the City Engiqeer‘s Department, Cape Town.
These are sub-divisions of magisterial districts, used for planning
purposes. The j in the model are individually located RSS,

rather than zones. A .

(236)
(237)

e g - o

Wonnacott and Wonnacott, (1970), P.103.
Supra, Pp. 103-107.
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6.5.3 The road distance from eACh i to each j was measured

on a 1:12,500 map of the study area with an opsomefer.

" Using this data, and the formula E79, a matrix of rank

distance factors was calculated to be used as the deterrence
function Cij'

6.5.4 A point is requifed somewhere in each i, from which to
measure distances. Rather than using the centre of each i,

a point was judgementally determined in each i to approximate
the "centre of gravity" of income. Because average incomes

by i were used, this is equal to a “"centre of gravity of
customers". A personal knowledge of the study area was required
- to do this. In those residential areas that are evenly spaced
w{ih houses, the centre of fhe zone was used, but where houses
are concentrated on one side of the zone, or where large blocks
of flats exist, a subjective adjustment was made. )

6.5.5 There are certain difficulties involved in defining the
boundary of the study area, after the érea itself has been chosen
(See 6.6). Because the RSS model is a probabilistic model, no
clear boundary exists. Note that the larger a study area is,
the greater the number of RSS it will contain, and therefore

the less serious will be this problem.

6.5.6 If the boundary is drawn too close to the RSS under study,
customers that should be included will be excluded, and average
sales per customer will be overestimated by the model.

This will cause the consumption constant (RSS expenditure out

of available income) to be too high. Conversely, if the study
area is drawn too large, it will include customers who would
actually patronise RSS outside the study area, causing average
sales per customer to be underestimated by the model and too low
a consumption constant. Ideally, the bounday should be drawn $0
that sales to customers residing inside the study area who patron-
ise outside RSS are equal to sales to customers from outside the
study area who patronise inside RSS. When this is achieved, the
cohsumptidnvconstant calculated by the model should equal that
obtained in an area customer survey.
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6.5.7 Because the obvious source of population and income data
for the survey was the Technical and Management Services
enumerated sub-districts (ESD), the study area boundary had to
be based upon them.  The RSS surrounding those RSS under study
were linked by straight lines, to form a polygon. A1l ESD
which had their major portion inside this polygon were included
in the study area. " When this was done, it became clear that
certain i zones had been excluded (eg. UCT) and these were
added in. The resulting consumption constant calculated by
the model was 0,027. -

6.5.8 The population of each customer zone is required. This
- was obtained from the City Engineer's Department pub1ication§238)
Unfortunately, the most recent data available was for 1970.
There has been an increase of approximately 90 dwelling units
in the ‘study area since then, (ie.‘approximate1y 340 persons),
and virtually no reductions. This repfesents an error of +1%

of the study area population.
The data was available for both white and coloured persons,

and a weighted total was used.

6.5.9 Average per capita income for each customer zone is
required. This was obtained for the coloured, and for the
white population from the City Engineer’'s Department.(239)
The most recent data available was for 1970, and this was
updated by a factor 1}974 for whites and 2,255 for coToureds.(ZQO)A
6.5.10 Actual sales for each RSS are required. The annual

sales in rand for each RSS were inserted into the modeT.(Zal)

6.5.11 A distance to next opportunity ratio was inserted for

each i to j combination.  The ratio was obtained as follows:
/
(238) ,, ; s . . :
Cape Urban Area Population by Suburb®, 1970. TMS, City Engineer's Department,
Cape Town. ‘
(239) , o . ; :
Average Family Income in Greater Cape Town"”, TMS, City Engineer's Department,
Cape Town. : , ‘
(240) " : o ’ ‘
Trends", P4.4. Vol.2, No.l, Sept.78, Bureau for Economic Research, U.Stellenbosch
(241) :

26,8c/L -- a weighted average at the end of 1978.

T . - ¥ ;e T W RN S v e M . e
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for each Cijo the ci5 to the next ranked j, ie. u+l, was
obtained. The ratio used was: ‘

©ij (u+1,4)

Cii (u,i)

6.5.12 An attraction value for each RSS was obtained as

follows: firstly, all data was input into the model with the
exception of the attraction values. Values of 1 were then
inserted for the attraction values for each j,vand for the upper
and lower .1imits of the attraction parameter, alpha. The model

~was then calibrated using the coefficient of correlation as a

goodness of fit indicator. The result was an allocation of
customers to RSS based upon the deterrence function and upon
the distance to next opportunity only. The essential output
for this run is shown in Appendix 4.

6.5.13 Differences between actual and synthesised sales in this
run are caused by: firstly, not accounting for the different
attractions of each RSS, and secondly, errors and inadequacies
in the deterrence function and distance to next opportunity
ratio (see 4.17). Because there is no practicable means of
isolating this second cause, the entire difference is assumed

to be accounted for by a lack of attraction values. Hence

the ratios actual sales/synthesised sales for each J are the
“perfect" attraction factors. '

6.5.14 If these values are now used as‘attréction factors, and
the model 1is again Ca]ibrated,(242‘ synthesised sales for

each j should exactly equal actual sales. The output from this
run is shown in Appendix 5. Discrepancies between actual and

synthesised sales of up to 0.2% are the result of imperfect

calibration -- this particular run was allowed 11 golden-section
iterations within each of six overall iterations --. requiring
a little under a minute of CPU time. ‘ /

(242)

Using the difference of squares as the goodness of fit indicator. On this
run the minimum possible deviations between actual and synthesised sales are
required (rather than the closest possible "parallel" relationship).
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6.5.15 These "perfect" attraction values may now be used as
dependent variables in a multiple regression, with the inde-
pendent variables being the various attraction factors listed

in 4.5, The predicted‘attraction values for each j are then

inserted into the model -- the essential output for this run
is shown in Appendix 6. The model is now ready to be used
for the analysis of changes in the attraction independent
variables, or other input data, or for predictions for hypo-
thetical RSS sites.

THE STUDY AREA

6.6.1 The study area chosen was approximately 10 km2 covering
parts of the suburbs Mowbray, Rosebank, Rondebosch and Newlands
in Cape Town, (See map in Appendix 7). It consists of five
RSS and thirty-six enumerated sub-districts (ESDs) which were
used as i zones. This particular area was chosen because:

(a) It is the only area in the Cape peninsula that consists
of a "cluster" of RSS surrounded by an area containing
no RSS.  This made the definition of the study area
boundary easier, and also reduced the problem of external
interaction slightly (See 6.2.4).

(b) It contains five "suburban" RSS (See 3.2). This means
that the study area need not be as large as would be
required for the analysis of nationé] route RSS, for
example. In addition, because the RSS are all of the
same type, this simplifies the multiple regression re-
quired to predict the attraction factors, because a
dummy variable for each type of RSS is not required.

(c) The area is close to the university.

6.6.2 In addition to the data requirements'méntioned in 6.5,
a.survey was made of the RSS in the study area to determine the
average AVD for each RSS. This was used as an additional check

/...
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on the validity of fhe‘model's results, which are discussed
in 6.7 and 6.8. ‘

The Survey was conducted on the forecourts of the five RSS
namely: |

1. Hunt's, Rondebosch.

2 Robb Motors.

3. Cottage Motors.

4., Premier Motors.

5 Campground Service Station.

6.6.3 The survey dates chosen were the 9th, 10th and the 17th
of October, 1978. These dates were chosen with the objective of
obtaining a representative cross section of the poph?ation who
visit these RSS. The 9th was a "normal" day during school holi-
-days, the 10th was a public holiday on which a large cricket match
- was being played approximately 1,6 km away at Newlands on the
border of the study area, and the 17th was a “normal"” working day
for all. The results were weighted as follows: the 9th -- 0,19,
the 10th -- 0,13, the 17th -- 0,68. A total sample size of 300
was chosen, ie. approximately 60 customers for each RSS. This was
ascertained after a pilot survey indicated the approximate sample
size required. .The final results gave the validities shown in

Table 68B.
TaBLE 68(%%3) SURVEY AVD  SUMMARY
CRSS HUNTS 1 ROBBS 2 COTTAGE 3 PREMIER 4 CAMPGROUND 5
Sample Size 62 66 53 61 58
AVD Confidence |+ 2km +2km  +2km  + 2km + 2km
interval
Confidence level | 99,8% 99,5% 98,6% 99,9% 99,9% -
Average AVD 3,604 4,121 5,849 3,492 3,466
Sample Standard |5,0460  5,7846  5,7998  4,6606 4,305
Deviation :

N A

4 . : : .
(243) Confidence levels for each RSS were calculated as follows, given sample sizes,

AVD confidence intervals, and sample standard deviations:

s (Bstimate of standard error of the mean) = Sample standard deviatio
JN-1 -
Confidence level (in standard deviations) = Confidence interval / a_

X
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6.6.4 A simple questionnaire was designed to obtain each cus-
tomer's AVD. It proceeded as follows: firstly, it was ex-
plained that a survey was being done by a student concerning the
convenience of service stations to customers. Customers were
then asked to answer three short questions: from where they had
just come, (ie. the Tast place they turned off the car's engine);
to where they were next-going (similarly defined); and why they
came to that particular service station.

6.6.5 The first two questions enable the calculation of AVD when
plotted on a map. The third question was a brief check on the
answers given to the first two; (eq. thére is something wrong if
» the customer had an obviously high AVD, and yet maintained he
came to that RSS because it was the most convenient), and it also
gives a rough, but independent estimate of the importance of
various attraction factors to customers. The emphasis in the
questionnaire was on brevity and simplicity. The response rate
was 99,3%. The resuité are summarised in Table 6C, and must be
~interpreted with caution because:

(a) A single question which solicits answers cannot be as
reliable as a series of questions designed to gauge the
importance of the reasons for visiting an RSS.

(b) The importance of each reason need not necessarily be
proportional to the % occurrence in Table 6C, ie. for any
single customer, one particular reason may exceed all
others. ‘

6.6.6 Table 6C nevertheless confirms the overwhelming importance
of locational convenience, and it also highlights the importance
of habit (which in many cases is also related to loyalty).
(Habit was discussed in 4.2).

6.6.7 On the same days the survey was conducted, each RSS was
assessed for its attractive factors. The. results are presented
in Appendix 8. ‘
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RSS

TABLE 6C. CUSTOMER REASONS FOR VISITING

REASON NUMBER OF CUSTOMERS AND PERCENTAGE

RSS 1 2 3 4 5 TOTAL

Locational | 5g 93.5 |55 83.3] 43 gf,] 52 8éﬁ2 % 62,1 | 200 81,3
Habit 7 1,3 (12 18,2017 32,1|13 21,3|17 29,3| 66 22,0
Credit 3 4,8|6 9,0 7 13,2| 5 82| 3 52| 24 8,0
Hunger 6 9,7|3 45/ 5 94/ 1 1,6(3 52| 18 6,0
Service 3 4,82 3,00 3 57| 7 1M.,5| 2 3,4] 17 5,7
BRAND (Total) | 4 6,5| 2 3,0{ 2 3,815 24,6| 6 10,3| 29 9,7

Shell 6 6 2,0

Caltex 15 15 5,0

Mobil 2 2 0,7

B P 4 2 6 2,0
LOVALTY 1 1.6 4 7,5 1 1,6 6 2,0
OTHER 1 1 1,91 1.6 3 1,0
i

6.

7

EVALUATION OF HYPOTHESES:

6.7.1 HYPOTHESIS: Convenience of location is the most important
factor affecting the allocation of customers to RSS in the study
area. '

.6.7.2 'METHOD 1:
using "perfect” attraction factors.

The model is set up to represent "real life"
| (4.17, 6.5). The model is
then rerun using the same parameter values as in the "real life"
calibration run, except that all the RSS's attraction factors
parameters are set to zero to eliminate their effecf.
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The result will be an allocation of customers based upon
locational convenience only (through the deterrence and distance
to next opportunity data). Identical pérameters are used in
this second run, because they define that particu]ar set of RSS
under study.

6.7.3 RESULT 1. The results are summarised in Table 6D, which
indicate that for this particular study area, the ignoring of

- all the RSS's attraction factors simultaneously (ie. the con-
centration upon locational factors) resulted in variations of
sales between 0,1% and 12,5%.

i

TABLE 6D. THE IMPORTANCE OF LOCATION

RSS 1 RSS 2 RSS 3 | RSS 4 RSS 5 TOTAL

Actual Sales 469 536 |501 696 |437 376| 572 448 | 479 184 |2 460 240

Sales based upon 473 179 {502 444 |382 793} 574 557 | 527 267 |2 460 240
location only

Locational/actual % 100,8 100,1 87,5 100,4 110,0 100,0

6.7.4 It is likely that the above approach has underestimated the
effect of RSS attraction factors, however. Note that total

sales for each of the model’'s runs are identical. This means
that during the "location" run, even though each RSS had zero
attraction, the total number of customers attracted into the

study area was still the same. In real 1ife, some of these
customers would have allocated themselves outside the study area --
~je. a p%ob]em of external interaction would arise. (4.19, 6.5).
However, one of the objectives in choosing the study area was to
minimise this problem. (External customers in the study area
comprised 8% of customers). For future résearch, it is suggested
that a larger study area be .used to minimise the effect of
external interaction.

L e - . P e
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6.7.5 METHOD 2.  The model is set up to represent "real life"
using "perfect"” attraction factors. It is then rerun using
identical parameter values, but with the attraction factor

for RSS 1 set to zero, other RSS retaining their "actual" attrac-
tions. The synthesised sales of RSS 1 are then compared with
its actual sales to indicate what proportion is accounted for

by locational factors. The procedure is repeated for each RSS.

6.7.6 RESULT 2. The results are summarised in Table 6E, which
indicate that the power of locational factors to allocate cus-
tomers over RSS can vary from 41% to 53% of individual RSS sales.

TABLE 6E. THE IMPORTANCE OF LOCATION

RSS1 | RSS2 | RSS 3 | RSS 4 | RSS 5 | TOTAL

Actual Sales | 469 536 |501 696 | 437 376 {572 448 ] 479 184 |2 460 240

Sales based upon 249 478 |240 183 | 180 856 1266 001 | 224 698 -
location only

Locational/actual % 53 48 41 46 47 -

6.7.7 The problem of external interaction is Tlikely to be considerably
reduced using method 2, because customars will most likeTy‘allo—
cate themselves to other RSS within the study area, rather than
outside the study area, when they are no longer "attracted" to
any single RSS.

6.7.8 The difference between the two approaches is that method 1
gives an allocation of customers using locational factors only
when all RSS have zero attraction at the same time, whereas method
allocates customers aésuming only one RSS has zero attraction --
the others remain as in "real life". The answer to the question,
"To what extent does location of an RSS account for the allocation
of its customers?" therefore depends upon: '
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(a) How many othef RSS are competing for those custonmers;
(b) Whether the attractions of these competing RSS are

eliminated, or included in the model.

The approach of method 2 is likely to be of the most value to
users such as 0Cs.

NOTE 1: A further confirmation of the importance of lTocation
as a factor allocating customers over RSS can be seen in the
survey results of Table 6C: 81,3% of customers volunteered
(ie. without any prompting) locational convenience as a reason
for visiting the particular RSS.

- NOTE 2: The above results are also supported by those of the

third hypothesis.

NOTE 3: A close relationship exists between -increases in
deterrence and decreases in sales of an RSS (ceteris paribus).
When the deterrence function from each i zone to RSS 4 was
iteratively increased in compounded steps of 2%, then RSS 4's
sales fell, but not as rapidly as deterrence increased. The

iterative serijes of runs on the model are summarised in Tab]e 6F",

(244)

TABLE 6F. DETERRENCE -- SALES ANALYSIS
ITERATION 1 2 3 4 5 | 6 7 8 9 10
% Deterrence Increase (2,0 {4,0| 6,1| 8,2 10,4} 12,6 { 14,9 |17,2119,5 21,9
% Sales Decrease 4,0 7,7111,3114,8 18,3 21,7 {1 25,0 {28,2 { 31,4 | 34,4
ITERATION 11 |12 | 13 1 14 15 16 17 18 19

% Deterrence Increase|24,3126,8{29,4{31,9 (34,6 | 37,3 40,0 42,8 | 45,7

% Sales Decrease 37,4140,2{43,0|45,7 |48,3| 50,8 |53,3|55,6|57,9

/..

(244)

If the légarithm of sales are regressed against the increase in deterrence,

the relation: log, (0,00l.sales)=(8,23687- 1,89178(1+i)) where .i is the %
increase in deterrence is obtained. R2 = 0,9999.
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6.7.9 HYPOTHESIS: The size of an RSS's sales area is limited
by competition.

6.7.10 METHOD: The numbers of customers allocated to RSS 4
will fall by more than 50% if the ratio of average deterrence
from all customer zones to RSS 4 to average deterrence from all

i to all other RSS increases by 50%. Most of the customers

lost by RSS 4 will be located outside its 50% sales area contour.

6.7.11 RESULT: An increase in the averagé deterrence to RSS 4

by 50% (deterrence to other RSS remaining in "real 1ife") resulted
in a fall in RSS 4's sales of 61%. Table 6G analyses the cus-
itomers lost by RSS 4, Row d shows the % of customers lost outside
the three sales area contours examined; row e shows the % of the
sales area from which these customers were lost. Row f summarises
the analysis by clearly showing a greater % of “peripheral" cus-
tomers to be lost to other RSS than "nearby" customers. This
means that the severest competition exists on the peripheries

of their market areas.

TABLE 6G. DETERRENCE -- CUSTOMER ANALYSIS

a SaTes area (x%) = 539% 789 91%

b | Total no. of customers lost . 3871] 3 87113 871

C No. of customers lost outside x% sales area 2 2161 1 220 513

d % of customers lost outside x% sales area 57% 32% 13%
e % of sales area in which d were lost 47% 22% 9%

f d/e % , . | 122% | 143% | 147%

6.7.12 HYPOTHESIS: - A change in the attraction value of an
RSS will have its greatest effect upon other RSS located inside
its original sales areas.
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6.7.13 METHOD: The original 25,1%, 51,2%, and 80,6%
sales areas of RSS 5 were examined when‘the attractipn factor
for RSS 5 was increased by 50%. - (The attractions of other

RSS remaining constant). It is shown that most of the addi-

tional customers gained by RSS 5 were already in its original
sales areas.

6.7.14 RESULT: Table 6H summarises the results of this run.
It clearly supports the view that RSS 5 is in competition with
other RSS in the study area, and that its actions affect these
RSS. (See 6.1).

TABLE 6H. ATTRACTION -- CUSTOMER ANALYSIS
a Sales areas (x%) of RSS 5: ‘ 25,1%  51,2% 80,6% ‘

b Total no. of customers gained 1973 1973 1 973

c No. of customers gained within x% s. area 407 858 1 461

d | c/b%. ie. % of total gain 20,6% 43,5%  74,0%

e | Nos. of RSS within RSS 5's x% sales areas 4,5  3,4,5 3,45

f | Index of sales area %s (base 25,1%) 100 204 321
lg Index of customer gain (base 20,6%) 100 21 359
R AN

(245)

A gain of customers by an RSS must, of course, increase its original sales
~area contours, ’ '
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6.7.15 The sales area %s (row a) have been compated to the %
customer gains (row d) by constructing an index for each.

They are presented in rows f and g. It can be seen that the
greatest customer gains by RSS 5 have been made in the outer
sales areas. This is because most customers close (ie. with

a low deterrence) to RSS 5 were already patronising it. In-
creased patronage was obtained from those customers to whom two
or more RSS had approximately equal deterrence. To these cus-
tomers, the increase in "attraction" of RSS 5 proved the turn-
ing point‘in their patronage.

6.7.16 Thus the major competiﬁion between RSS will be through
‘the variation of their composite attraction factors, with the
objective of gaining the customers closer to the peripheries of
their sales areas (ie. on the outside of the 70-80% sales areas).

6.7.17 This result also provides further support for the first hypo-
thesis above ~-- for the majority of customers, the deterrence
function has proved more important than the attraction function

in their RSS patronage decisions. The next hypothesis also
supports the existence of this same competitive situation within
sales areas. It shows how the closer RSS are to each other, -
the greater the competition for the SAME customers.

6.7.18 HYPOTHESIS: Should the sales area of an RSS contain
other RSS (sharing RSS), those sharing RSS will have a strong
incentive to eliminate the first RSS; the sharing RSS lying
in the “closer" of the eliminated RSS's sales area contours

will have the greater gains.

6.7.19 METHOD: The model was set up as for "real Tife", except that
RSS 5 was eliminated. It was then recalibrated -- identical
paraméters could not be used because they define only the "real

lTife" set of RSS. The}a11ocation of customers resulting from

this run was then compared with the "real life" customer alloca-
tion.
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6.7.20 RESULT: The customers previously patronising RSS 5

were allocated among RSS 1,2,3 and 4. RSS 4 is within the

25,1% sales area contour, and RSS 3and 4 are within the 51,2%
sales area contour (see Row e, Table 6H). This hypothesis
maintains that RSS. 3 and 4, in that order, will have the greatest
% gains, (if other things are held equal).

TABLE 61. ANALYSIS OF REMOVAL OF RSS 5.

RSS  NUMBER ' 1 12 3 g | 5 [TOTAL

a | "Real life" a110cation of customers |7 074{7 1405 64315 9965 064{30 917

b ! Allocation of customers with
RSS 5 eliminated . 7 29717 9087 6088 104} - {30 917
cl| %’ gains 3% 11% | 35% | 35% - 0%

e ATTRACTION 2,695]2,71413,142|2,707 |2,482

Table 61 presents the results of this analysis. As expected,
RSS 3 and 4 have the highest gains. However, it was expected -
that RSS 4 would have a greater % gain than 3 -- in fact the
gains have been identical, although RSS 4 did have a greater
absolute gain. The reason that RSS 3's % gain has been ‘as

large as 4's is that RSS 3 has a higher attraction factor in the
model. Row d presents e raised to. the power of the attraction
factor for each RSS. = It is clear that the attractions of RSS
are an important factor in the allocation of customers,
PARTICULARLY when the RSS are close to each other. This supports
the above hypothesis, because it again shows that when the
~importance of deterrence in the customer RSS patronage decision
is low, (because the two RSS have approximately equal deterrence,
or very low deterrence) the importance of the attraction factors
becomes paramount.
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ADDITIONAL RESULTS

6.8.1 Certain of the attractive factors of an RSS making up
the composite attractive variable in the model are controllable,
ie. may be varied if the RSS concerned, or its host 0C desires.
It would be of considerable value to the RSS to know what the
effect on its sales will be if it changes one of these
"attractive elements". (See Appendix 8).

6.8.2 The method of obtaining the equation to predict the
composite attraction variable has been described in 4.17 and
6.5. The “attractive elements” of an RSS will be the inde-
pendent variables in this equation. The larger is the study
area {(and therefore the greater the number of RSS),'the more
observations there will be in the multiple regression equation.
If there are N RSS in the study area (N observations) there

may only be N-1 independent variables at the most.(zqﬁ)

6.8.3 It is unfortunate from this point of view that the

study afea chosen contained only five RSS. The best equation
obtained used only three independent variables: first, a

rating based on the existence of an attractive amenity (shopping
centre, school, etc.) close to the RSS; second a customer ser-
vice rating; and third, the age of the RSS. The equation

(t values in brackets) was:

ATR = -0,65947 + 0,1388 ATRAM+ 0,171888 SERVC+ 0,015423 AGE.
(-0,418)  (0,884) (1,110) (1,128)
=2

R was -0,1.

6.8.4 In spite of the weakness of this hredictor.equation, some

intefesting results were obtained in Table 6J. The average of

each of the attractive elements for the RSS under study was used

'to build a base case. The effects upon this base case of vary{ng
. .

(246)

Johnstone, (1963), chapters 4 and 5.
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one attractive element at a time were then examined.

Positive

Jinear relationships were established between variations in the

attractive elements, and base case sales.

If,

fpr example,

~the age of this average RSS were somehow increased by 10% from

29,4 to 32,34 years, and the ages of other RSS were held con-
stant, Table 6J indicates that its sales would increase by 3,29%.

6.8.5
(a)

The size of the sales effect depends upon:

The number of independent variables in the multiple

regression equation, and their parameters.

(b) The number of RSS in the study area.

(c) The location of the RSS concerned in relation to its
competitors.
TABLE 64J. THE EFFECT ON SALES OF CHANGES IN

SELECTED ATTRACTIVE ELEMENTS

An independent increase of x%
in one element only of ...

