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VOLUME 3

SECTION 1

REPORT FOR THE TELECOMMUNICATIONS INQUIRY COMMITTEE

by P.L. Skey, C.Eng., ¥.I.E.E.,
Principal Congultant (naticnal telephone systems),
Cable & Wireless P.L.C..,
London
Sydney, N.S.W., Bustralia
July 1982

INTRODUCTION

In response to the reguest in April 1982 of the Australian
Telecommunications Inquiry Committee, two visits (20--26 May and

18 June to 6 July 1982) totalling some 26 days were made to Australia
by Paul L. Skey of Cable & Wireless P.L.C., London.

BCOPE

The purpose of the visit was to assist the Telecommunications Inguiry
Committee by providing engineering advice, particularly in relation to
comparing productivity, manning levels, technigques etc. of Telecom

Australia with those of comparable telecommunications administrations.

METHOD

Briefing visit

During the first visit the tasgk was defined and all of the availabie
written information relevant to the task was collected and taken for
reading. One day of preliminary discussions took place at Telecom's
Headguarters in Melbourne. During the ensuing two weeks, data,
particularly from Telecom australia's submissgion (February 1982) to the
Tngquiry, was compared with the rather limited data available from a
nunmber of other administrations. The work was carried cut in London by
cable & Wireless assisted by Logica. The principal conclusions are
referred to in this report.

Subjects examined

on the second visit the written information, especially the main
submissions to the Inguiry and Telecom's answers to specific questions,
were studied in detail. Visits were made to L.M.E.'s offices and



factory at Broadmeadows, Melbourme and to Telecom Australia's
undermentioned locations in the Melbourne area in connection with the
subjects shown:

LOCZATION SUBJECT

Offices of State Manager, « customer itroubkle report rates;
Victoria » Telecom activizies in Victoria.
Office of the Chief .

Planning Engineer,

Headquarters '

Lines Practices ani . to): =4
Protection Section, preumatic integrity of pressurised
Jolimont cables.

Lonsdale Telecom Centre + pressurisation eguipment;

» obgervation of cable tunnel system.

Maidstone Ixtermal Plant « existing and new lines practices;
Centre + optical fibre systems;
« cakle TV system;
. solar power system for unattended
repeataers.,

Footscray District
Field Depots:

Fault Despatch Centre » 'Leopard' system of computerised
fault control.

Telephone +» present and proposed methods of
Installation Centre contrel of installation of new
services.,

Line Depot « reporting centre for field staff.

Comparisons

Statistics of productivity and performance in detailed spheres of
engineering {e.g. output of cable installers, manhours to install
terminal equipment etc.) are not nermally publicly available from
telecommunications adminigtrations or would take too long *to obtain for
this study even if administrations were willing to release such
normally confidential internal particulars. Moreover, the wvalidity of
comparisons would be reduced by the adjustments that would have to be
made for different conditions and different extent of use of mechanical
aids to save labour etc. The latter is, however, a good indicator of
management's concern to reduce costs in countries such as Australia



where labour is not cheap, so particular attention was given during the
survey to determining whether modern labour saving methods were in use.
Comments are made on this aspect herein. In addition, some costs of
installations by contractors of junction cables and of digital crossbar
exchanges were compared with Telecom's figures and are referred to in
paragraphs 1.58--1.65.

Sampling

Tt was decided to examine sample segments of each main sphere of
activity to determine whether the practices adopted or soon to be
adopted by Telecom Australia are up to date by world standards and
conducive to further steady or future rapid increase In productivity.

Flant Assets

The activities from which sample technigques were examined were treated
as having importance in proportion to the value of Telecom's plant
assets in that sphere. Appendizx 1 contains a pie diagram showing

Telecom's plant assets in June 1982, From this the following is noted:

Table 1.,1: Telecom's plant assets

PERCENTAGE

OF TOTAL

ASSET ASSETS

%

Line plant {local plus 46
trunk and junction)

Exchange equipment 30

Customers' eguipment 12

Other 12

TOTAL 100

Source: Telecom data

Productivity —- prospects

study of the statistical data shows that the number of subscriber
services (or 'direct exchange lines') has increased from about

3.5 million to about 5 million between 1975 and 1981 (i.e. by about

43 percent) while the number of staff has increased by about

1.7 percent., Productivity has therefore increased steadily, evidently
primarily through economies of scale. However, in the immediate future,
new techniques and especially the wide range of new planning options



arising from an integrated digital network provide the opportunity for
a sharp rise in productivity and a reduction in the real costs per
added subscriber, provided that staff can be retrained and redeployed
from declining disciplines to growing ones. At the request of the
Committee particular attention was addressed to this area.

FINDINGS -- LINE PLANT (46 PERCENT 0F DLANT 2335730

Urban practice

Urban subscriber line
respects, modern ard
advanced countries having t
Sweden, UK, Germany ¥R) an
practice where much urban
and is vulnerable to sterms,

—of

20 million 'joint user' poles In Norsh imerica. Many a
TV and other services. The facior which
economics in North America i k
economic in Australiz to

arry cable

gineering
not
suspending, as in the T2z, Zhutior and fastoonsg of
drop wires on power nance costs are
high but allowable against faxes. In the words of an ex-Bell englineer:

"If we use large capital sums to install lines properly
underground we pay sharcholders forever., If we stick the cables on
the power company's poles and they all fall down the next day the
cost of repair is allowable against tax -- it iz at taxpayers'
expense. The user expects storms and acts of God to cut his
service anyway."

In the absence of this distortion of good engineering economics Telecom
Australia has provided, in urban areas, an excellent permanent
infrastructure of ducts, tunnels and Jointing chambersg with scope for
orderly growth over the years. Tts unobtrusiveness and permanence of
construction are in marked contrast to the overhead distribution lines
in most areas.

Primary or main distribution cables

Telecom's modern primary cables are ducted polyethylene aluminium
laminate sheathed, air spaced, machine jointed, and pressurised, a
combination which is scarcely capable of being bettered (for high staff
broductivity and low maintenance) in the present state of the art. It
was observed that for primary cables, wire jointing machines and
crimped connectors are in general use, which is conducive to good
jointer productivity. An advantage of manholes in Australia compared
with most other countries is that they are installed almost exclusively



in footways and nature strips and they have large entrances that would
not be acceptable in more congested territories. This design was seen
to reduce the need for lighting sets and forced ventilation. The
absence of prime movers, with attendant maintenance, round a manhole in
which jeinting was taking place, was evident. The polylaminate sheathed
cables used by Telecom are immune from electrolytic corrosion which
might otherwise be caused by PC powered transport such as tramways and
railways. (¢f. French P.T.T. which was in 1980 gtill installing bare
lead sheathed trunk cables in ducts). Surprisingly, paper insulation of
primary cables is still normal in Telecom, though a phased introduction
of cellular polyethylene insulation is envisaged. This should result in
a Further small improvement in productivity. The sheath closure method
{lead collars and sleeves with internal and external heat shrink
sleeves) is probably the most reliable method currently available for
closing polyethylene sheathed cables. Telecom Australia appears one of
ithe first administrations toc have recognised this fact. The cables are
pressurised and a modern system of automatic monitoring of pneumatic
integrity has been adopted and is to be extended throughout the network
(see paragraphs 1.23--1.28). This technigue ensures that most incipient
faults are discovered by loss of air rather than by ingress of water.
Subseribers' service is therefore seldom affected and the need for
rushed remedial work, entailing overtime, is greatly reduced compared
with unpressurised systems where nearly all faults are digscovered
through loss of service. The primary cable techniques are therefore
excellent and the main question to be asked (paragraphs 1.46--1.57)

is whether there is enough determination and availability of capital to
expleit the new digital technology to reduce the costs of further
expansion of this part of the network.

Secondary cables

These are generally polyethylene sheathed, polyethylene insulated, air
spaced but not pressurised. Though a minority of the length of a
subscriber's line (e.g. one fifth in the UK) normally comprises
seceondary cables, it was sald by Telecom that the majority of faults
oecur in these cables. This is normal in most administrations because,
inter alia, the secondary network is more frequently accessed by
jointers for alterations. The absence of 'protection' ({i.e. by
pressurisation or by using compound filled cables) in Telecom's
secondary network, undoubtedly aggravates the problem of fault
liability. Telecom's unpressurised, air spacved secondary cables are
prone to ingress of water through faulty jeoints and {judging by U.K.
experience of the 1950's) due tc an osmosis like effect of water vapour
permeation through polyethylene sheathing. In having this weakness
Telecom is perhaps a decade or two behind the trends in a number of
other advanced countries though it was noted that use of compound
filled cables is now envisaged by Telecom. Part of this delay is
however occasioned by the quite justified desire of Telecom to find a
compound which is less 'messy’ and unsatisfactory to jointers than the
petroleum jelly most often used for this purpose in other countries,
including tropical territories.



Disadvantages of compound filled cables

Joint clesure failures in a ducted system typically comprise over

95 percent of cable faults and are mostly caused by the
telecommunications administrations' own staff. Joint failures on jelly
filled cables are almost always service affecting whereas on properly
monitored pressurised cables thev are usually discovered through loss
of air and are very seldom service aZfecting. Expectation of great
improvements of reliability in the secondary network with the
introduction of compound filled cables are therefore usually doomed to
disappointment.,

From a fault hazard standpoirt +he secondary network should therefore
be kept as short as rossikle. The economics alsc militate in favour of
small secondary cabls arsas teszaise cable pairs in a Iarge air gpaced
primary cable are normally considerably cheaper per metre than in the
relatively smaller Jelly filled secondary distribution cables. Some
modern trends facilitate small secondary networks. Tor example, where
there are large and important blocks of subscribers (e.g. a high rise
complex of offices) it would be best to feed direct by primary
pressurised cables to indoor distribution frames which constitute in
effect hypothetical cabinets or rillars, The installation of an
addressable transducer to monitor air bressure at the end of each such
impertant spur further safequards security of service., In short, it
would be a pity te reduce the reliability of service to these
concentrations of important subscribers by unnecessarily introducing
jelly filled secondary cables (with their inherent fault liability)
between the subscribers and their conventional pillars or cabinets. In
paragraphs 1.32--1.45 of this report reference isg made to exploitation
of new digital technoleogy to keep secondary networks small.

Subscribers' leading-ing =-- present policy

Telecom's pclicy is to employ as far as possible underground leading-in
cables, installed in small ducts or conduits to subscribers’ premiges
in urban areas. It is best if such condiits are straight and lead
direct into the house but, where such cables have to terminate on
external walls, Telecom's policy is to make them as inaccessible as
possible to accidental and malicicus damage. In this respect, Telecom's
practices are far superior to most advanced administrations, especially
the USa but also the UK, where underground lead-ins usually terminate
on the outside of buildings and close to the ground because British
Telecom, despite a high level of staffing, seldom installs a leading-in
conduit from the street to the house while the house is under
construction. The other underground services (e.g. gas, water,
electricity) are installed during construction as a routine matter. If
the modern trend is to be followed of exploiting costly and inherently
little used subscribers' lines to provide value added services such as
security systems (e.g. remote monitoring of burglar alarms), remote
reading of gas and water meters etc, it is essential that leading-in
c¢ables are reasonably secure at subscribers' premises,
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Subscribers' leading-ins -- suggested trend

In new houses, Telecom would like to ensure that the leading-in conduit
is as straight ag possible and leads direct into the house, i.e.
without the need for the costly operation of cutting already laid
concrete to chase in the conduit to an external wall. With this in
mind, Telecom would like to see a Federal regulaticen obliging house
builders to provide, as a condition of obtaining a building permit, a
conduit.

In this respect Telecom's thinking is amongst those in the forefront of
modern trends. Telephone penetration in Australia is so high that few
such conduits would be wasted but much expenditure would be saved.
Usually such conduits would need to be buried scmewhat diagonally (in
plan view) so that the condults from adjacent houges would meet in the
footway opposite the boundary of the two properties. Costs are thus
reduced by ensuring that one jointing chamber serves two premises. The
Covernment of the Bahamas introduced, in 1968, a building regulation of
this kind. Each building permit includes wording to the effect that the
developer must provide an underground leading-in conduit to the
specifications of the Telecommunications Corporation. Cable & Wireless
are seeking similar legislation in several territories. The cost to the
developer is small if the conduit is installed in the trench with the
other underground services, as an unplasticised PVC {(uPVC} conduit
costs a few cents per foot. Tt is suggested that Telecom be given every
possible support in this aim.

Subscribers' leading—ing ~- future fibre cables

Telecom's far sighted policy outlined above could perhaps be further
improved. The normal conduit for leading—ins to a dwelling is said to
be 30 mm in diameter. Within the very long life of such a condult there
is little doubt that in the next decade or less the bandwidth
limitation of a pair of copper wires will be unacceptable for new
gervices such as videophones, cable TV, electronic mail, electronic
banking, home security, etc. The most effective and workable
arrangement is for Telecom to provide the one or two fibres for these
and all other telecommunications services including telephones. There
would thus be a common carrier to the subscribers' premises regardless
of how many value added services are superimposed on it and by whom.
Telecom thought that the penetration of fibre in the distribution
network was rather too long term to be taken into account but all-fibre
pilot distribution schemes are under trial in Germany, Canada and
elsewhere. The prospects are for an accelerated transition as the cost
of fibre made from the world's most common mineral element, will
certainly fall steeply. The most valuable asset for this impending era
will therefore probably be the duct and conduit system. Present
metallic communications cables are likely to be scrapped or recycled.
It is important that the leading-in conduits are large enough and
straight enough for fibre cables to be drawn in over old metallic
telephone cables. Tt is therefore suggested that consideration be given
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to employing 50 mm uPVC conduits in preference to 30 mm. The difference
would be a few cents per foot. Telecom advise that they would be happy
to reduce their installation charge for new premises pre-conduited in
this manner.

Overhead drop wires

For overhead leading-in schemes Telacom employs an integral tri-foil
cable embodying two copper conductors separated by a steel messenger
strand. The drop wire is usually short and the copper conductors can be
led direct into the house by simply stripping away the steel strand.
This technicque is far supericr <o the steel conductor drop wires
hitherto normal in North Zmericz and Britain. The very thin copper
coating of these steel drop wires has been found te be an inadequate
protection against corrosion. Transmission over steel conductors is
also poor, especially when, as in the USaA, long lengths of drop wires
are employed in festoons supported by power poles. There is, in the
USA, a linesmen's tester which pricks the drop wire insulation for
testing. Rust normally sets in at these points and maintenance is high.
A change from steel is being contemplated in several countries
including Britain. While it is admirable that Australia has been
avelding this legacy of fault prone drop wires, it would be still
better to adopt a universal policy of conduited underground leading-
ins.

Junction cables

In having employed twin, rather than quad type Jjunction cables for the
old era of loaded audioc lines, Telecom is fortunate besause twin
formation is more suited to the superimposition of PCM systems in the
digital era. The near end crosstalk on a twin cable is approximately
6dB better than on a quad type cable.

Telecom Australia, in line with other advanced telecommunications
administrations has, however, recently wvirtually (and rightly) ceased
to install more of these large and cogtly junction cables (e.g. 1200
pairs of 0.64 mm conductors). Telecom has found it more cost effective
and conducive to improved transmission to derive additional circuits by
using 2 megabits PCM multiplexing on existing cables. This is in
accordance with the trend towards the use of high technology artifacts
in lieu of labour intensive techniques such as heavy cables.
Superimposing PCM on existing cables, however, involves entry to
existing joints, unlecading of loaded pairs, fitting of regenerator tail
cables etc. This can be an expensive operation especially if access to
the joints has been obscured by later cables and joints, There is an
alternative; Telecom has not yet used a type of small cable
specifically designed for PCM systems and now used in the USA, the UK
and elsewhere to overcome the above problems. It iz also used where new
junction cable routes are required. It is a small transverse screened
cable, seldoem above 100 pairs, in which half of the pairs are screened
from the other half by a longitudinal aluminjium foil wrapped in, for
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example, an 'S' shape. When fully equipped with PCM this small 100 pair
cable can provide some 1 440 4-wire speech circuits. Between two AXE
digital exchanges having the usual 32 time slot, two megabit junction
streams no Further multiplexing would be required; only the line
systems would be needed, Tt is recommended that standard PCM systems
with their line and regenerator test systems be harmonised to the 'BYB'
practice of the AXE exchanges, in the interests of moving to a unified
equipment practice in line with the trend towards a singie equipment
roem for the rapidly converging fields of switching and transmission.

Cptical fibre junction cables

Telecom has recently permitted planners to include optical fibre cablesg
in their evaluation of alternative junction cable proposals. It is
suggested that the use of optical fibres should be more positively
encouraged, even where the initial cost is somewhat higher. Besides the
well known advantages of smaller size, wide bandwidth and fewer
repeaters, an important advantage of fibres in a developing all digital
system is a freedom from ‘spikes'. These may be caused in metallic
conductors, by, for example, electronic traction systems or by
longitudinal induced voltages arising from earth fault conditions on
adjacent power lines. For full exploitaticn of high bit rates (e.g. 64
kilobits for data) a low bit error rate is required. There will
accordingly be an inclination to ‘retire' metallic cables early. A
built—in disinclination tc install new metallic cables is therefore
advisable. Small metallic transverse screen cables may be useful as an
interim golution but falling cost of 8, 34 and 140 megabit
miltiplexing, however, helps to make it reasonable to adopt optical
fibre from the ocutset.

Trunk reoutesg

From the brief discussicns on trunk cables it appears that Telecom has
envisaged that new analogue terrestrial radioc systems and ccaxial cable
systems will serve a full life. This accords with the slow rate
envisaged by Telecom for transition te digital switching as discussged
in paragraphs 1.32 and 1.34. It appears that recent decisions have
accordingly been taken on costs only. It is suggested that a more
positive drive towards an integrated digital network should be made. It
is however gratifying to note that Telecom envisages a new 20 fibre
gydney-—Melbourne cable in the mid 1980%'s. Tt is hoped that at that
time monomode fibres will be economical and repeater spacing can be

35 kilometres or more. At 140 megabits such a cable will have a
capacity of 12 200 telephone circuits cr forty €8 megabit colour TV
channels.

Pneumatic protection

Telecom has adopted air spaced main distribution, junction and trunk
cables and has a policy of pressurising all air spaced underground
cables (except secondary distribution cables). While hitherto the
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pressure monitoring has been achieved by relatively labour intensive
methods used in the past by most administrations, new and highly
sophisticated methods of monitoring the air pressure in cables by means
of microprocessor controlled pressure transducers have heen tried by
Telecom and are to be extended through the underground cable network.
This technique is already used to great advantage in parts of the US,
in Japan, Bahrain and Qatar.

This monitering system ghould enable nearly all failing joint sheath
closares (l.e. ahout 98 percent of cable faults in the average ducted
system) to be detectad and remedied before they affect sgervice and
before entry of water entails costly repairs. $ince many of the small
teaks can be tolerated provided some pressurs remains, the system can
be used to reduce overtime, the repair being left until staff is
available in normal working hours. As any leak is continually
desiccated until rvepaired, the crosstalk on a2 pressurised system tends
to be low in contrast with unpressurised {e.g, jelly filled) cables and
joints where each incipient fault can give crosstalk for long periods
until the service fails completely and repairs are carried out. There
is a noticeable transmission advantage in an adeguately pressurised
cable svgten,

Reduction of entrvy to manholes

The rapid eprezd of the addressable transducer system in place of

go/ne 4o contactors should he encouraged so that total pressure
gradients can be read out at the maintenance centre to reduce the need
to send staff to manholes to take manometar tests. If small diameter
PCM cablag are employed for trunk, junction and primary distribution
(see paragraphs 1.29--1.30); in continuous lengths of 1 000 metres or
more, it becomes feasible to have a transducer at every joint so that a
graph of pregsure gradients will pinpoint leaks by read out at the
maintenance centre.

Pneumatic resistance of optical fibre cables

When deciding between tightly jacketed optical fibre cables or +he
loose tube congtruction which ig said to be more tolerant of bhending,
Telecom should bear in mind the low pneumatic resistance of the locse
tube construction. In optical fibre cables, as in most other cables,
the prime advantage of pressurisation is provision of early warning of
incipient faults, before they becaome service affecting.

Access by staff

Telecom is using acoustically coupled devices to enable maintenance
staff when at home to access the pressure monitoring computer and
obtain particulars of urgent and non urgent faults. In this respect
Telecom shows itgelf to be among the few most advanced administrations
in wvsing sophisticated technology to reduce staff requirements.

10
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Further exploitation of facilitiesg

The computer and addressable system is capable {with suitable
terminals) of monitoring smoke, temperature, door closure etc in
unattended buildings of Telecom and private customers. Telecom could
thus offer a value added service to customers direct or perhaps, mcre
practically, to security firms who would deal with the meore specialist
and labour intensive work at the customer's premises.

Effect of digital technology on line plant

It is a Feature of AXE digital exchanges that the subscriber stages can
be located remote from the processor sco that, typically, and depending
on traffic, 2 048 subscribers require only about 18~-36 pairs of wires
to the ezchange. This 'pair gain' of about 100:1 can have a major
impact on costs of primary line plant, permitting a ring main of 100
pair ktransverse screen cable to gerve about 20 000 subscribers. As the
small cable can be installed in long lengths between joints, its
installation cost is low and reliability high. Ring mains varying in
length from 4--40 kilometres have been in use for several years in the
Arabian Gulf area to reduce line plant costs per added line by nearly
half. This technique alsc extends the 4-wire service close to
subscribers, improving transmission and stimulating traffic.

Telecom should ensure that the potential to effect savings in this
manner is carefully considered when growth is required. Several
administrations now adopting this facility &re requiring building
developers to provide a comununications room for the remote subscriber
stage, in the manner in which electricity supply authorities require
developers to provide a room for the transformer sub-station. The
proliferation of sites is a disadvantage which is, however,
considerably reduced by the ability of the AXE to provide, at a remote
point, a read out of sophisticated tests on each subscriber's line. 2
more detailed description of the ring main facility is contained in
Appendix 2 which is a copy of an article entitled '"Digital Techniques -
~ How do they affect telephone network development?' from the American
journal ‘Telephony' dated 30 July 1979.

Summary of findings cn line plant

In the line plant field which absorbs most funds (46 percent) Telecom
has produced a vexy creditable infrastructure, at least in the urban
areas; there being no time to observe rural practices. This is a sound
investment in that part of a telecommunications system where
reliability is most difficult to achieve because the plant penetrates,
typically, both sides of every street in the land.



FINDINGS -- TELEPHONE SWITCHING AND TRANSMISSTON

Crogsbar

Telecom Australia hag a mainly crossbar switching system which is a
technique which was up to date in the 1950's., & programme is underway
to update crossbar exchanges by conversion from common control to
stored programme control. Orders for relatively small gquantities of
digital switching have been placed. One AXE exchange has been installed
but it employs space division switching, Appendix 3 shows the
proportions of electromechanical and digital (AXE) switching envisaged
by Telecom for the rast of this century. It may be noted that the
amount of crossbar in use continues to increase until 1990 and crossbar
will not be phased out before end of the century.

Grounds for accelerated change

Several years ago it was common for telecommunications administrations
to visualise a slow change of this kind but these attitudes have been
changing for the following reasons which should also justify a rapid
change by Telecom:

. the fall of digital switching costs below the cost of space
division switching has been rapid;

. the labour savings and service improvements to be achieved by a
largely self diagnostic digital system can Justify early
retirement of non time expired space division switching;

. building construction can frequently be avoided by change to the
compact digital switching and transmission technique;

. the transmission advantages of the inherently 4-wire feature of
digital switching facilitates achievement of the long term Traffic
Weighted Mean Reference Equivalent (TWMRE}. This new and more
rigorous standard for transmission performance cannct readily be
met by an administration if an international call can involve two
stages of 2-wire switching (e.g. with crogsbar) within its
territory. Fig. 7 of Appendix 2 shows the manner in which overall
transmigsion can be rapidly improved by adoption of digital
transit switching and PCM junctions;

. digital switching permits rapid extension of service to new areas
served by a remote subscriber stage connected to the group
selector stage by small cables or by radio mini-links;

. achievement of an all digital network greatly facilitates a much
more rapid introduction of new services which are being demanded
with increasing frequency. A digital network gives the
telecommunications administration a considerable advantage over
competitors who do not have a 'transparent' network with a single
mode of transmigsion (i.e. pulses) which may easily be adapted to
many uses.

