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FOREWORD

This report on energy utilization in South Africa is the result
of a two year survey carried out by the Energy Research Institute.
Such work has never before been carried out in South Africa

and the request for this survey by the Department of Planning
indicates the growing interest in energy matters in South Africa.
The data presented here will, in time, require updating and I
hope that this report will form the foundation for further work,
and will provide the incentive for the provision of adequate
statistical information on the national use of energy, a lack

of which has been highlighted by this survey.

This work has been a collaborative effort between the

Department of Planning, Industry and the Energy Research Institute,
and thanks must be given to the many people involved in this

~work, and especially to the members of Industry who gave of their

time to the preparation of information for ihe survey.

Signed by candidate

Professor R.K. Dutkiewicz
Director
Energy Research Institute
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INTRODUCTION |

Scope .
The purpose of this study is to provide the Department of PTanning.
and the Environment with the following information:

1) The quantities and forms of input and useful energy used by
different sectors of the South African economy. {The terms inpuf
energy and useful energy are defined in section 1.2 of this chapter).

2) The efficiency of conversion of input energy to useful energy.  ,

3) Current and éxpected trends in energy utilization within

individual sectors of the economy.

The two year contract to carry out this study was awarded to the Energy
Research Institute at the University of Cape Town.

The work was undertaken by one engineer assisted by a graduate engineer,
supported by secretarial staff and supervised by a professor of the
Department of Mechanical Engineering.

Definitions | | |

Before discussing in detail the different energy analysis methods, it
is necessary to define the different energy-related terms in common
use.

1.2.1 Gross Energy is defined as the amount of eneray required to

carry out some activity and includes the energy recuired for the
production of the energy used in the activity.

Strictly speaking, gross electricity reqguirements should include
generation and transmission losses as well as the enerav reauirements
for the mining, beneficiation and transport of the power station fuel and

the energy requirements for the manufacture and erection of all nlant,

machinery and buildings of transmission systems, power stations and
fuel processing plants. “

More commonly/.......
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More commonly, the gross electricity requirements are related to the
fuel usage in the power station and the secondary energy inputs are
ignored. 'Consequent1y it is very important to define the system
boundary and consequently the energy inputs that are being considered
to prevent misunderstandings frem arising.

is available to do useful work. As such it excludes the direct
energy required for the production of energy as well as the secondary
inputs associated with the generation and distribution of the energy
source, - ‘ ;

The concept of net energy has led to a technique known as net energy
analysis (NEA) (see 1.3.2.1). This technique is used to decide whether
“the energy-economics favour the development of new energy technologies
and. has been incorporated in American Law (1). However, the technique
seems to have fallen out of favour recently (1}, (2) and its future

is uncertain. ‘

o s o> o o

crosses the boundary of the factory or establishment where it is
utilized.  In other words, it is the energy received by the user and
excludes all losses associated with its prior winning,conversion or

i}

transport.

T S 0 2 e o

consumer after its final conversion. It excludes all Tosses up to the
point nf utilization and takes one of four forms : heat, Tight,
- mechanical energy or chemica1 energy. '

of input energy to useful energy. As such, any conversion occurring
in power stations or refineries remote from the point of utilization
is excluded. However, if the user generates his own electricity, the
losses associated with the process would be included. ‘

™
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1.2.6 Utilization Efficiency. The utilization efficiency arises
from the' fact that there are further losses associated with the

utilization of useful energy. For example, electricity is converted
to heat in a space heater at a conversion efficiency of practically

100%. A certain umount of the heat is utilized to heat up walls while

‘a portion is lost through windows, doors etc. Therefore only

a portion of the useful eneragy actually warms the room and it is this
portion related to the input energy requirements that yields the
utilization efficiency.

1.2.7 §g@@g§y. The flow of energy in an industrial society is highly
complex. However, by the use of a simplified chart it is possible to
highlight the terms defined above. This has been done in Figure 1

below.
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FIGURE 1 : THE FLOW OF ENERGY IN AN INDUSTRIALIZED SOCIETY

1.3 'Energy Analvsis/......



1.3 Energy Analysis Methods

Fnergy analysis technioues can be divided into two broad categories:
input-output analyses and process analyses. Both techniques suffer
from shortcomings and these should be remembered when the results of
an energy analysis are considered. |

S 1.3.1 ggpgg_:_gggggg_ggglygjg. The input-out energy analysis is a
development of the static input-output economic analysis. This affords
a method of determining (in monetary terms) the interdependence of the
various sectors of an economy. The results of an input-output

economic analysis are usually presented in a matrix form, where the
_element Aij’ in the ith row and jth column, indicates the amount of
commodity i (the money terms) required as a direct input to produce

one unit ofroﬂtput of j (also in money terms). In other words, one
complete column of an input-output table indicates the dependence of
“the industry represented in that column on all the other sectors of

the economy. ' '

Certain of the rows in such a table refer to the eneray producers

and by reference to these rows it is possible to determine the energy
costs related to a particular product. Knowing the price of eneray

it is possible to determine the physical requirements (in terms

of kWh or Megajoules) to produce one Rands worth of product.  Knowing
the price of the final product it is possible to determine the specific
~energy requirements (in terms of say Megajoules per tonne). |

In this way it is possible to_bu{1d<up an energy-related input-output
table.  This has been cone by Hereendeen in America (3) and Wright in
the United Kingdom (4). '

Energy-related input-output tables enable the short-term effect of changes
in the price of energy on the costs of commodities to be estimated as
well as providing the specific cnergy requirements of various commodities.

-There are a number/.......



There are a number of disadvantages asscciated with the use of this
type of analysis and these should be discussed.

Firstly,-the analysis relies on the accuracy of the data contained Qithin
the economic input-output table. As can be imagined, the collection
~and collation of the data for such a table is a formidable task.

~ Consequently the results are usually only published five to seven years
after collection.

When the supplies of certain inputs are curtailed,'as occurred as
a result of the 1973 OPEC measures, it is difficult to estimate the
effect on the table with the desired accuracy (5).

The enormity of the task of data collection can result in data being
collected from different industries at different times with resultant
errors.  There is also little chance of feedback to ensure the
accuracy of the supplied data. Inaccuracies in the data would be the

result of errors or the reluctance to provide data of a confidential
nature.

The division of the input-output table into the various sectors of an
economy is done using economic considerations. 'Cansequently, it is
possible to combine in the same sector, two processes with widely
differing energy-intensities. A second problem related to sectors
producing more than one product results due to the definition of
sectors within the input-output table. A Tactory producing primary
steel as well as steel castings could be classified in either sub-group
depending éﬂ the volume of sales of the products. If the sales of
steel casting accounts for more than 50% of the total, then the factory
would be classified as a steel casting establishment. The enerqgy
requiremenfs for producing primary steel would therefore be included

in the wrong sector. ‘

The fact that the monetary values incTuded in an economic input-output
table are preducersvprices means that any purchaser who is able to get
a special discount as a result of large voiume purchases or other
agreement actually uses more energy than is reflected by the eneray.
costs as reported in the input-output table.