...will cause the RSS's
composite attraction
variable to change by:

...and this will cause
its sales to change

by:

element x%
1. ATTRACTIVE AMENITY 1% 0,4392% 0,32%
(For the study area,
values ranged from ,
1 to.5) ' 10 4,39206 3,23
100 43,92064 32,26
2. CUSTOMER SERVICE: 1% 0,76452 0,56
(For the study area,
values ranged from '
3 to 6) 10 7,64529° 5,62
100 76,45295 56,15
3. RSS AGE: 1% 0,44837 0,33
(For the study area,
ages ranged from
17 to 40 years) 10 4,48379 - - 3,29
100 | 44,8379

32,93

- / LA

-
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6.8.6 An attractive RSS has been defined in 4.17 as one which
will draw more customers than its locational convenience alone’
justifies. The average customer AVD for an RSS will therefore
be a good indicator of its attractiveness -- not a perfect one,
however, because the "centre of gravity" of customers locations
will affect this AVD figure. For example, should a highly
attractive RSS be Tocated in the centre of the heaviest mass

of population in the study area, its average customer AVD will
be lower than expected. V

6.8.7 Table 6K presents these two series of attractions.

The exponent of the attraction factors calculated by the model
are used, because this is the form in which the model uses then.
A correlation coefficient of 0,94 was obtained.

TABLE 6K. SIMILARITY OF AVD AND MODEL'S ATTRACTION

RSS 1 2 3 | 4 5
Average AVD 3,694 4,121 5,849 3,492 3,466
o(Attraction) ’ 2,695 | 2,714~ 3,142 2,707 2,482

6.8.8 The model and the survey have (although not intentionally)
given a crude indication of the validity of the frame, search
and habit concepts (4.2).

6.8.9 The small B ‘parameter obtained in the "real. life" run
indicates that the distance to the next RSS opportunity has Tittle
correlation with the decision to visit an RSS. = This indicates the
existence of customer habit, of Timited customérAsearch, and of *
customer frames of limited size. | ‘
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{(a) 22% of the customers in the survey volunteered, without
_any prompting, habit as a reason for their RSS visit.

It is expected that this figure would be far higher had
a direct question been asked.

(b} This section has indicated the importancé of age in
determining the attractiveness of an RSS, in spite of
the fact that the newest RSS in the survey was 17 years
old! This dindicates that very little is spent by
customers on search to update their frames. The import-
ance of habit was also confirmed during the survey when
it was noted that a "large"portion of the customers
visiting RSS 3 were "elderly". RSS 3 and RSS 1 are
both 40 years old (see Appendix 8). However, RSS 1 has
lost much of its original character and now has a different
clientele.

6.8.10 RSS 3 and RSS 4 had the longest dealer service at 15

and 17 years respectively. The combinations of RSS age,

dealer service, long service of the driveway staff, and unaltered
character of the RSS apparently appeals to the older customers.
It may possibly be argued that a high proportion of the elderly
live in the area -- this poﬁnt was not investigated.

/

DETERRENCE -- A DISCUSSION, AND SUGGESTED NEW LOW COST APPROACH
FOR THE OC. - :

6.9.1 Chapter 4 developed the concept of AVD, and although this
is the ideal theoretical RSS deterrence measure it was not used
in the RSS model for practical reasons. (6.2) - Instead, a
road distance measure from customer zones to RSS was used.

In spite of this apparent disadvantage, the model was adequately
set up for the study‘area. One may conclude, therefore, that
in this particular study area, working or residential proximity
to RSS may be an important (possibly the most important) deter-
minant of RSS sales. '

/
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6.9.2 This does not Hiscredit the AVD concept however, and
particuiar care must be taken when using road distances in
any other study because: '

(a) The study area chosen was particularly suited to the
use of road distances (See 6.6).

(b) A close relationship exists between AVDs and road
distances (See 6.2). '

6.9.3 It is Tikely to be an expensive, time-consuming task to
set up the model for a study area containing say, ten RSS.

‘The model in this chapter took. approximately three normal
working man weeks to set up , (remembering that one of the
. factors in the choice of study areas was ease of set-up).

6.9.4 Appendix 9 provides the details of an RSS model that is
Tikely to be markedly quicker and cheaper to set up, especially
over large areas. It will have some sacrifice in accuracy,
but will be an improvement on the sales prediction methods
being used by many 0C at present.

HIGH CONCENTRATION AREAS

6.10.1 A phenomenon which has been observed is the existence of
"nockets" of RSS in certain areas. For example, there is the.
inevitable "“gasoline a]]ey"‘in small towns-on national routes;
there are also "corridors" of RSS lying on the major routes into
cities (eg. Voortrekker Road, Cape Town).

6.10.2 It is suggested that these high RSS concentrations
emerge in single or merged high prbfit market areas. New RSS
are attracted to these areas even if a substantial number are
already there, because the existing competitors are in fixed
Tocations, whereas the entering RSS have a choice of locations.
This choice allows them to gain a "large" share of the market
(until yet another RSS enters the are;). The inhibition of much
competition (See Ch.8) also ensures that some of the RSS, which
would otherwise disappear do not. ' o
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6.10.3 For example, éésume a town on a national route has

three RSS, all located in its main street, and that none of

them is making outstanding profits. A new RSS may locate on
the periphery. of the town on the main road, and it may compete
éway a lucrative portion of the market. The outcome will be
three RSS with "low" sales, and one RSS at the entrance to the
town, with high sales (drawing the eyes of yet another potential
competitor!)

6.10.4 The high concentration area concept is outside the .
limits of this thesis. '(1.2) However, an approach to
empirical evaluation could be the comparison of median and

modal sales of RSS in a study area. The larger the divergence
‘between the two within an area of limited size, the more likely
the above situation exists.
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SETTING UP THE DGEGGAL) REGULATORY THEORY

INTRODUCTION

“The interests of governments are of many kinds; o0il1 is often
the 1ifeblood of their economies and vital to their military
security; it p1ays‘a role in external pd]itical alignments and
responsibilities; it infTuences, sometimes powerfully, their
balance of payments; it is a significant item for their tax
receipts in doméstic currency; and it is responsible for the
creation of vested interests which often exercise considerable
economic and political influence. Each government is faced

"with a different set of circumstances, and the relative import-

ance of the individual ingredients varies, necessitating
different weightings in the determination of the general
policies to be adopted". (247)

7.1.1 The objective of this chapter is to set up the DG—Qoa1
regulatory theory of 5.15 to enable it to be used to test several
(248) The DG and RGs are
identified, as are their goals. Weightings are then applied

to both the groups and goals. The conteﬁtious nature of this
work has necessitated research in a range of areas, and a depend-

hypotheses in the final chapter.

ence upon the views of'a variety of writers. If the reader is
unhappy with any of the results provided in the evaluation
matrices at the end of this chapter, he is asked to refer to
Chapter 8, in which several major hypotheses affecting some’of
the evaluations are derived, using methods other than the DG
goals theory. In addition, a computer model is developed in
Chapter 8 to allow for the rapid evaluation of alternative
values of contentious variables. This "sensitivity analysis"
allows the effect of error in a variable's derivation to be
seen in the final regulatory decision's outcome.

(247)
{248)

Penrose, (1968), P.23.

In spite of Posner's assertation that regulatory theory has not been
"...refined to the point where it can generate hypotheses sufficiently
precise to be verified empirically”. Posner, (1974), P.356.

7
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LIST OF REGULATIONS AND CONSTRAINTS GOVERNING RSS/0C OPERATIONS

7.2.1 up to 1977, a variety of acts had been used to control

-various aspects of the o0il industry -- these are summarised in

8.3. The Petroleum Products Act, No.120 of 1977, had the
effect of placing most of the government's powers over the 01l
industry into a sihg]e'Act. In addition to the specific
regulations discussed below, this Act gives the government the
power to manipulate the 0il industry at will.

7.2.2 UROTA (Undue Restraint of Trade Act, No. 50 of 1949)

.To combat "...certain combines, associations and cartels which

give rise to monopolies".(249)

"...the main article the minister has in mind in connection with
this bill is the sale and distribution of petrol and oil*.(?°0)

7.2.3 UROTA ensures that petrol supplies cannot be denied by

the OC to a garage operator wishing to sell petrol, providing that
the potential RSS reaches certain standards. UROTA was repealed
by the Regulation of Monopolistic Conditions Act (No. 24 of 1955).
However, it did not disappear as a regulatory force, but instead
was then included in the unpublished Rationalisation Plan (an
agreement between the 0C and Department of Commerce -- see below).

7.2.4. UROTA applies only to RSS with pumps installed on or
after 6/4/50. Major UROTA requirements are that the applicable -
RSS must have at least one qua?ified mechanic, sufficient floor
space for repairs to be carried out on six vehicles simultaneous-
ly, and a range of tools. In effect, the Act ensures that
applicable petrol sel{ers also become fully equipped repair
garages. Once these UROTA standards have'been met, any garage
that wishes to become a petrol seller is entitled to supplies

/

(249)
{250)

Minister of Commerce, Hansard 23/6/49.

Hansard 24/6/49.
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from one of the OC. Should one of the 0Cs decide that the
garage would be a profitable petrol reseller, and therefore
desire to contract with it, the resultant RSS wou]d.then come
off that particular OC's rationalisation plan quota. (See
below). However, should none of the 0Cs want to tie that
garage, it then has the right to be aTIocated'by the Department
of Commerce to one of the 0Cs for its fuel supplies. It then
becomes known as a ROSTER RSS. |

7.2.5 Note that there are two further institutions maintaining

UROTA type requirements for RSS. Firstly, the MIF refuses

to admit new RSS members which do not measure up to standards
. very similar to those of UROTA. Secondly, the various munici-

palities in RSA all have building restrictions and standards

requiring various minimum specifications to be met. \
7.2.6 The above ensure that it is highly likely that any new
RSS built in RSA today is also a fully equipped repair garage,
with one exception. Certain areas, notably the "country" |
areas, and "Bantu" areas, will have some of the UROTA require-
ments waived by the Secretary for Commerce upon application.

7.2.7 THE RATIONALISATION PLAN'Z®!)  This is an informal

agreement between the government, the 0C and the MIF, which

has been in force since 1960. It consists of a series of five
year plans, in which each of the petrol wholesalers (0Cs) have
the number of new RSS which they may open limited by quota.

The plan also allows the participants to open a limited number
of new RSS, on condition that they close an equal number of
nearby RSS already in existence -- such "swops" do not come off
quota allocations. ' |

Further points of note are:

(251) See G. Kukard, Sunday Times Nov. 72. Also Financial Mail, lst guarter 71,

Survey on the SA oil industry.

P - o - R
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(a) The plan makes provision:for the Minister of Economic
_Affairs, at his discretion, to add further RSS to the

quotas of each participant. These additional quotas
tend to be used as a "reward" for cnmpanies that promote
the participation of South African capital and enter-
prise in the 0il industry.  Local location and owner-
ship of oil 1ndu$try,components is a specific DG
objective. (See 7.5.11d).

(b) The smaller O0C (Esso and Trek) are giveh additional
quotas. A '

(c) The development of sites which, in the opinion of the
Secretary for Commerce are in the national interest
(eg. in "developing" areas) will not come off quotas.

(d) ROSTER sites do not come off quotas.

(e) In rural areas, some general dealers sell petrol -- the
rationalisation plan prevents the 0C from supplying
equipment to a dealer if he is within a "certain"
(unknown) distance from an RSS.

(f) The plan provides that there shall be no restrictive
clauses in any 0OC/RSS contracts, other than those
tying the RSS to a certain brand of fuel; ie. contracted
supplies for tyres, batteries and various other accessor-
ies are prohibited.

7.2.8 CONTROLS UPON THE SITING OF AN RSS.  The Minister of
Economic Affairs, and the "local authorities" of various areas
are empowered to control the location and erection of buildings,
and to demolish or alter existing buildings‘(zse) An OC or
other person wishing to build a new RSS must submit plans to

the local authority for consideration. These plans are
examined by all the departments 1ike1y to be concerned, eg.

town planning, land survey, roads, building survey, water and
e]ectricity. Normally the local building surveyor-makesvthe
fjna] decision as to whether the RSS may be built.  However, in

certain cases such as rezoning or relaxation of zones, the
authority of the Administrator is required. /

(252) Sub~section (1) of Section 35 of Ordinance 33 of 1934; and National Building

Regulations and Building Standards Act, No. 103 of 1977.
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7.2.9 'Bui]ding regulations vary depending upon the area, but
typically, cover the following areas:

(a) A division of land into zones, certain of which
prohibit RSS. A

(b)Y Minimum building/land area ratios.

(c) Prescriptions of distances from main roads, and
details of entrance and exit roads. '

(d) Minimum parking areas.

(e) Limitations of work that may be done in certain zones.

7.2.10 It can be seen that the government therefore has a
means of "channelling” new RSS development into areas that
it desires. Although each case is theoretically considered
on its merits, the right of veto remains as a powerful poli-
tical tool should the government require. Note a]sb that
the setting of building standards constitutes a form of

barrier to entry.

7.2.11 PETROL PRICE AND MARGIN CONTROLS. The Minister of
Economic Affairs is empowered to control, inter alia, the
prices and therefore margins of fuel products in South Africa.
In 3.5 there is a discussion on, and breakdown of the price
structure.

( 253;

7.2.12 Between April, 1971, and February, 1979, there were
thirteen petrol price changes. In 1960, the 0C fixed GM was
approximately 1,7 c/L, and it remained unchanged until March,
1977, when it was decreased by 0,3 c/L.¢%°%) The GM allowed
by the Minister to the RSS has been changed in the order of
once per year. However, this does not reflect the true RSS
margins, as the 0C normally allow the RSS some negotiated
rebates. In 1977, the average RSS mérgih,~inc1uding rebates,

was more like 2,16 c/L than 1,86 c/L.(?%%)

{253)
(254)

(255}

Price Control Act No. 25 of 1964, Petroleum Products Act No. 120 of 1977.

Financial Mail, lst quarter 76, P.923; lst quarter 77, P.643; 4th quarter 75,
P.432. See Table 3C. .

Financial Mail, 3rd quarter 77, P.337.
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7.2.13 Petrol price and margin changes are not promulgated

by the Minister. The Department of Commerce and the 0C

agree upon a proposed price change, and notice is then given

~in writing to the 0Cs. A few days before the change, the

0Cs give notice to the RSS. The public is normally notified
of the change through the various media, at the time of the
change or possibly a little before. ‘

7.2.14 CONTROLS UPON RSS TRADING HOURS, THE PRIVATE STORAGE
AND TRANSPORTATION OF FUEL, AND UPON SPEED LIMITS. The

National Supplies Procurement Act 1970, empowers the Minister
of Economic Affairs to control the procurement, distribution

“and selling of a variety of goods and services. Certain

loopholes in the 8111(256)

were eliminated by the Petroleum
Products Act, 1977. This Act gives the government unlimited
powers to control the "strategic” oil industry, including com-

plete control over the entry of new RSS.

7.2.15 Changes in RSS trading hours, prohibitions of the
private transport and storage of petrol, speed limits and
maximum fuel tank sizes for vehicles are normally gazetted
by the minister. These regulations are aimed primarily at
the private motorists, who consume 70-80% of the petrol in
South Africa.(257)

7.2.16 REGULATIONS GOVERNING ADVERTISING AND SALES PROMOT ION
(ASP) BY THE 0C. ' %°8)

The minutes of a meeting between the

‘agreement.

0C and the Department of Commerce form the basis of an agree-
mént governing ASP. The essence of the agreement is that ASP
be limited to emphasising economy, (as opposed to other factors
such as power), and that chance, or game type promotions be
prohibited. It is suspected that the agreement also includes
Timitations upon ASP budget sizes. Within this environment,
each 0C has the incentive to increase its advertising effective-
ness, and also to pd]ice the others for transgressions of the

/

2567

(257)

(258)

Certain RSS were able to sell after hours; a motorist:prosecuted for speeding
was acquittted because he had been going downhill at the time.

Financial Mail, 2nd quarter 76, P.1135.

Sales promotion refers to direct selling methods to customers, whereas advertls—
ing refers to increasing the awareness of customers, in OC parlance.
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7.2.17 Note that the Petroleum Products Act now empowers
the Minister of Economic Affairs to control ASP.

7.2.18 PATRIOTIC APPEALS.  Although this does not fall under the
definition of regulation, it should be noted that the government

has made numerous "patriotic" appeals to industry and the public
to conserve fuel. - These apbea]s therefore constitute a tool in
the arsenal that the government uses to control the OC/RSS.

It is ndt known how effective these appeals are.

IDENTIFICATION OF THE DECISION GROUP (DG). .

7.3.1 The objective of this section is to identify the DG
controlling RSS/0C regulation, as required by the DG goal
theory. (See 5.15). Particular care has been taken to
attempt to. identify real, rather than nominal authority hier-
archies and communications lines,

7.3.2 The cabinet, (consisting only of full, as opposed to
deputy ministers), is at the pinnacle of the South African
259) Its position

is illustrated in Diagram 7A, which shows the major groups in
this hierarchy. The cahinet, whose members are both heads of

the various state departments, and who are also members of

L

parliament, is (260)

...the real source of executive decisions".
This executive 1is

“...the supreme power nucleus of the whole system of
South African government and administration."(261)

./

(259)
{260)
(261}

B, Roux, in P.70 of D. Worrall, (1975).
Supra.

Réux, in P.64 of D. Wo:rall, (1975).

- g ——n——— -
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7.3.3 The four primary reasons for its power are§262)

(a) The executive maintains a key role in the appointments
of parliamentary and executive officia]s,'and of judges.

(b) It initiates most legislation.

(c) It has the primary responsibility for the implementation
of most legislation. »

(d) The working procedures of parliament provide it with
decision advantages. ' ‘

7.3.4 The prime minister is initially appointed by the leaders
of the majority party in parliament -- a decision which is
"ratified" by the state president. The prime minister then

.selects his executive councillors (ministers). The majority

party therefore not only has a parliamentary majority, but it
has a complete control of the cabinet. |

7.3.5 The prime minister is therefore-“potehtia]]y the most
important single political actor in the po]ity".(263)

According -
to Schrire(264)

South African prime ministers havé traditionally
been strong figures unchallenged by their colleagues. He has
numerous opportunities to influence policy, and where there is
no strong opposition his views will usually prevail. He also
has "...several means whereby he can delay policies that he does

not approVe of but dare not openly oppose".(265)

Of particular
importance is his role as chairman during cabinet meetings.
He -is not all-powerful, however, and whenever he is in strong

disagreement with his cabinet, he will be overruled.

7.3.6 Although the cabinet is in the supreme position on the
decision hierarchy, it is obviously not the sole policy making
body, particularly in matters requiring the evaluation and

(262)
(263)
(264)
(265)

analysis of issues of great complexity. -The expansion of

modern government, and the number of complex decisions, has
/

Supra.

Schrire, (1978), P.l79.

Supra, P.177.
Schrire, (1978), P.177.
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led to the greater use of cabinet committees in critical
~areas such as defence and economic affairs. (See "Public _
Agencies", 7.3.15).  The cabinet has remained the pre-eminent
po]icy»méking body however, although the policy ratification,
“rather than initiation and formulation aspect should be
emphasised.

7.3.7 Cabinet ministers are very important influences on
policy formulation, particu]arly within their areas of
“specialisation”. Not only will they have a varying say in
the policy actfvities of the cabinet(266) but also a decisive
influence on policy matters falling within their departments.

7.3.8 The South African parliament is the "...sovereign

legislative in and over the Repub]ic".(267)

It comprises

a House of Assembly, and a Senate -- the House of Assembly

being the more powerful of the'two.(268) Membership is

restricted to whites, who are elected by their constituencies.
"...in the house itself, the majority party is

“the dominating force which is in turn dominated by
the cabinet", (269)

7.3.9 The powers of the house are, in order of importance:(270)

(a). The passing of legislation.

‘ .(b)., The control of the executive.
(c). Certain judicial decisions.
(d) The hearing of petitians.

7.3.10 The Senate consists of members elected by the House of
Assembly, the provincial councillors, and by the state presi-

dent. It has powers and procedures that are somewhat similar
to, but restricted by, the House.(zyl) Roux maintains that:
: ' /
(266) g pra, p.181.
(267) X s
Section 59 (1), Constitution Act, No. 32, 1961,
(268) poux, in Bp, 48-58 of Worrall, (1975).
(269) Roux, P.51, <bid.
270) 144,
(271)

Supra, P.58.
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"It has clearly been ‘used as an instrument. to further

- the go]icies of the ruling party in the House".(272)
7.3.11 The State President is
"...a nominal, ceremonial head of state";(273) and
. (274)

'...an instrument of the executive council".

He is elected by the House of Assembly and the Senate, and

will invariably be from the majority party.(275)

-7.3.12 The central administration consists of the state

departments, and of other "public agencies”. (See 7.3.15).

!
"These institutions have been created to carry out
"governmental objectives but all of them also
participate in various ways in the broad policy
making process which eventually culminates in
legislation".(276) '

7.3.13 The ministers are the constitutional heads of depart-
ments., . The pkime controllers in the state departments are
the administrators (secretaries and under-secretaries) who

are often delegated considerable powers by their ministers.(277)

7.3.14 The influence of the secretary on policy varies from
department to department, as will the influence of senior

(272}
(273)
(274)
(275)
(276)
" (277)
(278)

bureaucrats. Schrire(278) identifies three factors affécting

this influence: first, the technical character of the department
/

Supra, .62.

Supra, P.46.

P

P
Supra, P.47.

P

P

P

Supra, P.44.
Supra, P.80.
Supra, P.87.

Schrire, (1978), P.182.
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the more technical and non-controversia] the department, the

"more likely the secretary and his delegates will be the de

facto policy makers.

.Commerceis likely to have considerable powers,

On this score, the Secretary for

Secondly,

the larger the department, the more delegation required,

lessening the influence of the minister and secretary through

necessary delegation, and through the administrative workload.

The Department of Commerce is a relatively small ministry, with

its budgetary vote comprising 38% of the mean 1977-78 Depart-

ment vote.(
the minister in his department are important.

279)

Thirdly, the character and involvement of

DIAGRAM 7A.

Qutline of the DG and RG Hierarchies |

STATE
PRESIDENT

CABINET -

(18 ministers in

" first half 1978)

JUDICIARY

TN

4 SEPARATE
PROVINCIAL AUTHORITIES

VARIOUS LOCAL
AUTHORITIES

PARLIAMENT
4
/ PUBLIC OTHER
/ STATE
) . — AGENCIES BODIES
, DEPARTMENTS (See Diag.3A)
\ l 1
| oc
Y

(279)

Report of the Auditor General for the Financial Year 1977-78.
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7.3.15 The "public agencies" in Diagram 7A consist of the
(280) -

following?}
(a) Department type state-owned and government-controlled
commercial enterprises, (eg. the railways and post
office). _ ; o
(b)Y Public corporations. (eg. The Land and Agricultural
| Bank of SA., the Reserve Bank, the SA Iron and Steel
Industrial Corporation),
{(c) Agricultural produce control boards, in terms of the
Marketing Act, 1937. ~ Bearing in mind the "...rural
(281} it should
be noted, for the discussion on the DG matrix below,
that "...these boards were established to protect fhe
interests of the producers first".(zgz)

bias of the ruling political party...

(d) Special purpose control boards consisting of specially
qualified persons appointed by a minister or the state
president. (eg. the National Transport Commissioh,
the Board of Censors). ‘

(e) Advisory councils, generally created for the tendering
of advice to senior political executives. There are
a great variety of these boards, at both the national
and the provincial level. (eg. Economic Advisory
Council, Board of Commerce and Industry, Cabinet

- Committee on Energy Policy, Planning Advisory Committee).

(f) Councils for particular tradés and professions.

These boards are prescribed limited self governmenf by

a minister, and generally work in close 1iaison with the
state departmént concerned. (eg. the SA Medical and
Dental Council, the Apprentice Boards). )

(g) Boards and Councils of a judicial nature. These boards
are created when "...the ordinary courts are considered
to be ineffective instruments for the realisation of

w(283)

certain ends.., (eg. Unemployment Benefits Council,

Industrial Councils). ' ./

(280} poux, P.99, P.109 in Worrall, (1975).