12
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Proven technolegy

The impression was received during discussion at Telecom Headquarters
that Telecom was keen to proceed slowly towards digital switching
because of concern with training, labour relationg (involved in
changing duties and numpers of men), the need for field trials, the
inability of the manufacturer to supply sufficient switching for a more
rapid change and concern about unemployment in factories making old
technology equipment. Some of these fears do not seem justified. At the
end of 1981, 3 997 064 lines of L.M. Ericsson's AXE digital switching
were on order or in use. Of thesge, 1 150 068 lines were in service in
133 exchanges in 30 countries, many of them tropical and backward. The
other major supplier of CCITT compatible {i.e. of A-law) digital
switching systems, C.T.T. Alcatel of France, had at that time 8 000 000
digital lines on order or in service. Of these 2 362 000 were in
service in 208 exchanges in 25 countries, many of which are tropical.
There seems no grounds for doubt that further digital exchanges
supplied by these two firms, whether from Australia or elsewhere, will
also operate satisfactoxily.

Training

Training has not been a difficult problem. Four meonths of training at
the manufacturers have been sufficient for existing technicians. The
self diagnostic feature has made it possible to operate the digital
exchanges in backward countries with very few trained men, whereas
maintenance of electromechanical space division systems reguires many
trained craftsmen. Tn the case of the few faults which are not
diagnosed by the equipment itself, and therefore require expertise, the
operation of a data circuit to the manufacturers' works has enabled
experts to dlagnose faults from a distance of thousands of kilometres
and to advise what cards to change. Normally, however, it is possible
to rely on a relatively small number of experts within the territory to
carry out this diagnosis.

Manufacturing capacity

It was clear from a visit to L.M.E.'s factory at Broadmeadows,
Melbourne, that digital switching could be produced at three or more
times the present rate and capacity could readily be increased further.
From a discussion with the principals in Stockholm it was clear that
the latest version of AXE, with digital switching at the subscriber
stage and a codec per gubscriber whether remote or co-located with the
group selector stage, could be produced in Australia only a few months
later than in Sweden if required. This version would also have a stand
alone remote subscriber stage which would continue to operate {though
at reduced traffic handling capacity) if cut off from the group
selector stage.

13
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Telecom should ensure that as rapid a change as possible to the latest
version is achieved so that advantage can be taken of the Ffurther
extension, over the next few years, of the 4-wire circuit towards the
subscriber by extension of the 64 kilobit time slots, at first to
cabinetised roadside remote subscriber stages and/or through 34 circuit
and 10 circuit subscribers' multiplexers to clusters of subscribers and
finally by burst mode transmission toe the subscribers' premises. The
latter facility has already been developed by British Telecom and will
doubtless be available in AXE in the next few years.

If a large amount of AXE is produced with only the analogue subscriber
stage, it will not be possible without costly changes to extend the 4-
wire facility to subscribers on that equipment. In short, further
development is taking place rapidly and it would be regrettable if
Telecom were precluded from availing itself of the progressive
extension of 4-wire telephone service to the subscriber.

Pair gain

Telecom appears to consider that there will not be much need in city
areas for the 100:1 pair gain provided by remote subscriber stages, nor
the 15 or 5:1 pair gains available from 30 circuit and 10 circuit
digital multiplexers. Telecom considers that these facilities might be
useful in rural areas. Doubtless they will, but the growth normally
demanded by businesses can result in demands for costly line plant
extensions in city areas where congestion of ducts is most likely to be
met. Subscribers multiplexing as the means of meeting rapidly the
growth demands of business subscribers has proved increasingly useful
in other countries and should be available by digital means to Telecom.
The added cost of local line plant in 1980--81 divided by the number of
subscribers added to the network was $1 677. Since switching is
primarily a line plant saving technique the further opportunities for
line plant saving provided by digital switching should be fully
exploited,

Mini radic links

It was clear from a discussion at Telecom Headquarters that some of the
new options for explolting digital switching and transmission to
economige in distribution type cabling (reticulation) were not widely
realised. For example a further means of exploiting digital switching
to respond rapidly to increasing demand in compact areas is by use of 8
megabit mini radioc links at frequencies of, for example, 13 GHz and
above, over distances of up to 5 kilometres between the group selector
stage and remote subscriber stage of switching (RSS) to serve 500 to

1 000 subscribers. The Swedish and British versions of the mini links
are very compact, with small {e.g. 360 mm x 600 mm x 800 mm)
weatherproof equipment cabinet and 600 mm diameter dish attached to a

4 mm alloy tube easily erected inside or on top of an office building.
Such a link would normally allow a standard grade of service to up to

1 000 subscribers (numbers depending on traffic) to be given rapidly

14
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and at low cost compared with a 1 000 pair cable in an urban area. It
would alsc provide better transmission, as the 4-wire termination would
be close to the subscriber. The 1 000 lines could perhaps be block
wired from the RSS to subscribers. The only muliplexing reqguired would
be the 2--8 megabit conversions at each end. Consideration should he
given to exploiting this new option for Inexpensive links between group
selector and remote subscriber stages, for saving of line plant,
improving transmission and increasing speed of response to demand. If a
transverse screen ring main or optical fibre cable is later used as the
means of linking the group selector stage to the remote subscriber
stage, the mini link can be recovered and re-used for rapid response to
demand elsewhere, Telecom Australia, like most telecoms administrations
has for histcrical reasons divided its engineering disciplines into
distinet subjects {e.g. switching, transmission, lines etc). If the new
planning options resulting from an integrated digital system are to be
exploited the system planning will need exposure to this type of new
option, perhaps by demonstrations and seminars.

Standardisation

Telecom considers that there sheould be a standardised digital exchange
but with the scope for two competing gources of manufacture in
Australia. Telecom has selected AXE and negotiated a contract of this
sort. The ATEA submission to the Inquiry, on the other hand, urges that
Telecom should develop its own digital system and produce it, evidently
in factories owned by Telecom. There seems no ground for support of the
ATEA recommendation. Their contention that high technology is not being
transferred to Bustralians was seen to be groundless. It is known that
L.M.BE. in Australia has made and continues to make major contributions
to the ongoing development of AXE. The contention that an entirely new
Australian design of digital switching would favour exports is
insupportable, Foreign importers seek proven systems and AXE has the
considerable advantage of being well proven. L.M.E. has also exported
much switching from Australia, e.g, for Oman in the 1970's. It has the
option to do so to a subsgtantial area of the developing world. If a new
system were invented by Telecom it may take an estimated 1 500 man
vears of development and, like some systems now nearing completion of
development, would be available so late that there would be few
uncommitted markets left for penetration. In selecting AXE Telecom
appears to have come to the same conclusions as Cable & Wireless. These
are embodied in the extract at Appendix 4 of a submission dated January
1982 which is part of a paper presented by engineers to management
concerning a territory requiring digital switching by mid 1983. AXE was
the system that could meet the technical requirements combined with an
acceptable proven record.

Telecom is also exploiting the advantages of standardisation of
processors between AXE telephone and AXB telex and data exchanges which
are close counterparts. This appears an enlightened policy which should
facilitate training, standardisation of spare parts, inter-
changeability of staff and progress towards an integrated sexrvices
digital network. The further development of skills in high technology
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by Australians could perhaps be prompted by, for example, c¢ollaboration
between Telecom and L.M.E. Australia for further exploitation of the
switch te save line plant, i.e. accelerate provision of roadside
cabinetised remote subscriber stages etc. Collaboration in such a field
between Telecom research and development staff and the manufacturers'
staff could well result in a popular exportable feature of AXE
exchanges. Australia would prove a good testing ground for high
temperature conditions encountered in many developing countries.
Telecom considers that Australia is not a large enough market to have
more than ore type of digital public exchange switching but that there
should be more than one source of the equipment. Standardisation
coupled with multiple sources appears an entirely appropriate
philosophy and is beneficially adopted by other and large telecoms
administrations such as the British and Japanese.

In summary, Telecom's policy decision on a proven and available system
appears entirely sound. The point of doubt seems to be the slow rate of
change to all-digital switching and transmission envisaged by Telecom.
The impression was gained that some of the grounds for this apparent
conservatism were not solely technical. This matter is addregged in the
next section.

Extension of new facilities

It should be axiomatic that Telecom would exploit and perhaps earn
revenue from all of the facilities on an AXE exchange even though such
facilities are not available to subscribers on remaining
electromechanical exchanges. Such Facilities might include: call
diversion, conference calls, automatic wake up calls, subscriber
applied trunk access barring, hot line facilities etc, etc., This would
lead to further differences between the quality of service and
facilities available to different subscribers, but Telecom's policy
should be to rectify this by the earliest possible replacement of
electromechanical exchanges by digital exchanges. It is questionable
whether much further effort should be devoted to partial upgrading of
electromechanical exchanges. Acceleration of the spread of digital
exchanges appears the better option. The plans shown by Telecom for
extension of the digital overlay system in the Melbourne area in two
stages (diagram entitled 'The Melbourne Integrated Digital Network --
Switching' from Telecom's publicatiorn, 'Engineering 82', Issue No. 1,
June 1982, Engineering Department (Victoria)}, firstly to 1990 then to
the year 2000 appear much too slow, resembling British Telecom's slow
bace of change rather than the 'great leap forward' of the French PTT.
Some developing countries already have digital overlay networks and
others will be completed by 1983. Tt is suggested that Telecom's target
for the year 2000 should be set forward to 1990's and that all the
remaining electromechanical switching and frequency divided trunk
systems should be phased out in the early 1990's. It is recognised that
this would entail, as in France, a conscious government policy to
invest in accelerating advent of the new 'information society'.
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Cable TV

A pilot installation of cable television under trial by Telecom was
examined at Telecom's Maidstone External Plant Centre, Melbourne. It
employed American materials based on metallic cables. Some of it was
overhead and other parts underground. In the USA most such plant would
be overhead on poles shared with power supply lines, street lighting,
telephones and sometimes other services. It is to be hoped that no such
practice would be tolerated in Australia. It is suggested that any
thoughts of allowing a separate cable television company to use
Telecom's ducts should be discarded. As already mentioned hereir, it is
the experience of many administrations that some 98 percent of line
plant faults in a ducted system occur through disturbance of existing
cable joints caused by the telecom authority's own staff working in the
manholes. A second authority using the same ducts would not only
probably double this number of faults but would create problems of 'Who
did it?' leading to friction. It would not be reasonable to expect an
efficient telephone service under these conditlions. Moreover the number
of ducts provided by telecommunications administrations is carefully
based on 20~--year demand forecasts. The intrusion of another operator,
probhably requiring a whole 100 mm duct, even for his less than 30 mm
cable, would necessitate a revision of all plans. Where Cable &
Wireless has recently been under pressure by governments to provide
cable TV, it has proposed the provision of a few extra fibres in its
junction cables. The use of these (two colour TV channels per fibre)
makes no measurable difference to the diameter of the cable and to duct
use. It will also provide a system which is not prone to alectrical
interference. It is expected that a separate private organisation will
deal with programmes and subscriber terminals. This pattern of
development inveolves least total investment by soclety fox cable
television.

CBJECTIVES AND CONSTRAINTS

Use related tariffs

There appears no area in which telecommunications adminigtrations
generate more i1l will than by bulk metering and the feeling of
subscribers that telephonas (alone amongst the services) locate the
subscribers' meters away from the subscribers' premises and where the
subgcriber cannot keep check on them. It is the 'take it or leave it!
image towards queried bills which generates the ill will., It is
noticeable that those telephone administrations (e.g. Hong Kong and
Barbados telephone companies) which make no charge for calls within
their territories {being cross subsidised by overseag calls} are
popular with users. The sclution lies not in flat rates which are
inequitable and tend to cross subsidise business subscribers by
reaidential subscribers, but in widely available subscribers' private
metering, subscriber applied barring facilities and itemised accounts.
The tariff should be increasingly use related, for equitability,
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revenue growth and as a cushion against inflation. At present a local
call over distances of more than 20 kilometres can be made for 12 cents
untimed. Those who habitually make long locai calls may be seen as
subsidised by those who do not. The system lends itsslf to abuse
enabling, in effact, the eguivalent of a private leased circuit to be
set up between busy users for unlimited periecds for 12 cents. Since the
telephone tends to be used increasingly with the passage of each
decade, a use related tariff which refliects the duration, freguency and
distance of calling will tend to produce increasing revenue which helps
to reduce the number of tariff increases which have to be made for
reasons of inflation. The new technology facilitates adoption of
tariffs which are time and distance related even in the local area.
Consideration should perhaps be given to reducing the value of a
metering pulse when making it time and distance related for all calls.

Transmisgion and traffic

It is noticeable that transmission losses between subscribers in Sydney
and Melbourne metropolitan areas tend to be high. Rather high Reference
Equivalents are accepted by Telecom. 2n accelerated change to
integrated digital switching and transmission, with its inherent 4-wire
working, could be used as the means of making a dramatic improvement in
transmission which, as found by Canadian Bell, gives a lucrative
stimulus to traffic. Appendix 2 Fig. 7 indicates the major improvements
in transmission resulting from the inherently 4-wire nature of the
digital system.

Constraints -- revenue and capital

Telecom's submission to the Ingquiry seeks to show that Telecom's
tariffg are low compared with other specified countries but this is
based on the supposition that an Australian traffic pattern can be
applied to, for example, French tariffg. Appendix 5 demonstrates that
thig reasoning is not supportable. Nevertheless, Telecom's tariff
should be not only more use related but sufficient to support the more
rapid depreciation caused by accelerating technical change and
increased capital expenditure while producing an acceptable return on
capital. This recommended trend towards a more commercial and rather
less social service type bias should be accompanied by a considerable
easing by Government of constraints on raising of capital by Telecom.
In the rapidly developing era of the information society,
telecommunications should be profitable and able to support its capital
requirements provided it is permitted to take part in all profitable
activities, even if in competition with specialised value added
providers of its services.
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t.49

Constraints —— staff

From the Telecom and ATEA submissions to the Inguiry and from
discussions with Telecom, it is clear that the problems of changes in
manning levels created by new technology are acute for Telecom. The
highly fragmented unionisation of crafts (with 28 unions in Telecom)
apparently makes change of duties very difficult. Moreover, whereas the
media in the UK make frequent references to the explosive growth of the
information society and cause Britich Telecom staff to feel that
expansion rather than retrenchment will occcur, no such ethos appears to
have been created in Rustralia as vet. There is a need to create
confidence and optimism in telecommunications and to allow whatever
type of advertising is reguired to promote thig. For example, the North
American telephone system, despite the weaknesses referred tc in
paragraph 1.9, is usually regarded by its users as the best in the
world, even if they have experienced no other system. Much of this is
attributable to regular promotional advertising, through 'coast to
coast hook-ups' on television, through sponsored popular programmes,

"e.g. films on wildlife, and promotion of corporate image. The statement

that the Rmerican system is the best in the world is repeated te the
public so often that the public believes it. Subscribers in Australia
and elsewhere commonly think that if there is a cable passing their
premises there is no excuse for delay in 'hooking up to it'., There
could be benefits in TV advertisements explaining that telephones,
unlike all the other services, require a separate facility all the way
(from the exchange) to each subscriber. To avoid a heavy burden of
unused plant these pairs are normally provided in a phased way based on
forecasts. New technology can reduce but not yet eliminate the reliance
on dedicated subscribers' lines.

Staff for capital works

Telecom Rustralia appears unusual, if not unique, in employing its own
staff for virtwally all exchange installation work, ductwerk, and cable
installation. Agreements with unions apparently formalised such
arrangements. Normally, it is an axiom that if an administration has
guf ficient staff for capital works it is over staffed for normal
operations. The alternative is to spread the capital works sgo that
there are continuous but piecemezl extensiong. The unions® agreements
and capital limitations imposed on Telecom management would tend to
promote this trend and it was understood that this piecemeal expanszion
ig the tradition., If so, it is a bad one. It may explain the high fault
rate. (Tables 13 & 14, Appendix & refer). Continuocus expansion of
electromechanical exchanges and of ducted cable systems tends to cause
a high rate of faults which were not otherwise explained. Telecom's
urban line plant is, as stated previously, of high guality, as are its
urban exchanges {within the limitations of ¢ld technology), yet the
Fault rate ig over three times as high as Sweden's. A large part of
this is at the subscriber's premises and some is attributable to dial
type telephone instruments, a problem which might be eased by a more
vigorous pursuit of the policy of change to push button multi~frequency
telephones, These will alsc improve Telecom's image of modernity and,
through the 12--button key pad, facilitate use of the new facilities
offered on digital stored programme exchanges.
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27 reduce piecemeal extensions are matters more of

azlicy and industrial relations as referred to below.

The need for change

Telecom has too many handicaps. They need attention with the help of
Government. There is a need for inducement to reduce the number of
craft unions, to encourage flexibility of staffing, to reduce concern
with demarcation, to alleviate an apparent sense of insecurity and to
allow contractors' staff to install, inter alia, digital exchange
equipment and ducts. Without the confidence and co-operation of staff,
Australian telecommunications and hence the economy will suffer. As a
trade off for some move away from one seemingly unique feature (all
capital works by Telecom staff} it is suggested that another very
unusual feature be removed: prohibition of provision by Telecom of
various equipment (e.g. certain PABX's) and services (e.g. videotex).
While competition in these fields is feared by the unions, 'predatory
pricing' is feared by the would~be competitors. Both fears appear
exaggerated.

The emerging experience of organisations overseag is that it is
virtually impossible for the telecommunications administrations to
provide all of the specialist value added services that can now make
use of the telecommunications common carrisr. Private firms providing
such services, based largely on work at the subscribers' end, come to
be regarded by telecommunications administrations as welcome, creating
ag they do the increased use of a costly technical infrastructure
provided by the common carrier. Freedom of Telecom to compete in any
field is not at all inconsistent with competition for value added
services. In Britain it appears that competition (whether real or
imaginary) has produced a new and stimulating atmogphere of commercial
responsiveness in British telecommunicationg services which has
enhanced job satisfaction rather than created uncertainty amongst
telecommunications workers. This has been a comment recently made by a
nurber of these attending interviews for overseas postings when
explaining the reduced number of applicants for overseas postings.

Competition and staff morale

British telecommunications staff digliked {(and were bored by) over-
manning and narrow demarcation. With some competition and confidence in
the future of communications they are showing increased flexibility
which enhances their job satisfaction. It can reagsonably be expected
that in Australia liberalisation for both Telecom and private sector
providers of specialist value added services to the subscriber would
improve morale. It is credible that, as stated in the ATEA submission,
the prohibition of videotex as a Telecom provided service has sapped
morale. Tt does not follow that competition should be prohibited; both
are compatible and potentially beneficial and the spectres on both
sides appear more imaginary than real.
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1.56

1.58

Installation of digital exchangesg

Digital exchange installation work highlights the need for change. The
total installed cost of a digital exchange is now lower than for a
erossbar exchange. Cable & Wireless finds that the installation costs
of a new crossbar local exchange are 50--60 percent of the cost of
materials. For a similar sized digital local exchange, installation
costs are typically only 15--18 percent of the cost of materials. These
latter installations are carried out by the manufacturer's staff.
Crossbar exchanges involved a year or more of installation work
requiring a rather large team to erect ironwork, install racks, run
cables etc. Tests could only be carried out on site when this work was
done. In contrast, an AXE digital exchange which makes extensive use of
factory made plug in wiring, has simple racks and adjustable shelving
suitable for future developments. For Cable & Wireless and other
customers it is normal for the manufacturer to set up the digital
exchange at the factory and fully test it under artificial traffic
conditions to reduce the chance of remedial work in the field, which is
inherently more expensive than work at the factory. It is then lowered
into crates lying alongside and shipped to site where it is installed
by manufacturer's staff in a few weeks. Thereafter there are several
months of proving its software under local conditions before
commigsioning is completed. There were indications that Telecom would
not adopt this efficient philosophy. If so, this appears regrettable.

If the constraint is Telecom's large capital works staff and/or
agreements with unions, it highlights once again the need to create the
conditions in which any such staff could he given training in the staff
intensive area of value added services to the subsgeriber where, if the
suggestions of this report are implemented, there would be the
stimulating competition of private firms using Telecom as the common
carrier.

Numerous digital exchanges can be controlled and monitored from a
gsingle operation centre and this should also involve redeploying staff
+o new fields of work. The growth of the electronic office,
communicating word processors, point of sale terminals, electronic
banking, credit card verification, etc, etc should lead to a demand
for the services of all trained technicians.

PRODUCTIVITY COMPARABILITY

Line plant

At the reguest of the Committee some sample comparisons were made to
determine the approximate relationship between Telecom's costs and
those of other administrations:
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Zzzom's gost of local line plant (i.e. excluding trunks and
c2iizns) per net added subscriber in 1980~-81 averaged $1 077.
=13 compares with Cable & Wireless' average cost in 15
territories per working subscriber for old technology (i.e.
cenventional) line plant of between pounds sterling 600 (81 020)
and pounds sterling 900 {$1 530) per line. {Cable & Wireless
operates overseas and is often faced with abnormal costs for
freight and expatriate staff which are not usually fully offset by

lower local labour costs.)

. SAMPLE VIEW

British cable contractors® gquotation for supplying and installing
10 kilometres of 1 00C pair/0.6 mm subscriber twin type cable in
an empty duct in Britain, including the cost of installation
materials (average of two competitive guotes):

Cable cost  pounds sterling!17136 000 = s$231 200
Installation pounds sterling 78 000 = $132 600
Total $363 800

Telecom Australia's estimate for purchase and installation of
10 kilometres of 1000 pair/0.64 mm junction type (non loaded) twin
cable in an empty duct:

Cable cost 3335 00¢
Installation $t03 000

{(Labour based on 6 480
manhours)
Materials

Total $438 000
(1) One pound sterling taken as $1.70.

Sources: Telecom Australia data and Annual Report 1980--81.
Cable & Wirelesgs PLC.

1.52 Telecom’s installation costs are lower than those quoted by the British
contractors. This is probably because Telecom anticipated fewer joints
than British firmg would normally encounter. Telecom uses ubPVC ducts
which have a lower coefficient of friction than British Telecom's
mainly earthenware ducts. Australian streets are also usually
straighter. Telecom also uses larger cable drums enabling longer
contimious to be installed without joints.
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1.61

1.62

1.64

1.67

Telecom's cable cost is higher but this is probably because Telecom has
quoted a larger conductor {0.64 mm rather than 0.80 mm} and a lower
mutual capacitance (0.072 uF per mile appropriate to junction cables)
while the British firms have guoted for a subscriber type cable,
normally having a mutual capacitance of 0,085 uF per mile., An
approximate correction for these differences would make the cable cost
figures comparable. This would be in accordance with the usual
experience as cable costs vary very little throughout. the world, being
mainly dependent on the world prices for copper, polyethylene etc.

(Note: The exceptions are sometimes cable prices from oriental
suppliers. These prices are occasionally considerably lower and are
widely thought to be based on concealed subsidies such as tax relief on
exports etc,)

Telecom Australia's practices {e.g. uPVC ducts and longer lengths of

unbroken cabling, use of twin rather than gquad formation) are c¢onducive
to higher staff productivity than the comparable British practices,

Exchanges

Table showing the 1980--81 Break-up of Additions to Assets shows that
labour costs for installation of exchange equipment is approximately
66 percent of the cost of the equipment. (This figure excludeg from
labour costs the administrative and overhead costs. )

This is comparable with Cable & Wireless experience that for a 10 000
line new crossbar exchange the directly ascribable labour costs equal
to 50 to 60 percent of the cost of materials.