- The dinput-output/.....,.

A R A AT 000D T
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The input-output analysis assumes linearity of production and energy demand.
This is a serious shortcoming when considering technological advances

within a particular sector as one of the main incentives to introduce

a new technology could be to reduce the energy requirements.  Although
adjustments can be made to individual coefficients contained in the
input-output table to compensate for the expected changes in energy

demand, the tables as they are commonly used do not allow for

technological developments.,

There are further problems associated with the use of input-output
tables such as the energy content of imported goods but these ahd the
other shortcomings described above, are not meant to imply that the
technique is worthless. Apnlied correctly, the input-output analysis
can provide valuable information, especially regarding the secondary
energy reguirements of industries.

The latest available input—&utput table for South Africa is for the

year 1967 (6). Unfortunately, the energy inputs are only divided into

two groups : (i) Other basic petroleum products, explosives and ammunition;
and petroleum and coal products. ‘

(i1) Electricity, gas and steam.

The input-output tables as theyAare at present structured are therefore
not suited to energy analysis and it is Suagested that consideration be .
given to a more detailed breakdown of energy inputs in in any forth-
coming editions. ‘

Due to the lack of detailed energy statistics it is not nossible to
carry outan accurate input-output energyv analysis in South Africa and the
study has therefore been confined to process analyses.

1.3.2. Process Analysis consists of the identification of all energy
inputs required for an activity or process within a pre-defined
sub-system. As such it implies a knowledge of the methods and processes
used for the manufacture of the products under consideration. This
knowledge is usualiy only obtained after an in-depth study of the

industries involved and can entail personal visits by the researcher

to acquaint/.....
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to acquaint himself with these methods and processes.

Thé method has the advantage that energy=-intensive sub-sectors of a
generally Tow-energy-intensive sector can be considered and is also
well suited to predictions of energy requirements resulting from

the introduction of new technologies.

However, one of the drawbacks of this technique centres around the
definition of the sub-system. This problem can be broken down into
two parts. Firstly, there is the problem of the energy content of
machinery, plant and buildings. To estimate the energy costs of
steel one should include the energy content of the steel used to
construct and equip the steelplant as well. Luckily these energy
requirements are usually small in comparison with the direct energy
inputs obtained from commercial enerqy sources., Makhijani and
Lichtenberg (7) quote figures of 6% for rolled steel, 1,5% for rolled
aluminium, 2% for cement and 4,2% for glass (i.e. secondary energy
requirements expréssed as a percentage of the total).

Secondly, a decision must be made as to how far back along the chain

of energy supply one wishes to travel. The energy content of electricity
can either be considered in gross or net terms. As stated earlier, the
gross requirements include the enerqgy losses associated with the
generation and transmission of the electricity to the point of
utilization. '

Process analysis does not lend itself to the determination‘of secondary
energy inputs since these are in most cases derived from other sub-sectors
of the economy. It should be mentioned though thai it is possible to
build up an energy-related input-output table using process analysis |
but due to the volume and confidentiality of the data, could orobably
only be successfully undertaken by somebody with enormous manpower
resources, It is doubtful that such a project would be undertaken
however, since the findings would only be of interest to a small body

of persons. Two variations of process analysis should be mentioned
here.

1.3.2.1 Met Energy Analysis/......




1.3.2.1 HNet Energv Analysis. This technique (1) is used to
determine the viability of an eneray technology. Using the techniaue

one can estimate the efficiency of the energy industries. Basically,
one comparés all the energy inputs to the industry (primary and
secondary inputs) with the energy delivered by the industry. A lot
of work has been done in this field, esvecially in the United Kingdom
(8), (9), (10), (11) although as mentioned earlier, some researchers
are having doubts as to the value of this technique.

1.3.2.2 Statistical Analysis. Certain éountries; notably the
United States (Bureau of Census and Bureau of Mines) and the United

Kingdom (Department of Energy) regularly publish comprehensive eneray
statistics. It is possible in the case of some industries-to use
this data directly to calculate specific energy requivements. This
is an application of process analysis in its broadest sense. It is
not usually possible to determine the end usage of the individual
energy sources and the statistics often combine subsectors of varying
energy intensities. »

The only comparible statistics for South Africa are pr]ished

by the Department of Planning and the Enviromment (12). These statistics
are divided into four energy sources (electricity, gas,licuid fuels |
and solid fuels) and five economic sectors (domestic, industry, minina,
transport and energy industries). In their present form, they are of
little use to the energy analyst except in providing the overall eneray
requirements of the four groups of energy sources for the various sectors.
i.e. domestic, industry, mining,transnort and energy industries.

1.3.2.3 O0Other Methods. Varjations of process analvsis have been

developed for particular avnplications such as the study of resource
depletion, environmental impacts, energy conservation eté. The variations
are derived by varying the definition of the sub-system being

considered and the energy inputs into that sub-system.

1.4 The Aonlication of the/......
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1.4 The Application of the Results of this Eneray Analysis

- The- primary object of this study, as stated in Section 1.1, is to
determine energy conversion efficiencies as well as past, present
and future energy usage patterns within selected sectors of the
South African economy. '

Since the statisticsrequired for an input-output analysis are not
available, the study has been confined to the use of process
analysis techniques.

Only direct energy inputs have been considered i.e. the energy
required to erect the factory initially, as well as the energy
content of replacement machinery has not been considered.

Wherever possible energy inputs have been related to a common unit
of output such as tonnes or litres of product. By obtaining data
relating to past years from interviews, it is possible to identify .
trends in enerqy usage patterns and predict future enerqgy '
requirements as well as energy conversion efficiencies.

2. Method of Data Collection/......
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2. METHOD OF DATA COLLECTION

A problem that was encountered very early on in the study was the
lack of available data. Although the Department of Planning and

the Environment has published details of the historical requirements
of individual energy sources in South Africa (12), it is not nossible
to estimate the requirements of individual sectors of the economy.

It soon became apparent that the most reliable method of data collection
would involve an extensive survey, preceeded by visits to as many large
energy users as possible.

However, some estimation had to be made as to the sectors of the
economy (especially in the manufacturing and mining industries) that

warranted the most attention.

2.1 Breakdown of Sectors

A1l economic activitieé have been classified by the Department
of Statistics (13) but this classification does not include the
energy demands of one important sector, namely the domestic
sector.  For the purposes of this study the energy users have
been re-classified into the following five major divisions:.