(281) Supra, P.104,
(282)

(283)

Supra, ?.103.
B. Roux, P.105 of Worrall, (1975).



201

(h) National research institutions. These are special
institutions which have been established outside the
public service. (eg. the SA Bureau of Standards, the
Council for Scientific and Industrial Research).

(i) 4d hoe committees and commissions. An increaéing
‘number of these committees and commissions are being
used as policy advisory instruments, and for enquiries
where i]1egal activities are suspected. |

7.3.16 In 1975, there were 41 government depaftments, and over
100 statutory béards, councils, commissions and corporations
(284) maintains
‘that "...the cabinet is incapable of dealing effectively with
the problem of executive co-ordination". He also maintains
that there is often duplication of work. The device of special

advisors at the prime minister level was used to attempt to
285)
t.(

directly under control of the cabinet. = Roux

solve the problem, but has actually aggravatéd i

~7.3.17 The SA constitution provides that the judiciary May
only challenge the right of parliament to pass legislation
when such legislation affects entrenched clauses of the

constitution.(286)

However, the constitution provides it
“with the power of complete autonomy in its juridical function,
protecting it from all outside interference. It has been
suggested, however, that the cabinet has certain powers over
the judiciary:
‘ “Curtailment of the judiciary's powers, decision-
making by commission, complete pragmatism in inter-

governmental relations, increasing participation b
top officials in the policy making process..."(287

/

B. Roux, P.71, P.82, Op Cit,

Supra, P.72.

Sections 59,108,118, Cc;nstitution Act, Nec. 32, 196l.
B. Roux, P.29, Op Cit. .
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7.3.18 There are four separate provincial authorities in SA,
each with a provincial administrator who is appointed by, and

is the agent of the central authority.(zsg) He is responsible
for .ensuring that central government policies are applied in the
provinces. "...South African provincial authorities have.very
little scope for decision;making independent of the central
governmentf.(zgg) The provincial administrator is chairman of
an executive committee whose members are elected by the majority
party. The executive committee is primarily a "cabinet" to
assist the administrator. The provincial council performs a
role not unlike that of the House of Assembly at the national
Tevel. The members of the provincial council are elected, and
their power to pass legislation is limited to that which is
“...of a merely local or private nature in the prOvince".(zgo)
Roux(291) has noted the increasing financial dependence of the

provincial authorities on the national exchequer,

7.3.19 The local authorities consist of bodies of various sizes,
powers and functions, but are no real independent authority.(zgz)
The Tocal authorities are empowered to bass by-laws, but subject
to the approval of the provincial administrator. However,

“...central government and provincial legislation has precedence
over by-]aws".<293)

7.3.20 Each of the regulations and constraints governing RSS
listed in 7.2 was examined with the object of identifying the
groups who: 4

(a) Did the actual negotiating with the relevant groups
concerned with the proposed legislation.
(b) Designed the regulatory proposals.
{c) Ratified or vetoed these proposals.
(d) Controlled the implementation of the proposals.
/

VEE)
(289)
(290)
(291)
{292)
(293)

B. Roux, P.l10 in Worrall, (1975).

-Supra, P.1l1.

Section B4(l) L,m, Constitution Act, 1961,
B. Roux, Op Cit, P.33.

B. Roux, zbid, P.1l16.

Ibid, P.122.
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7.3.21 The most important regulations governing the RSS and
0C, the price controls and the rationalisation plan, were
negot1ated and designed primarily by the Department of Commerce
The Secretary for Commerce would have been directly 1nvp]ved at
‘the "working" level, and he would have reported to the Minister
of Economic Affairs, who presented the regulatory proposals to
the cabinet. It is particularly 1mportant to note that these
regulations were not promulgated as an act. Not only does
this mean that the regulatory details are not available to the
public, but also that parliament did not have the opportunity
to use its normal powers to influence the regulations. Any
special advisory bodies involved in the rationalisation pro-
posals would have been directly under the control of the

" Department of Commerce.

7.3.22 UROTA was initially an act of parliament, but was
repealed in 1955 (see 7.2). This suggests‘that various
members of parliament were initially involved in the drawing

up of UROTA, in addition to the persons suggested immediately
above. However, the fact that it was included in the ratioral-
isation plar after 1955 suggests that it was amended, without
the inclusion of the parliamentary group (and the attendant
publicity) in the new regulations. |

7.3.23 Controls upon the siting of an RSS fall under the
authority of tne local authorities in all cases except when

a policy dec1s1on has to be made. The guidelines which the 1oca1
authorities may use for decision-making are received from the
Department of Commerce. Thus conditions governing RSS siting,
in addition to reflecting local authority objectives, will also
adhere to national objectives which have been set. Initié]]y,
these national objectives would be set by the cabinet and by
parliament through various acts, and thereafter would be en-
forced at a lccal authority level (with the provincial adminis -
tration ensuring that the ruling party's objectives were being
adhered to). '
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7.3.24 Price and margin controis fall under two acts. (See 7.2).
The fact that petrol price and margin changes are not gézetted' '
(unlike many other price controlled commodities: eg. bricks,
steel) means that the minister retains such decisions for him-
self, his department, and ultimately of course, the cabinet.
This is in contrast to regulations promulgated under the
National Supplies Procurement Act which, although giving the
minister wide powers to control the procurement, distribution
and selling of a variety of goods and services, nevertheless
requires him to-allow parliament limited authority in the
structuring of regulations which fall under it.

- 7.3.25 The last major area of RSS/0C governmental control
discussed in 7.2 was that covering advertising and sales
promotion. Once again, there is no legislation involved,
and the control is an “informal" one between the Department
of Commerce and the 0C. The DG would therefore be the same
as that constructing the rationalisation plan.

7.3.26 In summary, the major DG components involved in the
construction of RSS/0C regulation are, in order of importance:

(a) The Department of Commerce, under the policy direction of
the Minister of Economic Affairs.  The Secretary for

“Commerce would appoint and guide groups for specific
tasks, but such groups would have little independent
decision-making authority from him. ' |

(b) The cabinet, from which 'the minister receives broad’
policy direction, and to which he submits major policy
decisions.

(¢) Parliament, for those regutations in which it is involved.
(Regulations which parliament has assisted in shap{ng will
still reflect thevobjectives of the majority party, however).

(d) The provincial authorities, in the light of power dele-' |
gated to them by the Department of Commerce.



205

7.3.27 NOTE: There are allegations that the Afrikaanse
Broederbond, a national society with membership restricted

to certain elite Afrikaners, is a manifestation of the SA DG.
M"The SA government today is the Broederbond and the Broederbond
234) It is maintained that the majority
of senior government posts, including the prime minister's,

are held byBroederbopdmembers(zgs)
close ties between the primary Afrikaans church (the NGK) and the
Broederbond.(296) .

is the government“.(

and also that there are

The Broederbond was formed in 1918; "...one of its most important
aims...the cutting of all constitutional ties with Britain and
the establishment of a free, independent, republic ruled by

Afrikaners".(297) Other objectives were the promotion of the

Afrikaans language and cu]ture(298)

(299)

(although it is not a cul-

and the Afrikaans domination of SAfSOO)

primarily through economic control.(30])

tural organisation

7.3.28 It is argued that today the Broederbond might not be as
influential as before 1948; for the Nationalists to "...hold

the reigns of power is to hold all the power worth having“.(302)

/

{(294)
(295)
(296)
(297)

(298)
(299)

(300)

(301)

(302)

I. Wilkins and H. Strxydom, (1978), P.1
Ibid, p.2. ‘ ‘
Ibid, p.8.

Ibid, Pp.135.

Ibid, p.140.

Ibid, P.145.

Ibid, P.l40.

Ibid, P.143.

Harris in Worrall, (1975), P.262.
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THE DG OBJECTIVES

7.4.1 The four Zdeals listed in 5.15 were intended to be

braad enough to cover the more definitive objeectives of most
DGs. An attempt is made below to isolate the major objectives
of the SA (government) DG: this 1ist will be focused upon the
0il industry. Although the four ideals below are probably
broad enough to cover any DG dbjectives, the 1ist of DG
objectives presented below will certainly not be comprehensive.
For example, the objective of community hea]th(303) does not
have a direct enough connection with the o0il industry- to
warrant its inclusion in the list below. Each ideal has been
cited, and then a likely Tist of objectives for the achievement
of the ideal by the SA DG

7.4.2 1In certain cases, the objectives are entirely logically
derived from the ideal, but more often the objectives listed
will be contentious. In such cases, an attempt has been made
to obtain the cohsensus of various writers.

7.4.3 Note that these DG-matrix objectives suggested below
will be somewhat more "selfish and personal” than the "tradi-
tional” governmental objectives mentioned (along with other
theories) in Ch.5, such as: -

(a) "Correcting" the divergeﬁce between social and commercial
costs and benefits, or between public and private risk
preferences and time preferences.

(b) "Correcting" the profits made from the exploitation of a

. particular resource or commodity.

(c) The redistribution of employment or wealth from one group
to another. ’

(d}) The manipulation of infant industries, industries facing
structural changes, or industries which-substantia]]y
affect imports or exports.

/

(303)

van der Merwe, P.J., P.188, in Lombard, (1872).
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7.4.4 1t is particu]arTy important to bear in mind that many of

the DG goals suggested below are mutually incompatible, and

involve trade-offs with one another. These trade-offs will

pn]y be briefly mentioned below. However, they will be in-

cluded in the evaluation matrices of 7.15 and 7.16. In 5.15.29-32
it was shown that trade-offs in goals are accommodated by the
model.

.5 DG IDEAL 1.

7.5.1 The DG Wwill wish to secure the tenure of the positions that

it already holds. - "The first responsibility of a government
(304) The

priority of the state security goal is emphasised in this

is to provide a secure life for all citizens".

government publication. The independent development of popu-
lation groups (apartheid) at times seems to be emphasised as

a security, rather than ideological goa].(305)

7.5.2 Note: "State security" is a phrase.on the Tips of many
white South Africans today. Essentially, it is a phrase which
covers the security, indeed thé survival, of the DG and their
supporters. State security is not discussed as an ideal or
objective because many of the objectives discussed below contain
elements of it. It may therefore be defined as threats to DG
goals. '

OBJECTIVES TO ACHIEVE DG IDEAL 1.

7.5.3 The DG will wish to ensure that adequate defensive power

exists to counter both its internal and external enemies.(306)
/
(304) . . " .
"South Africa 77", P.321. SA Department of Information.
(305) Supra, P.942.
(306)

Barber in Leftwich,_(l974), Pp.319-339.
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"“The absolute essential minimal function that government
must provide for any society is protection against

~external and internal enemies. The government Zs the
group exercising dominant force; if the existing govern-
ment group fails to provide protection in a trial of

strength, the newcomers will then constitute the
government”. / :

This view is backed, in the SA context, by de Crespigny.(308)
he overthrow of the colonial governments in Angola and Mocam-
bique, and their replacement by black (marxist) rulers, and the
severe pressures that the Rhodesian DG faces in the war with

black dissidents, provide a crude barometer of the pressures
upon the SA DG.

7.5.4 An dindication of the importance of the defence objective
is provided in Table 7A. '

TABLE 7A. S.A. DEFENCE EXPENDITURE (Rm).(309)

1955 1960 1965 1970 1971/2 72/3 73/4 74/5 75/6 76/7 77/8

DEF.EXP. 39 38 192 272 317 335 472 692 948 1350 1654
% of GOP 1,0 0,8 2,6 2,1 2,2 2,1 2,4 2,8 3,5 4,4 4,8

Other defence related expenditures should also be examined, primgri]y:

1976/7 1977/8
Public works on military bases: 32 46
Police and Taw buildings: 29 34 -
Police, Justice and prisons vote: 287 329

{307)
{308)
(309)

Hirshleifer, (1976), P.480.
de Crespigny and Schrire, (1978), P,221,

"Estimate of the Expenditure to be defrayed from the State Revenue Account".
31/3/78. ‘
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7.5.5 The imposition and maintenance of a legal framework will
be an objective of the DG for two primary reasons. Firstly,

it is an essential function of any government to prdvide a
-system of rights or property within which society may operate

in a disciplined (and therefore more efficient) manner.
Secondly, and more importantly, this legal framework is also the
means by which the government will operate to achieve its goals.
Several of these goals will even be achieved directly through
the legal framework, for example, apartheid objectives (7.8)

and controls upon the use of petroleum fuels (7.7)(

.7.5.6 The DG will wish to provide adequate police power to
enforce the law. Certain writers believe that the distinction
between the police and the military is at times blurred, with
the police tending to play a military~-type and intelligence
role in dealing with certain groups hostile to the present DG.

"An immense and all pervading security system has thus
become an essential part and necessary buttress of
the discriminatory policy of apartheid".(310)

This view has been confirmed by the government: “External
security is maintained by the country's military establishment
and, to a lesser extent, by its police force".(3]1)

Schiemmer implies that the police are an important tool of the
DG in the achievement of their goals:

"South Africa is an authoritarian society embodying -
considerable formal powers of coercion, sustained not
only by powerful and far-reaching laws against sub-
version but also by administrative action by the (312)
security police outside the scope of the courts”.

/
(310) yaud in Leftwich, (1974), P.302.
(311) "South Africa 1977", P.319. SA Department of Information.
{312) )

Schlemmer, in P.160, de Crespigny and Schrire, (1978).
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7.5.7 The maintenance of peace, both within the productive
(313) (314) wi11 be a DG

sub-objective within the maintenance of a legal framework.
According to van der Merwe

sector and between various groups,

“The objective of industrial peace involves the pre-
vention and settlement of disputes between employers
and employees and the prevention of inter-racial
competition in the labour sphere". 5)

7.5.8 Industrial peace is desired by the DG to allow the
attainment of others of their goals. The scope of police and

law power in SA, according to Sch]emmer(3]6)

reflects the "pre-
ventative" goal of the government. This is another phrase for

"state security", mentioned at the beginning of this section.

7.5.9 The DG will wish to ensure that supplies of "strategic"

resources, particularly oil products, are secured. ".o..an

effective embargo on o0il deliveries to the Republic would...

(317) A shortage of 0il could also

cause economic hardship".
endanger many of the DGobjectives (for example, all those

discussed so far, to some extent).
) {

-

7.5.10 Up to the end of 1978, 90% of SA's crude was imported
(318) 14 the 1ight of the (conflicting) DG goals

of secure supply and balance of payments equilibrium (see 7.7),
this was no doubt the most efficacious policy at the time.

from Iran.

hle. cessation of Iranian supplies has necessitated alternative
supplies of crude at higher prices(3]9) (thus negatively affect-
ing the balance of payments --.a secure supply is therefore

desirable even from the point of view of this goal).

(313)
(314)
(315)
(316)
(317)
(318)
(319)

P.J. van der Merwe in P.159, Lombard, (1972).
Roux in Worrall, (1975), P.73. 7
P.J. van der Merwe, op cit.

Schlemmer, op ctt.

Petroleum Economist, (February 1978), P.56.
The Economist, (20-26 January, 1979), P.54.

"SA is paying almost R20 per barrel for its present crude oil supplied". -- The
Economist, (10-16 March, 1979), P.82. This is almost 50%. above "world prices".

On 25 March, 1979, BBC radio maintained SA is paying R21l per barrel. It is not
clear, however, whether these are average or marginal prices. The Financial Mail,
lst quarter, 1979, P.469, suggested that SA was paying R18 per barrel at that time.
Additional confusion on pricing arises if SA drew on her stocks at the time of the
"Iranian crisis". ' '
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7.5.11 Certainipo1iciés followed by the DG to ensure security
of supply are discussed below:

(a) There is currently a large scale search for substitutes
for imported crude oil. '
(1) The Sasol 1 and II 011 from coal p1ahts have been
built by the government with the ultimate objective
of providing 25-30% of SA's hydrocarbon demand by
1980.(320) By 1982, it is estimated that SASOL will
supply 30-35% of Sﬁ's demand, ie. over 4Mt pa.(32])
In his 1979 budget speech, Senator Horwood maintained
~that the planned SASOL II extension will raise costs
by R3 276m, to a total of Ré6b. Part of the finance
will be provided by a petrol tax of 2 c/L since March
1976 (raised to 4 c¢/L in January 1977),(322)

(i1)It is logical to search for indigenous crude supplies =--

a search which has been shrouded in secrecy.(323)

(iii)There i¢ currently much research into petrol substi-

‘tutes which could be produced in SA. For example,
UCT is examining. methanol-petrol mixtures (methanol
could be produced from coal or wood). The possibility

of using ethanol produced -from sugar cane by-products,
or of using methane derived from sewage is also being
examined. ‘

(b) There is considerable direct DG control over the oil
industry. This is discussed in 7.6.

(c) The DG will wish to ensure the continued operation of
the six international oil marketing companies in SA.
Considerable value is placed upon their expertise,
particularly in the international crude oil supply
networks, and in their provision of high level technology
(for example, refinery operation and product development).

(320) Financial Mail, lst quarter 1977, P.865. Also Petroleum Economist, op ctt.
(321) Financial Mail, 1lst quarter 1979, P.560.
(322) pinancial Mail, 2nd quarter 1976, P.1135; and lst quarter 1977, P.562.

(323) on 23 March, 1979, at 1315 hrs, Radio RSA announced: ?...about R?OOm has -

already been spent on the search for oil in Sa",
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The main method of ensuring the continued operation of
the 0C in SA will be to ensure that they have a stable -
and lucrative level of profits being repatriated from

SA as a result of their operations. ~ Figures concerning
profits and volume levels are not published. However,
it is known that the rate of growth of petrol sales in
SA up to 1973 was 10-12% pa. (see 3.5). Because of

the fixed GM, it is therefore likely that 0C petrol
profits were increasing at a rate close to this .estimate
at that time. In the last three years, petrol volumes
have not grown. In addition, the 0C have been recover-
ing 0,4 c/L less than fhey should have been since June
1975, according to their 1960 agreement with the Depart-
ment of Ccmmerce.(324) On top of this, the 0C GM was
cut by 17% in 1977, (Table 3C), and there has been rapid
cost inflation in SA. (See also Table 8D).

There are two deductions that can be made, in the light
of the fall in OC profits that must to a large extent
have been allowed by the DG  Firstily, it is possible
that the DG believed that the profits being earned by the
0C were "“excessive" ie. higher than required to ensure

their continued operation in SA. The fact that no 0C
have ceased operations in SA since 1973 in spite of the
profit fall tends to confirm this. It should also be

remembered that even if one or two 6? the 0C did "pull ,
out" of SA, the DG would still benefit from the operations
of the four or five remaining. It is also interesting '
to note that during this decadeAincreasing political
pressure has been exerted upon the international companies
operating in SA, (for example, the American Polaroid \
company ostensibly withdrew in 1978) and that no 0C has
yet bowed to thi§ pressure. Rather, the 0C have become
very "community" and "change" cons;ious.(325)

/ ..

(324)
(325)

Financial Mail, 4th quarter 1975, P.432.

For example, see Shell's publication "Shell's Involvement in Social and
Public Affairs in SA" Dec. 77. -
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imported. The second method of encodraging a South
African located refinery is to prevent "excessive
competition", and to raise the prices of refined
petroleum products above world market prices.

This is the normal route, he maintains. Adelman notes
that some consuming country governments may have diffi-
culty with such a policy because of the effects upon |
internal price 1eve1s, and therefore of international
competitiveness; and.also because consumers may be
organised enough to resist such controls. Adelman's
suggestion is hypothesised and tested in 8.3.27.

(e) Another method of insuring against oil supply cut-
offs will be the building up of stocks of oil products.
The SA DG has built up "large" stocks (of unpublished
size) of state financed crude oi].(3?9) The vote for
the strategic o0il fund in 1976/7 was R139m, in 1977/8 was
R257,4m, and in 1978/9 was R271,5m.(330)

currently paying 11 ¢/L into the strategic oil fund.
(332)

Consumers are
(331)

Apparently disused coalmines are used for storage,

and the stocks are sufficient for two to three years

N consumption. The DG also requires the 0C to hold and

finance stocks of oil products.(332/333)

7.5.12 The DG will desire to develop harmonious international
(334)

economic re}ations particularly from the point of view of

)

obtaining a high credit rating, promoting -exports, and obtaining

. 5 .
imports of products she cannot produce herse]f.<33 ) . Their
. . . . 6 '
major objectives, according to Barber<33 )are:
/

(329) . . . VN :
The Financial Mail, 1lst quarter 1979, P.78, maintains that the strategic
0il reserve consists of 45Mt.

{330) "RSA Estimate of the Expenditure to be defrayed from State Revenue Account",
1977/78 and 1978/79. : :

(331). Financial Mail, lst quarter 1979, P.662.

(332) Petroleum Economist, (February 78), P.56.

(333) P.R. Odell, (1974), P.184.

(334) "South Africa 77", SA Department of Information, P.942.

335 ' '

( ) H.J.J. Reynders and J.C. van 2yl, P.72 of Lombard, (1974).

(336) .

J. Barber, Pp.319-320, in Leftwich, (1974).
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.identification and cooperation with the western
powers; a 1eading role in Africa; an extensive
network of economic contracts; military security with
special concern for Southern Africa and the surrounding
oceans; and the right to determine internal policies

without external interference, and in part1cu1ar to
preserve white rule”.

International trade represents a major portion of SA's economic

activity.(337) In particular, SA plays a major economic and

military role’among the surrounding 1e$s developed countries.

"The SA Government believes that its activities in
Southern and sub-Saharan Africa are directly related

‘ to...{undermining) the attacks of the Afro-Asian states
and (restoring) friendship and mutual confidence with
the western states".(338)

7.6 DG IDEAL 2.

7.6.1 To maximise DG political support and political power.
Before the objectives under Ideal 2 are Tisted, there will be
a brief discussion of the views of various writers on the
subject of white power and wealth in SA.

7.6.2 The DG will normally adopt policies designed to please
its'supporters. However, the success of such policies in
terms of further DG support will depend NOT on the actual’
effects upon these people, but. rather upon their perception
of the DG's role in producing these effects.‘

7.6.3 The SA DG supporters are essentially the white, capitalist
electorate -- primarily the Afrikaans-speaking. (See below).

It is generally agreed(339) that these groups wish to ensure

the continuance of an economically powerful and prosperous white
supremacy, although several wr1ters(34o) believe that the

‘emphasis is now on survival, rather than prosperity.

(337) 124, . .
(338) 7pid, p.326,331,335,338.

(339) See Bromberger and Barber in P.65 and P.319, Leftwich, (19?4)ff Also
Worrall, - (1975), P.348,and Moodie, (1975), Pp.x-xi.

(340) See Bromberger and Maud in Leftwich, op ¢it, P.69 and P.292,
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7.6.4 There is also a controversy on the effect of grdwth
‘and prosperity upon the economic and political poéition of
the whites vis-a-vis the blacks. Writers such as Johnstone(
-believe that white supremacy and general prosper1ty go hand in
hand, whereas a "reformist" school(342) maintains that they are
alternatives, and not complements.

341)

7.6.5 Johnstone's essential argument is that the whites have
used their political supremacy to ensure high wages for white
workers by keeping blacks unskilled by limiting their geograph-
ical and occupational mobility, and have ensured higher profits
.in the white-owned productive sectors by ensuring a cheap
labour pool using methods such as pass laws, long contracts

and a denial of trade union rights.

(343) maintains that

WO1pe
"The development of capitalism in SA was based upon
an abundant supply of cheap black labour, the flow-
of which was ensured by the underdevelopment of the
limited land available to Africans".

(344)

7.6.6 Legassick argues that the white farmers and mine

owners were instrumental in preventing the emergence of an

African rural bourgeoisie. The maintenance/attainment of
a prosperous farming communwty may be accepted as a DG
(345)

objective.

7.6.7 Hewever, Bromberger(346) (a "reformist”) believes that

Johnstone's allegation of legal and effective black educational

bars is wrong. He prefers to lay emphasis on the inherent

social and economic educational bar resulting from the average
/

(341}
(342)
(343)

(344)
{345)

(346)

Johnstone, (1970). See also Maud, supra, Pp.289-310.
For example, O'Dowd, Horwitz and Adam, discussed by Maud, op eit, Ch. 9.

In P.93 of Leftwich, (19?4).

Ibid. A
van der Merwe C. in P.138, Lombard, (1972).