In both these cases the labour costs are high because of the labour
intensiveness of the installation work for an electromechanical
exchange.

The scope for labour productivity improvement lies in a change to
digital exchanges, the installation costs of which are typically 15 to
18 percent of the cost of materials, in the experience of Cable &
Wireless PLC.

Packet switching

The Committee requested a view on whether the date for provision by
Telecom of packet switching, planned for December 1982, was reasonable
in comparison with the dates of introduction of similar services in
other countries.

To set an assessment in context the following are some national packet

switching services (i.e. excluding international services such as IDAS,
ICAS and MIDAS} with RFS dates as accurately as can be determined:
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usa ARPANET 1968 (Quasi public)

TYMNET 1971 (1976 as a public service)
TELENET 1972
AUTONET Public in 1982
UNINET Public in 1982
GRAPHNET
{Freedom Network) 1981
ATT (BPSS) 1982
ATT (ACS) 1983 (planned)

UK EPSg 1977 (experimental)
P3g 1981

CANADA DATAPAC Mid 1977
INFOSWITCH 1979

SPAIN RETD 1971

JAPAN DDX Mid 1980

FRANCE CYCLADES 1973 {experimental)
RCP 1974
TRANSPAC Early 1979

GERMANY DATEX-P 1980

BELGIUM DCs April 1982

HOLLAND DN I (?) (experimental)

SWEDEN SWENET 1980
TELEPAK In service

NORWAY NORPAK 1980

EURCPE

REGIONAL EIN 1876 (guasi public)
EURONET March 1980

ITALY PLANNED End 1982

BRAZIL DPLANNED End 1982

ARGENTINA  PLANNED (?) end 1982

SOUTH AFRICA is believed to have an experimental network.

Introduction of packet switched services has however to be locked at
against the background of progress with CCITT in defining the X.25 and
¥X.75 standards. These recommendations were produced in draft and
incomplete form in 1276 and only approved in final form at the Plenary
Asgembly in November 1980.
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1.69

Thus those countries that planned early implementation did so in the
knowledge that their resultant system would almost certainly not
conform to the ultimate CCITT standards, and would require subsequent
and expensive modifications. TRANSPAC {¥rance} and EPSS (UK) which went
into service in early 1979 and in 1977 respectively are cases in

point.

It appears that against a final ratification of the CCITT
recommendations in end 1980, and the assumed level of data customers in
Rustralia, an implementation date of December 1982 is reasonable though
an earlier date could have been met, if demand warranted it, provided
the attendant risks of costly changes were acceptable.

CONCLUSION

Telecom has provided a good telecommunications infrastructure at costs
which in the main appears to compare satisfactorily with areas having
comparable conditions. There is a need to accelerate the introduction
and exploitation of an integrated digital system and the phasing out of
space divided switching, and frequency divided trunks and junctions.
There is a need to encourage more flexibility in staffing and
acceptance of the need for specialist private sector participation in
the very wide range of value added services which should be encouraged
to use Telecom's infrastructure as the bearer. For this the Telecom
infrastructure will need to establish a reputation for reliability and
freedom from interruptions, whether deliberate or accidental.
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LZFPENDIX 2

INTERNATIOMNAL FEATURES

Digital techniques—
How do they affect telephone
network development?

P.L SKEY

MUCHHAS beenwritten about the
advantages of integrated digital
switching and transmission (I5T) as
a means of improving transmis-
sion, reducing building costs, sav-
ing staff {or improving productiv-
11y}, reducing costs of trunk and
Junetion provision, and so on, but
little has been published about its
potential for savings in that most
expensive part of the telephone
system, the local line plant between
telephone exchanges and sub-
seribers. In this article an attempt
is made to quantify this saving. A

P.L SKEY 5 with the Telephone

W e partment of Cable &

Wireless Ltd., London, England.

This article has been adapted

from a presentaton made

in April 1979 at the Middle East
Electronic Communications Conference
in Bahrain

new philosophy is proposed for the
adoption of low-cost ring main ca-
bles instead of the large and expen-
sive multi-pair primary cables of
the old space division techniques. A
review is given of the reasons for
the decision to adopt in Bahrainthe
digital exchanges now on order,
and to pursue a similar poliey for
other territories where the tele-
phone systems are owned,
managed or advised by Cable and
Wireless Ltd.

Telephone plant costs

A typical present-day cost of tele-
phone plant per subscriber is $2000.
Of this sum, an average of about
halfis the cost of the localline plant
from exchange to subscriber. In de-
veloping areas where suzhscribers

are sparsely spread the local line
plant cost per subscriber can be far
higherthan $1000, because the cost
per pair increases more than li-
nearly with distance due to in-
creased copper size, smaller num-
bers of pairs and the need for trans-
mission and signalling-improving
devices such as loading, sub-
seribers’ amplifiers and loop ex-
tenders. In Bahrain the cost is usu-
ally high because of rock and a high
water table. This dedicated pair
from exchange to subscriber is on
average used for oniy a few min-
utes a day and its high cost is the
main reason why a lecal telephone
system seldom produces an accept-
able return on capital unless there
are compensating large trunk and

Continued on page 116
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INTERNATIONAL FEATURES

junction or toll revenunes. Whereas
on telephone trunk links, wired
broadeasting and electrieity supply
systems, a pair of wiresis shared by
many subscribers or consumers,
the local telephone system alone
has hitherto required a relatively
long dedicated circuit per sub-
scriber. Various palliatives such as
subscribers’ carrier, party lines
and concentrators have been tried
as a means of relief but they are
either expensive or vulnerable or
they degrade the service. This situ-
ation has been changed by the ad-
vent of digital switching, which en-
ables an integral part of the tele-
phone exchange to be “out-
stationed™ close to groups of sub-
seribers.

Digital exchange

A simplified diagram of a modern
digital telephone exchange is
shown in Figure 1. The processor-
controlled “group selector stage”

or central switching matrix looks
out at the world through
30-channel 2,048 megabit PCM
(pulse code modulation) highways
whichk may either be connected to
subseribers’ line units or to other
exchanges as junctions. If the
other exchange is also digital each
30-channel junction highway can
be connected to that of the other by
means of only two cable pairs, a go
and a return pair. Regenerators
willnermally be necessary at about
1830 meter intervals but the cost of
these is low, There will be a 15:1
pair gain with no multiplexing ad-
ditional to that inherent in the ex-
changes. The cost of junctions be-
tween digital exchanges is there-
fore very low. This involves a
change of thinking because the as-
sumption that junctions are expen-
sive has been an important reason
why the usual configuration of tele-
phone networks inciudes group
switching centers or toll offices to

concentrate traffic for the efficient
use of junctions and trunks. In
many cases this will now be less im-
portant. The case shownin Figure 1
is for a typical A-law 30-channel
CCITT-approved stored program
control system which has the ad-
vantage of permitting either com-
mon channel signalling or channel-
associated signalling. The digital
exchanges are of course 4-wire
switching systems and can func.
tion simultaneously, both as tran-
sit and localexchanges. The old lim-
itation in the number of 4-wire ex-
changes that may be connected in
tandem will not apply because an
integrated digital switching and
transmission system (8T will not
present the same problems of sta-
bility of 4-wire amplified cireuits
between space-divided switching
centers that were the basis of the
previous limitations. The integra-
ted digital network therefore read

Continued on page 118
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il¥ provides for increased flexibility
and alternative routing of trunks
and junctions.

Thirty-channel highways also
are used toc connect remotely-
tocated subseribers’ line units to
the central switching matrix. The
subscribers’ line units may be in-
stalled in the exchange or at a re-
mote point many kilometers away.
They are nevertheless an integral

part of the exchange. A typical sub-
scribers’ line unit serves 1024 sub-
seribers through four 30-channel
PCM systems requiring eight cable
pairs. Smaller multiples of 234 lines
can be employed. For example, 512
line units normally calling for two
30-channel systems are commaon.
For security of service it is not
usual to employ less than twe pCM
systems, so subscribers’ units of
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256 lines or less are somewhat
costly in the use of the exchange’s
30-channel highways. A sub-
seribers’ line unit calling for an ex-
ceptionally high average calling
rate can be engineered with more
than four PCM systems for 1024 sub-
seribers, but four PCM systems on
eight eable pairs plus, perhaps an
alarm pair and a test pair to serve
1024 subscribers, are typical.
Since ten cable pairs are now
serving 1024 subseribers the pri-
mary line plant requirements are
reduced te about one per cent of
those for a conventional space-
divided exchange. By locating a
subscribers' line unit in a position
corresponding to a primary cross.
connection point (sometimes
known as cress-connection cabinet
or service area interface) the pri-
mary cable pair needs are greatly
reduced. The seechdary pairs from
line units to subscribers are virtu-
ally the same as for eabinets. This
secondary part of the line plant
cost, normally averaging 20% of
the route, is therefore unaffected.

Security advantages
In addition tc the security pre-
vided by the two or more PCM Sys-
tems connecting the central
switching matrix to a remotely-
located subscribers’ line unit, fur-
ther security can be obtained by
adopting a ring main system of dis-
tribution, as shown in Figure 2.
This system of untapered ringmain
cahles in place of conventional pri-
mary cables is now being planned
for new work to be implemented in
1979 in Bahrain. A ring main will
comprise a transverse-screened ca-
ble of 100 pairs of 0.063mm copper
conductors. Both ends of the cable
will be terminated at the exchange.
A typical subseribers’ line unit of
1024 lines will be connected to the
ring main by cutting only four
pairs, two on each side of the trans-
verse screen, 4s shown in Figure 2,
Eight pairs will connect the four
cutpairs to the line unit. Two of the
PCM systems will be connected to |
the exchange in one direction
round the ring main and two in the
ather direction. If one direction is
cut the PCM systems ih the other
direction need not be affected and
Continued on page 122
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the subscribers will suffer no more
than a scmewhat degraded service
with 1024 subscribers served by 60
¢ireuits to the *‘group seiector
stage” instead of 120 circuits, for
example, about 0.04 erlang per sub-
seriber, In contrast, the cutting of a
conventional multi-pair cable in
the old technology would result in
total loss of service and slow resto-
ration. The security of the ring
main can be further improved by
pressurizing the ring main eable
from both ends. Experience shows
that moest of the incipient faults are
then prevented or detected by the
escape of air and before water en-
ters the cable and affects service.
In a ring main the air is blownto a
leak from both directions. In prac-
tice it has been found that primary
cables with joint closures made by
polyethylene injection moulding
techniques enable statie pressur-
ization technigues to be achieved
for most of the time in Bahrain. In
contrast with this, in a jelly-filled
cable or unpressurized cable
most faults are found only when
they become electrical faults and
service-affecting. The first charac-
teristic of the ring main system is
therefore improved security. A
transverse screened cable is used
in the ring main. It has an alumi-
num foil formed in an ‘% shape to
separate 50 pairs from the other 50.
A cable of this type may be
ioaded 100% with PCM systems,
whereas a cable having no screen
between the go and return pairs
will normally not be suitable for
more than a 25-409% penetration of
PCM systems. Since in the digital
eraitis difficult to see what use will
eventually be made of those physi-
cal pairs which cannot be loaded
with PCM systemas it seems wise to
ensure that transverse screen ca-
bles are employed for all new junc-
tion cables or primary ring main ca-
bles using metal conductors.
Straight jointed twin cables are
said to be 6dB better per octave in
near end crosstalk than test se-
lected quad trunk cables, therefore
twin cable formations are better
suited to pcM and the digital era,

Economy
The second characteristic of the
ring main system is economy. A

1024-line subseribers’ remote line
unit requires only 8 pairs, 4 in each
direction in a ring main, therefore
25 of those line units can be at-
tached on a ring main. It iz a Cable
and Wireless practice to guard the
pneumatic integrity of both the
ring main cable and the regenera-
tors, and since pairs also have to be
reserved for testing and order
wires, the rating of a 100-pair ring
main ecable can bhe taken as 20 re-
mote line units, say 20,000 sub-
scribers. The ring main cable costs
about $4 per meter ex works,
whereas each 2000-pair/).4mm con-
ventional cable costs about $40 per
meter ex works, and is much more
costly to install. The small L00-pair
cable can be installed in long un-
broken lengths whereas the equiv-

alent capacity in econventional pri-
mary cable requires ten of the
2000-pair cables, each of which has
to be jointed at intervals of several
hundred meters or less. For these
old primary c¢able technigues a
iarge number of empty ducts has to
he earmarked for gradual growth of
the system. For examnple, if ohe
2000-pair cable is required now,
fully oceupying one duct, and the
annual growth rate is 15%, then re-
quirements double every five
years. Two ducts will therefore be
required at the fifth year, four
ducts at the tenth vear, eight ducts
at the fifteen year and sixteen
ducts at the twentieth year, that is,
still within the planning period.
Sixteen ducts costing about §10 per

Continued on pege 124

FIG. 4 A simplified case of distribution from an exchange of ten
2000-pair cables tapering by L00 pairs at each primary cross-connection

point.
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meter each installed {including
jointing chambers) have to be pro-
vided now and yet only cne would
be oceupied for the first five yvears,
Large and costly manholes also
would be required. This high “bur-
denof spare plant” is acharacteris-
tic of the old distribution cable sys-
tem requiring a pair per subscriber.
This may be contrasted with the
small ring main cable capable of
serving 20,000 subseribers. Even
when the ring system is lightly
loaded in the early years the bur-
den of spare or unused plant is very
light.

Three of the ring main cables can
be accommodated in a duet of nomi-
nal 32 in, (839mm) bore. A duct
track of four bores provides a ca-

pacity of over 120,000 working sub-
seribers. The jointing chambers for
a duct track of only four ducts can
be surface-opening type joint boxes
rather than shafted manholes,
with consequent great savings in
excavation and construction costs,
especially where, as in Bahrain, the
water table is high and the cost of
removing water pumped from exca-
vations is high, Figure 3 contrasts
the size of a typical manhole re-
quired for the old techniques with
that of a surface-opening joint box
having much greater capacity, us-

ing the remote-located subseribers’

line units connected to a 100-pair
ring main.

The third characteristic of this
ring main philosophy is flexibility.

af 100,000 subscribers.

FI1G. 5 A simplified ring main cage of five ring mains with a capability
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Figure 4 is a simplified case of dis-
tribution from an exchange of ten
2000-pair cables tapering by 400
pairs at each primary cross-
connection point. For planning this
type of cable scheme, demand fore-
casts had to be studied to enable
the line planners to decide at what
point to locate the cabinets and ta-
per the cable by, for example, 400
pairs. If, as usually happens, the
forecast is wrong and, for instance,
less than 400 pairs are required at
each of the first two cabinets and
more than 400 at the further cabi-
nets, there is no easy way to vary
the pairs available at each. Figure
5 shows a simplified ring main case
of five ring mains with a capability
of 100,000 subscribers. The cabinets
in this case would be remote line
units. Bearing in mind that each
ring is uniformly loaded with pcM
systems at all points there is total
flexibility in the position of each
subseribers’ line unit. This unta-
pered system is therefore highly
flexible and not so sensitive to er-
rors of forecasting.

Improved transmission
The final characteristic of this
ring main system of distribution is
that it provides for greatly im-
proved transmission and hence, if
tariffs are correctly related to us-
age, an increase in the revenue-
earning traffic which normally re-
sults from an improved serviee. The
extension of the international
4-wire cireuit to the end exchange
and beyond makes it possible to
meet the CCITT's recent recommen-
dation on preferred Traffic
Weighted Mean Reference Equiva-
lent. It is virtually impracticable to
comply with these recommenda-
tions if the territery has two 2-wire
switehes in tandem in an interna-
tional call. Figure 6 shows the typi-
cal apportionment of Reference
Equivalent {or loss compared with
the NOSFER standard in Geneva) ag
shown in the CCITT Orange Books
and as adopted by most administra-
tions when planning on limits only.
Note that the four-wire part of the
circuit can belined upto add noloss
tn the overall loss of the interna-
tional cirewit. In contrast, 17.5 dB
of Sending Reference Equivalentis
Continued on page 126
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apportioned to the two-wire part
and the subscribers’ instruments.
Fipgure 7 shows the way in which
the overall loss of 19 dB between
end exchanges (case ‘a’} can be re-
duced by 12 dB merely by having
integrated {-wire digital switching
and junction transmission between
Group Center (or Toll Office) and
the end exchange as in case ‘bh." A
further improvement of about 248
takes place when the end ex-

changes are digital and hence part
of the 4-wire cireuit as in case ‘c
further large improvement takes
place when the 4-wire circuit is ex-
tended to subscribers’ remote line
units as shown in case ‘d.’ In this
case most of the local line loss is
eliminated, with typical zdditional
improvements of about 16 dB. Fi-
nally when the digital 4-wire circuit
is extended to subscribers as in the
case ‘e’ the overallloss can be virtu-

JA

ally as low as desired, and all sub-
scribers will enjoy a similar high
standard of transmission. A system
for 64 kilobit d-wire circuits to sub-
scribers has already been devel-
oped and will fit into the philosophy
of the digital exchanges now on or-
der by phased changes which will

be evolutionary.
To assess the extent of the econ-
omy resulting from the adoption of
Continued on pege 128
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. <he ring main system and remote-
‘peated subscribers’ line units a
comprehensive study was made of
the case of the town of Sharjah in
the United Arab Emirates. Shar-
jah was recently completely cabled
and ducted to high standards in ace-
cordance with the most modern
space-divided techniques. Primary
cables totalling some 43,000 pairs
were led out of the exchange and
the burden of spare plant was high
because much of the town was de-
veloping with little certainty of the
demand in vacant bloeks of land.
Complete records of the installed
plant and its costs were available.
A hypothetical plan using the ring

main system was then drawn up
and accurately priced as if no line
plant already existed. The saving,
even after allowing for small build-
ings for each remote line unit was
$612 per working subscriber, Ex-
pressed another way, the ring
mains provided for five times as
mueh subseriber capacity for 38%
of the cost of the conventional
space-divided primary cable sys-
tem.

A study also was made for the
Mahooz area of Bahrain which, un-
der the nld technology would have
had an exchange starting with
about 10,000 lines, The area is al-
ready partly cabled by conven-

. mﬂ-ﬁ- N
-5 -1: L] : ° 1 a5

FIG. T An
example of the
way in which the
cverall loss of

19dB between
exchanges {case
a) can be reduced
by 12dB merely
by having
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DIGITAL

required for
Bahrain
exchange (5000
ports),

tional technigues. Comparisons
were made between the cost of the
old approach and the alternative
approach of serving the area by
means of the ring main system and
remote line units (RLUs) parented
on the Central exchange. The opti-
mum solution was generally in ac-
cordance with a similar finding car-
ried out by the Swedes for another
territory in the area. In this case,
as in Bahrain, the digital RLU mili-
tated in favor of fewer and larger
exchange areas, each comprising
many RLU areas looking very much
like old cabinet areaa.

The subscribers’ remote line
units envisaged in the foregoing
plans at present require small
buildings or a room in a high-rise
building rather like transformer
sub-stations. An evolutionary
change expected in the next few
years is that the remote line units
will be available in external cabinet
form like the Canadian DMS-1 digi-
tal concentrator already in use in
hot-¢limate countries such as Bar-
bados.

The continued rapid evolution to-
wards digital exchanges of greater
processing power, towards line
units which are semi-autonomous
and towards 4-wire service to the
subscribers’ premises are not good
grounds for deferring the transi-
tion to digital switching because
space-divided or analog switch-
ing installed at this stage entail
buildings, cable vaults, duct tracks
and eable systems much more
costly than are now necessary with
digital switching. Figure 8 shows a
comparisen of apparatus room
space requirements. It appears un-
likely that any administration will
want to expand space-divided ex-
changes and cable systems in the
next few years, especiaily if their
existing exchanges are not 3tored
Program Controlled (SPC) ex-
changes.

For this and other reasons such
as a single mode of transmission for
speech and new data services it was
decided in Bahrain to adopt inte-
grated digital switching and trans-
mission immediately, to begin to ob-
tain the resulting economies on ail
new works and to take advantage of
the further evolution of the digital
system as and when it occurs. [0

128

Check Mo, 88 on Reader Service Card #

33




34

12000

11000 3

18030

9600

700D 4

6000 2

000

2600

1000

Fioure1.2

CUMULATVE TERMINATIONS FOR SERYICS
[THOUSANDS)
{EQIPPED ENDE)

b
X
Sl

T T T T T T T

T 1 1
1800 a2 a4 a8 90 92 4 s a8 2000

END OF PERICD 1S

Telecom Australia’s estimates of digita! (AXE) and
electro-mechanical (ARE, ARF, ARK, SXS) switching in
Australia to the year 2000.



APPENDIX 4

Extract of a paper dated January 1982 recommending adoption of AXE for the
digital switching system in a new overseas operatiom,

"The purpose of this paper is to acquaint Directors with the case put forward
and to seek their congent to open discussions as soon as possible with
L.M.E.

The criteria for the telephone switch are as follows:

1.

2.

A CCITT-compatible system.

A well tried system with many lines in use in live operating conditions
and with at least some of the exchanges well loaded in actual and not
simulated traffic conditions.

A system manufactured by a company with a well-proven record of
providing both local and international switching and signalling
facilities.

Having a high average traffic capability of not less than 0.1 Erlang
per local line suitable for areas with a high proportion of business
users.

A digital switching system with the highest ultimate capacity in number
of subscribers and trunk terminations.

A system whose manufacturer has a known programme and record of ongoing
development to include featureg which users can reasonably expect to
insist on shortly if not immediately, e.g.

a) new technology cordlegs manual boards with visual display units
and with at least a planned phased timescale for features such as
automatic methods of dealing with charging, ticketing, demand
traffic, delayed advice, conference calls, alarm calls, directory
enquiry information called up on screen etc.

b) digital switching at the subscriber stage {(i.e. a codec per
subscriber) whether co-located with the processor or remote from
it.

c) remote subscriber switch units which are stand-alone when cut off
from main exchange processor, and available down to say 120 line
size suitable for roadside cabinet mounting.

d) subscribers 30 channel multiplexers to give fifteen to one pair
gain from line unit to the equivalent of a 30 pair D.P.
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e) gubscribers 10 channel multiplexers and facilities for
combining into 30 channels.

£} ability to integrate new signalling standards {e.q.
CCITT No. 7} into developments leading to the Integrated
Services Digital Network.

7. Where all other things are equal preference be given to the
manufacturer who has supplied most of the existing
electro-mechanical exchange equipment in the territory, as it
has been recommended that the cost and problems of
interworking are reduced where the digital manufacturer has a
detailed knowledge of the electromechanical equipment.

8. The manufacturer's digital exchange philosophy should
preferably be part of a planned comprehensive digital system
designed to evolve into an integrated network taking account
of data and other services. For example the data and/or telex
exchanges should preferably employ a similar technology with
as much interchangeable ecquipment as practicable. By this
means the training and interchangeability of staff are
greatly eased. The transmission equipment racks should be
similar to the exchange equipment racks and should all be
designed to facilitate the rapid changes taking place in
exchange facilities.

Cable and Wireless has for the past few years been maintaining a
close watch on capability of manufacturers world-wide to supply
digital telephone exchanges. This close scrutiny was occasioned by
the Company's own need for these exchanges for directly—owned
telephone undertakings overseas as well as for C&W managed
systems, partnerships and consultancies. In all these it was
necessary to satisfy governments, public utility commissions,
¢lients, or ITU experts not only that the prices were the most
cost effective but that there was sufficient accumulated
experience of operation of any particular make of digital exchange
for its adoption to be safe, Because of the nature of stored
programme control exchanges this experience had to include well
loaded exchanges operating under normal service conditions. The
main sources have been N. America, Europe and Japan but the real
options have hitherto been very few though price competition
between these few has been keen.