1) The Industrial Sector
2) The Mining Sector

3} The Domestic Sector
4) The Transport Sector
5) Other

Within each of these major divisions there was a need for further
sub-division since differences in energy usage patterns were
expected.  For example the industrial sector includes the
manufacturing industries and it is necessarv to look at the eneragy
requirements of different manufacturing processes individually.
Details regarding the final breakdown of the individual sectors
investigated is contained in section 3.

2.2 Method of selection/......
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2.2 Method of Selection of the Sample

It-must be remembered that this study is not intended to provide

a census of energy reguirements but rather to obtain representative
information regarding the present and future energy requirements

of individual important energy-consuming sectors of the economy.

As such it was not necessary to canvas every establishment

within a particular sector, but a representétive sample of the
sector had to be obtained. The following methods were used’

to ensure that representative samples were obtained from the
various secters of the economy.

2.2.1 The Industrial Sector |

The industrial sector of the eccnomy is the largest energy user in
the country. According to the Department of Planning and the
Environment (11) this sector accounted for roughly 40% of the

total energy requirements of the country during 1972.

The industrial sector is made up of a wide variety of manufacturing
industries producing various products by different processes from

a range of raw materials. Consequently it is more meaningful to
consider trends within the energy-intensive industries before
producing figures for the industrial sector as a whole.

Comprehensive data relating to the cost of energy to all the
sub-sectors of the industrial sector are contained in the
Manufacturing Census published periodically by the Department of
Statistics, The latest available Census {14} was used’to obtain
an indication of the sub-sectors requiring intensive investigation.
This data could only be treated as indicative of the energy-
intensiveness of individual sub-sectors, since it reflects the cost
rather than the quantity of energy used. If this distinction were
ignored one might be led to the conclusion that a factory using
small quantities of very expensive fuels would emnloy more energy-
intensive processes than one using much larger quantities of
relatively inexpensive fuel.

Having obtained/......
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Having obtained an indication of the energy-intensive sub-sectors

from data contained in the Manufacturing Census, it was necessary

to contact individual companies within these sub-sectors to
ascertain details of their energy usage patterns.

The Bureau of Market Research at Unisa in Pretoria was contacted

for assistance. A list comprising some thirteen thousand names

and addresses of companies was obtained from the Bureau. The Tist,
compiled by computer, was arranged according to industrial activ%ty'
and company size. For example one portion of the Tist contained
all South African cement producers arranged from the company

having the largest number of staff to the one with the smallest
number of staff. Since similar companies are being comnared, it

is reasonable to assume that the number of emplovees gives an
indication of the output of the company.  This anproach was

adopted since data relating to physical output was not obtainable.

Combining the data contained in the Manufacturing Census with that
obtained from Unisa's Bureau of Market Research it was possible

to select the largest companies in the most energy-intensive
sub-sectors and approach them for assistance with the study.

e e o o e B i g o o

According to the Department of Planning and the Environment, the
mining sector accounted for some 16% of the countryis total energy
chnsumption during 1972 (11). One tends to associate mining in
South Africa with gold and inéeed.go1d mining accounts for the
largest portion of the mining sector's eneragy requirements. It
must not be forgotten though that South Africa has other extensive
mining operations and the energy requirements associated with these
cannot be ignored. '

In general, electricity is an important eneray input to the mining
industry. While some industries {conper for instance, due to its
geograﬁhic location) generate a portion of their recuirements, most
mines and berieficiation plants ré%y on Escom for their power.

In their annual report (15), Escom gives details of the electricity
requirements of individual sub-sectors of the mining industry.

From these annual reports, it will be seen that gold (75%),

platinum (11%)/.....,
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platinum (11%), coal (4%) and copper (4%) collectively accounted
for abqut 94% of the 1975 electricity reguirements of the mining
industry. ’

Attention was concentrated on the mining sub-sectors Tisted above.
The aluminium industry has not been grouped under mining since

South Africa’s alumina requirements are imported. The only process
carried out in South Africa, electrolytic refining of the alumina,
has been grouped under the base metals, a sub-sector of the
manufacturing industry. ‘

Due to the confidential nature of the information relating to the
platinum industry, it was decided that the Department of Planning
and the Environment should liaise directly with the various
producers. Consequently no information rcgarding this sector

is included in the report.

2.2.3 The Domestic Sector

o - " o - ;o O A G D e S

The domestic sector is unique in that is made up of a large numbér
of relatively small energy users who in total account for a
significant portion of the country's overall regquirements (15%

of the 1972 total energy requirements (11)).

Due to its composition the sector does not lend itself to data
collection methods suited to specialized industries,

It was decided that the best method of data collection would be

a postal survey, conducted on a nation-wide busis.  The problem
then arose of ensuring @ representative sample. A number of
methods were considered (16} and after consultations with a market
research organization it was decided that the random selection

of names from the Electoral Roll weu?drsunn1y‘a renresentative
sample of the White population. (See Arnendix 26)

The Department of Coloured Affairs and the Department of

Bantu Administration was approached to supply names and thus

obtain areorezentative sample of the non-White population.  Although
there was no guarantee that the names cbtained from these

government departments would provide a representative sample, the

poor response/ . .....
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poor response obtained from the non-White sector precluded
analysis of this particular sub-sector. Shert}y after the survey
was distributed, unrest erupted in a number of the Black and
Coloured townships. As a result of the anfest, it was decided
nnt to repeat the survey in these areas and the findings of the
survey of the energy needs of the domestic sector are in the main,
related to the White nopulation. |

The selection and transcribing of some 2 200 names and addresses
from the Electoral Roll onto adhesive labels proved very time -
consuming and when it became obvious that, due to the poor ’
response elicited from the public, a further wave of questionnadires
would have to be distributed, a large international publishing

and mail-order company was contacted for assistance. This company
had previously purchased a computer tape containing all the
information stored in the Electoral Roll and agreed to supply us
with a Tist, selected at random, of 5000 of the names and addresses
contained on this tape. The output was printed on adhesive labels
and this facilitated easy transfer to envelopes. '

The reasons for the poor response to the initial wave of questionnaires
are discussed in section 2.4 of this chapter.

PR R R VR g

The transport sector of the South African economv can be conveniently
divided into five sub-sectors:

South African Railways and Harbours (SAR&H)

1)

2) Trolley and motorized buses
3) Pipelines

4} Road

5) Air.

None of the above sub-sectors operate without some form of government
restrictions and in the case of the SAR&H and pipelines a monopoly

exists/......



- 1B -

exists. This is virtually true for air transport as well, although
private operators are permitted to operate within certain closely
defined 1imits. ' '

Trolley buses have in recent times lost support and are presently only
in operation in Johannesburg.