In P.61, Leftwich, (1974).

e e e o .- S, e
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black's circumstances and backg%ound. He also argues against
‘the Tegal wealth and income bars proposed by Johnétone, again
suggesting that the causes of the relative black poverty, and
.overall decreases in black incomes are of a SociaI/economic
rather than political nature.(347) Bromberger notes that the
real private earnings of blacks in urban areas have actually
increased between 1950-1970, when the incomes of the African

population as a whole were declining.

7.6.8 There are other "reformist" writers in addition to
Bromberger who argue that the dominant white group will
eventually make political concessions to other groups.

o' Dowd(348) believes that there will be a normal pattern of
development "...from minority rule, through a liberal era, to

a welfare state.. «(349)
Horwitz suggests that "...economic rat1ona11ty urges the polity
forward beyond its iedology". (350)

(351)

This view is backed by Adam.

7.6.9 The reformist arguments are based upon the tenet that
ideological racial criteria will eventually be superceded by

colour-blind pragmatiém. Maud(352)

strongly criticises this
reformist view. He believes the "historical legacies" and
social features of South Africa are not as flexible as
suggested, and that the fight for white survival rather than
prosperity also acts in favour of the status QUo.

(353) and Arkin(35%) pelieve that
the white trade unions have to a large extent been responsible

/

7.6.10 writérs such as Sadie

(347)
(348)
(349)

{350)
Supra,
(351)

(352)

Ibid, P.80.
Ibid, p.287.
Supra.

Supra.
Ibid, Pp.289-309.

(353) 1114, ».se.
(354) in P.162, Worrall, (1975).
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for this black-white Wége gap. - The white trade unions operate
within the framework provided by the Industrial Conciliation Act;
they have not only been instrumental in maintaining high white
wages but have also ensured considerably higher levels of white
employment than otherwise. (32%) '

7.6.11 Bromberger has agreed thét Johnstone's view‘is
historically correct(3%6) pyt that this relationship need not
have, and in future will not be correct. _He sees today's
economic growth as requiring more semi-skilled labour, which
will therefore create a demand for blacks to be further trained.
This argument applies primarily in an urban, rather than rural
or mining context. He also argues that many whites will prefer
“security and stability rather than extra wealth, and will
therefore trade off additional wealth against (a) a more

settled and stable urban community and, (b) settled and stable
rural black communities (independent homelands). (See 7.8).

OBJECTIVES TO ACHIEVE DG IDEAL 2.

7.6.12 The DG will wish to maximise the net present value of
the earnings, profits and wealth accruing to its supporters.

This will be done through the mechanisms outlined above.

The redistribution of wealth and employment will also be done

by more direct transfers: "...white farmers have benefitted

from an elaborate apparatus of state subsidies and other supports
In addition to using taxes and subsidies, the government may, for
exampTe; exert its influence on the locational decision for a
large new plant, or it may control prices in an industry.

(See discussion on Posner's internal subsidies in 5.9). Uulti-
mately a government can directly intervene in the operations of
an industry, controlling the sources, processing, storage,

/

(357

(355) Supra. Also Leftwich, (1974), P.86; and P,J. van der Merwe in Lombard,
(1972), P.158. ‘
In P. 106, Leftwich, (1974).

Welsh, in P.263 of Leftwich, (1974).

(356)
(357)
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distribution and marketing aspects. The objectives of such

a high degree of control will usually not only be wealth and
employment redistribution, but also the control of a strategic
‘or developing industry, the manipulation of the balance of
payments, or the provision of an essential commodity or ser-
vice for economic development.

7.6.13 ‘It is suggested here that the RSS have been used by
the DG as a transfer mechanism. It is a DG goal to ensure
the widespread provisibn of petroleum products throughout
SA. It has been seen in 7.2‘how concessions have been made
‘to the rationalisation plan requirements in certain rural

areas -- effectively therefore, a transfer of wealth to those
areas. More importantly, price controls also act as a trans-
fer mechanism. The transfer of wealth to one group will,

ceteris paribus, rouse the opposition of all other groups --
this objective therefore involves a trade-off.

7.6.14 The DG will wish to minimise involuntary unemployment
among its supporting groups.

7.6.15 TheDG will attempt to maximise the value of its
supporting groups' votes. There is widespread belief in
South Africa that the Nationalist Government has structured

the'boundaries of several electoral constituencies to maximise
Nationalist support -- an-allegation difficult to prove either
way. Welsh maintains that: '

"The political strength of the farmers has been

augmented by a feature of the electoral system

which, in effect, makes a g]atte]and vote worth
more than an urban one".{358) - :

. / ce-

(358) Welsh, in Leftwich, (1974), P.263.
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7.6.16 To gain the patronage of groups and individuals that

"oppose the DG. The DG, as the group representing a white

minority, could never hope to gain the‘support of the black

. majority. Their efforts to woo additional supporters will

therefore be concentrated on the opposing whites.(359)

7.6.17 Kleynhans(360)lmaintains that

"...there has lately been a growing stream of
English-speaking voters who either apply for
membership (of the Nationalist Party) or support
the party at the polis"”. _ '

He believes that much is bein§ done to'woo the English,

“including the appointment of English-speaking cabinet ministers

and senators. Nevertheless, he maintains, only a minority of

English-speaking voters SUpport the Nationalist Party.

7.6.18 To decrease the political power (and wealth and social

status) of groups that continue to oppose the DGs.

7.6.19 The primary opposing group is that of the blacks in
South Africa. The effects of white policies on them have
already been discussed. The coloured people of South Africa,
concentrated mainly in the Cape, have also been subjected to
exclusion from the political process.(36}) They have not
identified with the vast body of Africans in SA in their
opposition to the Nationalist government, but rather have become

(362)

a separate group. Their language (Afrikaans) and culture

have enabled them to establish themselves in a stronger economic
position than most Africans, but they are still subject to a

deprivation of political and social rights.<363)

(359)
{360)
(361)
(362)
(363)

Moodie, (1975), Pp.285-287.

In P.11G, De Crespigny and Schrire, (1978).
Worrall, (1975), P.222.

Ibid, Pp.222-223.

Rex in Leftwich, (1974), P.57.
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7.6.20 The Asians in South Africa initially entered the country
to work as indentured Tabourers on the Natal sugar plantations.
They built up "...their own recognised occupational specjalisa-

tion and consequentially social rights‘.."(364) but were sub-

‘jected to apartheid after the 1948 Nationalist government

emerged. The Asian leadership initially saw "...little
advantage in co-operation with other non-white organisations..,"(36£
although in 1949 a formal alliance of objectives was made between
the South African Indian Congress and the African National

Congress.

7.6.21 'De Crespigny(366) believes that the interests of the

‘whites on the one hand and the coloureds (particularly) and

the Asians on the other are not irreconcilable within a common
polity. Coloureds, he maintains, will dincreasingly make
common cause with the blacks and even identify themselves as
blacks, but if théy enjoyed the same legal rights as whites
they would soon become rather less concerned with advancement
of the interests of non-homeland blacks.

7.6.22 The fourth group opposing the current South African DG
is a portion of the whites, notably from the English-speaking

segment. Moodie(367) maintains that it is from the

"...English-speaking South African elite who have
equally vested interests in the status quo comes
whatever meaningful liberal opposition to racism
that continues to exist in white South Africa".

7.6.23 The English opposition to apartheid pbses a policy
dilemma to the Afrikaans Nationalists. At the one extreme,
it is suggested that .
~ "...all those who protest against or violate the apart-
heid goals of Afrikaner nationalism are sooner or

later seen as mortal enemies against whom any measures
may be adopted to ensure their pacification". 8)

/

(364)
(365)
(366)
(367)
(368)

Ibid, P.s8. |

Wofrall, (1975), P.227.

De Creséigny, (1978f, Pp.210-211.
Moodie, (1975) P.xi. _
Maud in Leftwich, (1974), P.294.

C - -
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And at the other extreme: "..;pbpu1ar opinion since the

‘Republic -- especially among younger Afrikaners -- has been
(369)

in favour of co-operation with the English",

7.6.24 The fifth major "group" opposing the DG may be con-

sidered as the various pressures outside South Africa which
would-1ike to see the SA DG deposed. The main components

of this external group will be (a) the blacks, particularly
those in black-ruled countrieé, and (b) Communist, and to a
lesser extent socialist powers, particularly those who actively
support the black opposition to SA's DG. This group has been

.discussed in 7.5.

7.6.25 The SA DG will have 1ittle ability to decrease the
political power, wealth and social status of these external
groups. At present, there is rather more of an emphasis on
compromise with them. Limited trade even occurs with SA's
hostile black-ruled neighbours.

7.6.26 To gain'direct control of strategic areas of the
country/economy, with the objective of increasing DG economic
and military power, In the RSS/0C regulatory context, such

strategic areas will include: major policy decisions regard-
ing imports of oil products, and their refining, storage,
distribution and transportation; the power to set price
controls; and the power to commandeer petroleum products
for military purposes. There will be an incentive to main-
tain secrecy concerning the extent of the coﬁtrols, in order
to minimise opposition to them. These controls are reviewed
in 7.2. (See also the importance of local ownership to the
DG, discussed in 7.5).

{369)

Moodie, (1975), P.287.
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7.6.27 To increaée the number and importance of policy
decisions that the DG is able to make by reducing. the number
of policy decisions made by non-ruling-party members, and by
minimising the delegation of policy decisions (and where

‘de]egation'is made, by ensuring it is only to ruling-party

compatriots).
7.6.28 It will also be logical for the DG to ensure}that
the implementation of its policies is under its control,

or in the hands of DG supporters.

7.6.29 Several of the objectives designed to achieve other

ideals will also work towards the achievement of Ideal 2.

For examplie, any policies followed by the DG to impose and
maintain the Afrikaans culture (Ideal 4) are likely to lead
to further DG support from the Afrikaans portion of the
electorate. Because however, Ideal 4 is a DG goal per se,
it is examined separately. |

DG IDEAL 3

7.7.1 The DG will wish to ensure the net long term growth
of the monetary and social benefits that it obtains from
its pcsition.(37o) This ideal is ranked after "state
security" in "South Africa 77". (371) |

OBJECTIVES TO ACHIEVE DG IDEAL 3:?

7.7.2 Stable and long term grthh and development of the
economy (and therefore its tax base). Note, however, the

discussion in 7.6, in which certain writers maintain that
economic growth and white supremacy are alternatives and not
complements. If the views of such writers are correct,

4

(370)

(371)

Self interest may not only comprise a desire for high income and sweeping powers,
but it may take such forms as competition for the best service, or a striving for
professional status by means of excellent work. (See McKean, (1968), P.13).

"South Africa 77", SA Department of Information, P.942.
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economic growth, if it is a goal, will be coupled with a
stronger enforcement of the apartheid doctrines in order
to maintain the dominant white position.

7.7.3 Economic development is likely to be a goal because:

(a) Such development is likely to increase the DG's own
political support, particularly if the general popu-
‘lation is able to identify its development with the
ruling party concerned. (ConverseTy, if a group is
able to identify its Iack df development with a ruling
political party, this will fire its opposition).

- The Nationalist party, since it came to power in 1948,
has "...led South Africa through the greatest economic
boom in its history...white South Africans...have reaped
the main fruits of that boom“.(372) - Van der Vyver
maintains that an electorate will be reluctant to
initiate radical changes in times of prosperity --
reform rather comes from hardship.  Although the boom
has comé to an end, the white electorate is still an
extremely prosperous group. One method of maintaining
such prosperity is to transfer wealth to them (7.6);

a second is to promote general prosperity.

(b) Economic growth is normally synonymous with the growth
of the tax base. A larger tax base is of direct social
and financial benefit to the DG, in addition to provid-
ing increasing finance.for the means by which the DG
power and security is maintained. {Seé 7.5).

The DG will wish to use those revenue raising or rent
capturing devices which have the lowest negative

effects in terms of DG goals. . There will be an incen-
tive to spread the tax burden widely, and also to ensure
that the greatest tax incidence is on those groups which

are least able and likely to oppose them. N
. ’ / .

(372) yan der Vyver in de Crespigny and Schrire, (1978), P.245.
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The low elasticity of'demand for petroleum fuels, and their
.tax structure have been discussed in Ch.3. Taxes on petrols
raised the substantial sum of approximately R600m in ]9?8.(373)

7.7.4 It is likely that the DG will wish to ensure that
economies of scale and more "efficient" allocations of re-
sources in various industries, should their potential exist,
are rea]ised.(374) The most likely industries for such
state intervention will be those which comprise a relatively
"large" portion of GNP, those with "few" firms, and those
that are already under some degree of government control --

.normally because of their "strategic" importance. The oil
(375) ‘ :

industry is a prime example.

7.7.5 It must be remembered that to ensure economies of scale,
the required reduction in the number of firms can only be ob-
tained at the expense of a reduction in the competition in that
industry. The trade off between competition and economies of
scale that the DG faces have been examined by Perry, and are
discussed in 5.14.

7.7.6 The DG believes in the maintenance of a free enterprise

‘economy to ensure the continued creation of wealth and long
(376)

term improvement of Tiving standards. De Crespigny
believes that’a restrained free enterprise economy (as opposed

to a laZsses-faire state) will achieve this. The Minister of
(377)

Economic Affairs was reported as saying

"We believe strongly in the virtues of an economic system
based on free enterprise and would Tike to leave as
much scope as possible for the private sector..."

R A

(373) 5 500 ML (See 3.5.2) x 10,4 c/L (See Table 3C) = R572m. This excludes

railage charges.

(374) The efficient use of local resources - See $.J.Kleu, in P.98, Lombard, (1972);
‘and "South Africa 77", Chapter 21. ) '

(375) The success of the DG in achieving this goal can be seen in a quote from The
Financial Mail, lst quarter, 1975: "...average (RSS) throughput in SA is already
the highest in the world, four times more than in UK, for example”.

(376) De Crespigny and Schrire, (1978), Pp.214-216. o

(377) .

The Argus newspaper, 27/9/78.
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7.7.7 There are various economists however, who believe that
the "public interest" has a heavier weighting, and who remain
sceptical of the government's avowed promotion of free enter-

prise.(378)

7.7.8 Lombard(379) believes there is some confusion in the
private productive sector as to the extent the government
wishes to intervene. K1eu(380),maintains that the govern-
ment will interfere with those industries rendering "essential
services", with "natural monopolies”, and where "competition

would be wasteful of resources",

7.7.9 The costs of regulation were discussed in 5.3. In
ensuring an efficient allocation of resources in the economy,
the DG will obviously wish to avoid high costs imposed through
government interference.

7.7.10 The balance of payments is of great importance in .
(381)

the determination of oil industry policy.

"The growth opportunities of our economy are directly
affected by the state of our balance of payments
which, in turn, is to a large extent influenced by
our foreign expenditure on crude oil".(382)

The balance of payments effects of oil imports are of concern
to the DG; however, other aspects of foreign trade policy also
help determine o0il indastky policy. According to Reynders
and van Zy],(383) SA's foreign trade policy embraces all
measures involved in influencing and organising its economic
relations with other countries. - This will include areas
such as resource allocation (often resource protection}), the
balance of payments, the changing of domestic consumption

patterns and the exploitation of foreign markets.

(378)
(379)
(380)
(381)
(382)
(383)

Arkin in Worrall, (1975), P.158.

Lombard, (1972), P.237.

1bid, P.98. |

"sa 77", op eit, P.951.

Minister Heunis, "Motorist", February 1976.

In Lombard, {(1972), Pp.63-64.
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"The maintenance of external balance or, equivalently,
the maintenance of balance of payments equilibrium .
is generally regarded as one of the most important (384)
macro-economic policy objectives of modern government".

.1t would appear that SA has been under almost con-
tinuous pressure to achieve short term balance in z§§5
external accounts throughout the post war period"”.

7.7.11 Major factors dffecting balance of payments equilibrium

"have been the "level of gold and other foreign exchange

reserves", (which are to a large extent determined by imports
and exports), gold production (which is related to the external
gold price, and the rate of exchange), capital inflows, and the

.level of domestic spending. Policy has to a large extent been

related to the level of foreign reserves, which the character

of .the "open" SA economy requires to be kept at "substantial"
levels. (386)

7.7.12 Nearly 100% of SA's crude oil is imported; at an
estimated cost of Rl 575m in 1978 (see 3.5.1) this represented
16% of the total import bill; it is the largest single import
item. Details of crude oil import growth rates for SA are not
published, but the growth rates of crude o0il prices {see Table
78) provide an indication of the strains that have been placed
on the balance of payments after 1973. The fact that in early
1978 the Ministry of Economic Affairs estimated that petrol
conservation measures had resulted in a 22% savings,(387)
indicates the'priority'of the BG's foreign exchange saving
objective. V '

7.7.13 The maintenance of balance of payments equilibrium
involves a complex interre?ationsﬁip of DG goals and trade offs.
Restrictions on petroleum imports will have difect repercussions
on SA's economic growth and development, and on the level of
business confidence.<388) Fué] restrictions will have a
particularly adverse effect on the activities of many white

South Africans, which the DG will wish to avoid. /

(384)
(385)

(386)

(387)
{388)

Ibid, P.85.
Ibid, P.89.
Ibid, P.85.

Financial Mail, lst quartexr 78, P.70.

Fuel restrictions and control measures have so far fallen primarily on the private
rather than productive and government sectors -- see 7.15. 8.
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‘TABLE 7B:

227(a

CRUDE OIL PRICE ESTIMATES

)

1945 1950 1957 1960 1965 1968 1969 1970 1971 1972
Market Price, Current §/barrel | 1,06 1,65 2,08 1,50 1,17 1,83 1,27 2,00 1,65 1,85
Market Price, 1975 $/barrel 3,28 3,86 3,92 2,68 1,96 2,78 1,84 2,70 2,20 2,38

1973 1974 1975 1976 1977 1978 1979

(June) (May) (Oct) (June) '(June)' (June) . (March)
Current $/barrel | 2,70 9,55 11,51 12,70 13,20 13,70 23,60
(1975 ave) (6) (7) (7) (9)
1975 §/barrel 3,26 10,62 11,30 12,07 11,66 10,12 16,67

NOTES

(1) Prices up to 1975 are based on a Table on Page 46 of "Paying for Energy", Twentieth Century Fund, Dec.75.
(2) Based on the price of Arabian light 340 at Ras Tanura.

(3) Based on long term, rather than short term tanker rates, where applicable. :

(4) The considerable price variations in this table are discussed in Pp.44-52 of "Paying for Energy“, ibid.
(5) The figures up to 1975 exclude any premium wh1ch SA might have been paying.

(6) Financial Mail, 3rd quarter 1976, P.1136.

(7) See 3.5.1.

(8) See Table 3B for COL conversions from 1976 onwards

(9) See.7.5.10.
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7.7.14 The balance of payments goal will also be related

‘to the DG security of resources goal (see 7.5). The DG

may be prepared to trade off a higher‘price for petroleum
products against additional security of supply. "It is
officially admitted that the price paid for Iranian crude

is higher thah that paid by other customers".(asg) The
building of the Saso]upTants provides further evidence here --
at present they produce prdducts at a premium over world
prices, although it is expected that in the future they will be

competitive with OPEC prices.(ggo)

7.7.15 0Other DG goals that’might be jeopardised by oil import
restrictions are discussed in this‘sectiqn (an underutilisation
of 0il industry capacity, particularly of refineries, may
occur), and in 7.5 (there may be pressures on the maintenance
of an orderly trading environment).

7.7.16 The DG will attempt to contain inflation. It will
be seen that this objective exists primarily because of the
negative effect that inflation has on other DG goals. It

could therefore, have been included as a sub-objective of
several of those mentioned above, but for the sake of a more
explicit handling, it will be discussed separately.

"~ 7.7.17 The primary objection to inflation by the SA DG is

its debilitating effect on economic growth and deve]opmeht(ag])

“Monetary stability, far from being an alternative to economic

growth, is a condition for it. Inflation has a distorting

- effect on the propensities to save and invest, and hence on

resource allocation. A policy of accepting inflation is
likely to lead to difficulties in controlling its rate.

YA

(389)
(390)
(391)

Petroleum Economist, (Feb. 78), P.56.
Financial Mail, lst quarter 1972, P.662.
Lombard, (1972), P.28.
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Long term inflation will also affect certain groups in the

economy more than others. Groups with "fixed" incomes

(typically pensioners) will suffer, as will the incomes of
those employees of large institutions who do not have the
power {(usually via trade unions) to maintain their economic
positions. Inflation may also have a negative effect on the
balance of payments‘objective.', When inflation exceeds the
rate experienced by trading partners, a deficit will be pro-
duced, or the currency will depreciate. This may lead to
‘exchange controls, with a consequent misallocation of re-

sources ,(392)

, or to rising import costs, which will further
feed the overall rate of inflation unless the export sector is
able to achieve immediate compensating economies of scale

(which is unlikely).

7.7.18 The inflation containment goal particular]y will in-

-volve a trade off with other DG goals. The objectives under
Ideals 1 and 2 will, for example, tend to be inflationary as
they are pursued with more vigour -- (See Table 7A).

7.8 DG IDEAL 4,

7.8.1 To fulfil ideological or other principles which the
DG»itse]f has. , |
There is a "...duplication of the ethos of the Dutch Reformed
Church amongst the undisputed rulers of SA".(393)
7.8.2 Afrikaans religious objectives. \"ThevCalvinist theory
of politics assumes in a very actual manner the subordination
of all aspects of life to God's wi]]...“(394) y

(392) 1144, p.29. |

(393) Harris in Worrall, (1975}, P.262.

(394)

2 e A . i s

Worrall, (1975), P.207.
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"Calvinist principles at the bottom of the
Afrikaner's political conceptions, so setting(395)
Afrikaners...apart from the rest of society".

7.8.3 The Afrikaners believed they were the

“_..Calvinists of Western European origin and
a nation in-theirsgg? right before the arrival
of the English".( -

7.8.4 Moodie outlines the pressure from England on the
Afrikaners dufing the early 1800‘5.(397) "Bowed down under
20 years of British oppression, the Afrikaners at length

rose up and went out of the Cape Colony..."(398) -- the

Great Trek. He describes the fighting with the black
indigehous on the trek, and thereafter the "pursuit" of the
colonial office. The discovery of gold in the Transvaal, and
the pouring of the "curmudgeons" of the empire into Johannes~-
burg was another Boer setback. After the Jameson Raid of
1895, negotiation failed in the face of continued British
provocation, and the Boer War (1899-1902) was declared.

There was tremendous Afrikaner Suffering during this war,

and 26 370 women and children died in British concentration

(399) " Upon victory, the British adopted a policy of

camps.
(400)

strengthening the English population in SA.

'?}8.5 The Afrikaners believe that their suffering in the
Great Trek and the Boer War was not a sign of God's rejection,
but rather of his testing -- "...an honour to be accepted and
glorified as the seal of God's e]ection“.tdO])

" Ihid,
" Moodie,; (1975}, p.3
- Ibid, Pp.3-4.

- Ikid, P.5,
- Ibid, Pp.18.
- Ibid, p.1o.

- Ibid, - P.13.

P
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7.8.6 They also believe that as'a group they will be rewarded
in the future for their past suffering. -

"This hope transformed the suffering of the present

by an exalted anticipation which sanctified them.
Thus English speaking prejudice and discrimination
proved God's election and at the same time ensured
the separate existence of the Afrikaner consciousness

Maintenance of this separation became a sacred duty“.(402)

"Thus, in defence of its. sacred mission, all those who
"protest against or violate the apartheid goals of
Afrikaner nationalism are sooner or later seen as

mortal enemies against whom any measures may be

adopted to ensure their pacification...build up of (403)
repressive forces...eminently justified and rational”.

7.8.7 It can also be seen from the above, how imperialism
became linked with capitalism in the Afrikaner's mind.

7.8.8 The question that arises is -- does the “bourgeoisie"

‘Afrikaner today understand, and belijeve in his religious

(and cultural) history? It is suggested here that many of

the Afrikaner goals (see also 7.8.9 below) in addition to being
ideological, are in fact more practical means of promoting
Ideals 1-3. "In SA, the Dutch Reformed Church is undoubtedly

more than a mere interest group".(404)

,(405)

7.8.9 Afrikaans nationalist objectives. Worral believes

that the Afrikaners have evolved as a cohesive nationalist group

because of their common historial background, language, reli-
gion, experience of military defeat and historical frustration

~of economic inferiority. He believes the two outstanding

motor forces of Afrikaans nationalism are their language, and

econgomics.

/.

1
i

(402)
(403),

(404)
(405).