CCITT-Compatibility

There are two main technical standards for digital exchanges and
associated transmission systems. One is based on mu-law encoding,
24 channel transmigsion and channel-associated signalling and is
the American domestic standard. It is used in North America and in
a4 number of its spheres of influence.
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The other is based on A-law encoding, 30 speech channels plus

2 dedicated signalling channels transmission and is the CCITT
compatible system. The relevant extracts from CCITT Recommendation
G.711 say 'digital paths between countries which have adopted
different encoding laws should carry signals encoded in accordance
with the A~law . . . Any necessary conversgion will be done by the
countries using the mu-law'. Some North American manufacturers
(e.g. Northern Telecoms) say that to meet export requirements they
'+ « hope to make the CCITT-compatible {A-law) system shortly'.
We recommend and have hitherto emploved the A~law system and have
thereby incidentally enjoyed the benefits which this later
standard confers, e.g. the 6 additional wvoice channels on each 4
wires and the dedicated signalling channels which facilitate the
uge of mcdern services which stored programme controlled exchanges
can provide. For example some of these facilities require
signalling between exchanges when conversations are not in
progress, thus dedicated channels for signalling are more suitable
than channel-associated signalling. Development of TDMA satellite
systems are baged on A-law enceding.Mearly all the A~-law digital
exchange systemg that are in service are of the Swedish LME's AXE
system or the French CIT-Alcatel’s E10 system. :

Well-tried systems

We favour digital systems which are well tried, with many lines in
use, A number of manufacturers of A-law systems can cite firm
orders placed but few can cite any significant number of public
exchanges in service. Only two manufacturers of A-law digital
exchanges have supplied nearly all the total lines in service.

The following are their figures at November, 1981:

C.I.T. 8 million digital lines on order or in service. Of
these, 2 362 000 lines are in gervice in 208 exchangesg in
25 countries, many of which are tropical.

L.M.E. 3 997 064 lines of AXE digital switching on order or
in use. Of these 1 150 068 are in service in 133 exchanges in
30 countries, many of them tropical."

The paper went on to show, point by point, that only AXE could

meet all these parameters at present and the conclusion appears
same as Telecom Australia's view.
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APPENDIX 5

Extract on 'Tariffs and Customer Costs' from a report by Logica entitled
"International Comparison between Telecom Australia/leading Telecom
Administrations' dated 11 June 1982

"4 TARIFFS AND CUSTOMER COSTS

4,1 Telecom Submission

In section C.2.1.4 of Telecom's submission a comparison is made of
Telecoms Tariffs with other countries. The comparison indicates
that Telecoms charges are comparable to other countries and lower
than most. We are concerned with this comparisen as indeed we are
with most tariff basket comparisons. Telecom's index is based on
an Bustralian traffic pattern and then uses hours of work as a
measure of cost. The concern we have is firstly that traffic
patterns are often influenced by tariff structure hence the
Australian pattern is not relevant to the UK or France. Secondly,
though hours of work overcomes the difficulty of exchange rates in
a common gurrency comparison, it is influenced by distribution of
income in any country. We have therefore produced an alternative
index based on the French traffic pattern and used US dollar as
the measure. This is discussed in sectlion 4.2.

In section C.2.2.2 of Telecoms submission a comparison of
Telecom's tariffs is made with the Consumer Price Index. We
believe this is a reasonable comparison and shows Telecoms have
kept their prices below the CPI. To evaluat~ whether this is a
good achievement we have shown similar comparisons for other
countries in section 4.3.

4.2 Tariff Index

For several vears Logica and AFUTT (French Telecommunications User
Group} have produced a tariff index based on the French traffic
pattern. Figure 1 gives a description of this index. For the
purpose of this report we have not included international traffic
in our index. Tables 18 and 19 show the resulting indices for
business and regsidential customers.

The results show that Australia is the most expensive country in
both cases. No Conclusions should be reached from this result. We
believe that European tariffs reflect the types of traffic in
Europe. The only important conclusion is that the tariff
comparison made by Telecom is unlikely to be wvalid.

4.3 Tariffs and the CPI

Figures 2, 3 and 4 ghow the basic telephone charge compared to the
CPI for various European countries and Australia. Even this
compariscon has its difficulties nevertheless it does help put
Telecoms achievement into perspective.
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The graphs show that Telecom's performance is similar to West
Germany's, that France has been very successful at reducing its
tariffs in real terms, but that Italy and the UK have been lass
successful than Telecom.

Conclugion
These comparisons lead us to two conclusions:

a) Telecoms claim that their tariffs are low 13 not
substantiated, however it is not contradicted either. We do
not believe a sufficiently good comparison has been made.

b) Telecom's claim that they have kept their tariffs under
control over time and been successful in providing real
reductions is substantiated and of the European countries we
have examined only France appears to have done better.”

Table 18: (FRENCH) TARIFF INDEX =-- DOMESTIC CALLS ONLY (IN uss,
3/6/82) Tariffs April 82

RESIDENTIAL CUSTOMERS
( MONTHLY COST)

AUSTRAT TA 30.8
GERMANY 26.4
[S2.9 25.1
SWITZERLAND 24,0
FRANCE . 22.5
ITALY 20.3
BELGIUM 19,7
JAPAN 19.1
Usa 16.90
NETHERLANDS 15.6
SWEDEN 14.6
SPAIN 12.4

Sources: Logica's Tarifica,
Telecom's Submission-—Annexe
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Table 19: (FRENCH} TARIFF INDEX =-- DOMESTIC CALLS ONLY
(IN US$ RATE 3/6/82)

MONTHLY COSTS BUSINESS CUSTOMERS
AUSTRALIA 282.4
UK 269.5
GERMANY 214.8
ITALY 202.6
FRANCE 192.4
SWITZERLAND 186.3
Usa 173.5
JBPAY 167.7
BELGIUM 143.3
SPATN 130.7
SWEDEN 21.92
NETHERLANDS 86.01

Sources: Logica's Tarifica,
Telecom's Submission--Annexe
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Figure 1.4
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APPENDIX 6

Extract on 'Fault Reports' and 'Fault Clearance' from a report by Logica
entitled "International Comparison between Telecom Bustralia/leading Telecom
Administrations' dated 11 June 1982

"3, 2.4 Fault Reports

The measure we have used here is the number of reports per
100 telephone stations per annum. Tables 13 and 14 show the
comparative performance.

Telecom's performance is noticeably poor. We have not studied
the definitions in depth to ensure that are comparable but
the difference is zo high that we believe this should be
pursued. The UK figure is also high and though both are
decreasing we bhelieve they should cause concern.

We note, however, from wvarious Telecom sources that the
operational target for fault reports is & reports per 100
telephones per 4 weeks or 78 faults per 100 telephones per
year. Clearly Telecom are performing better than the target,
but we are surprised by the target.

3.2.5 Fault Clearance

For this measure we have used the percentage of faults
cleared by the end of the next working day. Where the
reported measure is different we have used estimating
techniques to make the data comparable. Tables 15 and 16 show
comparative performance.

Telecom's performance at fault clearance is very high indeed.
Only Germany seems to have as good a record. Comparison with
the UX is wvery flattering though one suspects examining
Table 16 that they are more cause for concern to British
Telecem than pride for Telecom. The French network exhibits
its usual improvement in performance. Telecom sets a target
of 90% fault clearance and we believe this is a workable
target, though comparing Fault Clearance with Fault Reports
we believe that either a great many faults reported are
trivial in which case the fault clearance record is not as
good as it appears, or greater preventative maintenance is
needed rather than remedial maintenance."

Table 13: Fault Reports per 100 telephone stations per year

Country Year Number of Reports
Australia 8/79 74.8
Canada 79 42

France 79 24,5
Germany 79 30.1
Sweden 78/72 22

UK 78/79 64
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Table 14: Fault Reports: 1976--1980
1976 1977 1978 1979 1980

Australia 92.3 83,2 76.7 74.8 76.7
France 29.6 28.1 26.8 24.5 22.09
UK 68 67 66 64 -
Sources: PTT Statistics

UK Quality of Service

Telecom Service Performance and Costs

Table 15: Percent Faults Cleared by End of Next Working Day

Country Year Percent
Australia 78/79 82.2
Canada 79 63.7
France 79 77.8
Garmany 7o 86.7
Swaden 78/79 63.0
UK 78/79 49.9
Table 16: Fault Clearance: 1976--1980
1976 1977 1978 1979 1980

Australia* 74.7 83.9 82,2 82.2 82.5
France 69.1 67.3 71.5 77.8 80.8
UK B2.2 74.4 68.4 49.9 -
* approximate, metropolitan only
Sources: PI'T Statistics

UK Quality of Service

Telecom Service Performance and Costs
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managament consuitants postal aodress a member firm of
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aur reference

Mr J.A. Davidson, A.0O.

Chairman

Telecommunications Inquiry

153 Walker Street

NORTH SYDNEY N.S.W. 2060 October 1982

Dear Sir

TELECOM AUSTRALIA'S ACCOUNTING SYSTEM AND RELATED MATTERS

We have pleasure in submitting this report summarising the findings and
conclusions of a review of Telecom Australia's accounting system and
related matters which we conducted in accordance with the instructions
contained in your letter of 3 March 1982 and subsequent meetings. The
terms of referance for our review were to:

"1. (a} examine and report on the structure of the Australian
Telecommunications Commission's accounting system and the
accounting principles adopted by the Commission in the
presentation of its accounts, and to identify any areas of
departure from accounting practices generally followed in
large business enterprises within the private sector;

(b} assess the implications of +he adoption by the Commission of
Current Cost Accounting prineiples, in lieu of Historical
Cost Accounting;

(c) assess the value of services obtained by the Commission at
less than full commercial wvalue;

{d) assess the value of taxes, rovalties, duties, etc payable if
the Commission was not statutorily exempted from these
charges;

{e) examine and report on the Commission's procedures for control
and identification of 'capital expenditure';

{f) identify the basis for, and appropriateness of, the
Commission's budgeting and product costing procedures; and

{g) examine and report on alternative tariff structures for
telecommunications services, and their implications in a
competitive market.

2. provide the Committee during the course of its inquiry and in the
final compilation of its report with information and advice on a
range of financial and accounting matters relevan® to the
Committee's terms of reference."
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2.3

The review was conducted mainly during the period March to June 19282
and further advice was provided to the Inquiry during the period July
to September. Our findings were based on a series of meetings with
officers of the Australian Telecommunications Commission and
information provided by them, together with a review of relevant
submissions to the Inguiry and other reference material and reports.

our terms of reference required us to focus on a number of specific

accounting and related matters of interest to the Inguiry. It was not a

comprehensive management or systems study and accordingly our
conclusions were pregsented in a series of briefing papers on separate,
although related, matters, supplemented by oral presentations to the
Committee. The briefing papers are reproduced in the detail of this
report, and in the following pages we summarise the main findings in
the areas covered by ocur terms of reference.

SUMMARY OF MAIN FINDINGS AND CONCLUSIONS

our main findings and conclusions are summarised below under the
following headings in which this report is structured:

. overview of accounting systems;

. standards and principles in financial statements;

. financial management information system;

. application of current cost accounting principles;
taxation and other duties;

. capital expenditure;

. product costing and profitability analysis;

. pricing policy;

. financial model.

In thig report we refer for convenience to the Australian
Telecommunications Commission as 'Telecom'.,

Overview of accounting system (Paragraphs 2.51 to 2.105)

Telecom's acccocunting system comprises three main elements:
. a financial accounting system which maintains nermal accounting

records for revenue, cash receipts and payments, and general
ledgex;

46



. a responsibility accounting system which provides a form of
budgetary control, recording actual expenditure against budgets
analysed into responsgibility areas;

. 4 cost accounting system which analyses capital and maintenance
costs by plan account and for other service which are recharged to
responsibility areas.

Although revenue and expenditure accruals are calculated for year end
and certain other accounting purposes, the system is essentially a cash
accounting and hudgeting system designed to provide the information
needed for statutory stewardship and reporting purposes. We comment
later in the sections on financial management information systems and
product costing and profitability analysis, on the need for
modifications to the basic accounting and costs accounting systems to
provide integrated information for management.

Standards and principles in financial statements (Paragraphs 2.106
to 2.145)

With some exceptions, Telecom's published financial statements are
presented in accordance with established accounting standards and
principles. We make the following obgervations on areas which could be
regarded as departures from generally accepted accounting principles in
large businegs enterprises in the private sector:

. In addition to direct capitalisation of fixed assets purchased
from outside parties, Telecom incurs considerable expenditure on
the construction and installation of its own plant. Included in
this capitalisation of construction and ingstallation costs is a
proportion of interest on borrowings, certain administration costs
and the depreciation of vehicles and mechanical aids used.
Capitalised interest, depreciation and administration overheads
amounted to $182 million of a total capital expenditure of
$1 164 million in the 1980--81 financial vear. While it is not
common practice in commercial enterprises to capitalise interest,
depreciation and administration, it could be argued that Telecom's
practice of capitalising these costs is justifiable, having regard
to the highly capitalised nature of Telecom's operations and the
large proportion of fixed assets constructed and installed
internalily.

With the exception of buildings, conventional fixed asset
accounting procedures are not followed by Telecom and it is not
possible to determine the values of individual plant items for
accounting pruposes. Whilst the nature of Telecom's plant and
equipment. is such that it must be maintained in ongoing working
order, and whilst the future working lives of all major categories
of fixed assets are assessed on a regular basis, the accuracy of
the fixed asset and depreciation amounts in the financial
statements can only be substantiated by the introduction of more
detailed fixed asset cost recording procedures.
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. The adequacy of the long service leave provision is currently
under review by the Commonwealth Government Actuarv. We are not
aware of the assumptions used by the Actuary in assessing the
provision and therefore are unable to comment on how the basis
adopted compared with the basis normally adopted by the private

sector companies. Since 1278--79 only part of Telecom's liability
for superannuation has been paid to the Commonwealth. The amount

paid each yvear is determined by the Minister for Finance and is
based on the amount required to meet Telecom's ghare of annual

pension payments to former employees. The remainder is retained to
assist in financing the capital works program. The internal use of

funds provided for superannuation is not a normal commercial
practice for public companies in the private gector.

. Telacom's depreciation policy is not strictly in accordance with
the BAustralian Accounting Standard, in that:

- a nil resgidual valwe is assumed to apply at the end of the
asget's life;

- asgets are not depreciated from the point in time individual

assets are put into, or held ready for use.

However, Telecam has estimated the effect of these departures from

the Accounting Standard {which are not unusual) and, based on
these estimates, the effect on the accounts is not material.

. Telecom does not make a provision for annual leave accrued. It is
generally accepted accounting practice that leave costs should be
accrued in the vear in which they are earned rather than charged

as they are paid. Telecom has estimated that, had the costs of
leave due to staff, but not taken as at 30 June 1981, been
accrued, expenges for that year would have increased by some
$4.3 million and fixed asset values by some $!.6 million.

Financial management information system {Paragraphg 2.146 to 2.173)

Since its formation in 1975 Telecom has been transforming from a

govermmental towards a commercial style of management. However, it is

still in somewhat of a hybrid situation and the responsibilities of
management for the achievement of profitability and return on

investment, while recognised in principle, are not clearly specified.

The emphasis in financial management reporting gtill appears to be
geared towards the control of cash expenditure {(both capital and
operating expenditure combined) against the fiscal budget and the
control of cash receipts for sales and services provided. Generally,
profitability is reported only at the half year. In other respects
reports are essentially on a ¢ash basis.
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2.12

While certain informaticn is produced on a wniform basis for
consolidation into national reports at headquarters, states have a
degree of autonomy with respect to the management reports produced
locally within each state. Reports are produced at three main levels:

. at headguarters te the 'Headquarters Co-ordination Committee' and
to the Commission;

. to state managers;
. to operating managers within states.

The financial information for management is supplemented by a
congiderable amount of detailed gtatistical reporting which we have not
examined in this review. The information provided may well be adequate
for current management needs. However, if Telecom were organised along
typical private enterprise lines, the financial management information
produced during the year would need to be enhanced considerably to meet
normal commercial regquirements.

To enable these regquirements to be met the reports would need to be
developed to include significantly more information on operating costs
and revenues and profitability, distinguished from capital expenditure,
and the capital expenditure reports would need to be developed to
include commitments reporting on a project by project basis where
appropriate. The concept of responsibkility accounting needs further
development te provide reports on controllable costs and revenues
regularly at all management levels.

One of the most Important developments is the planned installation of
a general ledger and reporting software package, ACCUDATE, which is
intended to facilitate the preparation of period profit statements and
other management reports. We have not examined the specifications of
the package in this review but, subject to its appropriateness as a
suite of software for Telecom's needs, we support the introduction of
an integrated general ledger and reporting system as a necessary gtep
in Telecom's commercial development.

However, it is clear that, before such a gystem can be successfully
implemented, considerable work needs to be done in defining the
organisational and reporting philosophy and structure appropriate for
Telecom's future operations as a commercially oriented enterprise, and
specifying the hierarchy of management reports and the underlying
charts of accounts, resgponsibility accounting, costing and budgetary
centrol systems.
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2.15

2.16

2.17

APPLICATION OF CURRENT COST ACCOUNTING PRINCIPLES

In a capital intensive operation such as Telecom, the most significant
effect of inflation arises in respect of fixed assets and depreciation.
Telecom revalued some of its fixed asgets in 1975. The communications
plant was revalued by the application of Telecom's Capital Works Index
('cwr').

The accounts for the year ended 30 June 1981 have been restated to
incorporate the adjustments which would result from fixed assets being
valued on a current cost basis. In summary, the broad effects on the
accounts were that the net book value of fixed assets increased by

$2 799 million, depreciation expense for the 1981 year increased by
$228 million and profit for the year decreased from $232 million to

$4 million, subject to the wvalidity of the CWI as a basis for the
revaluation of fixed assets to current cost.

In our opinion, the capital works index has been carefully compiled and
applied sc as to reflect the effect of price changes on Telecom's plant
and other equipment. It is a broad index apprcach and this may have
merit, having regard to the wide range of cost ingredient factors that
impound into Telecom's capital works program. However, we consider that
greater precision could be achieved by developing a more specific
gseries of indexes applicable to the various groups of assets which it
is known are subject to particular price change patterns.

Taxation and other duties {(Paragraphs 2.204 to 2.249)

Prior to the revised tax depreciation rates announced by the Federal
Government in July 1982, we estimated the income tax and other duties
that would be payable if Telecom was not statutorily exempted from
these charges. Our estimates, subject to a number of assumptions and
qualifications detailed in the paper, were as follows for 1981 fiscal
VeAar:

$ millions

Income tax 76.0
Sales tax 81.0
Payroll tax 67.0
Customs and other duties 46.0
Motor wvehicle registration and insurance 8.0
Iocal and state taxes 55.0

We have estimated income tax on the assumption that Telecom was an
existing taxpayer at 1 July 1980. We consider this to be the most
appropriate approach in providing the Committee with meaningful
information. Clearly, if a tax exempt body such as Telecan became
taxable at any given point in time, the calculation of its income tax
liability for its first year of income as a taxpayer would be distorted
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in some areas and would be significantly affected by the manner in
which assets were brought to account. We would also point out that if
Telecon was not tax exempt, it may well be that tax considerations
would influence the manner in which its operations were financed.

Since the announcement of the new tax depreciation package on

12 July 1982 we have estimated that if the 1980--1281 financial results
and fixed asset additions were projected unchanged to the year ending
30 June 19283, heing the first year upon which the new rates and
allowances would impact, the additional deductions would be sufficient
to render any income tax liability insignificant.

Capital expenditure {Paragraphs 2.250 to 2.279)

The procedures laid down for the development of the capital works
program and the bhasis of investment evaluation of projects appear
generally thorough. We have not examined the appropriateness of the
internal rate of return thresholds for evaluating capital investment
propogals, although on the surface they appear high. While we recognise
that Telecom is obliged to ration capital currently, we could see value
in more detailed studies of the economic evaluation criteria adopted
and the impact of capital rationing on service to the public.

Blthough we have not examined the system in detall, the monitoring of
capital works appears to be comprehensive. The progress of individual
projects is being clogely monitored by officers in charge of the
particular projects.

However, we consider that a greater degree of cost control over capital
expenditure could be exercised by:

. placing greater emphasis on individual project cost control and
reporting;
. utilising standard costing techniques to provide feedback on

routine type capital expenditure.

To control individual major projects effectively, there is a need for
integrated physical and cost control systems and a consistent,
structured management reporting system to enable the progress and costs
of major projectg to be monitored on an exception basis and in summary
total at successive levels of management. The present practice of
focussing control reporting to management mainly on projects when costs
appreoach 80 percent of estimate, may not always alert attention to
exceptions early enough for corrective action. In our opinion contrel
reporting should aim to identify variances as early as possible in the
project cycle., This would involve developing the project costing and
reporting systems to provide progressively summarised reports to each
level of management concerned, on a regular reporting cycle, comparing
estimated costs with actual and forecast ceosts to completion and
highlighting the impact of both actual and forecast variations from
estimated costs.
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2.26

Product costing and profitability analysis (Paragraphs 2.280 to 2.369)

Historically, in countries where telecommunications have been operated
as government. owned or regulated monopolies, preduct costing typically
has been on a highly aggregated full cost absorption basis, with
average total costs being the main costing consideration. This had led
to certain widely held and largely unchallenged assumptions about the
profitability of certain classifications of services and the
implications of cross subsidisation that follow from these
assumptions.

In the future, Telecom Australia, in common with other
telecommunications organisations overseas, is likely to face major and
critical challenges on the validity and adegquacy of its product
accounting data and the implicationsg for pricing and investment
decisions, since:

. rapid technological advance means that Telecom's average total
costs may vary considerably from its marginal cost and those of
its potential competitors;

. pressure is likely to increase on Telecom to provide more detailed
justification of its prices in relation to the costs of providing
particular services;

. cross subsidisation is likely to come under increasing serutiny,
which will increase the need for meaningful and defensible
measures of profitability as between different services, regions
and clasges of user;

. Telecom marketing management, faced with increasing competitive
pressures, will need better information for estimating the effects
on profitability and market share of changes in marketing policies
and pricing structures.

Telecom's product accounting systems are in a state of continuing
development, and improvements are belng made progressively as
management’s needs for information crystallise and basic accounting and
statistical systems are modified., At present the systems serve two main
purposes;

. to provide summarised annual results of financial performance by
broad product type;

. Lo provide more detailed product profitability information to
management, particularly commercial services management, for
product management, pricing and investment analysis purposes,
during the year.

The main use which appears to have been made of Telecom's annual
product accounting informaticon has been in reviewing the relative
profitability of different products and classes of user of the network.
Based on these reviews and other factors, deductions about the extent
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of cross subgidisation have been made and pricing policies presumably
have been influenced. Submissions to the Inquiry and Telecom's response
to questions refer to 'loss products' accounting for $290 million and
From this reach conclusions concerning cross subsidisation, which may
not be valid if based on this figure of $290 million alone,

Because of the importance of these conclusions to future policy in
relation to Telecom investment and pricing, we have attempted to
appraise the validity of the profitability and c¢ross subsidisation
conclusions drawn from the present product accounting system. This
appraisal is based on a limited study and it was not possible in the
time and with the information readily available from Telecom's
accounting and product costing systems to conduct an authoritative
analysis. However, the appraisal does raise some important guestions
for pricing policy.

The product accounting system suffers from significant difficulties
with regard to both revenue and cost apportionment, difficulties which
are well recognised by Telecom. The conceptual problems inherent in
describing products in terms of terminals and traffic are highlighted
in the treatment of revenue from leased coin and public telephones.
Arguably, the practice followed understates the real revenue that those
products have generated and does not identify all the costs caused.
However, given the present revenue accounting system, the product
accounting does not (and cannot) identify the revenue generated by all
products.,

gimilarly, the question of which costs to include and how to allocate
them to products is complex. Many costs are joeint costs which relate to
the total network and depending on the objective for which the cost
allocation is being done, can be allocated many different ways to
produce many different results.