Even road transport companies are required to work in close liaison
with the Department of Transport and the licences granted are subject
to restrictions.

As a result of the monopolistic nature of the transrort sector, the
collection of data was simplified. Relatively few oraanisations had
to be contacted and the collation of data could be kept to a minimum.

PRAR

Besides the sectors of the economy already considered, there are a
number of others that need mention in a study of this kind.

For example the energy requirements for municipal services, especially
street Tighting,need to be considered as well as state social services
such as hospitals and nursing homes. 4

Hotels are fairly energy-intensive to operate, although in comparison
with some of the large industrial sub-sectors, account for insignificant
amounts of energy.

Other state-institutions, such as the Post Office, prisons as well as
the various Government departments all require eneray as do shops,
offices, banks etc.

The stage is reached however where the amount of energy required by

the sub-sector is so small that any change within the sub-sector will
have insignificant effectson the energy demands of the country. It
therefore becomes a purely academic exercise, of 1ittle practical merit,
to ascertain the energy requirements of these sub-sectors.

While some of the abovementioned enerqy users are mentioned with
respect to predicted trends in usage patterns in a later chapter of
this report, the remarks have been kept brief as they are of little

) .
O Gk e e a e o



2.3

- 16 -

importance outside the particular sub-sectors in question.

A number of the low-energy intensive industries were surveyed by

‘postal questionnaires. A general questionnaire, suitable for various
industries was drawn up and distributed to these sectors. As

might have been expected, the response to this survev was poor
(about 10%) since no personal visits were involved and in most cases
no follow up letters were sent.

Prenarations for Data Collection

Having established the pattern for data collection it was necessary
to contact the various large energy users in the industrial, mining
and transport sectors.

1t was obvious that meaningful results would not be obtained from the
study unless an understanding of the needs and problems of the
individual sub-sectors could be gauged.

To this end visits were arranged to repfesentative~ccmpanies of each
of the energy-intensive industries. Meetings were arranged with
members of staff of the individual companies, usually at the Senior
to Chief Engineer level, and often with the Technical Directors.

The aims of the study were discussed and wherever nossible a visit

to the factory was arranged. Assistance was sought from specialists
employed by the companies in the compilation of questionnaires to
ensure that meaningful data was obtained. In most cases, the
guestionnare, in draft form,would be shown to other companies onerating
in the same field and once all constructive criticism had been
collated, a final version of the questionnaire was drawn up.  This
final questionnaire was then distributed (using Unisa's 1ist of names
and addresses) to as many companies producing the same commodities as
was available.

The visits to upper managements had the dual role of ensuring
co-operation at a later date from cther employees in the company as
well as allowing the author to familiarize himself with the varijous
processes and techniques used.

As far as/...eueees
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As far as the domestic sector was concerned, a draft questionnaire
was crmniled and a small pilot survey was carried out to pinpoint
ambiquous questions. Once these had been isolated it was possible
to finalise the format of the questionnaire, translate it and
distribute it by post.

In certain sectors, the problem of the confidentiality of information
arose. ance it was necessary to obtain production figures as well
as other confidential data, some companies were worried that this
would be presented in a form that would be of great value to
competitors.  To overcome this, the results have been presented in a
form which makes the identification of individual company's figures
impossible.  Cnly in one case {the platinum industry) did the
industry think that risk involved was too great and it was mutually
decided that a detailed analysis of this sector would not be
undertaken.

It is not felt that the inability to publish details of individual
companies has detracted from the findings. The results as presented
represent average values for the industries and as such allow
individual companies to comvare their figures with the average values
and thus point out areas where measures could be adonted to reduce
energy requirements,

Response and the Factors Affecting it

The response to the survey varied widely from sector to sector.

Within the industrial sector, certain sub-sectors veadily supplied
information while others were most reluctant and in some (isolated)
cases refused outright. In most cases though, a reminder was
sufficient to ensure that the guestionnaires were returned.

Control of the mining sector is in the hands of relatively few but
very large groups of companies. The inertia involved with large
companies of this kind sometimes resulted in a poor response.  This
was particularly true when a number of companies within one group Were
requested to supply information. It was found in some cases that it
was most important to ensure that one approached the correct persoh.
Failure to do so would result in a total Tack of co-operation from

the cerrect/.......
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the correct man and his staff.

A number of other factors also affected the response obtained from
the industrial and mining sectors.

Until comparatively recently, energy was not a matter that receiyed
a great deal of attention in most industries, It was a cost that
had to be taken into account, but often it formed a relatively -
insignificant portion of the total cost of the final product,
Nanégement could institute greater cash savings by considering
automation, improved utilization of labour and raw materials and a
host of other changes rather than to install energy conservation
equipment. As a result of this, statistics regarding energy usage
have in the past seldom extended beyond energy costs as recorded in
the company balance sheet.

Consequently, the data requested for this survey was in some cases
simply not available.

In other cases, the data were available but in an uncollated form,
Since the supply of statistics is essentially a non-productive task,
management was not prepared to divert someone onto the task of
collating all the necessary data.

The economic recession that the country has recently been experiencing
has also played a part in limiting the response. In certain
industries, reductions 5n staff nuabers has meant that remaining

staff has had their work load increased substantially and there simply
was no one to divert to the job. ' '

A further factor is what one might term the "questionnaire syndrome”,
Besides the data that certain industries are required by law or their
association to submit on a regular basis, companies receive questionnaires
from time to time requesting information on widely differing aspects

of their operations. Often, after a lot of work collecting the data,

the company hears no more.  This lack of feedback leads to resentment

and the companies adopt a policy of supplyina information only where

absolutely necessary.

It was/......
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It was initially anticipated that a 25% résponse would be obtained
from the domestic sector (16).  However, when only 10% were |
received it was decided that a further wave of questionnaires would be
dispatched.

As a total of just over 500 questionnaires was required (16) it was
decided to incorporate a safety factor and a further 5000 were sent
out. A total of 1 047 completed usable questionnaires were received
which was equivalent to a response of about 14%.

Although the sample was selected at random, it was interesting to
note that a larger percentage of English-speaking families replied,
The ratio of English to Afrikaans speaking families was 73,9%/26,1%,
No definite reason could be established for this pattern and it is

a matter of conjecture whether the antipathy shown by certain sectors
of the Afrikaans population towards English-speaking universities was
not part of the reason.

Since the questionnaire was distributed in both official languages,

it is possible that a small percentage of the Afrikaans speaking

public completethe English side. One might not have expected to
receive a bilingual questionnaire from and English-speaking institution
and only on completion have realized that an Afrikaans version of the
questionnaire was attached.