Moodie, {1975), p.l4.

Maud in Leftwich, (1974), P.294.
Harris, in P.256 of Worrall, (1975).
Worrall, (1975}, P.183.
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7.8.10 The most important aspects of the development of
the Afrikaner group will be briefly discussed below, 1in
order to provide a framework for their present objectives.

7.8.11 Worrall describes the first organised pressure to
reorganise the Afrikaners as a group during the late 19th
century, primarily in the face of the anti-Afrikaans laws
promulgated during that cehtury.(406) The Anglo-Boer War
(1899-1902) "...exacerbated rural dislocation and decline,
forcing many (whites) to move to the towns".(407) By
tradition, the Afrikaners have been the farmers of SA, and
by the beginning of the 20th century they were the noticeably
~ poorer sector of the white society in SA.(408) This situa-
tion for the Afrikaner worsened up to the time of the great
depression, when many rural Afrikaners had been forced to
move into urban areas. In 1910, 20% of Afrikaners were
town dwellers; by 1936 the proportion was 40%.(409) The
English, by contrast, had long been a highly urbanised group
who dominated commerce and industry, and, until the 1940's,

the upper eChe]ons of the public service.(4lo)

7.8.12 A greater unification of the Afrikaans people
occurred after the Anglo-Boer Nar,(4]]) but it was not
~until the 1930's ‘that a true Afrikaner ideology emerged
over the prime barrier of geographical differences in
political and economic interests. |

(408) Worrall, op cit, P.184.

(409) Ibid. In 1974 80% of white SA farmers were Afrikaners —-
Welsh, in Leftwich, (1974), P.263.

Welsh, thid, P.251.
Worrall, (1975), P.184.

(410)
(411).
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7.8.13 When the nationa]ist‘party came to power in 1924
under Hertzog, they adopted the objectives of entrenching
the colour bar in industry, and the realisation of a
"two stream" concept'of SA nationhood.(4]2) Several
important acts were promulgated at this time to augment the
position of the whites vis-a-vis the blacks. Examples are
the Industrial Conciliation Act of 1924, the‘wages Act of
1925, the Mines and Works Act of 1926, and the Land Act of
1936.(4]3) In 1938, Hertzog announced Die Stem as the
national anthem, among various moves to bolster the Afrikaans
language in the face of English opposition.(4]4) Worrall
maintains that: “The progress of the National Party in
successive general elections is essentially due to...the

hardening of political allegiances on language 1ines“.(415)

7.8.14 In 1939 the United Party came to power under Smuts,

and it was not until 1948 that the Nationalists emerged as

the rulfng party. "...the principle of language equality

for which General Hertzog had so dedicatedly campaigned was
replaced by the advocacy of the supremacy of the &frikaans.(4‘6)
Afrikaans educational, cultural and business institutions
(417) 1he

reat improvement in the Afrikaner's economic position has
g p p

have actively promoted the Afrikaans language.

resulted in social and economic changes, and thus changes in

‘the character of Afrikaans nationalism. Afrikaners have
been reconciled to the free enterprise system, and their
businessmen are less ethnically oriented -- although not
./

412 .

(412) Ibid, p.198.

(413) . : ' :
The Land Act is regarded as a watershed in the apartheid process,
designed to ensure the cortinuance of group cultures. See N.J. Rhoodie,
(1969}, Pp.49-50. '

414 .

(414) Worrall, op cit, P.203.

41 . '

C(413) Ibid, P.185.
(416)

Ibid, p.207.

(417} rpig.
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_-specifically attempting to reconcile with the English group

either. Certain of the Afrikaner unity, and church in-

(418)

f]uencekhas disappeared. SA's becoming a republic

in 1961 removed an important prop of the Afrikaner unity.(4]9)

7.8.15 It is likely that the Afrikaner objectives of white
lTabour supremacy, the dominmance of the Afrikaans language,

- ethnic and religious unity, and a prosperous farming com-
munity are still rigorously followed today. But the em-
phasis has changed from one of consolidation and marshalling
of support to one of survival. The homeland policy attempts

to ensure geographical segregation of ethnic groups, and

420)

de Crespigny( maintains it is a DG objective to ensure

that they become independent and economically viable

societies. Apartheid is essentially designed to ensure

the continuance of the group's own cu]tures.(42])

7.8.16 In May 1961, the prime minister Dr H.F. Verwoerd
was quoted as saying:

"We do not only seek and fight for a solution which
will mean our survival as a white race, but we also
seek a solution which will ensure survival and full

- development -- political and economic -- to each of-

.the other racial groups. We want each of our popu-
lation groups to control and govern themselves...
the transition stage...is our policy of separate
development®. (422)

(418) "
Worrall, op cit. P.212.

(419) 1rq. b.216.

(420) : ) ' :
De Crespigny and Schrire, (1978), P.220.
(421)

Moodie, (1975), P.266.
(422)

Kleynhans in Pp.109-110, de Crespigny and Schrire, (1978).
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7.9 SUMMARY OF DG GOALS, AND THEIR WEIGHTINGS

7.9.1 A summary of the DG objectives identified above

is provided in Table ‘7C. In order to obtain the weight-
ing for each objective, a weight was first allocated to
each ideal. These were obtained on a judgemental basis.(423)

DG Ideal 1 : Weight 45%. "~ The DG will wish to
' "~ secure the tenure of the positions that
it a]ready-ho]d55

DG Ideal 2 : Weight 28%. The DG will wish to maximise
its political support and power.

DG Ideal 3 : Weight 17%. The DG will wish to ensure
long term growth of the monetary and social
benefits that it obtains from its position.

DG Ideal 4 : Weight 10%. The fulfilment of DG ideo-
logical and other principles.

7.9.2 Note that Ideals 1 and 2, with 73% of the total

emphasis of all DG goals, reflect its desire to entrench
itself.

(423) i.e. The "indirect" approach to weight detemina.tion, as suggested
by Hill, (1966}, P.27.

——— .
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DG OBJECTIVES : SUMMARY AND WEIGHTINGS

TABLE 7C:

REFERENCE OBJECTIVE WEIGHTING
{(as a % )

7.5.3 Adequate defence 20
7.5.5 Maintain legal framework 12
7.5.9 Secur1ty of strateg1c resource supply 9
7.5.12 Harmonious international economic relations 4
7.6.12 Maximise DG supporters' NPVs 3
7.6.14 Minimise DG supporters' involuntary unemployment 3
7.6.15 Maximise DG supporters' votes value 4
7.6.16 Gain additional support from DG opposition 1
7.6.18 Minimise value of votes (and also NPVs)

of DG opposition 4
7.6.26 Control strategic areas of country/economy 7
7.6.27 Maximise number and importance of DG policy decisions 6
7.7.2 Stable, long term tax base growth 7
7.7.4 Efficient use of local resources 1
7.7.10 ‘Maintain balance of payments equilibrium 5
7.7.16 Minimise inflation ‘ 4
7.8 Impose and maintain Afrikaans. culture 10
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IDENTIFICATION OF THE RELEVANT GROUPS (RGs )

7.10.1 An RG was defined in 5.15 as a group which must be
taken into consideration by the DG in the fofmu]ation of

its policies. It is closely related to, but more broadly
defined than the interest group concept used in political
science$424) which is defined as a number of people, or
association(s), who are trying to influence public policy

in their own"direétion, or affect the behaviour of society,
while themselves not becoming involved in the governing of

(425) It can be seen that an RG is therefore

the country.
broader than an interest group, in that it will include not
dn]y those who are'actively attempting to affect government
policy, but also those passive groups that the government must
take into consideration in developing its policies.

7.10.2 Four major factors which are identified by Harris(426)
as affecting SA interest gkoups are discussed beTow. (They

will obviously also affect RGs.)

(a) Legal restrictions. In SA, some types of interest
groups are restricted by law. | The'potentially
powerful trade unions, for example, are restricted

by job reservation and registration Iimitations.(427)

Many other acts Timit the political and social acti-

vities of various groups in a wide range of areas.(428)

(b) Race. In SA, many interest groups are based on

race, although there is a surprising "...frequency
(429)

with which certain interests transcend race".
Because of the government's racial objectives (7.8),
it will tend to break down the broad RGs before it
by racial classification.

/

(424)
(425)
(426)
(427)
(428).
(429)

Harris, in Worrall, (1975), Pp.253-260.
Ibid, P.259.

Tbid, Pp.260-264.

Ihid, P.261.

Horrel, (1978). _

Harris, op c¢it. P.260.
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(c)‘ The presence of certain unusual groups at the "highest
levels of the land..." may result in "...pressures ‘
which are antipathetic to the norms and values of the
ruling class in SA society (meeting) a reception more
hostile than would normally be expected elsewhere”.
These unusual groups are primarily the Dutch Reformed
Church, and the Afrikaner ethos expressed through
organisations such as the Broederbond.(430)

(d) The government's attitude. "South African interest
groups need not expect government to react in a whole-
hearted way to their efforts, unless the efforts of
the group are in accordance with the policies of the

cabinet".(43])

Harris explains how the government
tends to act aggressively, rather than passively,

towards groups before it.

7.10.3 The net effect of these four factors is that many
interests that would, ceteris paribus, emerge as interest
groups in the UK or USA, will remain submerged in SA.

7.10.4 -A vital factor to be considered in assessing the power
of any interest group or RG is the daccess of such groups to
the government DG. It has already been exnlained (7.3) that
in the SA RSS context, the DG consists of a limited number of
people, and at the higher levels of the DG hierarchy, there
are problems of co-ordination and ;ommunication. This con-
centration of decision power in the hands of a limited number

.of people has been one of the factors shaping the "aggressive"

character of the government mentioned by Harris above.

It has also ensured that the DG has to rely on information

provided by "outsiders" for many of the decisions that it takes.

"Ministers find the help and advice of lobbies essential on

matters in which interest groups possess particular expertise"§432
./

L e

(230)
(431)
(432)

Harris, op c¢it., P.262.
Ibid, p.263.
Ibid, p.275.
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However, these "outsiders” will not be the general "all and
sundry" of interests before them, but will consist of a limited
number’of groups which the DG has had some part in influencing.
For example, there are only three organisations in the private
productive sector which have the privilege of special access to

- the parliamentary lobby in Cape Town. They are the Federated
Chamber of Industries, the Chamber of Mines and the Afrikaanse-
handelsinstituut. (See 3.3). Other aroups with advantageous
access are the SA Railways, which “...clearly have the ear of the
government...“(433) and the "public agencies” discussed in

7.3.15. '

,‘7.10.5 Typical channéls of access to the DG might be:

(a) Via MPs through parliamentary debates, petitions and
discussions, '

(b) Via services to government officials, or the DG it-
self. (In SA such services are usually provided by
the public agencies). ‘

(c) Via personal contacts with the DG.

(d) Via court actions and legislative hearings.

7.10.6 It can now be seen that in SA, the channels of access
to the DG have to a large extent been commandeered by groups
identifying with the majority party.

7.10.7 The RGs, as they may be used in the rows of a decision-
matrix, are summarised in Table 7D. Groups from the black
homelands, as well as the Republic, are included, because the
homelands are supplied with petrol in essentially the same (DG
controiled) structure as South Africa. This table includes
columns for the estimated population of each RG, and also for

a subjectively determined factor by which the population-baéed'
weightings may be modified to obtain a finaT group weighting.

/

(433) Harris, op ¢it., P.269.
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7.10.8 The total population was divided using each of three
methods: (a) racial/locational; '(b), occupational; and

(c) employer, One essential “group" referred to on occasions
‘earlier in the thesis is the "RSS consumers".  They have not
been included explicitly because they are, in fact, included,
to a greater or lesser extent, in each of the RGs mentioned.

7.10.9 The external group has not been broken down because

such analysis would serve little purpose in the present context.
Its components will vary, depending on the problem under con-
sideration, and therefore no population figure has been attached
‘to it. Instead, its weighting has been subjectively determined.

7.10.10 The black population was used as the base for weighting
the RGs; black groups were assigned weights of 1. All other
croups, being more important than the blacks in the eyes of the
DG, were given a proportionately greater weighting. (Such
groups have greater "relevance", in terms of the definition

in 5.15).

7.10.11 The non-white/white ratio in SA, the homelands and

the newly independent black states 15.5.1/1. (Table 7D).

It was therefore decided that the white groups, to be given

an "importance" in DG policies exceeding that of the non-
whites, should be weighted by a factor of 5. The Afrikaans
segment of the whites should be more “important" than the
English-speaking in the DG's eyes, and therefore their factor
was increased by 50% to 9. In addition, it was decided that
the white rural group's factors should be increased by a further
50%, i.e. white English-speaking rural to 9, and white Afrikaans-
speaking rural to 13,5. (See 7.6).‘

7.10.12 The Coloured and Asian groups have been allocated a
factor of 2. They have been given this arbitrary figure in
view of (i) the Cp]oured's language identification with the

/,
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white Afrikaners, and (ii) the possible future identification
of these two groups with the whites in attempted survival in
the face of the black masses.(134) ”

7.10.13 Because adjustments were made to the factors in the
“racial/locational" sector of Table 7D, it is necessary to
weight the other sectors by a similar amount. A group-
weighted average for all white groups, and for all black
groups was obtained as follows:

9ER + 13,5AR + 6EU + 9AU

White average = = 8,3951359
' ER + AR + EU + AU
"Others"average = 2C + 2As + Bw + Bb = 1,1437632

C + As + Bw + Bb
where: ER is English rural, AR is Afrikans rural, EU is English

urban, AU is Afrikaans urban, C is Coloureds, As is Asian,
Bw is blacks in white areas, Bb is blacks in black areas.

RELEVANT GROUPS GOALS AND WEIGHTINGS

7.11.1 RG's goals can to a large extent, be derived from the DG
goals. The main difference between the DG goals and RG's goa1s

is one of emphasis -- the DG goals are politically oriented, where-
as the RG goals are more personally, individually oriented. The

DG is more concerned with overall, or macro problems that it faces --
for example, the more direct pressures of groups opposing it;
international relations; and issues concerning the national economy,
such as inflation and the balance of payments. The RG's however,
will not be as concerned with many of these "high level” DG goals.
They will be more directly concerned with their own individual well-
being. The highest level of goals that any RGs are Tikely to have
will be in the opposition of some of them to the current DG.

./

@30
4% Worrall, (1975), Pp.223-225.
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TABLE 7D. SA, HOMELANﬁs, AND NEW BLACK STATE POPULATION (1977)

Popuiation Factor Population Weighting
x Factor (as a %)

1. White English speaking rural 97 429 g 876 861 1,41
2. White Afrikaans speaking rural 498 900 13,5 6 735150 10,85
3. White English speaking urban 1628024 6 9 768 144 15,74
4. White Afrikaans speaking urban -2 138 647 g 19 247 823 31,02
5. Coloureds 2 431 000 2 4 862 000 7,84
6. Asians ‘ - 765 000 2 1 530 000 2,47
7. Blacks resident in white areas 8 670 000 1 8 670 000 13,97
8. Blacks resident in homelands and 10 365 000 1 10 365 000 16,70
» newly independent black states
GRAND TOTAL: 26 594 000 62 054 978 100,00
1. Agriculture ~ :white 113000 8,39 948 650 1,53
2. ' : others 2 941 000 1,14 3 363 808 5,42
3. Mining ; : white 73 000 8,39 612 845 0,99
4, | : others 761 000 1,14 870 404 1,40
5. Commerce and finance : white 467 000 8,39 3 920 528 6,32
6. (Note 8) : others 571 000 - 1,14 653 089 1,05
7. Services (Note 7) : white 365 000 8,39 3 064 225 4,94
8. , : others 1 501 000 1,14 1 716 789 2,77
9. {Manufacturing, Electricity:white 639 000 8,39 5 364 492 8,64
lO.{Construction, Transport : others 1 633 000 1,14 1 867 765 3,01
11. Tourist : white 11 000 - 8,39 92 346 0,15
12. ' : ~: others 67 000 1,14 76 632 0,12
13. RSS (Note 6) . white 12 000 8,39 100 742 0,16
14. : others 26 000 1,14 29 738 0,05
15. 0C : white . 7 000 8,39 58 766 0,09
16. : others 5- 000 1,14 5719 - 0,01
17. Others (Note 5) - : white 2 676 000 8,39 22465 383 36,21
18. - < others?4-726 000 1,14 16 843 056 27,14
 TOTAL WHITE 4363000 36 627 977
TOTAL OTHERS 22 231 000 © 25427 000
GRAND TOTAL 26 594 000 62 054 977 100,00

mEmmmmm T =SNonmmmmIEaSR - ——
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TABLE 7D (continued)

Popuiation Factor Population Weighting
x Factor (as a %)

1. Controlled directly by DG : white 525 000 8,39 4 407 446 7,10
2. (Note 1) , .t others 738 000 1,14 844 097 1,36
3. Private productive sector : white 1139 000 8,39 - 9 562 060 15,41
4. (Note 2) ' .+ others 5684 000 1,14 6 501 150 10,48
5. Others (Note 3) -t white 2 699 000 8,39 22 658 471 36,51
6. | : others 15809 000 1,14 18081 752 29,14

TOTAL WHITE 4 363 000 36 627 977

TOTAL OTHERS 22 231 000 25 427 000

GRAND  TOTAL 26594000 62054 975 100,00

EXTERNAL GROUPS ~ (VARIES) * *

NOTES:

0 ~N O N
« 2 e e

Comprises central government provincial administration, local authorities,
Bantu authorities, SAA, SAR and H, GPO, and all other public companies.

Comprises private employers and employees.

Comprises non-profit organwsat1ons, private households, the unemployed,
and the not economically active.

Source: "South African Statistics 1978", Department of Statistics -
Sections 1 and 15.16. Where figures for 1970 were provided, they were
extrapolated, pro rata, to 1977.

Includes the unemployed and not economically active.
A11 RSS except company-owned RSS.

Excludes tourist industry.

Less all RSS except company¥owned.
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7.11.2 Note that different goals have not been isolated for
each sepafate RG. This is because it is likely that most RGs
have similar goals, with the major differences being on empha-
sis. Consistent differences will be found only in g%ouﬁ ideo-
lTogies.  (See below) ‘

RG TDEAL 1

7.12.1 The RG will wish to allow each of its individual members
to maximise their monetary and social benefits, (and consequently
the political power of the group) within the existing socia1/
economic structure. (435 The group's po11t1ca1 nower w1]1 then

in turn bolster each member

7.12.2 The RG will wish to extend the economic development of
its individual members. In the short term this will mean

income maximisation through the numerous means by which a govern-
ment can affect the incomes of individual groups -- ie. economic
regulation, see Ch. 5. In the long term, this will involve the
development of the group to make it 1nherent1y more capable of
being able to earn a Targer slice of the national cake. Long
term policies will inc]ude the education and training of the
group, and the strategic manoeuvering of the group in terms of
geographical, social and economic positioning. (436)

7.12.3 The RG will wish to maximise its political power in
terms of voting power, and in terms of rights in the Tlegal “
framework of the country. (437) RGswill oftentpress the DG
for specific'1ega1 changes._438)' | | /

(435)

(436)
(437)
(438)

Each RG will not only wish to maximise the monetary and social benefits accruing
to its members in absolute terms, but also relative to other groups (particularly
those groups which oppose the achievement of thelr goals, or which they regard

as competitors).

See 7.6 for a discussion on the manoeuverings of SA's whlte groups.

See 7.5 and 7.6 for a discussion on voting power, and the legal framework

The essence of Stlgler s theory dlscussed in '5.8.
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7.12.4 An RG will wish to have the maximum possible 1ndependence
to make decisions concerning itself.

7;}2.5 The RG will wish to minimise involuntary unemployment
among its members,

7.12.6 The RG will normally desire growth and development of the
economy, Exceptions will occur when economic growth and
development is not synonymous with the group‘s security (see
discussion in 7.5), or when the group is able to gaﬁn more wealth
or power by other means (for exémple, by going on strike).

RG IDEAL 2

7.13.17 The RG will wish to propagate any ideological beliefs which
the majority of its members have. A list of objectives to achieve
this ideal will not be given because of the variability of different
groups' ideologies. Two essential methods of the propagation of
ideological beliefs emerge however. First, an RG may try to

extend its ideology by attempting to get other groups to accept

that ideology, or possibly even desire it. This involves the
provision of information, or of propaganda. Second, the RG may
impose its ideology on other groups. (A "strong" group may use
lTegal power, a "weak" group might resort to terrorism, for example).

WEIGHTING OF RG GOALS

7.14.1 Different RGs will obviously not agree on the weights to
be placed on each of the above objectives.  For nearly all RGs
however, the major. emphasis will be on the more pragmatic objec-
ti?es of wealth and political power,‘rather than ideologies.

Any group which is not the DG will aspire to some extent to the
DG's position; non-DEwill also have less ability to propagate
the1r 1deo1og1ca] objectives.
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7.14.2 The weights suggested below will be for the average
RG as percezved by the DG . (Don't forget that this theory
of regulation is des1gned‘to simulate the DG'’s decision making).

7.14.3 Because it is almost impossible to ascertain with any
accuracy what the DG considers each RG goal weight to be, a
computer model has been designed to evaluate a variety of
weights, and thus provide a rap1d method of testing weighting
(and other) sensitivities. '

TABLE 7E. = SUGGESTED STARTING WEIGHTS FOR RG GOALS

Height %

7.12.2 Individual's economic development . 661
7.12.3 Maximise political power and rights '
v of the group v 12
7.12.4 Decision independence 5
7.12.5 Minimise unemployment ! 10
7.12.6 Maximise macroeconomic growth and

development « 3
7.13.1 Propagation of ideological beliefs o 10

th —
n o

0%

7.15 EVALUATION MATRICES FOR EXISTING RSS/0C REGULATIONS

7.15.1 The three methods of eva]uating Hi11's goals achievement

matrices were discussed in 5.165. This chapter will evaluate
the DG and RG goals, using a modified "weighted index of goals
achievement" approach. Instead of using simply +1, -1 or 0

depending on whether the goals achievement is enhanced, decreased
or unaffected, values of +2, +1, 0, -1, -2 will be used to indicate
whether the degree of achievement was "high" or "low", because

/
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it is felt that many of the cells in the DG and RG evaluation
matrices can provide this additional information. ‘Where they
cannot, it will simp1y be assumed that only a low value has been
achieved. It is the summation of costs and benefits which is
shown in each cell. | y

7.15.2 Rather than having a narrative for the derivation of
each cell, (which could provide somewhat long reading in this
chapter), each regulation will be described in terms of DG and
RG goal achievement, and the reader will be left to refer to the
matrices for any specific results in which he is interested.

7.15.3 Should the reader disagree with any of the values in-

serted in the evaluation matrices, he is asked to refer to Chapter 8.
In this chapter, most hypotheses have been evaluated using methods
other than the DG goals theory, and their results have also been

used in the evaluation matrices. In addition, sensitivity

analyses have been run in 8.3.18 on the computer model.

7.15.4 RATIONALTSATION

(a) The primary effect of this regulation is that it provides
a direct barrier to entry, and 1imit on the number of RSS.
This provides a means of realising the potential economies
of scale of the RSS (See 3.10) by increasing throughput per
RSS, and therefore of increasing OC/RSS profits, and. thus
their attraction to SA,(439)

(by It allows the "swopping" of sites -- gi?ing the industry
some freedom to operate in the most profitable areas, and
ensuring movement towards the efficient use of local
resources. ‘

(c) It promotes the use of local capital and enterprise.
This has positive effects on the security goal, the stable
development of the economy goal, and the balance of pay-

ments goal.
. ' : /

4 . ; - .
(439) "...average throughput in SA is already the highest in the world,

four times more than in UK, for example",. Financial Mail, lst
quarter 1975, P.93. Co
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It stimulates tﬁe smaller, rather than larger 0C.
This reduces the (potential) monopoly power of the
Targer 0C, and it also increases security of supply
through the stimulation of alternative suppliers..

It promotes the DG favoured country and Bantu areas
through additional quotas. Again, this represents a
transfer of income to DG supporters, and an attempt to
make the homelands self-sufficient within the DG apart-
heid policy.

It provides direct protection to the RSS from competition
from general dealer storeés. This therefore represents
a transfer of wealth from the stores to the RSS.

It prohibits restrictive clauses in non-fuel contracts.
This reduces potential 0C monopoly power, and encourages
the efficient use of resources.