When this uncertainty regarding the methods of apportioning costs is
added to the difficulties with the allogation of revenue under present
revenue accounting systems, the analysis of product profitability
produced by the product accounting system is unreliable for the uses
being made of the data externally.

Recognising the inadequacy of the original product accounting system in
providing information for commercial management planning and decisiocn
making, Telecom have been developing a number of additional approaches
to product profitability analysis. These include:

. ad hoc costing studies;

. cost modelling.
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Since 1979, Telecom has been operating a modelling system aimed
initially at establishing the contribution from the variocus physical
products classified as 'Vertical Products' and 'QOther Data Services',
which generally relate to terminals and attachments and leased data
lines. The strength of this approach is that it highlights both the
direct variable costs and the direct costs in evaluating the product
contributions. The weakness of the system, which is recognised by
Taelecom, is that it is not possible currently to integrate it with the
financial accounting system, and its results are therefore difficult to
reconcile and verify.

The term 'product' is used in Telecom to define those parts of the
total revenue earning services for which management reguires
information about profitability for purpogses of investment and pricing
policy. Information relating revenue earned with the costs of
generating that revenue can be considered in three different
categories, which can be regarded as overlaying each other in a three
dimensional form:

. by type of service or "product’ (trunk calls, local calls,
terminal eguipment etc);

. by geographical region (country, metropolitan, etec);
. by type of user {class of customer, business, etc).

There are two“fundamentally different ways of ahalysing product,
profitability in telecommunications:

. treating the type of terminal device and the traffic it generates
in the network as one combined product, and attempting to measure
the revenue and costs caused by that terminal and its associated
traffic; this requires a means of disaggregating network usage
and costs by terminal product and has not proved feasible to
date;

. treating the terminal as one product and the network as a
separate product (or products). In this case costs and revenues
of terminals need to be separated from costs and revenues of the
network. This requires a transfer pricing policy between
terminals and network in deciding how to allocate revenue.

Many of the present product accounting problems arise because of the

mixing of these two apprcaches and the three categories (service,
region, user) in Telecom's original product definitions.
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Because of the importance of reliable profitability information to
Telecom in the rapidly changing future for the telecommunications
industry, we consider that a new product definition and profitability
analysis system will be needed and could be designed to provide the
facility for analysing contributions made by:

. services (products);
. types of user;
. regions.

The extent of the analysis wcould depend upon a full appraisal of
management's needs (and the needs of any regulatory bodies} for
profitability and cost information. The system should be integrated
with the financial accounting and management information systems.
Depending on the objectives agreed for the product accounting
information, substantial changes to the basic revenue accounting,
financial accounting and plant cost recording systems would probably be
needed.

For the purpose of profitability analysis we agree with Telecam's
product accounting management that a contributicn approach should be
adopted, which means that only those costs which are direct to product
{but not necessarily variable with traffic in the short term) should be
compared with the revenue generated directly by the product, to
determine a c<ontribution to the remaining indirect costs. Contributions
can be assessed at different levels -- e.g. contribution for product,
for product group and in total for all product groups. For thig
purpose, the main costs that could be regarded as direct would bhe the
facilities costs of interest and depreciation and that part of
maintenance which can be related directly to the product. On this basis
we estimate that some 36 percent of total cost would not be allocated
directly to products, and would represent the 'overhead' which preduct
contributions, in total, are expected toc cover.

Although valuable developmental work has already been dcne by a Telecam
working party and the product accounting section, the detailed desion
and implementation of a costing and profitability analysis system of
this type to provide meaningful information in up to three different
dimensions and different levels of cost aggregation would be a major
task for Telecom and would require considerable time and resources. The
extent to which this range of information is needed by Telecom and the
costs of providing it would require careful evaluation by senior
management. Nevertheless, we believe that future demands on Telecom
will make this type of information of increasing importance to
managemant .

55



2.42

2.43

Pricing policy (Paragraphs 2.370 to 2.412)

A major difficulty for Telecom in setting prices for the future
therefore is the inadequacy of product or service costing information.
Until the development of the cost models during the last two or three
years, mainly for terminal products {(which are a relatively small
proportion of Telecom'’s total revenue earners)}, management has had
insufficient reliable product costing information with which to reveiw
prices from a profitability or return on investment viewpoint or to
evaluate cross subsidisation.

There has been much debate on the subject of cross subsidisation in
telecommunications in recent years, both in Australia and overseas. The
debate is complicated because there  is no universally agreed definition
of what is meant by 'cross subsidisation®. In the widest sense of the
term there is the potential for cross subsidisation in at least the
following respects:

. as between products, through commercial price differentiation,
where elasticities of demand are different;

. as between current and future subscribers, where excess capacity
is provided with a future growth of demand anticipated, i.e.
current subscribers may be subsidising future subscribers;

. as between types of subscribers —-- e.qg. city/country,
business/non~business;

. in respect of remote installations, where connecticn may be
provided and maintained below direct cost:

. in respect of certain social services (e.g. provision of free
emergency calls).

In principle, provided there are adequate safeguards against
monopolistic abuse, either through competiticn or regulation, a degree
of price differentiation can, in our view, be justified on both
commercial and economic grounds. It would be impractical to expect all
products, regions and customer groups to return gimilar levels of
profitability, or return on investment, as this could lead to a
reduction in profitability overall and a distortion of investment
policies, with consequent misallocation of resources.

However, there are some pricing policies that are neither commercially
justified {in the sense of utilising price elasticities to optimise
contributions) nor economically justified (in the sense of optimising
net social benefits). In our opinion, these types of social cross
subsidisation should be recognised and measured. Consideration could
then be given to the alternative of direct governmental subsidisation,
if it can be demonstrated that the pricing policy in these cases is
essentially for social purposes and not commercially justifiable. Cross
subsidisation in this sense occurs only when a product's revenue fails
to cover its direct costs, that is, it makes no positive contribution
to joint costs, indirects or profit.
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2.48

A commercial pricing policy reguires prices to he determined by
reference to a number of key factors. In practice, most well managed
commercial organisations pay close attention to the relationship
between product costs and prices and focus on the contribution earned
by product groups, customer groups and, where appropriate, regions or
profit centres. Thus, pricing is cost related, although often not
directly determined as a formula relationship to cost. The
determination of price is a complex process involving market and
strategic considerationg as much as cost relationships. Nevertheless, a
close knowledge of product costs and cost/velume relationships is wital
in commercial management.

If a whelly commercial pricing policy was adopted, the cobjective would
be to optimise the contributicn from products/services so that the sum
of all contributions (revenue lessg direct costs) exceeds the indirect
costs of the business by the required financial return. As far as
practicable prices should be cost related, subject to any overriding
requirements for social subsidisation, which should be identified
separately and measured.

The long run pricing structure should be based on the practical
equivalent of long run marginal cost {sometimes referred to as average
incremental cost). The clogest eguivalent in accounting terms is long
run variable direct cost, based on current rather than historical
capital costs where appropriate. Within this structure, there should be
commercially flexible short run differential pricing. Prices would be
set at a level above direct cost, based largely on 'what the market
will bear' to recover joint and indirect costs overall and achieve
profit objectives. Fundamental to these objectives for pricing policy
is the need to have a c¢lear understanding of product costs, revenues
and market elasticities and current replacement values of fixed
assets.

New communications technology is now making competitive
telecommunications networks feasible. Telecom pricing practices that
include the recoupment of average total costs, including elements of
technologically superseded 'sunk' costs, can make the use of the new
technology lock unjustifiably attractive to potential competitors and
could lead to misinformed investment decisions. Much work has been done
by Telecom in recent years to correct apparent anomalies in the pricing
structure, including recently announced changes, but more effort will
e needed before prices can be regarded as clesely cost related and
commercially optimised,

Financial model {(Paragraphs 2.413 to 2.420)

We were askXed to construct a simple financial model designed to show
the extent to which Telecom's average unit prices would need to change
to maintain ongoing cash flows under various sets of assumptions
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regarding inflation, growth and funding. Although the modelg were kept
deliberately simple, some interesting conclusions can be drawn from
them, in particular:

f they demonstrate that the higher the growth and fixed asseat
inflation, the higher the profit needed to generate internal funds
for capital investment;

. in all the twelve combinations of assumptions modelled {all
assuming no company taxes payable) while there is an initially
higher price increase in the 100 percent internal funding
alternatives, there is no significant price sensitivity to the
funding alternatives over the longer term, when the cumulative
effect of high interest rates offsets the funds generated by
additional borrowings, both of which under the model are reflected
in prices; if income tax were payable, price would be more
sensitive to funding alternatives, particularly with high growth,
since the interest deductions on external borrowings would have
the effect of reducing tax pavyable;

. in the case of high growth (10 percent), the price in the first
year of the model has to increase substantially to fund the higher
level of growth; the extent of this initial increase is affected
significantly by the level of external borrowings, but after the
first year the impact of the funding alternatives reduces
progressively over the longer term;

. under the conditions of inflation assumed in the models, it is
demcnstrated that even in cases of no growth, Telecom must achieve
continually increasing historical cost profits through higher
actval prices, or alternatively increase its debt, merely to fund
the replacement of existing fixed assets, if it is to balance its
cash flows.

CONCLUSION

This review has raised a number of important guestions relating to
Telecom's financial and management accounting systems, product costing
and profitability analysis and pricing policy. By its nature the review
was relatively brief; it was not possible or appropriate to undertake
detailed examinations of the systems and procedures nor to carry out
any forms of verification or audit and we have relied substantially on
the information and advice given to us by Telecom's management. Most of
the observations raised in the review have been recognised previcusly
by Telecom, and in many cases developments are proceeding to improve
the information available to management and develop more commercially
oriented approaches to financlal management. In this respect, we
cengider that priority should be given to:
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improving the financial management information available to
management for profit planning and control, and integrating
improved revenue analysis, costing, responsibility accounting and
product accounting systems with the proposed new computerised
general ledger and reporting system;

developing the product profitability analysis system, based on
direct costing rather than average costing, to provide the
facility for analysing contributions by services {products) and if
needed by regions and customers;

introducing costed plant registers baged on more detailed fixed
asset cost recording procedures and developing capital works
indexes for specific asset groups for the purpose of regular fixed
asset revaluation;

integrating physical and cost control systems on major capital
works projects and developing the management reporting system for

monitoring progress and costsg at successive levels of management;

developing a more cost related commercial pricing policy.

We wish to record cur appreciation for the willing cooperation and
valued advice and assistance received from the management and staff of
Telecom Australia and from the members and officers of the Inguiry.

Yours faithfully

COOPERS & LYBRAND SERVICES
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OVERVIEW OF ACCOUNTING SYSTEMS

INTRODUCTTON

2.51 The purpose of this briefing paper is to provide an overview of the
structure of Telecom's accounting systems.

2.52 The objectives of financial accounting, as applied in Telecan, are:

" . Yo provide information for management to enable it to
effectively monitor and control the Commigsion's revenue and
expenditure and to ensure that expenditure is contained
within the budget of each Responsibility area.

. To provide information to enable accurate plans and programs
to be developed within the Commission's forward planning
arrangements.

- To enable optimum use to bhe made of the Commission’s funds.

. To ensure by the means of control accounts the correct
recording and balancing of detailed data in subsidiary

records.

. To periodically present a Profit and Loss Statement and
Balance Sheet."

2.53 In meeting these objectives, Telecom operates a financial accounting
system and supplementary sub-systems supporting the financial
accounting system, comprising:

. a responsibility accounting system;
. cost accounting systems.

2.54 These accounting systems operate within each state and, with the
exception of the cost accounting systems, at Headgquarters. Within the
overall organisational structure, each state and the Headguarters
administration is a self-accounting entity, with each maintaining a set

of accounting records covering the operations at that level.

2.55 The structure of Telecom's accounting systems is described in the
remainder of this paper under the following main headings:

. financial accounting system;
. responsibility accounting svstem;

. cost accounting system.

60



2.57

FINANCIAL ACCOUNTING SYSTEM

The main elements of the financial accounting system are described in
the following paragraphs, under the headings:

. revenue accounting systems;
. cagsh accounting system;

N accrual accounting system;
. general ledger system.

Revenue accounting systems

The Commission's earnings are recorded in the financial accounting
records under the following categories:

. telephone earnings, which consist of:

rents;
metered calls, which comprise local and STD calls;
call fees —— public telephones;

trunk calls -— manual, that is, calls which are booked with,
and connected by, an operator;

overseas calls which comprise the value of terminal charges
in respect of incoming calls and Telecom's portion of
outgoing call charges; ‘settlement' is made with CTC
monthly;

installation fees which comprise connection fees paid by
intending subscribers;:

miscellaneous charges in subscriber's accounts; for example,
statement fees;

proceeds of sale -- telephone;
directory advertisements; percentage of the gross proceeds
received by agencies contracted to sell advertising space in

the vellow pages directery;

telephone —-- cther;

. telegraph earnings, which comprise:

internal telegrams; included under this heading are earnings
agsociated with telegraphic, picturegram and printergram
traffic within Australia:
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overseas telegrams;
telex c¢alls —— internal;

telex calls -~ oversgeas; OTC charge the subscriber directly
and Telecom recelves a terminal fee from OTC;

telex rents;

leased services, that is leased lines for point to point of
telegraphic (teleprinter) services;

code address fees;

telegraph —-— other;

non tariff earnings, which comprige:

non tariff earnings -- public; for example, work carried out
for the public including local councils, and amcunts
recovered from third parties for damages to Telecom's plant,
equipment and motor vehicles:

non tariff earnings -- B/C and T/V; this mainly comprises
recoupment of expenditure incurred on behalf of the

Department of Communications and the Special Broadcasting
Service;

apprenticeship training -- rebate;
sales of PABX's;

sales of multicoms.

Earnings are brought to account as:

credit transactions, that is, by the rendering of an account or
inveice;

cash earnings, that is, earnings which are received as cash
receipts and brought to account through the journalisation of the
'cashier's cash book'; call fees from public telephones is an
example of cash earnings.

The systems and procedures which are operating to account for the
credit transactions are briefly described in the following paragraphs.
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Telephone earnings

A computeriged telephone debtors system ('Tel/Drs') operates to handle
the full range of billing and debtors accounting activities.
Subscriber's telephone accounts are automatically calculated and
compiled from input data such as meter readings, telephone orders,
trunk charges, etc. The system maintains detailed debtors records which
are automatically updated for accounts rendered and from cash receipt
details input to the system.

The billing for telephone services in a number of the more remote
country districts is not covered by the 'Tel/Drs' system and is
therefore done by manual processes using accounting machines. The
manual system is operated centrally in that the Revenue Branch in each
State head office renders accounts from information supplied by the
Districts and maintains the detailed debtors records.

The Revenue Branch summarises, on a monthly basis, charges included in
subscribers' telephone accounts from reports generated by the computer
system and summaries of manually processed accounts. The 'debtors
summary’ is the medium for postings to the appropriate general ledger
control accounts.

. Telegraph earnings

The billing system for telegraphic services is a manual (accounting
machine) system. The accounts, which are rendered on a monthly basis by
the Revenue Branch, are:

. recorded in the detailed debtors records;:

. summarised on monthly 'debtors summaries' which are journalised
for posting to the appropriate general ledger control accounts.

Non tariff earnings

¥Non tariff earnings are brought to account through the rendering of
invoices, miscellaneous debtors accounts or recoverable works
accounts.

The value of inveoices and accounts rendered each period are collated
and summarised by the Revenue Branch into 'debtors summaries' which are
journalised for posting to appropriate general ledger control accounts.
The invoices and accounts are alsc manually recorded in the detailed
debtors records which are maintained by the Revenue Branch.
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Cash accounting system

Cash transactions are managed through the operation of a 'receipts
account' and a 'drawing account' by cach state head office and a
'funding and investment account' at Headquarters, under the control of
the Finance Directorate.

The total revenue received by the states each day is paid into their
respective 'receipts account' and then transferred to the 'funding and
investment account'.

Each day the states advise Headquarters the total estimated value of
cheques to be presented on the following day and the funds required to
meet the payments are transferred from the 'funding and investment
account' to the state's 'drawing account'.

Drawing accounts are also maintained at the district level for paynment
of most types of incidental expenses. These bank accounts are operated
on an imprest basis and are reimbursed from the state head office
'drawing account' daily or as reguired.

Recording of cash transactions
Cash receipts

Bll cash receipts are processed and recorded by the Revenue Branch in
sach state head office and Headquarters, as appropriate. The cashier's
section in the Revenue Branch maintains a 'cashiers receipts book' in
which cash receipts are recorded daily and progressively for each four
week period, analysed by the various debtor groups or types of
earnings.

At the close of each period, the total receipts for the period, as
recorded in the cash book, are journalised and posted to the
appropriate general ledger control accounts.

Cash payments

A 'cash book' is maintained at each state head office and at
Headquarters in which cash payments are recorded daily. Cash
expenditure details are input to a camputerised processing system,
'RAS', wherein the cash expenditure is recorded:

. against the section or similar area regspongible for incurring the
expenditure; under the 'responsibility accounting system’', each
section or area within the Commission has its own identification
code and all expenditure documentation is coded accordingly:
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. and analysed by 'budget head', that is, labour, incidentals or
material expenditure.

At the close of each four week period, the total cash expenditure, as
recorded and analysed by responsibility code and budget head, is
recorded in a 'cost register -~ cash', This register, which records
cash expenditure on a period and year to date basis, is the source for
reporting cash expenditure under the responsibility reporting system
and the medium for posting cash expenditure, on a summarised basis, to
the appropriate general ledger accounts.

Accrual accounting

During the course of the year, earnings and expense transactions are
normally recorded as credit or cash transactions as they are incurred.
However, in preparation of the annual financial statements a number of
"halance day' adjustments are affected at the year end to bring the
accounts onto a full accrual basis.

Under this system of 'balance day' adjustments:

. expenses incurred but not recorded are assessed and charged in the
accounts and any advance payments recorded are written out of
expenses;

. revenue earned but not brought to account is assessed and included
as earnings; revenue brought to account but which relates to the
following year is assessed and written out of earnings;

. the annual charges for depreciation, long service leave and
superannuation are determined and brought to account.

In addition certain types of expenditure are finally apportioned
between asset and expense accounts. For example:

. major mechanical aids’ operating costs are distributed to plant
accounts throughout the year on a hire rate basis and, at the vear
end, any under or over recovery is apporticned between plant
accounts (both asset and maintenance plant accounts) on the basis
of the costs charged to the plant aceounts during the year; the
use of plant accounts is described under the section on costing
systems;

. at year end, engineering administration costs are distributed

between asset and expense accounts in accordance with specified
bases.
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General ledger system

As described in the Introducticn, each state and headquarters is a
self-contained accounting entity, with each maintaining a general

ledger and supporting accounting records. At year end, the general
ledgers are consolidated into a 'national' general ledger.

States' general ledger system

The general ledgers maintained by the states' and headguarters’
administration comprise:

. a current general ledger;
. a perpetual general ledger.
Current general ledger

The current general ledger records all the financial transactions
throughout the current year, including the year end 'balance day'
adjustments.

Transactions are surmarisged for each four week period in subsidiary
accounting records and posted to the relevant accounts at the close of
each period. Each account is therefore a 'control' account, the
balances of which are reconciled with appropriate subsidiary records.
Carrently, the current general ledger is maintained by the use of
accounting machines. However, at year end, the accounts are finalised
using the 'COMAC' computerised system.

Perpetual general ledger

The perpetual general ledger is only operated at the close of the
firancial year when the balances of the current general ledger are
transferred into it. It provides the record of progressive balances on
all asset and liability accounts and is the medium for consolidation
into the 'national general ledger'.

National general ledger

The account balances as recorded in the respective perpetual general
ledgers are consolidated and recorded in the 'naticnal general ledger'.
It records the final account balances geparately for each state and
headguarters as well as for national totals. The transfer and
consolidation of the perpetual general ledger account balances is
effected through the use of the "COMAC' computerised system.
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Published financial statements

Once the national general ledger has been finalised, the financial
statements for the vear are prepared and published.

RESPONSTIBILITY ACCOUNTING SYSTEM

The 'responsibility accounting system' is a budgetary control system,
whereby:

. annual expenditure budgets are established for each
'responsibility area' within the Commission, through the budgeting
process;

. actual expenditure is:

- recorded against the 'responsibility area' which incurs the
expenditure;

- monitored and controlled by reporting, for each four waelk
period, actual expenditure incurred by each ‘responsibility
area' against its budgeted expenditure.

The areas of responsibility are defined and identified by a
'responsibility code' which is a numerical code designed on a
hierarchical structure basis. It usually commences at the section
level with the sections consolidated into a branch and branches, in
turn, consolidated into departments.
The responsibility code is further subdivided into 'budget heads' which
represent the various types of expenditure which are incurred. The
'budget heads' are specified for cash expenditure and 'costed’
expenditure (that is, cash expenditure which is further costed by the
costing systems or as issue of material from stores, etc).
The 'budget heads' for cash expenditure are:
. labour, which comprises:

-- normal pay;

-=- overtime;

-— other extra duty;
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. incidentals, which comprises:
- hire of plant;
—-= contract works;
e repairs to plant;
- travelling allowances and expenses;
- other incidentals;
. material, which comprises:
-- minor wmaterial;
- local purchases;
- collective schedule purchases;
- asset purchases.
The 'costed' expenditure budget heads comprige:

. stores issues;

. information systems;
. engineering;

. workshops;

. other.

All expenditure documents are coded under the appropriate
responsibility code and thereafter recorded in the cash bock and/or
input to the computerised processing system 'RAS' under budget heads
against the relevant responsibility area.

At the end of each four week pericd, 'RAS' summarises the expenditure
by responsibility area in a 'cost register' and compiles reports
detailing the expenditure incurred by each responsibility area. These
reports, which show actual expenditure incurred, by budget head, on a
period and year to date basis, against budgeted expenditure are
forwarded to managers of each responsibility area. Summary reports are
also compiled for senior management in the states and Headquarters.

COST ACCCUNTING SYSTEM

The cost accounting systems are complementary to the financial
accounting systems in that they provide detailed cost information on
work carried out by various areas within Telecom. The main cost
accounting systems are:
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. telecommunications plant construction and maintenance costing;
. automotive plant costing;

workshops costing;
. information systems costing.

Each of these systems are described hereunder.

Telecommunications plant construction and maintenance costing

This costing system records the capital and maintenance costs incurred
on telecommunicaticons plant through the use of 'plant accounts'. All
telecommunications plant is divided into specific functional groups
which are identified by an alphabetical symbol known as a "plant
account'. The plant account identifies the type of plant, work
categories associated with that type of plant and distinguishes between
capital and maintenance work. For example, the cost of installing a
telephone instrument in a subscriber's residence is identified by the
plant account 'XIP', where:

. X indicates it is a cost to telephone plant;
. I identifies it as a telephone instrument;
. P describes the cost as being of a capital nature.

Where the work relates to repairing a telephone in a subscriber's
residence, the plant account is 'XIM' where 'M' denotes the cost as
being of an operating nature.

Expenditure which is initially charged to the engineering and
operations departments and the technical sections in the commercial
department is then further costed in the costing system to the plant
account appropriate to the type of work being undertaken. The
procedures by which this is done are described briefly in the following
paragraphs.

All decumentation relating to incidental expenditure and material
issues 1is coded to the plant account for which it is incurred. This
documentation is forwarded to the costing areas in the district or
engineering section offices.

The technical workforce, comprising linesmen and technicians, record,
in working reports, the manhours worked against plant accounts. The
labour hours and costs of incidentals and materials are recorded and
summarised by plant account at the district/section offices and a
final summary for the period is forwarded to the state head office for
input to the computerised cost accounting system. This gystem
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automatically calculates the labour cost by applying labour rates to
the reported labour hours and records the total labour, material and
incidental costs for the period against the plant accounts.