The response from urban dweT]ers to the questionnaire was higher than
that obtained from rural dwellers (88,5%/11,5%).

According to the Department of Statistics (17) the split was 86,7%
to 13,3% in 1970. The results of the survey agree closely with
these findings.

No major problems were experienced in obtaining data from the transport
sector. Due to the monopolistic nature of some of the sub-sectors the
problems associated with competitors did not arise.

However, it is not Government policy to publish data relating to the
use of oil-based products, so0 nreblems of confidentiality once again
arose while dealing with South African Airways. This information

was finally/....,.....
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was finally obtained on the understanding that it would not be
published. ‘

Concerning the survey as a whole it was felt that advance publicity
would improve the response and to this end the press, radio and
editors of technical journals were requested to publish details of

the study (18). = It proved difficult however to gauge the effectiveness
of these measures .
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3. GENERAL FINDINGS ON A SECTORAL BASIS

3.1 Introduction

This chapter summarizes the findings of the irnvestigations into energy
usage by the various sectors of the South African economy. The sectors
are considered individually and salient features of the reports (inciuded
as appendices) are presented.

For ease of reference, the sectors have been arranged in ascending

order according to the Standard Industrial Classification of A1l Economic
Activities(S.I.C.) (13).

3.2 Coal Mining (SIC 21000)

The major South African coal producing areas lie in the Eastern Transvaal
and Natal, although other fields such as those in the Northern Transvaal
hold great development potential. ‘

In general, South African coal is not of high quality, often having high
ash contents and very seldom having good coking properties.

However, reserves are abundant and the industry will play an increasingly
important role in supplying South Africa's future energy nee§§,

The Tact that coal is a price-controlled commodity has had a stifling
effect on the growth of the industry since investors have preferred to
support more profitable undertakings. However, the recent series of price
increases granted to coal and the increased awareness of its importance

as South Africa's most important energy reserve, has injected new life
into the industry. '

The most common mining method at present employed by the industry is bord
and pillar. This method is expected to predominate even to the end of
this century. The more capital-intensive longwall methods will be
restricted to certain areas. ‘

As South Africans/..
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As South Africans become more environment-conscious, open cast mining
methods can be expected to meet increased opposition. Government
measures to enforce the reclaimation  of open cast lands could become
stricter, thus diminishing the cash incentives to use this mining
method.

® ¥ B & E B 8

As an energy user, the coa1>mining industry is relatively small.

Comparing the data obtained from this study with information published
" by Kotzé'(19) the industry only accounted for 0,5% of the total useful ;

energy consumption of South Africa during 1973. ‘ =

Although the industry cannct be considered as energy-intensive, its
importance as an energy supplier to the rest of the country merits the
investigation undertaken to determine its energy usage pattern and trends.

Currently, electricity is the major energy input to the coal mining .
industry, accounting for some 50% of the total requirements. Over the
past ten years electricity has grown in importance as an energy source
(from 41% in 1966)‘whi1e coal has decreased from 54% of the total input
in 1966 to 38% in 1975. , »

As the use of mechanization increases, electricity can be expected to
account for an even larger percentage of the total inputs. Since the
efficiency of conversion of electricity by the coal mining industry is
high (80%), its increased use will raise the overall conversion efficiency
from its present value of 55%. The rate of increase will depend on how ;
rapid the change over to electricity is. Assuming that electricity and
coal follow similar trends for the next ten years to those shown over
the past ten vears, the overall efficiency of energy conversion can be .
expected to increase by about 3%. -

3.3 Gold Mining (SIC 24000)

South African gold mines, which produce about 80% of the free-world's gold .
and indirectly account for some 35% of the country's exports,constitute
the most important mining operation in the Republic.

The industry/.....
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The éndus%ry uses a significant portion of South Africa's energy needs.
According to the latest Escom report (15), gold and uranium mining
accounted for 22,?% of their 1975 sales. Comparing the results

of the study with Kotzé's figures (19), ihe'go%d mines of South Africa
accounted for 64% of the useful energy requirements of the mining sector
and 7,3% of the total useful requirements of the country during 1973.

Electricity is the major energy input to the industry. This input has
shown a steady increase in importance over the last thirty yéars as

more mine-operated power stations were decommissioned and power wasA
purchased directly from Escom. In 1947, electricity accounted for éhout
17% of the total energy requirements while by 1974 this had increased to
over 70%. Over the same period, coal declined in importance from 82% to

26%.

If this trend continues in the future, it will result in margi%al
improvements in the overall efficiency of energy conversion since at
present coal and electricity are converted at similar efficiencies. Some
improvenient could be expected if coal-fired boiiers were to be replaced

by electrode units, but when including the energy requirements for the
generation of the extra electricity requirements by central power stations,
the total energy reguirements would be greater.

The industry is at present engaged in a number of research projects which,
if implemented, could change the present energy usage pattern of the
industry. These projects relate to rock breaking, ore conveying and
hoisting as well as milling. ‘

Rock cutters have been the subject of investigation for the past ten years
but to date no successful commercial model has been marketedg‘

Swing-hammer miners and reef-boring have also been investigated with the
main aim of developing a continuous mining method. The use of explosives
necessitates the periodic evacuation of the mine with resultant loss of
production time.

A further concept under investigation is the underground milling of ore..
This reduces the amount of material that must be hoisted to the surface
but is unlikely to be introduced before compact centrifugal mills come
into use. '

The decision/...
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The decision by mine managements to improve the underground working J
environment has resulted in the large scale installation of air J
conditioning equipment. 1In the eighteen mines surveyed during the {
study, it was found that the air conditioning capacity doubled over: "

the period 1970 to‘1974.

As far as the future energy réquirements are concerned, coal requirements | L
are 1ikely to drop to an insignificant amount by the 1990's, while ‘ *
electricity will tend to replace it. These two energy sources account
for over 90% of the total requirements of the industry so changes in
the requirements of other fuels will have very small effects on the
future overall efficiency of energy conversion. . , o

Until about 1970 the net specific energy requirements of the industry
gradually decreased. Since then the trend has reversed. What happens
in the future depends to a large extent on what happens to the price

of gold. By law, the mines must recover ore of grades equal to the average -
grade of their reserves. (Reserves imply that they are economically A -
recoverabie). Hence as the price of gold increases, ores of lower grade
can be economically mined. The average ore grade drops and mines must
process a larger mass of rock to obtain a similar amopnt of gold.
Consequently, the specific energy réquirements, related to the mass of
gold recovered, increases.

The increase in the capacity of air conditioning plant and increased
mining at deep-levels (in the Orange Free State) has also had the effect
of increasing the specific energy requirements of the industry.