It increases direct DG control of the industry, and the
number of policy decisions that the DG makes. '

It has a negative effect on RSS customers through decreas-
ing locational convenience to them. (See Ch.8).

It has its primary impact on the private (RSS customer)
sector rather than government, or the bulk supplied

- productive sector.

UROTA

The most important effect of this regulation is that it
provides for compulsory supply of fuel to any RSS -- the
objective being to reduce the potential monopoly power of

the 0Cs over the RSS industry. It has the concurrent effect

of promoting small businesses in the motor industry, and
thus increasing the level of employment (and of security)
of that particular segment of the population. It will
also increase the proportion of locally-owned RSS.

/
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The maintenance of minimum standards ensures that

the applicable RSS also become repair garages. This
means that certain RSS, particularly in low sales areas,
will be larger than otherwise. A stimulus to the eco-
nomy of  those areas is provided, being an effective trans-
fer of wealth from the RSS/0C to such areas, (primarily

to persons owning .cars in such areas).

Minimum standards pro#ide a form of barrier to entry.
Limiting competition pro?ides a means of ‘achieving
economies of scale, it also enhances RSS/0C profits,
and thus their attraction to South Africa.

It directly increases the demand for qualified mechanics.
This will increase their incomes, and decrease their unem-
ployment level. This therefore suggests that the majority
of motor mechanics are DG supporters.

Relaxed UROTA requirements in "country" and "Bantu" areas
will entice more RSS to locate in them. This is effect-
ively a transfer of wealth to such areas. It is done for
two reasons: firstly, the rural whites tend to be DG
supporters; secondly, the DG is attempting to make the
homelands self-sufficient within its policy of apartheid.

It increases DG direct control of a strategic industry,
and increases the number of policy decisions made by the
DG. ‘

SITING CONTROLS

The prime objective of these regulations is to ensure that
the RSS comply with the DG urban growth plan, which desires,
inter alia, to ensure efficient use of local resources;

and maintain standards of "character" within urban areas.
(0f particular importance will be the maintenance of the
"character" of the areas in which the rich live). These
controls may be used to promote DG-favoured sites, and could
conceivably be used to directly increase the wealth of DG

supporters,
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(b) Siting controls can be used to ensure compliance with
DG civil defence, safety and security goals.

(c) They provide a form of barrier to RSS entry (and therefore
economies of scale and increased OC/RSS profits).

(d) They increase direct DG control in the industry, and also
the number of policy decisions that they make. This has
the concomitant effect of reducing potential OC monopoly
power.

(e) As with the rationalisation plan, these regulations will
reduce RSS customer convenience. This will primarily |
affect the private customer, rather than government or
productive sectors. (7.15.8). ‘

(f)' They will obviously negatively affect potential RSS which
have discovered high profit locations, but are prevented
from doing business in them.

7.15.7 PETROL PRICE/MARGIN CONTROLS

(a) The primary aim of these controls is to ensure a high
Tevel of petroleum prices inside SA relative to world
prices, in order to provide protection for locally-owned
refineries, local coal production, the Sasol plants, the
nuclear pTant, and of course, to provide an "attrac;ive"
level of profits to the 0C. (See 8.3.29).

(b) They are used to create an "orderly trading environment"
with which to attract the 0C into SA -- the 0C place
particular value on secure profits. (See 3.6.6).

(c) The control of, and number of policy decisions made
within the oil industry by the DG is increased. They
_are provided with the tools to control the size and the
distribution of the consumer surplus and the producer surplus
in the oil industry. Profits of the OC are directly
influenced, meaning:
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(d)

(e)

(f)

(9)

(3)

(k)
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(i) a 1imit on potential OC monopoly power;

(i1) increased security of supply through the ability
to attract 0OC to SA through stable and positive
profits;

(i11) the viability of SA-located refineries; (see Ch.8)

(iv) a means of influencing the balance of payments.

Petrol pricés tend to "lead" other petroleum product

prices in SA, ie. the "special” petrol prices in the

non-RSS markets, and the prices of oils, bituments, etc.

DG petrol price control therefore ensures stability through-
out the economy among other petroleum produce consumers.

They mean that prices in low profit/volume areas (ie. rural
and "black" areas, generally) will be lower than otherwise.
Lack of price control would mean-that many "marginal” RSS
would be forced to close, causing hardship within local
communities. This represents a transfer of wealth to

DG supporters, and also a supporting of apartheid through

a contribution to homeland self-sufficiency. '

Price controls are applied with the ancillary objectives
of ensuring the efficient use of local resources and '
maximising economic growth and development, by providing,
so the argument goes, an essential commodity at uniform
prices in various price grids in SA.

Price controls will be seen by most RGs in SA as an attempt
to minimise inflation. "

They ensure a more stable base onvwhich the petrol taxes
in SA can be levied. (See 3.5).

They negatively affect that group ofwconsumers who are
prepared to search (see 4.2) for low prices.

They negatively affect the more price efficient RSS/0C
which might be able to exclude competitors under price
competition. |

The private RSS customer sector is negatively affected
relative to the productive, and governmeht‘sectoré,‘which
pay lower fuel prices. : ’
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7 15 8 CONTROLS ON PRIVATE STDRAGE AND TRANSPORTATION,

(2)

(c)

IREEING HOURS, AND SPEED LIMITS. {CON SUﬂﬁiiﬁN CURBS).

The primary aim of these controls is at the tota1
Tevel of fuel consumption, and thus the DG balance of
payments objective,

They increase direct DG control of the industry, and
the number of policy decisions that the DG makes.
Additional security is gained from this control over

a strategic resource.

Limited trading hours genera11y benefit the RSS in that
approximately the same total volume is sold, but in a
shorter period each day. Variable resources are there-
fore better employed.

Control of trading hours allows the DG to impose on SA
its alleged belief in resting on the Sabbath, making a
contribution towards DG Ideal 4.

‘ ' 4
The private RSS customer is the most negatively affected.(4‘o)

He suffers lost temporal convenience, increased travelling
time, and reductions in ability to travel, particularly

on long journeys. The tourist industry, and rural
travellers are also affected. .The private productive
sector is affected, but not to as great an extent, primarily
because many businesses have access to bulk supply sources.
The government sector is relatively unaffected.

They have a negative effect on the DG growth and develop-
ment objectives, in that the productive movements of goods
and people will be inhibited to some extent. '

(440)

70-80% of the petrbl consumed in SA IS used by private motorists --

Financial Mail, 2nd gquarter 76, P.1135.
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7.15.9 ADVERTISING AND SALES PROMOTION CONSTRAINTS.

(a) Their primary aim is to reduce "wasteful” fuel consumption,
' partfcuTarTy by the private sector. The only ASP allowed
is informational, or that emphasising economy. This 1is
once again aimed at the DG balance of paymenfsAobjective.

(b) They attempt to promote a more efficient use of Tocal
resources threugﬁ eTimidating "wasteful" advertising.
The largest (established) OC benefit through this reduction
in competition.

(¢} The private sector is denied information concerning improve-
ments in the power and performance of petrols.

7.15.10 PATRIOTIC APPEALS

These appeals are made primarily to the private sector, with the
aim of reducing "unnecessary" petrol consumption, and thus
affecting the balance of payments.

See Appendix 10 for DG and RG Evaluation Matrices » ~

EVALUATION MATRICES FOR REMOVAL OF PRICE CONTROL

7.16.1 The proposal to drop the DG price and margin controls
will be tested on the model. The expected result is obviously
a strong rejection of such freedom.

(a) The primary effect of dropping these controls will be that
SA's prices will no longer consistently be above world '
market prices (providing protection to SA's refineries
and energy industries such as coal -- see 8.3.29).

Prices in certain areas could well rise above such levels,
but there would no longer be the consistent protection
available under the present system.
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The dropping of petrol price and margin controls will

mean a decrease in the "orderly trading environment"
so desired by both the DG and the OC. The attraction
of SA to the OC, and the o0il supply security provided

by them would be diminished.

The increased competition would cause marginal RSS to
leave the industry =-- resulting ultimately in a more
efficient supply network, but with a less thorough
coverage of SA.  The "rural" and "black" areas would
be particularly hard hit. Certain DG support would
therefore be lost, and black homeland self-sufficiency
would be diminished,

The price leadership provided to non-RSS petrol consumers,
and to non-petrol products, would be removed.. The stabil-
ity throughout the o0il industry based on the widely avail-
able yardstick of controlled petrol prices would fall away,
affecting the whole economy.

The removal of price controls, and the consequent incentive
for customers to search between RSS would 1ikely mean an
erosion of fuel consumption curbing measures (with negative
effects on the balance of payments).

Again, see Appendix 10 for the Evaluation Matrices.
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8. THE ~EFFECT OF THE - GOVERNMENT UPON THE R3S
y 0 o '
“The suggestion is sometimes made that the government

in SA has favoured its own political allies and

associates on every possible occasion". )

"Of course we would prefer to have an entirely free
enterpr1se system, but as long as the opportunity

to run one's business prof1tab1y is not taken away

we cannot complain", (442)

8.1 INTRODUCTION
8.1.1 Chapters 5 and 7 of this thesis have developed the
theory that regulation originates from the goals of the DG.
The objective of this chapter is to test the following major
hypotheses:

(a) That the DG is able to effectively control all
aspects of the SA o0il industry.

(b) That aZl the controls and regulations over the oil
industry make a substantial contribution towards .
DG goals.

(c) That competition is constrained in the SA o0il industry.

(d) That SA's pétro] prices'are considerably above wéer
market prices. ’

(e) That‘thése deviations from the free market in the SA
0il industry are primarily at the expense of the
consumer. ' '

./
(441) Hérris, in P.270, Worrall, (1975).
(442)

W. Beck, M

D Mobil, Sunday Times, 26/11/72.
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8.1.2 It is important to note that the peculiar character-

istics of today's oil industries, and in particular SA's oil
industry, make them'suitable as an area in which to apply

the DG-goals theory. The reason, obviousfy,.is that'changes
in.any of the o0il supply, price, distribution or other market-
ing aspects of the industry, whether endogenously or exogen-
ously determined, will more directly affect DG goals than

most other industries.

THE MODEL

8.2.1 The DG-goals model is a computer programme designed

to do the calculations required by the formula in 5.15 in

a neat, éccurate, and most importantly, rapid manner.

It provides a formatted listing of the input data for each
requlation tested, and options on the amount of output
required. The user is also able to select any input variable,
and iterate the model over a user-specified range of the
variable. |

8.2.2 Appendix 11 provides a listing of the model, which is
written in Fortran IV, Appendix 12 explains the input
format requfred, and the options available, and Appendix 13
provides a flow diagram. ' ‘

EVALUATION OF HYPOTHESES

8.3.1 HYPOTHESIS: The DG is able to effectively control all
aspects of the SA oil industry. '

8.3.2 METHOD: 'An examination of the scope of the legislation
governing the SA o0il industry. o ‘
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+8.3.3 RESULTS: A wide range of acts could thedreticai]y

be used to enforce various controls on the oil industry.

The most important of these acts are mentioned below:

The Petroleum Products Act, however, is now the legislation
which will be used to control most aspects of the o0il indus-
try (with the exception of the provisions of the National
Building Requlations and Building Standards Act).

8.3.4 The Regulation of Monopolistic Conditions Act No. 24
of 1955 empowers the Minister of Economic Affairs to prevent
or control "monopolistic” conditions (defined in Section 2
of the Act). It allows such conditions to exist if they
are in the "public interest" (not defined).

8.3.5 The Import and Export Control Act No. 45 of 1963
gives the Minister of Economic Affairs power to control the
import and export of goods, including control over their
source, "channels" of import, final destination, their
values, priceé and any other conditions.

8.3.6 The Price Control Act No. 25 of 1964 empowers the‘
Minister of Economic Affairs to control the prices of goods
“and services in SA.

8.3.7 The National Supplies Procurement Act No. 89 of 1970
was promulgated to

"...empower the Minister of Economic Affairs to
manufacture, produce, acquire, hire or import goods,
to acquire, hire or supply services, and to exercise
control over goods and services and the manufacture,
production, processing and treating of goods..."
where necessary for "...the security of the Republic..."

It also provides for the establishment of a fund to enable
various provisions of the Act to be applied to any product.
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8.3.8 The Trade Practices Act No. 76 of 1976 empowers

- the Minister of Economic Affairs to control advertising

in the economy.

8.3.9 The National Building Regulations and Building
Standards Act, No. 103 of 1977, empowers the Minister of

" Economic Affairs, and the "local authorities" for various

areas to control the 1ocdtion‘and erection of all buildings,
and gives them power to alter or remove any buildings accord-
ing to their assessment of the desirability of such buildings.

8.3.10 The Petroleum Products Aet No. 120 of 1977 gives
the Minister of Economic Affairs, the Secretary for Commerce
and the Controller of Petroleum Products power to regulate

n

or provide for, "...as they deem fit...", the use, purchase,
sales, supply, storage and transport of any petroleum products,
and to control the persons, outlets, movements, prices and
standards involved. The Minister has power to make exemptions,
and he also has power to prohibit the entry of new 0C or RSS.

into the o011 industry. It effectively gives him "...unlimited

powers to control the o1l industry".(443)

8.3.11 HYPOTHESIS: Regulations are imposed upon the o0il
industry in accordance with the DG-goals theory developed
in 5.15 and in Chapter 7.

8.3.12 METHOD: The existing major regulations governing the
011 industry (listed in 7.2) were each evaluated in the model.
It is expected that positive decision values would result for
all of them. The model was also run to determine the -
decision value of the proposal to remove an existing piece

of legislation -- obviously, a negative value is expected.

/

(443)

Financial Mail, lst quarter 1977, P.373.
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8.3.13 RESULTS: Table 8A summarises the results of
the model's runs. The initial run used an a value of
1, which produced positive decision values for all the
regulations except E. The » value was increased to
1,75 to ensure that E's decision value became positive.
A1l regulations were then rerun,

TABLE 8A. - REGULATORY MODEL'S INITIAL RESULTS
a =1 a = 1,75
A. UROTA . : 1,2 1,6
B. Rationalisation plan 0,4 1,0
C. Siting controls - 0,5 1,2
D. Price and margin controls 1,0 1,6
E. Various consumption curbs -0,6 0,01
F. ASP controls 0,1 0,3
G. Patriotic appeals 0,1 0,3
H. Removal of price and margin controls -1,1 -1,7

8.3.14 The data input into the model to achieve these
results is shown in Appendix 10.

444) and price and

8.3.15 Table 8A indicates that UROTA(?
margin controls have the highest decision values -- ie.
the DG has greater incentives to implement these two regu-
lations than any others. It can be concluded from this
result that the DG, in regulating the SA 0il industry has
placed a high priority on ‘

./

(444) As mentioned in Chapter 7, UROTA is now included in the Rationalisation plan.

However, UROTA will be considered as a separate requlation for the purposes
of this analysis. -
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(a) minimising 0C policy power in the industry;

(b) propagating their own controls over the industry,
‘particularly the price and margin controls.

8.3.16 These two goals are not desired for their own sake.
Chapter 7 discussed a wider range of DG goals, and also
mentioned some of their compléx interrelationships.

The minimisation of OC monopoly power, and the extension

of DG price and margin controls will positively contribute
towards other DG goals such as:

(a) Increased DG security of tenure through their
effective control of a strategic resource; also
through their use of price controls as a taxation
mechanism (see 7.7). DG security is also bolstered
through the stabilisation of a strategic industry --
the 0C are attracted by stable margins (7.5).

(b) A diversion of producer surb1us from the 0Cs to
various consumers, and ultimately, to some extent,
to the DG.

(c) An extension of DG control over the economy generally,
and particularly the o0il industry.

(d) The DG control of the oil industry provides an
additional policy tool to be used for the achieve-
ment of certain macroeconomic objectives -- primarily
the areas of balance of payments, inflation, and
efficient use of local resources (7.7).

8.3.17 It can also be concluded from Table 8A that there is
no evidence of regulatory mismanagement, Or‘gross regulatory
inefficiency. This negates the proposals of Lindblom and
Wilson (5.7) and Chant and Acheson (5.13).
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8.3.18 It is possible that the reader may disagreée with
some of the goal and group weightings that have been used
to achieve the results in Table 8A. A sensitivity ana-
lysis has therefore been conducted on some of the weights
thought 1ikely to be the most contentious. The procedure
was to vary the selected weight through a range'of increases
relative to all the other weights. Note, however, that
after each of the individual weight changes, all weights
for the vector under scrutiny must be feadjusted to enable
them to sum to unity. i.e.: (using a set of weights from
the model) | o ‘

initially

for DGGOAL(I), I =1,2,3...1IDGO

IDGO
I DGGOAL(I) = 1.0
I=1
Let us increase DGGOAL(12)
Then,
IDGO

z DGGOAL(I) > 1
I=1 ~

In order to enable the vector to sum to unity,

F o= 1
DGO ~
£ DGGOAL(I)
I=1
1DGO | |
£ DGGOAL(I) . F =.1.0
I=1 ‘

The "actual increase"” on the model's printout is DGGOAL(TZ)v
after all adjustments, divided by the input DGGOAL{12).

The results of a series of runs are summarised in Table 8B.
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TABLE 8B. SENSITIVITY ANALYSIS

Ratio: increased/original weight

UROTA
DG Goal Weight 12
14
15

Goal Weight

growth)
BOP)
inflation)
R

[

unemployment)

Eng. rural)
Afrik. rural)

(
(
(
(
(macro growth)
(
(
(Black/black)

4

5

RG Weight 1
2

8

PRICE AND MARGIN CONTROLS
Goal Weight 12 (growth)
BOP)
inflation)

o
fe]

RG Goal Weight unemployment)

RG Weight Eng. rural)
Afrik. rural)

(
(
(
(macro growth)
(
(
(Black/black)

} YARIOUS CONSUMPTION CURBS
DG Goal Weight 12 (growth)

14 (BOP)

15 (inflation)
RG Goal UWeight 4 (unemployment)

5 (macro growth)
T (Eng. rural)
2 (Afrik. rural)
8 (Black/black)

RG Weight

1,000

1,608
1,608
1,608
1,608
1,608
1,608
1,608
1,608

1,642
1,642
1,642
1,642
1,542
1,642
1,642
1,642

0,015
0,015
0,015
0,015
0,015
0,015
0,015
0,015

FOR SELECTED WEIGHTS

1,25

1,624

1,596

1,599
1,596
1,603
1,609
1,609
1,608

1,647
1,647
1,664
1,643
1,646
1,644
1,652

1,649

0,021
0,042
0,007

0,027

0,018
0,015
0,016
0,011

1,50

1,639
1,584
1,589
1,584
1,598
1,609
1,610
1,608

1,655
1,651
1,686
1,644
1,649
1,645
1,661
1,656

0,027
0,070
-0,015
0,039
0,022
0,015
0,017
0,007

2,00

1,670
1,560
1,570
1,560
1,589
1,609
1,612
1,608

1,665
1,660
1,729
1,646
1,657
1,648
1,680
1,670

0,040
C,124
-0,044
0,062

0,030

0,014
0,018
0,001

5,00 10,00

1,856 2,166
1,413 1,169
1,454 1,261
1,423 1,221
1,533 1,444
1,610 1,613
1,623 1,642
1,608 1,608

1,739 1,869
1,712 1,800
1,989 2,423
1,656 1,672
1,701 1,777
1,663 1,689
1,798 2,014
1,757 1,912

0,115 0,240
0,453 1,001
-0,222 -0,517
0,205 0,444
0,077 0,154
0,012 0,009
0,032 0,081
-0,044 -0,116
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- 8.3. 13 HYPOTHESIS: Competition w1th1n the 0i1 industry
is retralned by the DG. ‘

8.3.20 METHOD: Restraints on the two primary methods by which
economic bodies compete (price and quality) will be examined.
There are other forms of interference in the 0il industry by
the DG wh1ch have the effect of erecting barriers to RSS

entry. It will be shown that (in a test area) the number

of RSS is below a free market equilibrium.

8.3.21 RESULTS:

(445) p1ace a near complete limit

{a) Price controls
on price competition ~-- it seems (3.9) that there
are certain circumstances in which price variations

are allowed by the DG, but these remain confidential.

(b) The scope for quality competition in petrol selling
is Timited. The product itself is often viewed by
customers as homogeneous (see 3.4, 4.1). The
benefits obtained from'increasing competitive costs
such as service, advertising and additional facilities
are limited by somewhat inflexible sales areas sizes.
(See 6.7). Advertising is constrained. (7.2).

(c) The number of RSS, generally speaking, is fewer than
that which would be obtained in a free market equili-
brium‘situation.(446)

controls on the siting of RSS, and the limitations on

trading hours tend to 1imit the RSS capacity available
over time.  That trading hour Timits constrain RSS
competitive activity today becomes clear when SA's

RSS are examined prior to the 1973 “"crisis" -- virtually

all RSS were open longer hours, and a large portion of

the urban and national route RSS prov1ded a 24 hour

service. (447) ) /

The rationalisation plan, the

(445)
(446)

(447) See Table 8E.

Discussed in 3.5, 3.9, 7.2. ,
Average RSS throughput in SA is the highest in the world -- See 7.15.4; 7.7.4.°



264

'8.3.22 The effects on the number of RSS resulting from

the rationalisation plan and siting controls are difficult
to quantify. However, a regression of the data from

Table 3E indicates that the "average" 448) Cape suburban

RSS has a break even volume of 98k1 pm. The actual volumes
of the five RSS in Chapter 6's survey were: 1:146; 2:156;
3:136; 4:178: and 5:149k1 pm.  This is a total of 765k1
pm in the test area. It could therefore support 7,8
hypothetical break even RSS -- or possibly more if the
jncreased locational convenience to customers solicited
additional sales. ' ‘

8.3.23 This figure of 7,8 may be increased even further

if the minimum standards required by UROTA and the siting
controls are removed. Table 8C is a repeat of Table 3E,
except that building costs have been reduced by a half,

and .the equipment, overheads and rates and taxes costs by

a third. These reductions are an untested estimate of the
amounts by which regulations have increased the above costs
(through requiring minimum standards and through interfering
with optimal resource allocation, especié]ly with regards to
land). A regression similar to that above was applied to
Table 80,(449) and a break even volume of 6%kl pm was cal-
culated. This increaseS’the,hypothetica] number of RSS
that could exist in the test area to 11,95.

8.3.24 Note that neither Tables 3E nor 8C explicitly include
an allowance for pkofits.‘ However, a required rate of return
of 12% pa for all fixed assets, and management costs at a
market rate have been used in the tables -- the objective
being to include an allowance for "normal" profits. Varia-
tions by actual RSS from the figures in the table indicate,
ceteris paribus, positive or negative pure profits.

/ ...

(448) : : e en
The logs of the volumes of the forty RSS in the larger survey were regressed with

_the log of ¢/L costs as the IV. An r? of 0,98 was obtained for the equation’
Log(Vol)= -1,97240 Log (cpl)+5,80567. See Table 3E's notes. ’

449 )
(449) Log (Vol)=-2,08895 Log {cpl)+5,45405 r2=0,98.
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8.3.25 In summary, the test area contains five RSS; however,
under the following conditions eleven RSS could be supported:

(a) Resource prices remain constant.

(b} A1l interference with the free market mechanism
is removed.
(c) Adequate time is allowed for the establishment of
~ the new RSS. ' o
(d) The possible effects of unrestrained competition
in reducing RSS numbers are ignored. |

1 8.3.26 It is likely that even more than eleven RSS could

emerge under the above conditions if the sales of the area
increased because of the improved customer convenience

resulting from the greater RSS numbers.(450)

8.3.27 HYPOTHESIS: SA's petrol prices are above world
market prices.

8.3.28 METHOD: An analysis of effective protection provided
to SA petroleum refineries.

8.3.29 NOTES: The SA DG will attempt to achieve several
objectives by raising internal petrol prices:

(a) The provision of protection to locally-owned and
located refineries. ' There are four crude oil

refiners in SA, primarily owned by the o0il majors.(45])

Although the ownership is mainly external, the Tloca-

tion is Tlocal, and foreign exchange savings result

(equal to the difference in price between crude

imports and refined impokts, for which figures are

not available)-. An additional foreign exchange

saving and local export industry exists in that there

is a "...sizeable surplus for exports to other African

countries".(qsz)
/ ...