& final costing summary is produced from this process. This summary
details the charges for the period to the appropriate asset,
maintenance and other general ledger accounts and is the source for
subsequent postings to the general ledger accounts.

hutomotive plant costing

The costing system operates to record the costs incurred in operating
the automative plant.

Throughout the vesar, the costs of operating major mechanical aids and
motor vehicles are charged out to the work activities in which they are
engaged. This is achieved by the use of predetermined internal hire
rates which are set to cover:

. the 'direct' operating costs, that is, fuel, oil, tyres, repairs
and servicing costs, eto;

- automotive plant overheads;

. 'costed' services and depreciation and 'assessed' interest costs
on automative plant.

The hire rates for motor vehicles are on a kilometre basis whereas the
mechanical aids are charged out at a rate per half day.

The users of the vehicles/mechanical aids record the actual usage and
details of the plant account or responsibility codes to be charged.
This information is then costed by the costing areas in the district or
engineering section offices using the internal hire rates and
summarised by plant account/responsibility code. The final summaries
for each district and engineering section are forwarded to the state
head office for input to the computerised cost accounting system for
recording in plant accounts.

The final costing summary from this process details the charges to the
asset, maintenance and other accounts for recording in the ‘'cost
register -- costed' and subseguent postings to the general ledger
accounts.

Workshops costing

A workshop complex 1s located in each state. The workshops carry out
extensive programs of work including the manufacture, repair and
reconditioning of gpecialised telecommunications equipment.
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All costs associated with the workshop's activities are initally
charged to a workshop's suspense account in the general ledger. These
costs comprise labour, material, incidentals and workshop overheads
including 'costed' services and depreciation and 'assessed' interest on
workshop plant.

Each workshop operates a job order costing system wherein labour,
material, incidentals and workshop overheads are costed to individual
jobs. Labour and overhead costs are charged to individual jobs by the
application of a predetermined labour and overhead rate to the manhours
expended on the individual jobs. Materials and incidentals are costed
to individual jobs from stores issue '"invoices' and payments
documentation respectively.

At the close of esach four week period the costs of completed jobs are
collated and summarised by plant account/respomsibility codes and
subsequently cleared from the workshop's suspense account and charged
to relevant asset or expense accounts.

Information systems costing

This cost accounting system provides for recording all ccsts associated
with the computer network and other work performed by the information
systems department. As part of this system, individual responsibility
areas are charged with the costs of their usage of data transcription,
data processing and ADP systems development.

The main bases for charging user areas are as follows:

. for data transcription work, charges are made on the basis of the
number of keystrokes punched, at a predetermined rate;

. for computer processing, charges are based on the elapsed time for
‘on line' processing work, at a predetermined rate; for some large
jobs, gtandard prices are get for the various processing runs
involved;

. for ADP systems development projects, a predetermined price
is established for all stages of the work after completion of the
systems specification with users and up to, and including, the
implementation of the systems.

The charges are rendered on the user areas each four week period.
Details of the charges are input to the ¢computerised processing system,
'RAS', for recording against the relevant responsibility areas and
inclusion in the monthly costed expenditure reports under the heading
'information systems'. Entries to the general ledger control accounts
in respect of these recoveries are taken up from the summarised output
from the computerised processing system 'RAS'.
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STANDARDS AND PRINCIPLES IN FINANCIAL STATEMENTS

INTRODUCTION

The purpose of this paper is to report our findings on our examination
of the accounting standards and principles adopted by Telecom in the
presentation of its annual financial statements for the year ended

30 June B1.

The accounting pelicies adopted by Telecam in the preparation of its
financial statements are detailed in Wote 1 to the published accounts.
The accounts for the year ended 30 June 1981, comprising the balance
sheet and profit and loss statement, are incorporated in Velume 1,
Appendix A, of the Report.

Our comments on the interpretation and application of a number of these
these policies are set out under the following main headings:

. basis of accounts;
. fixed assets;
. stores;

. long serxrvice leave and superannuation;
. depreciation;
. interest;

. other matters.

BASIS OF ACCOUNTS

Section 77 of the Telecommunications Act 1975 reguires Telecon to keep
"proper accounts and records of the transactions and affairs of the
Commission in accordance with accounting principles applied in
commarcial practice...".

The financial statements are prepared on the accrual basis, the
essential feature of which is that revenue earned is matched with the
costs of earning that revenue regardless of the actual accounting
period in which the related cash is received or disbursed. The
underlying accounting systems are largely maintained, however, on a
cash accounting basis, and a number of balance day adjustments are made
at year end and half year end to present the financial statements on an
accrual basis. With some exceptions, which are commented on in this
paper, Telecom's published financial statements are generally presented
in accordance with established accounting standards and principles.
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Fixed assets

A major revaluation of fixed assets was conducted as at 1 July 1975.
The vrevaluation applied tc the majority of communications plant and
resulted in the rescatement of some 69% of the total fixed assets at
that date. Additions subseguent to that date have been recorded at
historical cost.

Details of the fixed assets as at 30 June 1981, distinguishing between

thoge carried at 1 July 1975 revaluation and those included at cost,
are included at Attachment A.

Capitalisation policy

As noted in paragraph 2.110, the published financial statements are
prepared on the acorual basis so that revenue earned is matched with
rhe costs of earning that revenue. In matching revenue and costs it is
essential to make the distinction between capital expenditure, that is,
expenditure which is intended to benefit future periods. and revenue
expenditure which penefits the current period.

The capitalisation policy adopted by Telecaon is in accordance with the
bagic principle that all additions to, or major replacements of, fixed
assets should be charged to fixed assets. For practical implementation
of thig policy, the main points of distinction between capital and
revenue expenditure are summarised in Telecan's Accounts Instruction
Manual, an extract of which is at Attachment B.

Cost elements

In addition to direct capitalisation of fixed assets purchased from
cutside parties, Telecom incurs congiderable expenditure on the
construction and installation of its cwn plant. This necessitates
careful consideration of the internal cost elementsg which are charged
to fixed asset accounts.

The cost elements which are charged to fixed asset accounts consist
of:

. direct labour ccosts, that is, labour directly engaged in the
construction and/or installation of fixed assets; the labour costs
comprise:

- ‘prime’ labour costs, that is, wages, labour related
allowances and labour o¢=-costs including guperannuation and

long service leavej

- workmens' overheads, which include protective clothing, leave
costs, transfer costs, etc:
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. material which is required in the construction of fixed assets or
which is installed as a 'whole’ asset;

. incidental c¢osts incurred in the construction and/or installation
of fixed assets; for example, travelling allowances paid to
'direct"' labour;

. the costs of using motor vehicles and mechanical aids in the
construction and/or installation of fixed assetg; these costs
include depreciation and interest attributed to the investment in
this auntometive plant;

. a proportion of interest on borrowings which is deemed to relate
to construction work in progress; the amount of interest
capitaliged on this basis is calculated by applying an assessed
rate of interest to the monthly average value of construction work
in progress;

. certain administration costs which are considered to have a diresct
relationship to the construction program; for example, the
administration costs of the Constructicn Branch and a proportion
of the Bupply Branch ¢osts are charged to fixed asset accounts.

The total expenditure charged to fixed asset accounts in the year ended
30 June 1981 amounted to $1 164 million, of which interest,
depreciation and administration costs comprised:

$ millions

. Interest 43,9
. Depreciaticn 15.4
. Administration cverheads 123.6

$182.9

Whilst conforming with generally accepted accounting principles, it is
not common practice in commercial enterprises within the private sector
to capitalise interest, depreciation and administration overheads
attributed to the construction and/or installation of plant and
eguipment. However, having regard to the highly capitalised nature of
Telecom's operations and the large proportion of fixed assets
constructed and/or installed internally, it could be argued that
Telecom's practice of capitalising these costs is justifiable.

Accounting procedures

'Best practice' for fixed asset accounting requires the maintenance of
fixed asset registers or similar records which are in sufficient detail
to determine the age, cost and written down value of individual items,
or groups of items, of plant and eguipment. Such records not only
permit the correct entries to be recorded when assets are sold or
scrapped, but also facilitate the physical contrel of assets which can
be periodically reported and reconciled with the financial records.
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With the exception of buildings, these conventiconal fixed asset
accounting procedures are not followed by Telecom. The main features of
Telecom's fixed asset accounting procedures are as follows:

. accounting records are maintained only by categories of assets in
total, analysed by reference to the year in which expenditure was
incurred; thus the fixed asset records do not permit the cost of
aach individual asset to be identified;

. gervice lives are set for each category of fixed assets rather
than for individual assets; service lives are reviewed annually
and, where appropriate, the service lives are adjusted;

. for each category of fixed assets, annual expenditure is
automatically written out of the accounts at the explry of the
service life;

. when communicationg plant is taken out of service, the cost of
recovery less any value of recovered material is included
in expenges and no adjustment is made to the fixed asset account
for any residual value of the original equipment;

. it is not possible therefore to ascertain:

- the amounts included in the net book wvalue of fixed assets
in respect of assets no longer in use;

e the amounts excluded in respect of assets written out but
still in use:

. also, it is not possible to determine the individual plant item
balances for correct recording of the effects of changes in the
estimated useful 1life or of the recording of any profit or loss on
disposal of assets (sales proceeds are treated as earnings).

At present asset (plant) registers are maintained on a statistical
basis showing the number of units provided, transferred, dismantled or
abandoned and, having regard to the high value and large number of
fixed assets in use by Telecom, there l1s unlikely to be any short temm
golution to the problems referred to in paragraph 2.120 which result
from the present procedures. Unless steps are taken to introduce
detailed recording identifying particular items of plant, date of
installation, and purchase price plus cost of installation it is not
possible to quantify the effect on asset values of the departures
referred to in paragraph 2.120.

Wwhilst the nature of Telecamn's plant and equipment ig guch that it must
be maintained in ongoing working order and whilst the future working
lives of all major categories of fixed assets are assessed on a regular
basis, the accuracy of the fixed asset and depreciation amounts in the
financial statements can only be substantiated by the introduction of
more detailed fixed asset cost recording procedures.
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Stores

The amount for stores included in the accounts for the year ended
30 June 1981, comprised:

5000

Stores in stock 209 329

Workshops' work in progress 44 623
253 952

Steres in stock consists of materials and supplies for construction,
maintenance and operations. Stores are valued at standard cost rates
which are set at the beginning of sach financial vyear.

The standard rate for each stock item is calculated as an average of
the value of stock on hand, at the standard rate applying for the
preceding year, and the estimated cost of purchases to be made in the
forthcoming year. Such purchases are normally made under supply
contracts and the cost estimates are based on the contract prices,
adjusted, where applicable, for estimated cost escalations provided for
in the contracts.

The variance from the standard rate is identified at the time of
payment of purchases and the total price variance amount is allocated,
at the end of the financial year, to the accounts which have been
ctharged with stores issues at the standard cost rates throughout the
year. Btock on hand at the year end is not adjusted for price variances
and is carried at standard cost rates wntil adjusted in the following
year.

Workshops'® work in progress is valued at cost and includes an
appropriate portion of workshop overheads.

Long service leave and superannuation

In accordance with generally accepted accounting practices, long
service leave and superannuation are accounted for on the accrual
basis.

As recommended by the Commonwealth Government Actuary, the amount
provided for long service leave is currently based on a rate of

2.5 percent of salary and wage payments for the year. The adequacy of
the long service leave provision is currently under review by the
Actuary. We are not aware of the assumptions used by the Actuary in
assessing the provision and, therefore, are unable to comment on how
the basis adopted compares with the basis nommally adopted by private
sector companies.
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Telecom's total annual liability for superannuation is determined by
the Minister for Finance and currently represents 20 percent of salary
for superannuation purposes. Since 1978--79, only part of the annual
liability has been paid to the Commonwealth. The amount paid each year
is determined by the Minister and is bhased on the amount required to
meet Telecom's share of annual pension payments to former employees.
The remainder is retained to assist in financing the capital works
programs. The portion of the annual liability retained in the year
ended 30 June 1981 amounted to $96 million.

Tnterest is charged on the amount retained, at rates comparable to
those applicable to Telecom loan stock. The provision for
superannuation therefore records the total amount of Telecam's
liability for superannuation which has been retained and the interest
thereon. The internal use of funds provided for superanruation is not a
normal commercial practice for public companies in the private sector.

Of the total annual liability for superannuation and the amount
provided for long service leave, the portion applicable to staff
engaged on capital works is charged to fixed asset accounts.

Depreciation

The depreciation charge for the year ended 30 June 1981 amounted to
$557.3 million. Of this amount, $15.3 million was charged to fixed
asset accounts as it related to plant which was engaged directly in the
construction and/or installation of fixed assets. A depreciation
schedule which details the depreciation for each category of fixed
assets, is included at Attachment A.

Depreciation policy and practices

The depreciation policy is described in Note 1 (ii} in Telecon's
1980--81 financial accounts. Depreciation is calculated on a staight
line basis whereby the value of each category of fixed assets is
allocated over the estimated service life for that category. Assets are
ascumed to have a nil residual value at the end of the service life.

Service life

The service life for each category of fixed assets is assessed
annually. The review of service lives takes into account guch factors
as technical and commercial obsolescence factors, industry trends and,
where possible, statistical turnover studies. The service life is
egtimated:

. on the basis of 'life in one position' rather than the physical
life of the asset; by this means, the practice of recovering
material, reconditioning and reissuing it is 'built in' to the
egstimated service life;

. for the asset category and therefore can be an average of the
assessed lives of each type of asset comprising the category.
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Where the service life of a category of assets is adjusted, the asset
and depreciation provision accounts are 'reconstructed' and the
adjustments to the depreciation charges are amortised over the new
gservice life.

The service lives currently applying for the categories of fixed assets
are detailed at Attachment C. For comparison, the estimated useful
lives of British Telecom's fixed assets are also shown at

Attachment D.

Commencement of depreciation

Fixed assets are depreclated as from 1 July of the year following
expenditure. This procedure isg followed because 1t is not possible to
identify, from the fixed asset records, the point in time that
individual assets are put into, or held ready for, use.

Accounting standards for depreciation

Telecom's depreciation policy is not strictly in accordance with the
Aaustralian Accounting Standard, in that:

a nil residual value is assumed to apply at the end of the asset's
service life;

. assets are not depreciated from the point in time individual
assets are put into, or held ready for use.

However, Telecam has estimated the effect of these departures from the
Accounting Standard (which are not unusual} and, based on these
estimates, the effect on the accounts is not material.

Interest

In accordance with the principle of matching costs with revenue earued,
interest which is deemed to relate directly to construction work in
progress, or to plant engaged in the conntruction and/or installation
of fixed assets, is capitalised.

The total interest paid and payable for the year ended 30 June 1981
amounted to $456 276 000. Of this amount:

. $408 125 000 was charged directly to the profit and loss
statement;

B $392 761 000 was deemed to relate to construction work in progress
and was therefore charged directly to asset accounts; as
depreciation on new assets commences only on 1 July of the
following year, none of this amount will have been expensed in the
vear in which the interest cost arises;

. $8 390 000 was charged to internal sexrvices areas such as the
workshops and automative plant; this amount was further costed,
through the application of job costs and interrnal hire rates to
asset accounts or other expense accounts, as appropriate.
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OTHER MATTERS

Annual leave costs

aAs disclosed in Note 1 (viii) to Telecam's 198(--81 financial accounts,
leave costs are taken into account in the financial wyear in which leave
is taken and are charged to expenses, with the exception that leave
costs of staff employed on new construction work are charged to fixed
agset accounts.

It is a generally accepted accounting practice that leave costs should
be accrued in the year in which they are earned rathex than charged as
they are paid. Telecom have estimated that, had the costs of leave due
to staff, but not taken as at 30 June 1981, been accrued, expenses for
that year would have increased by some $4.3 million and fixed asset
values by some $1.6 million.

Insurance

Telecom carries its own insurance risks with any losses being charged
in the accounts for the vear concerned. Commercial enterprises within
the private sector do not normally carry all their own insurance risks.
Thus, Telecom's financial statements do not include the cost of the
insurance premiums which would normally be incurred by private sector
companies, but they do include the effect of losses incurred, which,
over the long term should approximately compensate.

80



2. 146

2.147

2.148

2.149

FINANCIAL MANAGEMENT INFORMATICH SYSTEM

INTRODUCTION

In the preceding papers we described the principles and accounting
policies adopted in the presentation of Telecom's year end financial
statements and the accounting systems underlying these statements.

In addition to providing information for annual {and six-monthly)
published statements, the financial accounting system and subsidiary
costing systems provide the basis of Telecom’s financial management
information system, providing reports to successive levels of
management on a four weekly period hasis. This paper reviews the main
period financial reports produced in Telecon and the systems which
provide information to those reports. It does not attempt to cover the
total information system, but rather concentrates on information that
is explained in financial terms. The paper is set out under three main
headings:

. the need for management information;
. Telecom's period financial reports;

. the financial infoxrmation system.

THE NEED FOR MANAGEMENT INFORMATION

The management information gystem must necessarily follow the
management philosophy, objectives and organisational structure.

If Telecom were organised along entirely commercial lines one would

expect the financial management information system to focus on certain

key financial performance indicators conpared with budgets or targets

at appropriate levels in the organisation. For example:

. sales performance for the revenue earning units:

. profitability for the enterprise as a whole and for those
organisational units within it which are organised as profit
centres {these may be divisions, regions or product groups);

. operating and overhead costs incurred by responsibility centres;

. capital expenditure incurred and estimated costs to complete
compared with authorisations;

. contrel information on the level of inventories, debtors and other
elements of working capital;

. cash flow and working capital for the total enterprise and profit
centres.
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gince its formation in 1975, Telecom Australia has been transforming
from a govermmental towards a commercial style of management. However,
it is still in somewhat of a hybrid situation, and the responsikilities
of management for the achievement of profitability and return on
investment, while recogniged in principle, are not clearly specificed.
For this reason the emphasis in financial management reporting still
appears to be geared towards the control of cash expenditure (both
capital and operating expenditure combined) against the figcal budget
and the control of cash receipts for sales and services provided. The
bulk of the management information provided to managers is of a
statistical nature and there is detailed reporting of installation and
development performance in physical terms and of operating performance
in terms of fault service, demand, orders issued, connections achieved,
etc.

However, before it would be feasible to develop the financial
management information system further along commercial lines,
considerable work would need to be dene in specifying the key financial
obijectives of managers at each level in the organisation and this would
probably require rethinking of some aspects of Telecan's organisation
structure. Following the clarification of the management objectives and
organisation structure, particularly the regponsibilities for
profitability, the management information system could then be
developed to enhance the presently comprehensive statistical
information base with the financial information needed for planning and
controlling the profit performance of the organisation.

TELECOM'S PERIOD FINANCIAL REPORTS

We found it difficult to establish authoritatively the complete
hierarchy of finaneial management reports currently produced within
Telecom. It is possible that there are other reports which we have nct
seen. The position is complicated alsc by the fact that while certain
information is required to be produced uniformally each period for
consolidation into national reports at headquarters, the states have a
degree of autonomy with respect to the management reports produced
locally within each state. We did not visit all states and have based
this assessment on the reporting systems in Victoria and New South
Wales.

Reports are produced at three main levels as follows:

. at headquarters to the 'Headquarters Co-ordination Committee' and
to the Commission;

. at the state level tc state managers;

. within states to operating managers.
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Headquarters level

The Headguarters Co-ordination Committee, carprising the Chief General
Manager, Deputy Chief General Manager, general managers and directors
of headquarters departments and the Commission secretariat, meets
monthly to review Telecom's operations. State Managers attend each
quarterly meeting. The following main financial reports provided to
this committee are compiled from the separate state reports:

. statements of cash receipts and cash expenditure on a state and
Australia wide basis (capital and operating expenditure
combined};

. a comparison of cash receipts and cash expenditure with budgets
for the period to date;

. cash expenditure by type of expenses and cash receipts by ravenue
categeory compared with budgets for the pericd to date;

. graphical pregentation of the movement of telephone debtors;
. stores stock on hand and movements for the period;
. capital expenditure on a state and Australia total basis.

an abbreviated form of this information is reported to the Commission
together with a projected profit and loss statement for the year and a
projected balance sheet at year end. The projected profit and loss
statement and balance sheet are presented in a very summarised form
based on the budgets for the year, adjusted for any major variations
that have occurred or are anticipated.

During the course of the financial year, apart from these projections,
profitability is reported only at the half year. (We understand that a
form of profit reporting at the March gquarter has recently been added.)
For period reporting purposes accruals are not calculated and earnings
are not matched with operating expenditure. It is essentially cash
reporting.

State level

The State Coordination Committee (comprising the State manager and
departmental managers) receives the following main financial
information each four weekly period:

. total cash receipts under each main revenue heading;

. value of billings for the period analysed by major revenue
categories;
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. total cash expenditure (operating and capital expenditure
combined), analysed into the main budget headings of labour,
materials and incidental expenses;

. the value of outstanding telephone debtors;
. the wvalue of stock holdings;

. capital expenditure incurred, that is total labour, material and
incidental expenses incurred under the engineering construction
program and for purchases of moter vehicles and mechanical aides.

This information, which is supplemented by detailed statistical
reports, is provided on a period and year to date basis compared with
year to date targets (budgets).

Supplementary reports providing more detailed analysis of variations
from budget are also provided, with explanations for any major
variances in a particular area. However, there is no attempt to report
profitability on a state basis.

Operating manager's Jevel

The detail of the financial reports produced within states varies from
state to state. The reports generally have as their source the
regponsibility accounting system, with certain costs recharged through
the cost accounting system and the allocation of capital, maintenance
and certain overhead expenditure into plant accounts. Examples of
reperts received are:

. by section managers —- a report on the cash and 'costed'
expenditure incurred by the section;

. by branch managers -- a report on the total cash and 'costed'
expenditure incurred by the sections within the branch;

. by departmental managersg -- a report on the total cash and
'costed' expenditure incurred by branches throughout the
department.

The reports detail, under budget heads (types and items of
expenditure):

. period and year to date expenditure incurred (operating and
capital expenditure combined);

. period and year to date budget expenditure;

. variation fram budget for the year to date.
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In respect of capital expenditure and maintenance works undertaken by
the engineering, operations and commercial departments, various reports
are produced by the plant account costing system detailing the
expenditure incurred for each plant account at the section, branch and
department levels and for the state in total. These reports provide
information for monitoring total expenditure on capital and maintenance
works against budgeted expenditure at each of these management levels,
but the systems provide this information on a plant account basis and
do not generally report on the costs of a particular project compared
with the estimates for that project. The reporting system does not
recognise committed costs not yet paid., There is a separate major works
order costing system (refer our paper on capital expenditure) which
provides individual project cost informatlon four weekly to district
engineering management.

THE FINANCTIAL MANAGEMENT INFORMATION SYSTEM

In assessing the adegquacy of the financial management information
system at Telecom there are two main considerations:

. whether the reports produced meet the needs of management;
. whether the system by which they are produced is efficient and
effective.

The structure of the present system is illustrated at Attachment K.

We have raised earlier the questicn of objectives and organisation
structures of Telecom management. As it is presently organised the
information provided may well be adequate for management needs and we
have not, in the time available, conducted a review of management's
attitudes to the adequacy of the information they receive. However, if
Telecom were organised along typical private enterprise lines it is our
opinion that the financial management information produced during the
vear, as far as it has been explained to us, would be considered
inadequate for effective management <ontrol.

To meet normal commercial requirements the reports would need to be
developed to include significantly more information on operating costs
and revenues and profitability, distinguished from capital expenditure
and the capital expenditure reports would need to be developed fo
include commitment repoxrting on a project by project basis where
appropriate. The concept of responsibility accounting needs further
development to provide reports on controllable costs and revenues
regularly at all management levels.