To estimate the future energy requirements of the industry, del.ailed
information regarding the ore grades of all the producing mines is
'required and an estimate must be made of what is likely to happen to the.
price of gold. ‘

Since the required information regarding ore reserves was not available
at the time the study was undertaken, no estimate of the future energy

requirements has been ventured.
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3.4 The Processed Food Industry  (SIC 31100 - 31340)

“The probessed food industry is made up of a number of sub-sectors each

processing specialized products. It was therefore decided to consider
the most energy intensive of these sub-sectors individually to ensure
that their energy usage patterns and energy conversion efficiencies.
were accurately assessed,

According to the most recent Manufacturing Census (14), the food
processing industry utilized about 14% of the total energy requirement§<
of the manufacturing (industrial) sector during 1968. According to .

Van Doornum (20) the industrial sector utilizes 39,8% of the energy -
requirements of the country and the food processing sector thus accounts
for 6% of the total requirements of South Africa. '

*

The sectors investigated individually include

a) Bakeries , ‘

b) Sugar milling and refining

¢) Grain mills

d) Fish products

e) Fruit and vegetable preserving

f) Distillers and wineries

g) Aerated mineral waters

h) Cocoa, chocolate and sugar confectionery
i)  EBreweries and malt works

a) Bakeries

- o o T A

Over the last twenty years there has been a major shift 1n‘the baking
industry away from static to travelling ovens. In the forseeable .
future effectively all bread will be baked in these more modern ovens.

The newer ovens operate at improved efficiencies due to improved design
and closer control on temperatures. Conseguently, the overall

efficiency of energy conversion of the industry can be expected to improve
from the present value of 64% but is not expected to exceed 75%.

A factor/.........
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A factor hindering the improvement of the conversion efficiency is
the fact that the industry is closely controlled by an outside body,
the Wheat Control Board. The utilization of ovens is indirectly
determined by this board and hence it is not possible to increase
outputs from existing ovens and reduce specific energy TOSSSS‘

A further constraint on the development of the industry is the fact
that bread is a price-controlled commodity and profits are strictly
controlled, thus discouraging high risk investments.

b)

U s e s on o o D G Bl m g W o e o B R T W wip e

This industry is in the fortunate position of being able to produce
most of its own energy requirements from bagasse. So that although
the process of sugar milling and refining is energy intensive
(approximately 26 MJ/kg of sugar produced), the industry only purchases
approximately 10% of its requirements. The toal energy requirements

of the sugar industry during the 1974/75 season were approximately

48 000 x 10%13. |

Within the industry there have been some significant changes within the
past ten years. While about 56% of the careprocessed by the sugar mills
was transported by rail nine years ago, only 27% is transported in this
manner at present. Large specially-designed trucks now account for
nearly half of the cane transport.

Mechanized cane cutting is a further development which could have a
significant impact on the industry in future. At present only a very
small percentage of the caneis cut mechanically but it has been estimated
that between 65% and 80% of South Africa's cane could be harvested in
this manner. B '

Whi1e the conventional method of extracting the juices from the cane is
by crushing, a diffusion process has been pioneered in South Africa,
This method, consisting of washing the juices from the cane, does not
change the energy requirements significantly, but lower capital and
maintenance costs are achieved.

Bagasse/.......
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Bagasse accounts for'abouﬁ 90% of the industry's energy reguirements
and as there is little alternative use for this waste product, it is
doubtfu} that the industry would consider converting to alternative
energy sources. Similarly, as Tong as there is sufficient bagasse

to supply their energy needs, it is unlikely that energy conservation
measures would be adopted, beyond minimizing energy purchases. |

The possibility of the sugar industry selling excess power to Escom
has been investigated, but problems relating to the reliablity of
supply {(among others) have caused the project to be shelved.

It is interesting to note that although the industry is subject to
price-control regulations, it has flourished, mainly due to exporting
sugar at world market prices. <\

c) Grain Mill Products

- . o T W W A D

This sector of the economy is also subject to price-control
regulations and it is hence difficult to estimate the future energy
requirements of the industry. ' ’

According to the results of the study undertaken into energy
utilization in this industry, grain mills used about 11T x ]Oékwh of
electricity {the major input) during 1975. According to the latest
Escom Annual Report (15) this is equivalent to 0,6% 6f the total
electricity requirements of the industrial sector.

None of the companies surveyed included the requirements of their
transport fleets, but in most cases this would be insignificant since
- large mills commonly use rail transport or are situated adjacent to
bakeries.

Since electricity is the major energy input, the overall conversion
efficiency is relatively high at 76%.

Energy conservation measures are not expected to change this value

significantly although an increased demand for bulk-delivered flour
could reduce handling and packaging costs. This is however, an

insignificant/.....
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insignificant amount of the total energy requirements and the overall
usage pattern is expected to remain similar to that at present in
existence.

d) Fish Meal and Fish 0il

This is another energy-intensive subsector of the processed food industry.
When including the energy reauirements of the f%shﬁng fleets with
processing requirements, values of between 16-20 Md/kg of product are
cbtained. It is difficult to compare these specific energy requirements
with those obtained by other researchers since they are dependant on the
method of fishing employed and the distance to be travelled to reach '
fishing grounds.

The main energy input to the factories was coal required for process
‘heating and steam gJeneration purposes. During 1975, coal accounted for
~ 67% of the total requirements.

No significant changes in energy usage are expected within the industry
beyond increased attention to energy conservation. The overall efficiency
of energy conversion is therefore not expected to change mﬁch from its
present value of 63%. ‘ M
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e) Fruit and Vegetable Preserving

Electricity and heavy furnace oil are the two major energy inputs to
this industry.

Over 90% of the tbta] energy requirements are used for heating or cooling
BUrposes. As the industry operates on a seasonal basis, large air '
conditioning and refrigeration plants are required for raw product storage.
About 15% of the electricity requirements are utilized in this manner.

A problem which faces an industry that only receives its raw materials in
certain seasons is the large capacity required for their finished products,'
to ensure a year-round supply to the market. Luckily, in the case of fruit
and vegetable canning, no energy is required during storage.

A development/....... "
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A development of interest related to energy usage is an experiment

by one factory into the use of pedch pips as a boiler fuel. Initial
results were disappointing, with excessiye deposits on boiler surfaces
but tests‘are continuing.

However, it is unlikely that the increased use of waste products as a
fuel will change the overall efficiency of conversion significantly
from its present value of 67%.

Energy conservation is receiving the attention of most manufacturers
in this sector, but improvements in excess of 5% of present values are
not expected.

f) Small Energy Users

- s -

The other sectors of the processed food (and beverages) fadustry
investigated during the course of the study individually utilize less
than 1% of the energy reguired by the manufacturing industry.