(450)
(451)

(452)

Especially as the figure is already almost 12, ie. 11,957‘,

Petroleum Economist, (Feb.78), P.58: Sapref owned by Shell/BP; Mobil refinery;
Natref owned by Sasol (52,5%), Total {(30%), and National Iranian OC;
Caltex refinery. :

Petroleum Economist, (Feb.78), P.58.

. e e L m L e
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RSS ECONOMIES OF SCALE

"RAND/MONTH ATTRIBUTABLE TO PETROL SALES WITH NO "REGULATION

, 10 50 100 150 200 250 500
Site Costs 70 €0 100 150 250 370 630
Buildings 50 100 100 120 140 175 200
Pumps, tanks, canopy, sign 47 60 120 160 193 220 320
Pump attendants 160 160  32¢ 480 540 800 960
Other personnel -inc. manager - 350 450 500 600 700 800
Overheads 113 - 160 200 220 240 267 433
Rates and taxes 40 . 47 ..107. 1200 140 153 233
TOTAL 480 © 957 1397 1750 2203 2 685 3 576
c/L 4,80 1,91 1,40 1,17 1,10 1,07 0,72

(b) The DG wishes to provide protection to SA energy

industries, namely coal, the Sasol plants, and

nuclear power.

SA meets three quarters of its

energy requirements from indigenous coal -- with
minimal hydro-electricity production, the balance

is met almost entirely from imported oil.

(453) 1,

view of the SA DG goals isolated in Chapter 7, there
will be a very strong incentive to fully exp]oit(ahd
The fact that
SA has the only large scale, operational oil from coal

protect coal as an energy source.

plants in the world is derived logically from this.

(454)

/

- 5 .

(453)
(454} .

Thid, P.56.

In many democratic, coal-producing countries; with large numbers of coal

industry voters, there are additional political reasons for protecting
coal. This does not however, feature strongly in SA coal protection.
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Again, there will be a strong incentive to protect
the Sasol investments from imported oil's competi-
tion. Lastly, SA is emerging as a nuclear power

~producer, with the first power station due for com-
pletion in the early 1980s. Protection from oil
will again assist this industry.

(c) High internal petrol prices (as mentioned in 7.5.11¢c)
will provide the DG with the means to ensure that the
0C in SA can be guaranteed a high and stable enough
Tevel of profits to ensure their continued operation
as desired by the DG. ‘

(d) High internal petrol prices, combined with extensive
DG control of the oil industry, enables the SA DG to

raise large tax revenues (see 7.7). There is no
data available on the direct taxation of the refineries
in SA. ' '

8.3.30 Two potential constraints to the raising of internal
petrol prices have been suggested by Ade1manﬂ455) First,
large price increases may have a consfdekable negative effect
on the general inflation rate (7.7.16). However, the rapid
petrol price increases illustrated in Table 3B indicate that
the DG has to a large extent compensated for the crude price
increases shown in Table 7B, in spite of the negative effect
on the inflation goa],(456) and the macro-growth goal. '
{The OC are also bearing some of the weight of the crude price
increases -- see 7.5.11c). With nearly all of SA's crude oil
being 1mported at the time of the o0il crisis, the DG had no
alternative but to let internal petrol prices rise. Even so,
it is interesting to note that Tables 3B and 7B show that crude
prices have increased faster than SA's petrol prices. Table

8D, based on Table 3C, shows the changing price "cuts".
, , S R AR

(455) pgelman, (1972), P.231.

4 .
(456) The DG policy of price controls in a large number of industries throughout the:
the economy no doubt is designed, Znter alta, to mitigate the effects of

such petrol price rises. :
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- "TABLE 8D: PETROL PRICES BREAKDOWN BY %
1971 . 1978
Costs ex Refinery 23% - 443
0C margin , : 23% 5%
RSS margin - 10% 7%
Taxes ‘ ‘ 44% 433
NOTES

(1) Source -- See Table 3C.

(2) The percentages above are for December, 1978.
During March, 1979, the petrol price was increased
by 6¢/L. It is not known how this increase was
allocated, except that the RSS GM was increased from
1,86 to 2,51 ¢/L, virtually restoring the RSS to
their position in 1971.

8.3.31 The second constraint to internaT price increases
suggested by Adelman is consumer resistance. The consider-
able economic control by the DG, and lack of cohesive
resistance to it, have been discussed in Ch. 7. The results
of the DG goals model runs in Table 8A indicate thaF such
resistance is not significant in SA. .

8.3.32 RESULT: Du Plessis(457) has estimated the nominal

rate of protection df the SA “petroleum refineries” induétry at
56,2%, when excise duties are ignored. “If they are included,
the nominal rate is closer to an estimate made by Holden and
Honen(458) of 71%. Du Plessis estimates effective tariff
protection for the petroleum refineries at 93,5%, and if

- excise duties had been included in his calculations, his

estimate would probably be over 100%, (459)

(457)
(458)
(459)

$.P.J. du Plessis, SAJE, (1976).
M. Holden and P. Holden, SAJE, (Sept. 75}).
These rates are calculated from 1963/4 data.
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8.3.33 Du Plessis warns of certain dangers in the inter-

pretation of effective tariffs. A comparison of effective
rates for different industries should be used with caution,
because thereaction to the growth stimulus of the tariffs
may vary from industry to industry, and "...it is generally
speaking not permissible to conclude that an induétry with a
higher effective tariff...necessarily benefitted more...than

(460) He also

an industry with a lower effective tariff".
mentions that’quantitative import restrictions will distort
the conclusions that can be drawn solely from an examination
of nominal and effective rates. Unfortunately, the oil
industry is one that is subject to considerable and effective
intervention. |

8.3.34 In Spite of these problems, the "petroleum refineries"
induétry had both the highest nominal and effective tariff
rates for all 79 sectors calculated by du Plessis. Such
protection is to the immediate and direct expense of petrol
consumers {ignoring the benefits that such consumers may
obtain through the concomitant achievement of DG goals that

might occur).

8.3.35 HYPOTHESIS: The effects 6f government interference
in the SA 0oil industry are primarily at the expense of oil
product consumers, particularly RSS consumers.

8.3.36 METHOD (1): An examination of the price premium paid
by SA 0il product consumers.

8.3.37 METHOD (2): An estimate of the inconvenience to
RSS consumers as a result of the 1imits on numbers of RSS

will be made.  The method will be to examine changes in
weighted average customer deterrence from the "actual"
_ , o

(460)

pu Plessis, (1976), P.162.
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" situation in the Rondebosch test area when six additional
RSS are placed in the area. The locational model has been
modified to generate the additional RSS at random locations
in the test area. A Targe number of "sets" of new RSS will

be generated, and the range of the results examined.(461)

8.3.38 METHOD (3): The effects of the National Supplies
Procurement Act and the Petroleum Products Act upon the -

customer convenience will be examined.

8.3.39 RESULT (1): Nominal tariffs indicate the extent to
which domestic tariffs in a country have been increased above

free trade world prices. It must be borne in mind that
nominal tariffs are not the only distortion on free trade --
quantitative restrictions will affect tariff protection(462)
and may also distort internal price levels (and therefore

nominal, and again,'effective tariff protection).

8.3.40 Ignoring the effects of quantitative restrictions on
petroleum product imports into SA, du Plessis has estimated
the nominal protection of the "petroleum refineries" to'be
over 70%. This calculation was however, for 1963/64.
It is suggested that the figure of 70% grossly underestimates
the rate of nominal protection today, for which figures are
not available. Holden and Holden estimated nominal protect-
jon for the "petrol and coal" industry to be 40,4% in 1956/57;
and 71% in 1963/64. If the rate of increase between 1956/57
and 1963/64 is continued up to the present, today's nominal
protection for the industry would be a little over 200%.

/

(461) Data input to the model is described in Appendix 2. A program listing is

provided in Appendix 15. The "Actual Sales" required by the model were
‘obtained as follows: actual sales for the area was divided by 1l -- the
result was used for each random RSS. The difference between the total for
" the random RSS and the actual RSS was then allocated to the actual RSS in
proportion to their sales.

(462) Du‘Plessis, (1976), P.163.
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8.3.41 RESULT (2): When the RSS locational model was
set up as in Ch. 6, and it was calibrated using "live"

composite attraction values; actual and synthesised sales
for each of the five RSS varied by less than 0,2%.

(463) cal-

In this case, the average customer deterrence
culated by weighting with synthesised sales was 13,7719,
and by weighting with the numbers of customers a figure

of 14,2820 was obtained.

8.3.42 The number of RSS in the model was then increased

to eleven. The "actual" five RSS were retained in their
original Tocations, and a set of six additional RSS were
introduced. These six RSS were pTated randomly in the
study area, and the model was run in simulation mode.

The six new RSS were then assfgned new random positions,

and the model was rerun. This procedure was repeated sixty

five times.(464)

8.3.43 The minimum and maximum average deterrence functions
resulting from these runs were: '

MINIMUM  MAXIMUM

Customer weighted : 8,10 10,73
Synthesised sales weighted : 7,69 10,43
...

(463)

(464)

Note that deterrence used in the model was not distance, but rather a
rank-distance ratio developed for the model in equation E79, Ch.4.
Essentially, this measure is the distance multiplied by the ratio of
equation E78. Distances were input into these two equations in 500m
units. Therefore a very rough estimate of customer to RSS distances
in" km can be obtained by dividing the deterrence figures above by 2.

A random numbexr generator was programmed into the RSS model. Random
numbers IR and JR were selected such that

1« IR L 36
1 £ JR 5

There are 36 customer zones and five RSS in the "live" model; the random
numbers IR and JR are therefore able to randomly pick deterrence figures
from this matrix. These random figures were used as deterrence figures
for the "new" RSS. The programming required to do this is shown in '
Appendix 15. Attraction figures of unity were used for the new RSS.
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8.3.44 Minimum customer average deterrence figures will
tend to coincide with optimal RSS locations, because an

RSS will desire to Tocate itself as conveniently as
possible for its potential customers, in view of the
importahce customers-attach to convenience (see Ch., 6).
However, there is no reason why optimal RSS location MUST
coincide with minimum average customer deterrence.

For example, it may be advantageous to an RSS to relocate
using the competitive logic of a Cournot or Bertrand model.

8.3.45 Assume, however, that the optimal locations for the
new RSS coincide with the minima calculated above. This
means that, depending on the method of weighting used,
average customer deterrence in the Rondebosch test area

was increased by government regulation as follows: '

(Synthesised sales weighting) 13,7719/7,6925 1,79

(Numbers of customers weighting) 14,2820/8,0983 1,76

Bearing in mind note (463) on the previous page, this
means that the average distance a custdmer had to travel
in the test area to fill his car has increased by 76%
because of governmental regulation.

8.3.46 RESULT (3): The primary effects of the'promu1gations
under the National Supplies Procurement Act and the

Petroleum Products Act since mid-1973 are summarised in Table
8E. Note that there are benefits that may offset some of
the costs resulting to RSS consumers from these regu]atfons.
Maximum speed Timits may reduce accident casualties, and
limited trading hours may mean better utilisation of RSS
capacity, for examp]é.
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~"CONSUMPTION CURBS" : THE IMPORTANT CHANGES

Gazette No.

Notice No.

Date

4084

4097
4101

4151
4672

4712

5293

5321

5898

6272

6355

R2204

R2303
R2359

R 149
R 744

R1026

R1743

R1974

R 386

R 529

16/11/3

30/11/3
10/12/3

25/1/4
18/4/5

19/5/5

24/9/6

- 22/10/7

3/3/8

12/1/9

16/3/9

Maximum speed reduced to 80 km ph.
No racing, water skiing. Private
carriage of 10L max. Selling hours:
0600 Monday to 1800 Saturday.

No private carriage of petrol.

Selling hours : 0600-1800 Monday
to Friday

Private carriage of 10L maximum.

Easing on racing and water skiing
restrictions.

Speed Timit increased to 90 km ph.
Additional selling on Saturdays
0800-1300 allowed.

Selling hours : Monday-Friday 0700-
1800, Saturday 0800-1300.

Maximum fuel tank size of 80L on-
passenger vehicles, 200L on other
vehicles. Selling hours : Monday-
Thursday 0600-1800, Friday 0600-1200.
No private carriage of petrol allowed,
maximum possession 5L.

Selling hours : Monday-Saturday 0800-
1800. Maximum private possession of
petrol 10L., Sales of petrol on
credit prohibited.

Private possession of petrol only with
a permit.

Selling hours Monday-Saturday 0700-
1800, except Wednesdays, which close
1200.  Lorries exceeding 9000 Kg --
maximum speed 80 Km ph,
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APPENDIX 2: LOCATIONAL MODEL'S INPUT AND OPTIONS.

Instructions for the input of data on punch cards are listed
below. The cards must be arranged in the sequence in which they
are described. The model's various Options are outlined as they
appear.

An additional card is required by the program when the
random position generator is used (Appendix 15); it is shown
below. If the standard locational program is being used (Appendlx
1) simply ignore this additional card (marked *).

The description below for each card or group. of cards comprises:
a heading, the applicable columns, the variables used, their
FORTRAN format, and a short explanation.

CONTROL CARD #1.

1=-3 N I3 Number of I zones.. ‘

4-6 M 13 Number of J (including the additional
random RSS if such a run is being made).

7-8 NA I2 0 specifies a simulation run, 1 a

calibration run.

9-16  CONS F8.6 Consumption constant - ie the proportion
of income spent at RSS in the study area.
If this field is left blank it will be
calculated automatically, thus providing

‘ a useful check on the model's results.
CONTROL CARD #2. *

1-4 17 Iy Four digit seed for the random number
| '~ generator - must comprise positive
_ "intigers.
5-8 IX T4 Number of iterations required.
9-12 L . : Iy The actual number of RSS in the study

‘area, ie the number for which deterrence
_ , data will be input.
'DETERRENCE CARDS #3. )

1-10  ¢(I,J) 7F10.2 Deterrence cards. First card for I=1, next
11=20 ‘ | + card for I=2, etc. The first 10 columns
ete ‘ of each card are for J=1, the second 10

for J=2, etc. .
POPULATION CARDS #.

1-10 P(I) 8F10.0 .Number of consumers in each I zone. 10
11-20etc. columns per zone, maximum 8 zones / card.
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INCOME CARDS #5. :
1-8  ¥(I) 10F8.2  Average annual income (Rand) per capita

etc in I. 8 columns per zone, maximum 10
- zones per card.
ACTUAL SALES CARDS #6. | |

1-10 - A(J) 7F10.0 Actual sales for each J. 10 columns

etc. - per J, maximum 7 fields per card.
ATTRACTION FACTOR CARD #7.

1-10  ATR(J) 7F10.7  Attraction factors for each.J. 10 columns
etc. ' o per J, maximum 7 J per card.

. DISTANCE TO NEXT OPPORTUNITY CARDS #8.

1-10  ATRA(I,J) 7F10.4 First card for I=1, next card for I=2 etc.
The first 10 columns are for J=1, the
‘next 10 columns for J=2, etc. (Note:
“the program will only read this data for
the actual RSS). |

THE FOLLOWING CARDS ARE REQUIRED BY THE CALIBRATION OPTION ONLY,
CALIBRATION PARAMETER CARD # Ci.

1-10  ALMIN F10.8 Lower alpha value.

11-20 ALMAX F10.8 Upper alpha value.

21-30 BEMIN F10.8 . Lower beta value.

31-40 BEMAX F10.8 Upper beta value.

41-50 AAMIN 710.8 Lower lambda value.

51-60 AAMAX F10.8 Upper lambda value.

CALIBRATION CONTROL CARD # C2.

1-10  MGSIT I10 Number of golden section iterations
per parameter. ‘

11-20 MOIT 110 Number of overall iterations.

21-30 MGF I10 Calibration method selector: O to use

coefficiant of correlation, 1 to use the
sum 0of squares.

31-40 F F10.7  Parameter "widening" factor on overall -
iterations.

THE FOLLOWING CARDS ARE REQUIRED BY THE SIMULATION OPTION ONLY. |
SIMULATION PARAMETER CARD # S1. . | |
1-10  ALPHA - F10.7  Input alpha value. - T
11-20 BETA F10.7  Input beta value.
21-30 LAMBDA F10.7 Input lambda value.
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APPENDIX 3. SIMPLIFIED LOCATIONAL MODEL FLOW DIAGRAM.

(start ' ' | )

o i ,
//read and print data and cpntrol;car@g/'

N

calculate consumption constant if
it has not been invout

| ;
calculate RSS. exvenditure out of
income for each I

calibration or
simulation?

v

simulation ;

calibration

read and print parameter and control
cards, print headings

=

multiply each upper
and divide each
lower parameter
estimate by F

.

calculate golden sections for the (V [
input maxima and minima for alpha

calculate means for the maxima and
minima of the. other varameters

. N
|set alpha = the lower golden section
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Appendix 3 cont.,

call subroutines for gravity formula
and goodness of fit indicators

N4

// Print'results ‘ ) —

N "
L set alnha = the upner golden section[

[~

call subroutin

e r gravity formula
and goodness of

0
t indicators

// print results 4//

Calibration to
use diffsq

or corm?

correlation

1

vest Tit from
v.pper or lower
colden section’

best fit from
upper or lover.
Zolden section?

use lower poiden use upper golden
section as lower section as upper
rarameter estinate parameter estinmate
3 o ]
< )

last solden : .
section iteration - > [
Jor alpha? no

B ¥es .
repeat the prdcedure from for -~ -~ >
beta, and repeat again for lambda

calculate total average deterrence
weighted by synthesised sales

. N
Z{print overall iteration®s.results /
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last overall

iteration?

—_—— o e e — —y
repeat procedure from N
R R — e vt sasonnn e b it

/

read parameters for a simulation JA

only run /0

A

4

print headings and parameters /é

- .

call subroutines for gravity formula
and goodness of fit indicators

h

calculate matrix of customer flow
from I to J, and then total customers
10 eacnh J

calculate average deterrence to
each J weighted by number of

customers, and then total average
deterrence weighted by number of

customers

N
calculate total average deterrence
welighted by synthesised sales

y

calculate total number of customers,
total synthesised sales, and total
actual sales

\

calculate the % of customers, synthesised]
sales and actual sales going to each J
from the respective totals

N

calculate éctual/synthesised sales
for each J as a %

\ 4

nrint headings, output vectors and
Ttheir totals, RSS spending by I
zone, and ma%rices giving flows from
I to J of: synthesised sales, cash
flows, and input deterrences

<; end ‘ :)

A4
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SIMULATION

RUN

APPENDIX Li-. . A XAk AFPAKRKLAAACARANRANAKNA AR AR bRk kX
1 ATR ATRA 5
DIFF S ' CORR ALPHA “RETA LAMIBDA [ g
5391.388184 877108477 1.000000 L00N02g LPU1857 16 5
AVE DF  C(1,0) WETGHTED BY SYMIH SALES» 13.7290S8

SITE AVF TRIP ~ NO UF % NF % OF ACT

COST cusT CUST SALES

1 10.660617 7126, 23,05 19,08

2 14.790051 7151, 23.1% 20.39

3 15.33399] 0964, 16,05 17,78

4 13.602245 60T0. ~ 19.h% 24,27

5 13.1184731 8606, 18,13 19,48
COML J 18.300267 30917,  100.00 100,00

NOTE:AVE TRIP COST=C([,J) WETGHTED RY NO OF

SUMMAKY SITE INFORMATION
AARAKARKAAKNARARARATARLARP KO ANARRK AR A LA

Y OF SYN SYNTHFSTSFD ACTUAL

SALFS. SALFS SALES .
19.25 uiqua, n69536 .
20.,4% 5025844, 501696,

., 16.53% 3rznut, 0637376,
¢3.3%7/ 74930, 572u48,
21,43 527159, 4791RY,
100,00 2uho2u4n, 2060200,

CUSTOMERS

©C
027258

ATTRACTINN
0F J
1.000000
1.000000
1.000000
1.000000

1.000000

B

1

% ACT/SYNTH |
SALFS
99,1428
99.8293%
tia.4960
99.56810
90,8993
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SIMUl ATINH wiMm ‘
EAKAKATAA KRR I ARRAARRANAARARRAARRAK KN

ATk - ATRA V r |
DIFF SQ- CNRR ALPHA BETA LAMBD A 1 J C
3,253417 °  .99998R593 1.088056 LN00035 .236A98 3% 5 027258 .
AVE NF C(I,Jd) ° WEIGHTED BY SYNTH SALES 13.79012¢

‘ SUMMARY SITE INFORMATINN
AAARIR KK ARKRKAKRARAKRALAKARN KA C kAR AKK

- SITE AVE TRTP NG OF % OF % UF ACT % NDr SYN  SYNTHESTSFO ACTUAL  ATTRACTINON % ACT/SYNTH
| | COST  cusT cusi SALES SALES SALFS SALES | NF J “$ALFS
1 18,656116 7065, 22 .85 19.08 19,10 4h99$2, 169576, .991428 99.9157
2 14.7693%15 7137, - 23,08 20.39 20,00 SNTARY, SO01696. .99R829% . .99.9791
3 15.437968 5649, 18.27 17.78 17.82 )g‘%rf,(“’;q’ H$7376.. 1.144960 99.7655
4 13.562190 5997, 19.40 . 23,27 23.21 571024, 572448, . 995684 100.2087
"NOTE:AVE TRIP €OSI=C(I,J) WETGHIFD HY MO OF CHUSTOMERS
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APPENDIX 6, . 2864
' ATn aTRA r
DIFF SO " CORR ALPHA AETa LaMuna ol -l c
1018,8652R95 L959931207 .B7356R L00017 2NN AL s SN2725%8
nf¥ ce1. A thGNIkU BY SYNIH SALFS 14,99R(78

T SUMMANY SITE IMFORMAT(OM
ARRLERA TR ANRRERARRKAKREN R RAA R IR R kT AR

AVE TRIP NUVbF % OF X OF act % 0OF SYN SYNTHFSTSFO ACTHAL ATTRACTION 2 ACEZSYNTH
cast cusT . cusT SALES | SALFS | SALFS SALES 0F J . SALFS

12.916131 7147, 23.12 19,08 19,48 478380, 369536, 1.026000 98.1512
Y 15.028192  ATA9. 21,96 20,39 19.45 ar8A3A. 50169, .942000 104.8174
3 15.756103  Su43, 17061 17.78 17.38 427512, 37376, 1.106000 102.3073
4 13.92RS81 K208, 20,08 23,27 23.62 . SR1201. - S72448. 1.036000 oK, 4040
5 11.703385  §330, 17.24 19,48 20.10. 494509, 879384, 930000 95,9010

- ’ ) L |
J10.665278 30917, 100,00 100,00 100,00 2460240, 2460240,
ItAVE TPIP €OST=C(1,J) WEIGHTED BY HO OF CUSTOMERS
/

fAL RETAIL SPENDTNG

qU777.21
SOUNG, KA
6SENG 1T
BaOR1,.6S
qRUT P 49
41n79 o4
BRT254 40

Y

A A B it ot 35 U NN R T U T s et o st bt o s e

4A5PR .79
127578 ,29
78880, 17
Sa849 58
s1023,0%
L LELTES
60254, 34
TRigZ24 68
63656, U7
GhpD S, 10
aqrity, 49
HAGTAR, 2N
47290y, 40

PASAMNSDOIDPNI ANV DIDONTAD ANY= D0 D P AT NI~



{TASH FLOWS TO

SR W

X - o

1
12
13
14
15
16
17
18
19
20

7“

A2.

>3
24
25
26
27
>4

24

T4

r2
x3
iy
15

16

1

28THRO R}
2047,75

u15,34 "

S6n49, 04
30561.°4
805,46
1481,90
453.56
27519,13
933R . bb
5217.00
T662.71
651,06
188,469
?5736.59
31526.01
7665.50
1008,79
1381,00
- 1083,40

_ 1RS53,85

42617.33
$513.96
4592,05

382,14

10792.61
179,10

11012, 48

GeGA A2
IURHLY AL
R2ra4s a7
13269,.19

5135.R8

181,28

hoP RT

10745 _ 09

14923, 74
1799 A0
172307

205740,62

14704 ,82
252440
2002, 74

. 1006,24

25571, 44

25R19,11

12547.87

244050,85
1951, a1

10210.61

32902.58
.39891,59.