The basic accounting and costing systems needed to support the kind of
commercial reporting system described would need to be developed on a
standardised national basis, even though the data processing and report
preparation may rightly be done at regional levels. What is important
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is that there should be a standard form of reporting throughout the
organisation nationally and an easily understood manual of accounting
and reporting for use by receivers and providers of information
nationally.

In developing the management information system consideration should be
given to the feasibility of simplification of the present cost
accounting and plant costing systems to reduce the extent of the
recycling of prime costs. Consideration could also be given to the
further development of standard costing methods in certain of the
recurrent maintenance and installation processes.

We have not examined critically the data processing systems ugsed to
generate management information in Telecom and are not in a position to
comment on their effectiveness or efficiency from an EDP system point
of view. There are a number of national systems and some local systems
processed mainly on EDP installations in Victoria and New South Wales,
and a number of developments are taking place.

Oone of the most important developments is the planned installation of a
general ledger and reporting software package, ACCUDATE, which is
intended to facilitate the preparation of period profit statements and
other management reports.

When implemented, ACCUDATE is intended to provide the basis of a more
commercially oriented management information system. We have not
examined the ACCUDATE specificaticns in this overview but, subject to
its appropriateness as a suite of software for Telecom's needs, we
support the introduction of an integrated general ledger and reporting
system as a necessary step in Telecom's commercial development.

However, it is clear that, before ACCUDATE or any other such gystem can
be successfully implemented, considerable work needs to be done in
defining the organisational and reporting philescophy and structure
appropriate for Telecom's future operations as a commercially oriented
enterprise, and specifying the hierarchy of management reports and the
underlying charts of accounts, responsibility accounting, costing and
budgetary control systems.

gome of the conceptual questions that will need to be answered before
developing the integrated reporting system include:

. what measure({s) of profitability are most appropriate for Telecam
-- 2.g. return on capital, funds employed or total assets; net
profit to sales etc;

. where should profitability be reported organisationally -- e.g. at

national level only, at regional level, by functions, by products,
by customers etc, and to which levels of management;
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. what revenues and costs are controllable at the different
management levels in the organisation -—- how should the
responsibility accounting concept be developed in practice;

. who is responsible for controlling fixed capital and working
capital;

. should capital expenditure be controlled on a project basis or, as
at present, in total by plant account;

. how frequently should profit based repecrts be produced —--
guarterly, monthly, weekly etc;

. what levels of detail in variance analysis are appropriate in
reporting variances from budget or standard —-- should reports be
comprehensive or on an exception basis;

. how will the system be integrated with the needs for product
costing for investment analysis and pricing purposes.

In cur experience, the specification of an integrated management
reporting system such as proposed with ACCUDATE is a major task, which
will need careful planning, considerable resources and significant time
to complete satisfactorily. Once designed and implemented, and when
management have been trained and have adjusted to the management
approach involved, the benefits can be substantial.
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APPLICATION OF CURRENT CCST ACCOUNTING PRINCIPLES

INTRODUCTION

Under the terms of reference we were to assess the implications of the
adoption by the Commission of current cost accounting principles, in
lieu of historical cost accounting.

The three principal areas of a company's accounts that are most
affected by inflation and hence give rise to adjustments when current
cost accounting principles are applied are:

. fixed assets and depreciation;
B inventories and cost of goods sold;
. monetary items.

In a capital intensive operation such as Telecoam, the most significant
effect of inflation arises in respect of fixed assets and
depreciation.

We do not consider that there would be a significant effect on
inventories and cost of goods sold given that Telecom's inventoriesg are
valued at a standard cost rate which is updated each year and that
inventory items are mainly used in capital works or for maintenance
rather than held for resale.

The adoption of current cost accounting principles would effect
Telecom's monetary items, particularly in respect of its long temm debt
funding. At the request of the Committee, we have not examined this
area in detail. However, because of the financial impact of revaluing
fixed assets in a highly geared operation such as Telecom, we discuss
thig aspect briefly at the end of this paper.

FIMED ASSETS AND DEPRECTATION

Telecom revalued some of its fixed assets in 1975, and has since
conducted an internal exercise, covering the years 1975--76 to 1980--
81, This exercise extended the initial revaluation to most other fixed
asset categories and updated the earlier revaluation for price changes
occurring since 1975, As our assessment of the effects on fixed assets
and depreciation resulting from the adoption of current c¢ost accounting
principles has been based on the results of these assessments, we
briefly comment upon the principles employed and the methods used.

Revaluation of fixed asgets, 1 July 1975

Telacom revalued certain clagses of communications plant as at
1 July 1975. This revaluation effectively resulted in the restatement

of some 68 percent of the total fixed assets and increased the net book
value of fixed assets, as at 1 July 1975 by $1287.5 million.
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The communications plant which was not revalued was excluded on the
grounds that:

. due to technical advances the current replacement cost was not
greater than the historical cost; or

. the assets were of a more or lessg permanent nature; for example,
ducts and conduits.

Also excluded from the revaluation were the other categories of fixed
assets such as buildings, motor vehicles, mechanical aids, etc.

The net book value of the revalued fixed assets represents some

28 percent of the total net book value of fixed assets as at

30 June 19281. A schedule of fixed agsets as at 30 June 1981, which
distinguishes between those assgets carried at 1 July 1975 valuation and
those assets included at historical cost, is included at Attachment A.

Methodology used

The communications plant was revalued by the application of the Capital
Works Index (CWI). A review of Telecom's CWI is at attachment F.

The (WL is an internal index, constructed each year from Telecan's own
records, which measures the average annual movement in the cost of
capltal works. The CWI is composed of the following three major
indexes, each of which are, in turn, built up from component indexes:

. materials index;
B labour index;
. incidentals index.

The overall CWI is a welghted average of these three major indexes in
which the weighting is the percentage of the current year's expenditure
on materials, labour and incidentals.

The materials index measures the average annual percentage change in
costs of the major items of materials used in capital works. The annual
percentage change for each item is weighted according to the percentage
of the current years expenditure on each of the major items of
materials. The regimen of the index covers almost all direct material
expenditure on capital works.

The labour index measures the averags annual percentage increases in
Telecom's wages costs. The regimen of this index comprises virtually
all staff designations, excepting the more senior management levels.
The annual percentage increases for each designation are weighted on
the basis of the percentage of each designation's wages coste to total
wages costs.
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The incidentals index measures the average annual percentage cost
increase in incidental expenditure. The reagimen of this index covers
the major types of incidentals expenditure and the annual average
percentage cost increases for each type are weighted on the basis of
the percentage of the current year's expenditure on each item.

Update of 1975 revaluation

Telecom has carried out a notional exercise to update the revaluation
conducted in 1975 for inflation that has occurred up to 30 June 1980.
Also included in this revaluation exercise were certain other
categories of fixed assets which had been excluded from the 19275
ravaluation.

The notional revaluation applied to some 86 percent of the gross book
value of fixed assets as at 30 June 1981. Assets not included in this
exercise were those assets considered to be of a permanent nature or
were of the type where technical advances have resulted in replacement
costs being less than the original cost. Such .assets consisted of
communications plant which had been excluded from the 1975 revaluation,
computer equipment and office machines.

Methodology used

Various indices were used to revalue the different categories of fixed
assets. The indices used were as follows:

. the Capital Works Index was used to revalue communications plant
and other plant and equipment such as workshop plant, mechanical
aids, etc;

. building and leasehold improvements were revalued on the basis of
an internally constructed building index; this index comprised the
weighted average of the wholesale price index for materials,
excluding housing, and the index for adult wage rates in the
building and construction industry;

for motor wehicles, the motor vehicle component of the Consumer
Price Index was used;

the Consumer Price Index was used to revalus light and power
equipment, furniture and other equipment.

Commentary on methodoleogy used

In our opinion, the capital works index has been carefully compiled and
applied so as to reflect the effect of price changes on Telecom's plant
and other equipment. Tt is a broad index approach and this may have
merit, having regard to the wide range of cost ingredient factors that
impound into the Telecom's capital work program. However, we would make
the following three points on the methodology used:
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. whilst the assets being revalued were those on hand as at
30 June 1981, the indexes used reflected price changes only up to
30 June 1980;

. some 14 percent of the gross book value of fixed assets have not
been revalued on the basis that the assets were 'considered to be
of a permanent nature or were of the type where technical advances
have resulted in replacement costs being less than the original
cost'; on the former point, it would be unreasonable to expect any
asset to last for ever and some allowance for inflation should be
anticipated, particularly having regard to the exceedingly long
life cycle of such assets; on the later point, if prices are in
fact decreasing because of technical advances, consistent
application of the current cost accounting prineiple should call
for some reduction in the value of these assets; however, it will
be seen that the effect of thase two cases is to some extent {not
quantifiable) offsetting and for thig reason the basis adopted for
this relatively small proportion of fixed assets may be

acceptable;
. the CWI uses a different method from other common indices (such as
the CPI) -~ the difference being mainly in the methods of

welghting and chaining the index =~ it is essentially a current
weighted index.

Subject to these comments, we believe that the methodology adopted
provides a reasonable indicator, for the purposes of the Committee's
review, of the impact a current revaluation of fixed assets would have
on the firancial position of Telecom. In this regard, we expect that
the Committee will be well aware that an index is only an approximation
of the effects of price changes and the wider the extremes of variation
in price movement in different sub-categories of assets, the less
reliance can be placed on the individual revaluations of those
particular assets.

Greater prec¢ision could be achieved by developing a morxe specific
series of indexes applicable to the various groups of assets which it
is known are subject to particular price change patterns. We would
recommend that consideration be given to such a refinement of the CWI
for any future revaluations to be recorded in the books of Telecan.

RESULTS OF THE REVALUATION EXERCISE

The accounts for year ended 30 June 1981 have been restated to
incorporate the adjustments which result from fixed assets being valued
on a current cost basis. A copy of the restated accounts is at
attachments G and H.
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In summary, the effects cn the accounts are as follows:

. the gross book value of fixed assets, as at 30 June 1981 increased
by $4 856 million to $16 556 million, an increase of 42 percent:

. the net book wvalue of fixed assets increased by $2 779 million to
310 977 willion, an increase of 34 percent;

. depreciation expense for the vear ended 30 June 1981 increased by
$228 millicn to $762 millicon; profit for year therefore decreased
from $232 millien to $4 million:

. the additicnal depreciation expense for the year ended 30 June
1981, together with the additional depreciation exXpense applying
in the vears 1975-=-76 to 1979--80, reduced the general revenue
reserve by some $731 million to $405 million;

. the asset revaluation reserve increased by §3 510 million to
$4 798 million.

The effect of the additional depreciation on the reported profits for
each year since 1975-~76 is summarised in a table at Appendix T.

The most significant points arising from wvaluing Telecam's fixed assets
on a current cost basis are that:

. it demonstrates that the true earning rate of the business is
declining and Telecom is only just earning sufficient revenue to
meet the real (current) cost of providing its services;

. it discloses the actual amount of funds required to be retained to
replace existing assets.

When considering the effect of these revaluations on the funding, cash
flows and rate setting policies of Telecom, however, consideration
should alsc be given to the funding and gearing policies adopted in the
past, and likely to be adopted in the future, by Telecom.

In this regard, it is common practice for capital intensive
organisations to partly fund the increasing cost of fixed asset
replacement by resorting to additional borrowings. However, such
additional borrowings in real terms may be no mere than the restoration
of the previous gearing ratic based on current asset values.

At the other extreme, the policy may be to maintain (or even reduce)
borrowings at existing money levels. This alternative policy would
effectively result in the gearing ratic progressively reducing with
corresponding increases in the internal funding of asset replacement.
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The financial implicaticns of these two alternative extremes of funding
policy, when viewed in the context of adopting current cost accounting
for depreciation and pricing, can in certain circumstances have
significant conseguences on the cost of services provided to current

customers when compared with the cost of services to be borne by future
customers.
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TAXATION AND OTHER DUTIES

INTRODUCTION

The purpose of this briefing paper is to report our findings in
estimating the value of taxes, royalties, duties, etc payable if
Telecom was not statutorily exempted from these charges.

Our estimates of taxes and other duties for the year ended 30 June 19381
have been made largely by reference to information contained in
Telecom's Annual Report 1980--81. Where more detailed information was
required, we obtained it direct from Telecom personnel, who also
provided us with coples of working papers which they had prepared in
producing their ocwn estimates of tax liabilities for submission to the
Committee. In making our estimates of taxes and duties other than
income tax, we have found it necessary, having regard to available time
and the practicalities of obtaining detailed information for ourselves,
to make extensive use of Telecom's working papers, commenting on areas
which we consider would affect the accuracy of our estimates.

Our comments on detailed aspects of our estimates are set out in the
main body of this paper. A schedule supporting our estimate of the

hypothetical liability to incame tax for the year ended 30 June 81 is
at Attachment J.

SUMMARY OF ESTIMATES

We set out below a summary of our estimates, which represents total
liabilities in each area of taxation for the year ended 30 June 1981:

35 millions

Income tax 76.0 (1)

Sales tax 81.0

Payroll tax 67.0

Customs and other duties 46.9

Motor vehicle registration and insurance 8.0

Local and state taxes 55.0

(1) Refer attachment K regarding recently announced new tax

depreciation rates and allowances which could render the liability
for income tax insigmificant in the future.

If these figures were incorporated in Telecan's financial statements
for 1980--81, the effects would be apparent both in the Profit and Lossg
Statement and throughout the Balance Sheet. Furthermore, it would be
necessary to consider the provision of deferred taxation in respect of
certain items of incame and expense where tax treatment differs from
accounting treatment. We consider these matters to be beyond the scope
of this assignment.
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We have estimated income tax on the assumption that Telecon was an
existing taxpayer at 1 July 1980. We consider this to be the most
appropriate approach in providing the Committee with meaningful
information. Clearly, if a tax exempt body such as Telecom became
taxable at any given point in time the calculation of its income tax
liability for its first year of income as a taxpayer would be distorted
in some areas and would be significantly affected by the manner in
which assets were brought to account. As an example, depreciation could
be increased if assets were transferred to a new taxpaying company at
market valuations in excess of book values.

We would also point out that if Telecom was not tax exempt it may well
be that tax considerations would influence the manner in which its
operations were financed. Tax efficient financing devices such as
leveraged leasing might be employed which would of course also have
significant effects upon financial statements.

Telecom's exempt taxation status gives rise to a situation in which its
accounting records are not maintained in a manner which readily
provides the information necessary for the calculation of taxation
liabilities. This is particularly so in the case of fixed assets, and
this area is dealt with in detail in our comment on estimates. The
problems of dissemination of tax information have therefore rendered
the tax estimates less than precise, although we consider that all
areas of materiality have been covered. In particular we have adopted a
prudent approach in the estimation of liability to income tax, with the
result that our estimate of $76 million is more likely to be ovarstated
than understated.

COMMENTS ON ESTIMATES
Oour comments on the principles underlying our estimates and the
assumptions employed therein, are dealt with below under the following
headings:
. income tax:

— income recogunition;

- tax depreciation;

- investment allowance;

- income tax effects of other taxes and duties;

- taxed provisions;
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-- provision for doubtful debts;
-= capitalised interest;
- stores;
- prepayments;
—= other matters;
. sales tax;
. customs and other excise duties;
. motor wvehicle registration and insurance;
. payroll tax;
. local and state taxes;

. gtamp duties.

Income tax

Income Recognition

In guantifying earnings for inclusion in its annual profit and loss
account, Telecom takes credit for services provided but not billed at
yvear end. We consider that this treatment of unbilled sexrvices is in
line with that which would be required of a taxpaying concern for the
preparation of income tax returns. No adjustments in this respect are
therefore necessary in computing an estimated liability to income tax.

Tax depreciation

This is an area which posed considerable problems for us in terms of
making an independent estimate within the limits of our asgigmment. Our
discussions with Telecom personnel revealed that, in producing their
tax estimates for the Committee, they used a computer program to Carry
out the necessary calculations. We have used the results of this
exercise, provided to us by Telecom personnel, in our own estimate of
income tax. The calculation is however subject to a number of
weaknesses which are discussed below in conjunction with an explanation
of the method of calculation.
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In order to be able to calculate a tax depreciation charge for the year
ended 30 June 1981 it is first necessary to analyse the tax depreciable
assets owned by Telecam at the beginning of that year by reference to
asset type and age and, on the basis of this analysis, calculate the
tax written down values of the assets at that point in time. Telecam's
computer program was provided with information on the value of
purchases in categories of assets for each relevant previous year.
Disposals of assets were not however taken into account with the result
that the balances produced by this exercise include amounts in respect
of assets previously disposed of by Telecom.

This situation results from the fact that Telecan's method of
accounting for fixed assets, does not enable the disposal of individual
assets to be distinguished. No profit or loss is calculated on the
disposal of an asset other than land and buildings, and sales proceeds
are merely credited to the revenue account in the year of disposal.

The tax effect of the above treatment of disposals of fixed assets is
that the estimated taxable income is overstated by the inclusion of the
sale proceeds, but that this is to some extent offset by the
overstatement of the tax depreciation deduction which includes
depreciation on assets previously disposed of by Telecom. The extent to
which these two factors cancel each other out in a given year is not
capable of estimation, and in the circumstances we do not consider that
any realistic adjustment can be made to improve the tax estimate.

The diminishing value method of tax depreciation was used with the
intention of maximising the amount of tax depreciation. We have used
the results obtained from the program when it was run under the
assumption that one half a year's depreciation was available on assats
in the year of purchase. This assumes that assets were purchased at the
mid point of each year, or constructed egually throughout each year and
ig in line with practice adopted by the majority of large taxpayers. We
congider it the most appropriate approach for the estimation of
Telecom's income tax liability.

All assets capitalised in the accounts under the category of Land and
Buildings were excluded from the tax depreciation calculations. It is
possible that some proportion of buildings expenditure might qualify
for tax depreciation under the extended meaning of plant for taxation
purposes.

The total walue of additiong to fixed assets for the year taken into
the tax depreciation calculation is broadly in line with the total
value of additions other than land and buildings, disclosed in the
Statistical Supplement to the Annual Report 1980--81. Adjustment was
nade to eliminate capitalised depreciation and capitalised interest.
We are in agreement with the elimination of capitalised interest.
Capitalised decpreciation may, however, qualify for tax depreciation in
as much as it forms part of the capitalised costs of manufacture or
installation of tax depreciable asgsets. The amount of additional tax
depreciation which might be available in this respect is not
significant.
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Overall additions to fixed assets include approximately $124 million of
capitalised administration overheads attributed to the construction and
installation of assets. We would not dispute the capitalisation of
these amounts, but we would point out that a taxpaying organisaticn
might in similar circumstances charge some proportion of these expenges
to revenue in order to achieve accelerated tax deductions (refer also
paragraph 2.118 of cur briefing paper on standards and principles in
financial statements).

In establishing the tax rates of depreciation used for each category of
asset, Telecom, wherever possible, followed the rates accepted by the
Taxation Office. Where no rate is specified for a particular category
the rate for the closest eguivalent asset type was used. We agree with
this principle fer the purposes of this estimate. The categories are,
however, broad, and we would point out that in practice it might be
possible to negotiate with the Commissicner of Taxation specific rates
of tax depreciation for specialised eguipment which would be likely to
accelerate the availability of tax depreciation.

The depreciation calculaticns do not take into account the value of
sales tax, payroll tax, customs duties and any other such charges which
might have been capitalised if Telecom was not statutorily exempted
from them. The inclusion of such taxes would result in an increased tax
depreciation charge. Based on estimates of the proportion of these
taxes which might have been capitalised for 1280--81, and assuming that
none of the amounts concerned were attributable to additions to land
and buildings, we consider that additions for that year upon which
depreciation has been calculated are understated by approximately

$128 million. Using the average rate of depreciation for all assets,
this gives rise tc a possible increase in tax depreciation for the year
of approximately $3 million. Information is not available to enable us
to accurately assess the amount by which the brought forward tax
written down values would have been similarly affected and the
resultant effect upon 1980--81 tax depreciation. If, however, the
brought forward tax written down values are uplifted by the proportion
that attributable assets bear to tax depreciable additions for
1980--81, it is possible to estimate that the tax depreciation charge
for the year would be increased by a further $38 million in this
raspect.

In summary, although we consider that the estimate of depreciation
which we have used is deficient in many areas it provides the best
approximation available. It could only be improved upon if a major
exercise was undertaken to trace all individual fixed asset movements
since Telecom was established in 1975. Total tax depreciation taken
into account in our estimate of liability to income tax amounts to
approximately $339 million. This would change significantly if the
recently announced new taxation depreciation rates and allowances
referred te in attachment K were applicable.
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Investment allowance

Our estimate of investment allowance for 1980--81 has been calculated
upon additions to fixed assets for 1980--81 excluding land and
buildings, and as adjusted for capitalised interest and depreciation.
The rate of 18 percent of cost has been used, which is the rate
applicable to acgquisitions on or after 1 May 1981, We consider the
application of this rate to all acquisitions to be reasonable and in
line with the principles adopted in our estimate in calculating tax
depreciation on additions to fixed assets. The legislation governing
the availability of investment allowance specifically excludes claims
for certain types of assets. We have considered below those types of
assets purchased by Telecom which might be ineligible for investment
allowance:

. The allowance is only available in respect of units of property
coating in excess of $500. Thus a large volume of low value items
may have been incorrectly included in our overall estimate. One
such example might be Telecom's purchases during the wyear of new
telephone instruments. We note from the Annual Report for 1980--81
that expenditure on telephones amounted to $28.6 million in the
vear. Thus if all this expenditure was ineligible, investment
allowance would be reduced by approximately $5 million in this
area alone.

. In order to gqualify for the allowance in a given year, the assets
must be either brought into use during the vear or be installed
ready for use at the end of that year. Expenditure capitalised for
1980-~81 in respect of communications plant in the course of
construction at year end amounted to approximately $257 million.
However, similar expenditure amounting to $250 million appeared in
Telecom's 1979--1980 accounts. On the assumption that plant under
construction is brought into use within twelve months cof the date
of the balance sheet in which it appears, adjustment need only be
made in respect of the increase in value of $7 million. The effect
of this adjustwent would be to reduce our overall estimate of
investment allewance by approximately $1 million.

. Investment allowance is not available in respect of motor cars,
station wagons, panel vans, utility trucks or similar wvehicles, or
other road wvehicles designed to carry a load of legs than one
tonne or less than nine passengers. The analysis of Telecom's
motor vehicle fleet used in estimating motor vehicle registration
charges discloses that a large part of the fleet consists of
vehicles of a type which do not qualify for investment allowance.
Expenditure on the purchase of all types of motor wehicles in
1980-~-81 was approximately $30 million. Assuming that ineligibile
vehicles accounted for more than 50 percent of this expenditure, a
reduction could therefore be made in our overall estimate of
investment allowance for the wyvear of between $3 million and
$5 million to cover this point.
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It has not been practicable within the limits of this assignment to
obtain detailed figures to support adjustments to our overall
calculation of investment allowance based on total additions, but in
order to recognise the existence of ineligible additions we have
reduced our overall estimate of investment allowance by 310 million.
The total deducticn for investment allowance taken into account in our
estimate of liability to income tax amounts to $186 million.

Income tax effects of other taxes and duties

In calculating estimated taxable income for 1980--81, we have made
adjustment to reflect the income tax effects of the inclusion of our
estimates of other taxes and duties. The effects upon fixed assets and
the calculation of tax depreciation have been dealt with above. The
greatest impact, however, is in the area of amounts which would have
been charged against revenue. These amounts would all be fully
deductible for income tax purposes, and our estimate of income tax
payable incorporates the effects of their inclusion. As a result of the
inclusion of these amounts taxable income is reduced by $129 million.

Taxed provisions

It is necessary to make adjustments in respect of certain provisions in
order te reflect the fact that deductions would only be available for
amounts actually paid by Telecom during the year. Our adjustments to
taxable income in respect of such provigions are limited to the
proporticn of the total provisions ghown in the balance sheet which
have actually been charged to the Profit and Loss statement. Thesge
amount to increases in taxable income of approximately $19 million and
$41 million for long service leave and superannuation respectively.