In:general, the energy costs to these sectors amount te less than 3%

of the total production costs and Tittle attention is paid to energy use
or censervaiion. Statistics were often sketchy and a number of
guestionnaires were returned incomplete.

Where savings have been achieved as a result of energy conservation
‘measures, they have had a minimal effect on the overall energy demands
of the food processing industry, since the energy demands of %hes& less
energy- intensive sectors are cewparat1ve¥j small.

3.5 Textiles (SIC 32100 - 32191)

According to the most recent Manufacturing Census (14), the textiles
industry accounted for approximately 5% of the energy requirements of
the manufacturing sector of the economy or in other words, about 2%
of the total energy needs of the country.

The subsector/.....
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The subsector cf the textiles industry utilizing the most energy fis
spinning and weaving, accounting for about 45% of the requirements
of the textiles 1ndustry.'

The processes employed by this subsector are energy intensive and it

was found that the specific ennrgy requirements were between 40-50 MJ

per kilogram of product. Consequently, energy costs are closely watched.
Since the 1973 “energy crisis" there has been a marked swing away from

heavy furnace oil to coal as a boiler fuel. While heavy furnace oil

accounted for about 46% of the total requirements during 1973 (and coal

20%), by 1975 coal accounted for nearly half the total energy requirements

and oil little more than 20% |

A?theugh new techniques of yarn processing are expected to be adopted,
it was not possible to ascertain how these would affect the energy
demands of the industry.

The other subsectors of the textiles industry do not expect any new
processes or technologies to be adopted within the forseeable future
and present‘energy usage patterns and conversion efficiencies are
expected to remain unchanged. '

The increased popularity of synthetic fibres {see Section 3.9) are
expected to affect the growth rate of the textiles industry, since as
these fibre products capture an increased share of the market, the
demand for natural fibre products will be reduced.

3.6 Clothing (SIC 32200 ~ 32206)

Clothing accounts for about 1,6% of the energy requirements of the
manufacturing sector {14). At the start of the study, this sector was
selected for a pilot survey and it is therefore possible to consider
the findings for this relatively small energy-using sector separately.

The industry is highly labour-intensive, having the second highest
labour force in the country. Although the cost of labour is expected

to increase continually, the small production runs required for the

South African/...,
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South African market weigh against the intresuction of automated
~eqguipment. It is only in the area of non-fashien garments {(overalls, etc.)
where long production runs of similar designs exist, that advances in

the field of automation can be expected to be made.

There is some evidence of a change within the industry from heavy furnace
0il to coal as a boiler fuel. Historically, those factories situated

at the coast have opted for oil-firing equipment due to its ease of
handling and favourable price. However, since the oil price rises,

this industry {as well as most others} have had to reconsider its
continued use.

As energy accounts for only 1% of the industry's manufacturing costs,
large scale conservation measures are not expected to be introduced.

Any changes inbgreSént energy usage patterns are more likely to be the
result of the lack of availability of labour, a far more jmportant input
to the industry than energy. \ ‘ '

3.7 Pulp and Paper (SIC 34110)

The South African pulp and paper industry is well developed, supplying
most of the country's paper needs and even exporting some of its products.

During ]9?@, tﬁe industry used some 26 000 terrajoules of energy or
approximately 3% of the country's total energy reqguirements. The industry
is heavily reliant on three energy sources; namely electricity, coal and
heavy furnace oil. Together these sources accounted for 96% of the-
energy requirements of the indusfry during 1974.

The mills can be classified into two types : integrated mills producing
both pulp and paper and paper mills manufacturing paper from purchased
pulp. The steam requirements, especially in integrated mills, are

high and it has been common practice in the pasi to utilize some of the
‘steam to generate electricity. However, this practice seems to be
tosing favour since it was found that while 29% of the electricity
requirements of integrated mills were purchased during 1971, this value
had slowly declined to 21% by 1974. This has had a beneficial effect on

the overall/......
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the overall efficiency of energy conversion by the industry, since
less of the losses associatéé with the generation are suffered by the
paper industry. ‘ |

During 1974, the overall conversion efficiency was calculated to be

66% and if the trend towards purchased electricity continues, it can be
expected to rise,but only marginally. If all the electricity
requirements of the industry were purchased, the overall conversion
efficiency could be expected to rise by between 1% and 2%.

Kraft pulp, manufactured by a chemical process, has high specific steam
requirements. It is the intention of one of the manufacturers to
install continuous digesters for this process which they estimate will
reduce the specific steam regquirements by about 40%.

A further attempt at reducing enery costs is being made by the use of
bark as a fuel. It has been estimated that between 3500 - 7000 tonnes
of coal will be saved per annum by the use of 28000 tonnes of bark,

Although it is known that a process for makiﬁg paper without ﬁsing water
has been developed overseas, none of the manufacturers visited mentioned
plans to install such a plant. It is therefore unlikely that such a
development, if proven successful overseas, would be introduced in

South Africa before the Tate 1980's or 1990's. From an energy Viewpoint,
this is an exciting development since the main energy input to the paper
manufacturing process is in the form of steam for evaporating unwanted
water from the drying product. ‘

3.8 . Printing and Publishing (SIC 34200)

The printing and publishing industry is a comparitively small energy user
accounting for approximately 1% of the energy requirements of the
manufacturing sector. However, a number of developments within the
industry are expected to have a significant effect on the future energy
usage pattern.

The first/......
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The first of these is the replacement of conventional Tetterpressmachines,
for newpaper printing,with photographic techniques. At present hot-metal
type-setting is commonly used followed by the manufacture of metal plates
for the actual printing process. It was estimated by one of the printers
approached that the replacement of hot metal type-setting with photo-type
setting would reduce specific energy demands by about 5% while photo-
lithographic processes require about 10% less specific energy than
conventional metal plates. V

Energy conservation is also receiving the attention of a number of large
printers although it is unlikely that savings in excess of 10% will be
achieved. However, when considered with the conversion to photographic =
based printing methods, specific énergy savings of up to 25% could be
achieved. ‘ |

Even so, it should be remembered that the printing and ﬁub1ishing industry

uses comparitively little energy and the overall effect of these savings
on the energy demands of the manufacturing sector would be minimal.

3.9 Chemicals (SIC 35100 - 35600)

According to Harrison (21) the South African chemical industry utilized 11%
of the country's total useful energy requirements during 1974, In doing so,
the industry accounted for 5% of the country's electricity consumption, 14%
of the gaseous fuels, 8% of the 1liquid fuels and 3% of the coal during that
year. As such, the chemical industry 1is an important energy user and merits
close examination.

ﬁnfortunately,‘very 1ittle energy-related information for the chemical
industry is published and one of the biggest problems experienced during
 the sfudy of this sector was the collection of complete and reliable data
for sometimes very complex plants.