14180,43
2134,50
4560.47

3732,65

2762.50
A2RUb, 24
12828, 45
025,12

25.53

19724 87

16111,97
18640 ,17

S202,°1
14078 Ty
1u9n_y 17
AHsg0 89

AOBR, T2

oAy ag
8nt,S4
Jrna2, 01

S4n, 59
13012, ,98
25061 ,R2
2291 .49

998, AY
1298017
a45713%.73
22094,98
2162467
162,87
2639 .83
9R83S,17
26607,47
23934.786
2111,48

arTin.éas3

6322.69

15768,12

22h12,03%
21188,52

18282.13

1115.18
686,52
9177,.463

13814, %6

1628061

1359726

16051,70

nEH 10
1R %y
27295.,.19
18H2 .56

{/R3A 42
2URKRN QR
243498, .04

S 1&g a3

ara, na
14559 a5
20067,94
296%,87
.lrﬁﬁ,ﬁg
16036, 29
22%09,9¢
16510,%
2149 Aa
1738,28
SAR3Y k2
25492,65
S4126,38
1828859
1700, 490
444015
10A99,47
42169 .54
42R6N, 99
S492n,78
iuyqx_nu
- ROB,a8
. S1%,02
227285,21

RI610.79

14978, 47
10773%.55
10498 44

714,37
1A91 04
1R78 ay
11k, 71

tonda T8
tpen¥ 3y
QIR 1y
130k 2o

3

fniga o
4.7

13RBAK, 0Q

113773

2370 .82
1159,23
1073308
15!68;67
15798,12
1947 ,87
2237.97
6042 _n9
33777404

49339,82
© 14591,22

1292 .45
3499 .99
14032,58

52619.R7 .. -

5321t.97
S0063%,.57

31716.66

193R,. 57
495.19
4%08,78
29745.28
14673 .63
S1R?. 71
7R20.27

&79,22
IIBR_ AR
2871 .81
PAR R |
TROS RO
£17,20
CRET  Ap
1Rgh 27

2374
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22
13
Y
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554,
"ER
5.
K55,
sa2.
14,
a21.
R,
320,
126,
- 66,
.82,
5.

- 3.
362.
549,
87.
8.
i1,

A, ..
iB.
521, . .

‘82,
38,
3.

125. "

1264,
15¢,

287,

Ren.’
7“‘;

Tan,
90,
2%,
10,

150,

N,
i1,
23,

VI

P62,
41,
3a,
1R,

206,

3sa.

159,

260,

15.

139,
ﬂbé.
694,
162,

16.

37,

.29,
27,
524,
161,
74,
o
229.
220,
269,

1.
242,
120,
27,

1R,
224,
s73.
392,

29,
25,

33,

105,
203,
326,
3o.
82,

12,

12%,
186,
163,
181,

14,

.17,
103,
189,

ALLE
. 232.

27h.
280,
293,

.,

. iR

N

238,
238,
FER
21,
185,
190,
2a1.
23,
30,
82.

138,

377,
199,

et.
160,
4uS.
437,
3846,
315,

24,

2384

CUSTAOMER
FLowS



J= ot

I= 1 11.130099
Iz 2 2t.ennyny
= 3 32.760000
= 4 5.000000
1= S 3,.000000
Tz 6 21.770400
1= 7 19010000
1= 8 C 34,900000
1=z 9 4,000000
I=10 &,.400000
f=tt - 7.710000
=12 12,96000¢
=13 24,850000
1=14 3@.350000
I=1% .16,900000
1=16 . 9.530008
I=17 12.410000
I:}ﬁ .. 30,000000
1=19 T 25.500000
1220 . 29,400000
I=21 .. 25.48n060
1222 27.340000
1=23 S 14.520000
1224 33,70000¢
1=25 19640000
I=26 27.850000
=27 360,420000
1=78 ﬁ?.!%ﬂsnu
1=79 13.000000
T=3y 20,5700040
T=34 1A, 8NG00
T=%2 21.,.710004
1=%3 2h,a50000
=4 A2 50000
T=%g 22,110000
T=3h a, 000000

PR PRSP S

EA5 SF U

13.950n¢0
23.0A0000
25, 350000
T 9.600000
6.250000
15,7549000
16,8R0000
¥0.5°0000
4,000000
1.000000
3.000000
6.350000
19,.0540000
19,220000
15,.320000
8.000000

© 9,000000

25.920000

£9.220000.

22.910000
23,100000
26.950000
10,800000
29.900000

- 92.680000

24,500000

27.270000

29,1000

15.700000

24890000

1. 5%gngn-

A4 0Ahu0gn
23 060000
3, 50000
g, 10000

a.ﬁnanun

31.020000

1%.6440000
12.800000
21,180900
20.,78n000

A,35000p

.000n000
16.000009
1A.300a0q

14,7%0000

11.830000
11.570000

6.820000
15.710000
29.630004
19,290009¢
13.710000
16.7300680
12.000000
15.02000¢0
14,6890p0p

45.730000 .

26.010000

30.510000

22.,220000
26160000
28,R20000

Jn.rinpno
SR 170000
36, 000000
0. 720000
37 . Ranung
19.050000
ih,1300600
1, 2900600
1R, 040000

.

31.44%0000
11.910000
13.500000

19.600000 -

19,460000
7.000090
6.250000
17.1809%00
t6.670900
14.776000
7.200000

6.550000

3.000000
16.740000
30.400000
19,280000
10.710000

11.520000¢

8.530000
10.000000

11.000000

47.,020000
27.150990
25.920000

13.000000
26,270000

79.670000

2.48%0000
2h.qap000
Thaitiuhu0
3f,dtp000
RYL4Rpan
21 570000
T, pldgopa
td, 670000
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APPENDIX 8: RSS ATTRACTIVE ZLEMENTS FROM SURVEY.
RSS1 RSS2 RSS3 RSS4 RSSS5

Amenities within S00m: (note 1) ¢,S, C,P, Ow OW O,W

W L,S P,S P,S
Appeal,of'area.within 500m: 3 2 1 2 1

- No of driveway attendants: 3 L L S 3.5
No of mechanics: 2 12 0 3 1.5
Total no of staff: 10 55 6 1 14
Attendants/equipment clean/neat? N Y Y Y Y
_Accounts available? Y Y Y Y b4
Credit cards accepted? Y Y Y - Y Y
Courtesy vehicle available? Y Y N Y Y
Dealer's service (years) 8§ 2 15 17 1
Average customer stop. (seconds) 201 197 241 249 279
Brand (note 2) B M B C S
Cheapest polish per litre: (cents) 478 580 533 320 480
Price 51 of brand's oil (cents) 520 494 400 500 490
Price to balance 1 wheel (cents) 250 300 239 150 255
Reputation (subhjective) (3=voor) 1 3 2 2 2
Insurance available? N ¥ N N N
Spares shop? N Y N N Y

- General shop? N N N N Y
Customer toilets? Y Y Y Y Y
Motor car franchise? Y Y N N N
Car Wash? N N N N N
Dynamic balancing and alz.o'nment9 Y v N Y Y
Canopy? Y 1 N Y Y
Age (years) 40 20 . yo 17 30
Frontage (m) 3% . 55 30 36 47
Pump layout (square/long) L L S S S
Diagnostic bay° Y Y N N Y
Multigrade octane? b4 N. N N N
Ease of entry (3=poor) 3 1 2 2 2

Note 1: S = Shopping centre; P = Post office; C = Cinema;
‘ L = Library; O = Large open area; W = Schools.
Note Z:MB = BP; M = Mobil; C = Caltex; S = Shell.
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APPENDIX .9: A LOW COST RSS LOCATIONAL MODEL.

‘The gravity models developed in Ch 4 are all based on some
form of cost or deterrence function. It is costly and difficult
to obtain reliable data for these functions, and sometimes, as in
Ch 6, it is not available in the form required. The RSS model
developed in Ch 4 has been modified to accept traffic flow data
in place of the deterrence data. The model is set up as normal,
except for a few program changes, which have been given below.

It would not be acceptable to develop a general shopping
model using car counts at shop sites in place of the deterrence
function.‘Customers may well go out of their way to visit a shopping
centre - ie have a positive general shopping AVD. A variety of
attraction factors which may cause such AUDs are discussed in 4.5.
It has been shown however, (Chs 4, 6) how location is the prime factor
affecting RSS customer allocation. The fact that petrol prices
are controlled in SA, and that there is no reason to believe that
RSS size and attraction are closely related, also enable the RSS
model to accept car count data. Few SA customers are likely to move
far off the major traffic flows specifically to visit an RSS, and
especially to buy petrol. The car count will probably provide a
good measure therefore, of the RSS potential in an area.

Most OC will &lready have car count data for any RSS under study.
Indeed, car counts are at present one of the most important tools
used by the OC in the analysis of sales votential. This should enable
the build up of considerably larger study arceas than that attempted
in this thesis. _

When using this new approach, it becomes important to take
account of '"external! RSS, especially if the study area is small.
The critical point to examine is whether'the«external RSS have a
higher or lower average AVD than those in the study area. If the
external AVD is lower, this may cause the car count figures in the
study area to be ovtimistic in their predictions.

It is also important to obtain an "ease of access" attractive
element for each RSS under examination, to be included in the -
composite attractive variaﬁle. Once again, car count figures may be
somewhat optimistic if an RSS has poor driveway access. Of course,
all attractive elements may be subjected to the multiple regression
described in Ch 4. . .

"Although it is not done in the program changes below, it is
suggested the distance to next opportunity factor included in the
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Iocational model could profitably be removed. It would simplify the
program, its setting up, and cut down on computer time. It is unli-
kely to have much affect, if at all, on the model's predlctlve

ability.-

The follow1ng program changes are required; refer to Appendix 1.

LINE NO. THE LINE NOW BECOMES.

9 3,C(20), PER(20)

14 remove ' _

15 READ 1007,(C(J),J=1,M)

162-168 remove - ' : -

200-228 remove 7

291 181 CONT INUE

292-305 remove

382 DIMENSION C(20),5(50, 20),?0(50) SUM3(50) T(°O),ATR(20)
388

S(I,J)=(EXP((ATR(J)*ALPHA)+(ATRA(I,J)*BETA)+(C(J)*LAMBDA)) ]

The model is now set up as normal, except that in place of the

deterrence matrix, the vector of car count figures is read in, in

7F10.2 format. It will do the necessary calculations, and print
zeros where deterrence based data was previously output.
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APPENDIX 12: THE REGULATORY MODEL'S INPUT AND OPTIONS.

Instructions for the input of data on punch cards are listed
below. The cards must be arranged in the sequence in which they
are described; The model's various options are outlined as they
appear. The description below for each card or group of cards
comprises: é.heading, the applicable columns, the variables used,
their FORTRAN format, and a short explanation.

CONTROL CARD #1.

1-2 IDGO I2 Number of DG goals.

3-4 IRGO I2 Number of RG goals.

5-6  IRG 'I2  Number of RGs.

7-16  ALPHA FiO;&y Alpha value.

CONTROL CARD #2. |

1 Kp It Print indicator. Punch 1 for a full print-—
out, or O for a limited print-out.

2 | KT I1 Iteration indicator. Punch O for a single

run, or 1 if a routine has been inserted
in the program, and it is desired to use
it within o series of iterations (see App

11 for an example).
CONTROL CARD #3.

1-3 NIT I3 Number of iterations required.
4-13  PERIT F10.6 Factor to be used for the increment/decrement

in the iteration procedure. Insert a blank
| card here during single runs.

DG GOAL WEIGHT CARD #4. -
1=-2 DGGOAL(I) F2.2 DG goal weights: goal 1 in columns 1- 2,
3-4 goal 2 in columns 3-4 etc. Maximum 36
ete. goals per card.

RG GOAL WEIGHT CARD #5.. : -
1=2 RGGOAL(J) F2.2 RG goal weights: goal 1 in columns 1-2,

3-4 ‘ , ~goal 2 in columns 3-4 etc. Maximum 36
etc. : , goals per card.

RG WEIGHT CARD #6. ]

1-4 RGW(K) Fi.4 RG weights: group 1 in columns 1-4, group
5-8 . 2 in columns 5-8 etc. Maximum 18 groups

etc. - per card.
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APPENDIX 12 cont. |
DG EVALUATION CARD #7.

-2, DGEVAL(I) F2.0 DG evaluation vector. Goal T in columns -

etc. . 1-2, goal 2 in columns 3-4 etec.

RG EVALUATION CARDS #8. - .

1-2 RGEVAL(K,J) F2.0 RG evaluation matrix. For RG 1, its goal
T evaluation will be in columns 1-2, goal
2 in columns 3-4 etec. (Maximum 50 goals

- per card). RG 2 will be repeated on a new

card, ete.

It 1s possible that the user may wish to evaluate more than
one set of matrices on & single run. In this case, cards #9 and#10
will follow the deck #8 described above. #9 is analogous to #7, and
#10 is analogous to #8. Similar data may be added ad infinitum. The
program has been written so. that it will terminate with an attempt
to réad error - the most simple and flexible approach in the
circumstances.
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SIMPLIFIED REGULATION MODEL FLOW DIAGRAM.

(Astart

g/'read and print control data

B

A/'read and urint live data

\

multinly each element of the DG
evaluation vector by the apvropriate

)

DG goal weight to obtain vector A(I)

4

sumn the‘elements of the vector A(I)

multinly each element of the RG
evaluation matrix by the appropriate

RG weisht, to obtain nmatrix B(X,J).

RE goal weight, and by the approvriate

ensure weight vectors always sum to 1.

SR—

\
sum tine elements of the matrix B(X,J)

7

multiply vector A(I) by alpha

’

2dd tgn result to the sum of matrix
E(},J) to optoia the OGuldiOn value

print the welgnbed DG
and BG evaluation
matrices

IR J
Prlﬁt outrut headings (oniy on
first iteration)

/ print result;‘ /

)
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single run or

\ 4

iteration?

yes

Y

iteration procedure - see
appendix 11 for an examole

to those input

ensure all weizghts are identical
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APPENDIX Th: TRADIWG AND PROFIT AND LOSS ACCOUNT AND BALANCE SHEET

FOR THE AVERAGE NON COMPANY OWNED SA RSS IN 1970 (Rand).

Opening stocks L 122 Sales 93 806

Purchases and transfers 81 352
' 85 474
Closing stocks (4 853)
Cost of sales 80 621
Gross profit ¢/d 13 185 . ,
- 93 806 ' - 93 806
Salaries and wages 15 004 Gross profit b/d 13 185
Other expenses ‘ : 8 942 Revenue on services 12 787
' Other trading revenue . 777
Net profit ¢/d % 398 Non trading revenue 595
’ 27 34l ‘ 27 3l
- Private capital : 5 918 Fixed assets: 9 128
Share issues 1 259 Land and buildings
Profit and loss a/c: 3 521 5 754
Opening bal 123 Furniture/equip.
Net profit b/d 3 398 3 374
Loans and debentures 11 462 Current assets: 20 958
Reserves 1 175 Debtors 8 941
' Current liabilities 6 651 Stock, other 12 017
30 086 : 30 086
Notes.

1. Total number of non company-owned RSS in 1970 = 2 573.

2. Total number of proprietors in 1970 = 1 964.

3, Total number of employees in 1970: 21 068 black, 8 451 white.
L. Average black employee's wage in 1970 was R672.

5. Average white employee's earnings in 1970: R2 892.

6. Source:"South African Statistics 1978", Section 15.16.
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/C CALIBRATION
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PRINT 1009
PRINT 1012

PRINT 1075
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t H 265 SLSMK {J)=T 1 J)/T5#100.0
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: 1 269 170 CONTINUE
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: | B 271 171 PER(JISEACSI/TLIIIRIOD.O
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: 291 172 CONTINUE
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! ¥ 295. 173 PRtNT 1035,1 (S(! JisJ=MA,MB)
[ 29 6.» 1ELMA L EQaMIGh rn 18
: 297. MAeMACL2 |
298 MB=HB+12
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305. 176 CONTINUE
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e, - - - -
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312. MB=MBaS
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e - v 318w e .. . 60 TO 176 e e e . T, S e
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e 2 BLBa e L AF{EBAaGTaMIMBEY . L e ve et e e et — e n et e e e e e
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ECT- 1013 FORMATC'O",*ITER',6X,"'DIFF SOQ*,11x,'CORR*,7X,"TRIP AVCOST®
e s e — 3 e . e d T X o TALPHA L A 9X L CBETAL LBX ' LAMNBDA)
347, 1019 FORMAT(*Q',"SCED,RANDOM ITERATIONS,LIVE RSS5°',31101}
348 . 1016 FORMATE 0" 413, 1X oF15e0sB8X 3Fl0.833X+F1046+5X3FTa6,5X,FF46,5X,FP44)
349. 1016 FORMAT ('O 445X "MINIMUM® ,3X43F Q46 4,2(5X,F46)1
350 017 FORMAT ('O JUS KL "MAXIMUM T 33X F Qo8 25X FReb0)
381. 1020 FORMAT(*1*) .
352. 1021 FORMAT(3FID.7)
353, 1022 FORMATC 1 ,50X,YSIMULATION RUN®}
384 e .. 1023, FOoRMETY '”"_,qox_,'nasctootoaeaoccacvcuoocoooucccootnsc‘)
355, 1024 FORMAT(*0® ,7X,*DIFF SQ*,9X,'CORR® ,9X,*ALPHA® ,7X,'BETA®,
356 18X, *LAMBDAY 7K, 1% 36X, d% 10X, 7C*}
A57. 1025 FORMATI 0" (F1Gabo2KeFlleGrdXsF0ebydX o FPab dX FRuh, 4X,
— 358. 1L3.09X 5 304X FFeb ). -
359. 1026 FORMATL 0", SITEY , HX, VAVE TRIPT,4X, N0 OF * ,5X, '§ ¢ or',ax.
346G [*% OF ACT*,3X,*% OF SYNY,3X,'SYNTHESISEDY,7X,*ACTUAL*,3X,
: 36t 2'ATTRACTION?® ,3X,'% ACT/SYNTH®)
; 3624 el B2 FORMATA O 12X PCOST (50 " CUST L, 65X tCUST L AX  SALES 16X,
363 . 1*SALES® ,9Xs *SALES* 48X, *SALES®,9X,°0F J',9X, *'SALES®)
364, 1028 FORMAT('0® 42X 312 42X 4Fl0eb 31X FRe0,4X3F5e2,6X3F542,6X,F5.2,3X,
3:5‘ ln,qﬁ;éé;o}z§éflg.o.ux.rq.a.ox,rv 4
ORMATLIO02 P ALL J2slXyEl0abe1X.oFBa0. 5 . s2.4.3%s
{ 3674 TFi10,2XsF11207 * AF 80N QEbe2 o BXAR b2 SN Ebn 23X
i d68. 1030 FORMAT('O',*20NAL RETAIL SPENDING®)
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369 1031 FORMATC' % ,3X,12,4%,F10+2
170 1032 rognar¢'0:.'~otcznv5 TRIP COST=C(1,J4) KEIGHTED BY NO OF ',*
- 371 1CUSTOMERS*)
H 327. 1023 FORMAT L 00,37 X 4 LATR L 7X0ATRA® 4 13X,2C)
7 373, 1034 ronnn;(:l;.ix.;ca?n FLOKS TO'//4%,12110)
i 174, 1035 FORMAT('DY,1242%,12F10+2} .
LH| 375. 1036 Foasnr(::‘.t:,'cusromza FLOKS TO'//74X,15181 '
t 376 1037 .FORMATS 12,2X 1SFBa0Y ol L e e e e e —
1y 377, 1039 roaaart'o',soi.'ﬁuxnanv SITE INFORMATION')
; 378. L1040 FORMAT(*Q',*AVE OF Cll,a) EIGHTED BY SYNTH SALES',1X,Fi0.61}
9, 37%e 1041 FORPAT(*1*,*INPUT DETERRENCE FUNCTION')
5 3 T i 043 FORMAT (O L e iz N T F 3 ee)
381« o4 RMA =) . b
o} 3630 1024 rommay :18!'i“"'"ézfi‘i’éé?a‘éz‘e‘°’ -
=t - . -
{ 384, 1085 EORMAL (f0¢, " YA1dx'y10Ffe2} :
19 385 10S& FORMAT ¢°0°," AlJdyat ,JF 13400
| 385 1057 FORMAT ('0%,"  ATR{JI=*,1X,7F107)
m; 321. }2%8_23;2:}1}3:.‘!?R1:{:Jv =? 1X,7F10.4) .
- 3 -
2] 389 1071 FORMAT('G® *BETA")
; 390 1072 FORMATI'O',*LAMBDA") )
%) 391 1074 FORMAT(!0,13X,1343X,F1145,2X,F13.114312X,F10.731 .
’ mi—-—————-—ﬂ'!‘l‘e’*ﬂ.iﬁ?&-f-ORMJl__g_,*?x. LTE,RAI.LO‘L.,,*SX_,WDIEF_S 2 B W ICORRELATIONS WX L LALPHAY
393, 18X,'BETA SLAKBOA'S
394 2000 FORMATIBFI0-8)
Aai 395 2001 FORMAT( 0" ,*"MINIMA" ;4F 104}
" 4 398 2002 FDPM,IJJIL{),F o2 .
3 397. 2003 FORMAT('0®,*MGSIT, ™01 ,MGF ,F*',3110,FI1D.7).
R 390, 2004 FORMAT( 0% ,*MAXINA® ,4F10+6)
. 399, 2005 FORMATY (0% 11X, ALPHA® (49X "8ETA 6%, '"LAMEDA")
- H HOD - SIGL.
%i 401 ENG
T
%y
‘17 *
ﬂ-
- 402 SUBROUTINE CALC
L 403 COMMON/ZAAZT M, N/BB/C S ALPHA BETA,LAMBDA,YC ATR,ATRA,SUM]
) HOH DIMENSION CL50,20)45050,20),Y0.(50),SURILSDY,T (20 ,ATR(20}
4’ HER 1,4TRA(S0,20)
; 406+« REALSHLAMBDA
e H07- DO20T1I=1 ,N
: i L ¥23: SUKALII=0.0 . [ -
5 - 1 409, DDZ2ODJ=] 4
: z 410 SUl,JI=(EXPLLLTRIJISALPHAY +LATRACT, J)saiTA!-(CCE,J)oLAMBDh)))
5 2 41l 200 SUM3CTI=SUM3CIY+S(E,J)
. — 412 00208 = WM . [ J— -
5 1 413 T{J3=0.0
" 1 4344 DO20OLE=1,4N
3 2 4315a S1,J1=YCU1)35(1,J3/5UmM3(]
B IS (r-1 . § S VR RS VI RE-X S QNS T, - e - e e e e o
* 417 RETUSH
3y 418a END
st T [«
eI — e e e e+ o = ¢ e e e e = ot e e e e 2 5 e e e
%ﬁv‘ €
LS T e e T T e am s e e ThommTen s e - o —— T
( 3
. e+ e e e et e i e e e e e e e et e e e -
. 423 SUBROUTINE CIFFSE
57 4Z1e COMMONZAAZT ¥ ,N/DC/DSQ/EE/A
. 4220 s gx.g%\smﬂ AL26),TL20) ___ . e e e e —
T 23 S = G
424 . D0303J=1,v
? ! PET 200 82515231/ 10008360 L 1 0e?
PRI 14 -0 SR = Gol LE* B ———— e m ot e+ e e o+ e e o 2 e o n = v st
B 427 RETURN
426 END
13
5 - —_— U —
17
18 - - o -
2 429, SUBROUTINE CORR
: PEY COMMONSABLT B NICC/RIEE S _ -
2 431 DIMENSION AC201,T(20)
B 432« AM=M
2 - 431. SUMX=0.0
MY SUMY. .= 0.0 e e . - — — e s > — e s = ot i et
o 435, SUMXX =046
438« SUMYY=0.0
e 437. SUMXY=0.0
RGP 438 . 0. 400d=14H .
st ] 439, SUMX=5UMX+ALJ)
: 1 445 SUMY = SUMYsT(J}
R 1 441 . SUMXX= SUMXX+A(J)eeZ
R | 497 SURYY =SUMYY Tl Jbae2 S,
B i 443 . 400 §g§§: éu;x;o;n<4>oz(Jy: .
Y44 - UMx/sx
3 445 o xaARv SUMY /XM
HYb o -(SUMYJM..(XE&RX'X&ABXJJ/ e e ——
B . 447, 13;§r:<sunxxzxn XBARX202) 8 (SUMYY/XM=XE «2)t .
) H44 g . UAN
- 449, END
BT -
2?'Ji [T} i\‘au ‘