Some of the large chemical factories manufacture a wide range of products

by various processes, some of which are exothermic. The heat thus generated
is often utilized in the manufacture of other products, thus complicating

the energy flow patterns even further.

For the large/....
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For the large chemical complexes, the main products were isolated
where possible, and specific energy requirements for their manufacture
estimated. For exampie, it was estimated that the specific energy
requirements  for the manufacture of ammonia were about &0 MJ/kg.
According to Harrison (2.1} the estimated demand for ammonia during
1974 was 490 000 tonnes. The total energy reguirements for the
manufacture of ammonia during that year were thus of the order of

29,4 x 10713 (compared with 23,2 x 10°MJ .obtained by Harrison).

Similarly, it was calculated that specific electricity requirements
for the manufacture of chlorine were between 3 and 3,5 MwH(D.C.) per
tonne. D.C. has been quoted since there are losses associated with
the conversion of electricity from A.C. Harrison's estimates

South Africa required 260 000 tonnes of chlorine and caustic soda
during 1974. Remembering that slightly over one tonne of caustic soda
is produced for every tonne of chlorine manufactured, the total energy
requirements for this subsector were calculated to be between 1,5 -
1,8 x IOQMJ excluding losses associated with the generation of
electricity. [t was also possible to calculate the efficiency of energy
conversion for the manufacture of ammonia and this was found to be
between 41% and 47% related to the A.C. eiectréca1 input.

It is very difficult to estimate the energy conversion efficiency for
complex chemical factories (Harrison simply used efficiences as
proposed by the Department of Planning and the Enviromment (12) in his
estimation of the useful energy requirements of the chemical sector).

Louw (22) has shown that the thermodynamic efficiency of typical
chemical plants is in the range of 10 - 25%. This would seem to be
the best available data at present available but there ismuch scope
for work in this field.

Calcium carbide, another energy intensive product was investigated.
It was found that the specific energy requirements are about 50 MJ/kg
of product. The total energy input to the industry was 4 x 109MJ
évring 1975 and the overall conversion efficiency was 76%.

At present 73% of the electricity requirements are purchased, the
remainder being generated at the factory. 1In 1970 63% of the
electricity requirements were purchased. If this trend towards the
purchase of electricity continues, the overall efficiency of energy
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conversion will rise. It was estimated that if the industry
purchased all its electricity requirements, the conversion efficiency
would rise to 83%.

A number bf other sectors in the chemical industry were also
investigated to determine the efficiency of energy conversion,

These sectors include :

i) Industrial gases
i1) Fertilizers
iii) Synthetic Resins
iv) Paints, varnishes and lacquers
v) Medicines, and pharmaceuticals
vi) Soap, cleaning preparatiens,'perfumes, cosmetics
and other toilet preparations
vii) Polishes, waxes and dressings
viii) Miscellaneous petroleum and coal-based products
ix) Miscellanepas plastic products

In most cases it was found that manufacturers are considering the
adoption of energy conservation measures. However, they were unable
{or reluctant) to estimate the savings they expected to achieve but
it is thought unlikely that these measures would result in savings

exceeding 10%.

There is also a trend towards the replacement of 01l with coal wherever
possible. Obviously in some cases, such as the use of 0il as a feed-
stock, this is not possible. Howewver, the new coal-based ammonia

plant erected by AECI at Modderfontein, as well as Sasol 1 and 11,
demonstrates the potential of coal as a feedstock.

In certain cases, manufacturers mentioned plans of introducing new
processes and techno}ogies. Once again they were unable in most cases
to estimate the effect of these inmovations on future energy
. requirements. '

Harrison (21) has estimated that by ﬁhe year 2000, the chemical industry
will account for 20% of theuseful energy requirements of the country
{as opposed to 11% during 1974). This is not suprising when one considers
that the chemical industry, regarded asstrategically important,‘can

- expect encouragement from the Government with its expansion plans,

3.10/....
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3.10  Rubber Tyres and Tubes (SIC 35510)

Rubber tyre and tube manufacture accounted for slightly more than 1% of
the energy requirements of the manufacturing industry during 1968 (14),

The four large manufacturers in the sector are Dunlop, Generai, Goodyear
and Firestone. HNo information regarding enérgy usage is published by

these manufacturers and due to the competitiveness of the industry in

Scuth Africa, there was some initial reluctance to supply the data required
for the study. However, after personal contacts were established, the
required information was provided.

Coal is the most important encrgy source for the industry, having accounted
for 41% of the total energy requirements during 1975. The other important
sources of energy were heavy furnace oil (36%) and electricity (20%).

Since 1973 there has been a gradual shift away from heavy furnace oil

towards coal, and this trend will only continue ifimproved guarantees

regarding the availability of coal during the winter months can be obtained.
Since most of the factories are situated at the coast, 0il has in the
past been the preferred fuel.

At present energy is converted by the industry at an efficiency of 67%.

Improvements in this value can be expected since all the companies

approached have adopted energy conservation measures. One of the manufacturers -

hopes to reduce specific energy requirements by 10% within the next five
years. At present the average value for the industry is 32 MJ per kilogram
of cured products.

Future developments within the industry are not known. None of the
manufacturers approached expected new technologies or processes to be
adopted, but due to the competitiveness, it isunlikely that they would
divulge confidential information regarding future products.

As speed 1imits are unlikely to be lifted in future and since the trend
seems to be towards the use of smaller cars, the demands made on tyres will
be less than those experienced in the past. These factors will undoubtedly
be considered by tyre manufacturers during the development stage of the ‘
next generation tyres. However, whether it is valid to say that these tyres
will require less energy for their production is debatable. |
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SUMMARY
The report summarizes energy usage within the gold mining industry.
The main findings of the report are:

1) Coal and electricity together account for about 98% of the energy
requirements of the industry.

2) The amount of coal purchased is decreasing and expected to approach
zero by the mid-1990's.

3) Electricity overtook coal in 1965 as the single most important
source of energy and its share of the total is continuing to increase.

4) The net demand for energy has shown a decrease in the past fifteen
years but is expected to increase again in the future.

5) The gross demand for energy (this includes losses associated with the
generation of purchased electricity) has shown a general increase in the
past.

6) The net specific energy demand has shown a gradual decline in the
past, but it expected to increase in the future.

7) Electricity is converted by the mining industry at an overall conversion
efficiency of 61%.

8) The specific demand for compressed air has shown an increase over the
past five years and it is recommended that the industry investigate the
cause of this.

9) Coal is converted at an efficiency of 58%.

10) The overall efficiency of energy conversion in the mining industry is
60%.

11) 1If the Tosses associated with the generation of purchased electricity
are included, the above efficiency drops to 20%.
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