With regard to the provision for superannuation we note that with the
exception of that portion of the total annual liability which is
required to meet Telecom's annual share of pension payments to former
staff, the annual liability for contributions is retained to assist in
funding capital works. These retentions are subiect to an annual
interest charge which is embodied in the total provision, the tax
effects of which are mentioned below. As deductions for superannuation
contributions would only be available on a paid basis, we would expect
a tax paying organisation to obtain full deductions in each year for
superannuation by actually paying over the contributions to the fund
and then borrowing back some proportion to meet requirements for
financing capital works.

Provision for doubtful debts
In accordance with normal practice, we have added back to estimated
taxable income the increase in provision for doubtful debts. A

deduction is only available in respect of specific debts written off.
Taxable income has been increased by $1 million in this respect.

160



2.231

2.232

2.233

2.234

2.23%

Capitalised interest

We have adjusted taxable income to take into account a deduction for
interest which has been capitalised for accounts purposes. We consider
that this is the only way in which interest should be treated for tax
purposes. In making this adjustment we have eliminated the interest
charge relating to superannuation which is unpaid at year end and
therefore considered by us to be non deductible in the year. The
overall adijustment for interest reduced taxable income by approximately
514 million.

Stores

Stores in stock consist of materials and supplies for construction,
maintenance, and operations. Workshops' work in progress is valued at
full absorption cost which is an appropriate method of valuation for

tax purposes.

As Telecom's business does not involve the holding of stocks of goods
for resale the value of stores effectively represents expenditure which
is awaiting capitalisation in fixed assets, or expensing against
revenue as maintenance or other similar expenditure. Conseguently no
tax deductions would generally be available for this expenditure until
the items were either capitalised or otherwise utilised. We consider
that if Telecom was a taxpaying organisation, it might be possible to
obtain some acceleration of deductions in respect of expenditure on
stores by means of earlier capitalisation into fixed assets for tax
depreciation, or by identifying stores of a consumable nature which
could be expensed as and when purchased.

No attempt has been made to quantify possible adjustments for tax
purposes in this area as dstailed information would be required which
is not readily available. The value of stores included in Telecom's
balance sheet at 30 June 1981 was approximately $254 million.

Prepayments

Prepaid expenses are generally deductible for income tax purpcses in
the year in which they are paid on the grounds that they have been
incurred at the time of payment. Thus, where prepayments are claimed
annually, the increase or decrease in the balance of prepayments from
one year end to the next is incorporated as an adjustment in
calculating taxable income. The increase in the balance of prepayments,
which consists largely of rentals and prepaid annual leave, has been
deducted in our estimate of taxable income. This amounts to
approximately $3 million.
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Other matters

Investment income: a measure of deferral of income might be
possible in respect of interest accrued at year end but not vet
received. No adjustment has been made in this respect as the
amounts involved are relatively small;

Maintenance of plant: the charge for maintenance may include some
items which should for tax purposes be capitalised and
depreciated. However, in view of the fact that Telecan's
capitalisation policies are extensive in their scope, we congider
it wnlikely that such items would be of a material amount;

Loan flotation expenses: for tax purposes such expenses are
deductible over the term of the loan or five years, whichever is
the shorter. Telecom's accounting practice is to fully expense
these amounts in the year in which incurred. A review of amounts
expensed over the five years ended 30 June 1981 discloses that
any tax adjustment in this respect would not be material in
size.

Sales tax

We have based our estimate of the value of sales tax fram which Telecam
was statutorily exempted in the year ended 30 June 1981 upon
information supplied to us by Telecom of the total wvalue of its
purchases of materials for that year as adjusted to exclude purchases
of petrol. The liability to sales tax has been calculated by applving a
general rate of 15 percent to material purchases, with the exception of
certain broadcast receiving equipment which would have suffered the
higher rate for the year of 27.5 percent.

Our estimate is approximate and suffers from the following weaknesses:
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although a general review of the types of materials purchased by
Telecom revealed that the rate of 15 percent, would have been
widely applicable for the year ended 30 June 1981, significant
quantities of goods which are exempt from sales tax, such as
conduits, piping, hand tools etc, were acquired;

suppliers may not be required to charge sales tax on their actual
selling prices, and in certain circumstances lower taxable 'sales
values' may be available;

if Telecom has been a taxable entity for sales tax purposes,
sales tax liabilites would alsc have arisen on any taxable goods
such as communications equipment, or even printed matter, which
is manufactured for its own use. In such circumstances, sales tax
on self manufactured goods would have been payvable at the general
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rate for the year ended 30 June 1981 of 15 percent, but would
have been based on a sales value of ‘manufactured cost +

10 percent' thereby bringing into charge some measure of
attributable labour costs and overheads. In this context it is
important to note that self manufactured goods must be
distinguished from self installed goods in respect of which
labour and overheads are also capitalised by Telecam. Information
regarding the value of goods manufactured by Telecom for its own
use in the vear ended 30 June 1981 is not readily available,
although we understand that expenditure undertaken by Telecom in
respect of self manufactured assets is small by comparison with
expenditure undertaken in the installation and assembly of
communications equipment.

In summary we consider that our estimate of sales tax for the year
ended 30 June 1981 ig likely to be overstated rather than understated,
but within the scope of this assignment we are unable to produce a more
accurate estimate. We consider that our estimate is unlikely to be
materially incorrect. Of the total estimated liability of 581 million,
571 million has been attributed to capital expenditure and $10 million
to revenue expenditure. This allocation has been based upon the results
of a similar exercise carried cut by Telecam in respect of the year
ended 30 June 1980 and we consider it reascnable in view of the types
of purchases undertaken by Telecan.

Customs and other excise duties

We have estimated duties in two areas —- the importation of
telecommunications eguipment and components, and purchases of petroleum
and diesel fuel. OQur estimates were made by applying the relevant rates
of duties for the year to the values of the different types of dutiable
purchases as supplied to us by Telecan pergonnel. Of the total
estimated duties of $46 million, $36 million has been allocated to
capital expenditure and $10 million to revenue expenditure, This
allocation has been made by reference to the results of a similar
exercise carried out by Telecom in respect of the yvear ended

30 June 1980, and we consider the allocation reasonable in terms of the
nature of the expenditure on which the duties have been estimated.

Motor vehicle registration and insurance

our estimate of liability tc motor vehicle registration and third
party insurance has been based upon the details of Telecom's motor
vehicle fleet as disclosed in the Statistical Supplement to its Annual
Report 1980--81. Our estimate of 38 million represents an average
composite unit cost of approximately $330 per vehicle, which we
consider reasonable in view of the high annual charge which would arise
on the larger vehicles such as semi-trailers. This amount hag been
wholly allocated to revenue expenditure for the purposes of our
estimate of income tax liability.
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Payroll Tax

We have estimated Telecom's liability to payroll tax for 1980--81 by
applying a rate of 5 percent to the total salaries and wages
expenditure for the year of 31 330 million as disclosed in the
Statigtical Supplement to the Annual Report. Minor exemptions from
payroll tax would have applied in certain states, and the rate of
payroll tax for 1980--81 in the Northern Territory was 4.5 percent. We
do not consider that either of these factors would materially affect
the total estimated liability of $67 millicn. Of this total estimated
liability, $21 million has been attributed to capital expenditure and
$46 million to revenue expenses. This allocation has been based on the
results of a similar exercise carried cut by Telecom for 1979--80 and
we consider it reasonable in view of the high proportion of labour
costs which are capitalised.

Local and state taxes

It is necessary to recognise the fact that Telecon's tax—exempt

gtatus also extends to the area of local and state taxes, such as

land tax and rates generally, although payment iz made for

services provided such as power, water supply and sanitation. The
information which we regquire in order to make accurate independent
egtimates in these areas is not however readily available, and the
circumstances we have had to rely upon Telecom's own estimates as
provided to us by thelr personnel. We set out below our observations on
these estimates, which amount in total to %55 million for 1980--81. Our
comments should in no way ke construed as critical of Telecom's adopted
methods, as we appreciate that they could not necessarily be improved
upon without undertaking a detailed valuation of the Commission's
properties.

Telecom have estimated liabilities for 1980--81 in two areas —-
land tax and municipal rates.

Land tax is charged by reference to wimproved capital values as
assessed by the Valuer General. We understand that unimproved

capital values have not been established in respect of land owned

by Telecom. The estimated liability to land tax has therefore

been based upon Telecom's estimate of the total market value of

its land for 1980-~-81. This has been estimated as 3920 million,

which represents approximately ten times the original cost of the

land as shown in the 1980--81 accounts. We are wunable to comment

upon the validity or reascnablility of this valuation. We would,
however, point out that in general unimproved capital values as
assessed by the Valuer General fall short of current market values due
to a time lag in their determination. As a result we consider that if
$920 million is an accurate assessment of current market values for
1980--81, the estimate of land tax made by reference to this figure is
overstated to some extent.

In estimating the liability to land tax for 1980--81 of

$23 million Telecom have applied a general rate of 2.5 percent to
estimated market value. The rates of land tax and the levels of
exemptions were different for each State in 1980--81, but we
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consider that the use of a general rate of 2.5 percent would
provide a reasonable approximation if applied to accurate
unimproved capital values.

Telecom's estimate of liability to municipal rates for 19280--81 is
$32 million. This has been calculated by reference to estimates of
market value for 1980--81 of both land and buildings. Municipal rates
are generally levied by reference to rateable values placed upon each
individual property, whereas charges for utilities may be levied by
reference to other factors such as volume of usage. Owing to the wide
range of variables which would have to be considered in assessing the
reascnability of an estimated total liability in this area, we are
unable, within the scope of this assignment, to comment further upcn
the estimate of municipal rates produced by Telecom.

In order to recognise the existence of liabilities in the

areas of land tax and rates generally, we have adopted Telecom's
estimates as our own, and have incorporated the +otal liability of
$55 million as an expense in calculating the income tax liability for
1980--81.

Stamp duties

Specific provigion is contained within the Telecommunicationg Act 1975
to exempt Telecom from stamp duties in respect of certain

types of transactionsg. We understand from our discussions with
Telecom personnel that no stamp duties whatsoever are paid by the
Commission, but that no attempt has been made to estimate

liabilities to stamp duties which could have arisen in 1980--81.
Because stamp duties are levied on a wide range of transactions

and at rates which vary from State to State, this is not an area

which lends itgelf readily to estimation. In the circumstances,

we recommend that Telecom should be asked to provide the Committee with
an estimate of the value value of stamp duties which might have been
suffered on its transactions in 1980--81.
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CAPITAL EXPENDITURE

INTRODUCTION

The provision and development of the national telecommunications system
involves a significant, ongoing program of capital expenditure. This is
illustrated in the table below which shows the additions to Telecom's
fixed assets in each of the past five years.

COMMUNICATIONS LAND AND OTHER PLANT

YEAR ENDED PLANT BUILDINGS EQUIPMENT TOTAL
30TH JUNE $ millions $ millions $ millions § millions
1977 712 125 &1 898
1978 779 88 70 937
1979 793 A 59 923
1980 857 76 70 1 003
1981 1 012 73 79 1 164

The guestion of Telecom's strategy for capital expenditure and the
approaches to investment evaluation and financing were dealt with in
some detail in a report by McKinsey & Co. in June 1980 to the
Department of Communications. In accordance with our brief we have not
attempted to re-examine the matters covered by that report in any
depth. The purposs of this paper is to provide an overview of Telecomn's
procedures for control of capital expenditure, under the following main
headings:

. capital expenditure budgeting;
" progress control and reporting.

CAPITAL EXPENDITURE BUDGETING

The planning and programming of capital irivestment is an extensive and
involved process, cuiminating, each year, in the production of capital
works programmes which detail the proposed capital investment in
telecommunications plant and egquipment, sites and buildings and other
anciliary equipment. As such, these programmes constitute the annual
capital expenditure budgets.

Engineering construction program.

The major capital works programme is the 'Three Year Engineering
Construction Programme' (ECP) which details the proposed capital
investment in telecommunications plant. The ECP is prepared annually
and is a three year 'rolling’ programme of the capital works planned
for the fellowing major areas:
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B customer services, that is, the provision of subscribers'
instruments, PABXY equipment, subscriber's carrier and radio
equipment and distribution plant;

. local networks, that is, the provision of exchange switching
equipment and cables, junction carrier and radioc bearer equipment
and junction cables;

f trunk network, that is, the provision of trunk switching
equipment, cables and telephone carrier and radio bearer
equipment;

. data services, which encompasses the provision of data terminal,
switching and transmission egquipment.

2.254 The ECP includes details of:

. the total estimated manhours and labour, material and incidental
expenditure requirements for the proposed capita! works, by sach
plant account;

. major individual projects, including the estimated expenditure
involved in each project;

. the physical achievement targets of the programmes; for example,
number of new lines connected, number of gross auto equipped ends
installed, number of duct kilometres of conducts laid, etc.

2.255 The ECP is developed by each state, within the overall corporate
policies and strategies as formalised in Telecom's corporate plan, and
in accordance with objectives and guidelines as established with
Headquarters, covering such matters as the provision of new products or
services, upgrading of existing services, changes in the level of
services, etc., For example, two of the major objectives of the 1982--83
to 1985--86 ECP for Victoria are to:

. satisfy the expected demand for small business systems, premium
telephones, telex and data;

. eliminate all manual exchanges by June 1984,
2.256 The formulation of the programmes within the framework of the
established objectives and guidelineg, are based on numerous factors,

including:

N forecasts of demand for services and lines, at both the macro and
micro level;

. marketing plans;
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. State and regional network development plans;
. exchange and cable occupancy studies;

. manpower plans, labour productivity targets, material
availability:

. level of funds available for the programmes; etc.

The process of preparing the three year ECP usually commences in June
each year. The draft detailed programmes are completed and submitted to
Headquarters for examination in December. Thereafter, the draft
programmes are revised to incorporate changes that may occur as a
result of the finalisation of manpower plans and the borrowing
programme and/or revised demand forecasts, etc.

The final programmes are approved, in principle, by the Commission.
This is an overall approval in that the Commissgion authorises a maximum
level of expenditure for the first year of the ECP., Individuwal projects
within the ECP are subseguently approved in accordance with delegated
authorities.

Investment evaluation of projects

We are advised that return on investment studies are carried out to
evaluate proposed new services, that i1s, technologically new
'products', or a major change in the type of egquipment used. The basis
of evaluation varies depending on the nature and importance of the
investment but in principle, should follow broad guidelines laid down
by the Finance Directorate in their 'Guidelines for Investment
Evaluation', an extract from which is at Attachment L.

Not all major projects included in the ECP are subject to economic
evaluation. Many projects are considered 'essential' projects in that
they involve the extension or upgrading of the network or basic
services to meet increased demand. As such, these projects usually
result from policy decisions which were made when the development as a
whole was considered and evaluated and they are approved essentially on
the basgis of gervice demand projections, rather than being individually
evaluated. However, economic studies of alternative methods are made
where special sets of circumstances make this necessary, for example,
where a new exchange area is proposed or where a new building is
required.

For projects invelving the expansion or extension of plant, the extent
to which the capacity of the plant is increased is based on general
rules developed from studies on the econcmic utilisation of plant. For
example, in increasing the capacity of an exchange, the amount of
switching equipment installed should be sufficient to meet the expected
increased demand for the ensuing eighteen months to two vears.
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The procedures laid down for the development of the capital works
programmes and the basis of investment evaluation of projects appear
generally thorough although we have not tested the extent to which they
are fcllowed in practice, nor have we analysed the gquality of the
forecasting and cost data on which projects are evaluated. As indicated
at paragraph 2.257, we have not examined the appropriateness of the
internal rate of return thresholds for evaluating capital investment
proposals from the peint of view of their strategic impact on the
profitability of Telecom and the satisfaction of user demand. On the
surface, however, a threshold of 28 percent appears high for low risk
projects, although we understand projects in the range 15 percent to

28 percent can be acceptable in some circumstances. While we recognisge
that Telecom is obliged to ration capital currently, we could see value
in more detailed studies of the economic evaluatiocn criteria adopted
and the impact of capital rationing on service te the public.

PROGRESS CONTROL AND REPORTING

The Engineering, Operations and Commercial departments within each
state are involved in implementing the ECP, with the:

. construction branch of the Engineering department carrying out the
capital works mainly relating to the installaticn of local and
trunk exchanges, main cable runs and major transmission systems;

. district operations personnel mainly responsible for the provision
of customer services, that is, the installaticn of subscribers
instruments, distribution, cables, etc; the Commercial department
undertakes this work in the 'central business district' in the
capital cities, as well as installing subscribers' telegraph, data
and PABX equipment.

The progress control and reporting systems are discussed in the
following paragraphs as they apply to:

. individual projects;
. overall progress of the ECP,

Detailed project control

The approved ECP does not constitute formal approval for commencement
of work on individual capital works projects. Prior to work commencing
on a 'major works' project (projects invelving a total cost exceeding
$15 500}, the detailed engineering specificaticns of the work, and
detailed estimates of the manhours and costs -- labour, material and
incidentals == are prepared and incorporated in a project proposal. The
preposal must then be approved in accordance with delegated
authorities. For example, the State Manager's approval is required for
projects exceeding $500 000 with the Chief State Engineer and
Superintending Engineer authorised to approve projects up to $500 000
and $300 000 respectively, and so on.
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The function of monitoring and controlling the progress of individual
projects is principally carried out at the section level, by the
project engineers or line control officers in charge of particular
projects. The progress of individual projects is monitored and
controlled in physical terms and for major works, through the works
order costing system. For example, the following information on major
exchange equipment installation projects is reported to the project
engineer and line control officer each fortnight:

. extent of physical completion of the project;

. project efficiency, that is, actual manhours compared to scheduled
manhours for the work activities undertaken;

. projected over or under expenditure, in manhours, at project
completion.

Detailed costing of individual major works projects {over 15 500) is
done within the 'work order' costing system and the total manhours and
labour, material and incidental costs incurred on each major works
project are reported, on a four weekly basis, to the sections
undertaking the particular projects. A card record for each project is
maintained by the sections to record the progressive total manhours and
costs incurred against the total estimated manhours and costs for the
project.

During the course of the work, the officers in charge of 'major works'
projects are reguired to report any known major variations or
departures from the estimated manhours and quantities of materials or
cost of incidentals which would cause the final project costs to vary
from the estimated costs by more than ten percent. The procedures also
provide that when total costs approach 80 percent of the total
estimated costs, the officer responsible for the work is required to
review the costs and determine whether the final costs are expected to
exceed the total approved casts by more than ten percent. Where this
situation occurs the additional expenditure should be approved by the
relevant authoriged personnel.

On completion of a 'major works' project, a report is prepared which
details the total manhours and costs recorded and the estimated
manhours and costs. Where the actual costs vary by more than ten
percent from the estimated costs, the engineer responsible for the work
is required to provide an explanation of the variation.
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Overall progress of the ECP

The progress of the ECP is closely monitored on an overall basis, that
is, by plant account categories, in terms of both costs incurred
compared with budget and physical achievements.

As described in the briefing paper on Telecom's accounting systems, the
labour, material and incidental costs incurred in carrying out capital
works are recorded for each category of plant by means of the 'plant
account costing system'.

Reports produced from the plant account costing gystem detail, for each
plant account category, total manhours and labour, material and
incidental expenditure incurred each four week periecd and for the year
to date. This information is reported, in detail, for each operations
district or construction branch gsection and, in summary form, by
departments and for the State in total.

Each four week period, the progressive total labour, material and
incidental expenditure incurred in each plant account is monitored
against the budgeted expenditure for the period to date.

The progress of the ECP, in terms of physical achievements (for
example, number of lines installed, duct kilometres of cable laid,
ete), is also recorded and reported each period against the targeted
physical achievement levels as set in the programmes.

Pericdically during the year, the progress of programmes for each plant
account are reviewed in detail to identify any significant variations
from the total budgeted expenditure for the year. Three such major
reviews are carried out during the year by the construction branch in
Victoria. Based on detailed reviews of individual major projects, the
total expenditure expected to be incurred for the year is estimated for
each plant account and compared with the total budgeted expenditure for
the year. This information, with explanations for any significant
variations from budgeted expenditure, is reported, in a progressively
summarised form, to the State Chief Engineer, S$tate Manager and
Headgquarters.

CONCLUSION

Capital works carried out under the ECP fall into two broad categories,
namely:

. major projects, which may extend over a number of months or
financial years;
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B 'routine' works, encompassing mainly the provision of customer
services in response to demand.

Although we have not been able to examine the system in detail, the
monitoring of capital expenditure appears to be comprehensive. The
progress of individual projects is being closely controlled by officers
in charge of the particular projects. At progressively higher levels of
management., capital expenditure is being monitored and controlled, on a
periodic basis, in terms of total man hours and labour, material and
incidental expenditure incurred, compared with budget and by comparison
of physical achievements against targets.

However, we consider that a greater degree of cost contrel over capital
expenditure could be exercised by:

. placing greater emphasis on individual project cost control
and reporting;

. utilising standard costing technigues to provide feedback on
'routine' type capital expenditure.

To control individual major projects effectively, there is a need for
integrated physical and cost control systems and a consistent,
structured management reporting system to enable the progress and costs
of major projects to be monitored on an exceptions basis and in summary
total at successive levels of management. The present practice of
fooussing control reporting to management mainly on projects when costs
approach B0 percent of estimate, may not always alert attention to
exceptions early enough for corrective action. In our opinion control
reporting should aim to identify variances as early as possible in the
project cycle. This would involve developing the project costing and
reporting systems to provide progressively summarised reports to each
level of management concerned, on a regular reporting cycle, comparing
estimated costs with actual and forecast costs to completion and
highlighting the impact of both actual and forecast variations from
estimated costs. '

In the case of '"routine' type capital works where the work is largely
repetitive in nature, the use of standard costing technigues could
provide an effective means of providing feedback for controlling
expenditure, with variances from standard being reported, in a
progressively summarised form, tc higher levels of management each
period.
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PRODUCT COSTING AND PROFITABILITY ANALYSIS

THE NEED FOR PRODUCT COSTING TINFCRMATION

In common with most industrial companies and with overseas
Telecommunications organisations, Telecam Australia has recognised the
need for a range of cost and revenue information that will assist it
in:

. analysing the profitability of particular services (products),
regions, types of customer ete, and monitoring the extent of any
cross subsidisation inveolved;

. price determination, where prices are based partly or wholly on
cost;

. investment analysis in respect of new or extended services (and by
corcllary, divestment analysis, where redundant or uneconomic
services may be considered for withdrawal}.

Historically, in countries where telecommunications have been operated
ag Government owned or regulated monopolies, product costing typically
has been on a highly aggregated full cost absorption basis, with
average total costs being the main costing consideration. This has led
to certain widely held and largely unchallenged assumptions about the
profitability of certain classifications of gervices and the
implications of cross subsidisation that follow from these
assumptions.

With the developing emphasis in some countries on liberaligation of the
telecommunications monopolies and the potential competitive pressures
on Telecom organisations, both from techncological and sccic-political
developments, the importance of profitability analysis has accelerated
faster than the ability of most organisations' revenue analysis and
costing systems to provide the type of information needed.

In the future, Telecom Australia, in common with other
telecommunications organisations overseas, is likely to face major and
critical challenges (internal and external) on the validity and
adequacy of iteg product accounting data and the implications for
pricing and investment decisions, because:

. rapid technological advance means that Telecom's average total
costs may vary considerably from its marginal costs and those of
its potential competitors;

. pressure is likely to0 increase on Telecan to provide more detailed

Justification of its prices in relation to the costs of providing
particular services;
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. cross subsidisation in pricing is likely to come under increasging
scrutiny, which will increase the need for meaningful and
defensible measures of profitability as between different
services, regions and classes of user;

. Telecom marketing management, faced with competitive pressures,
Wwill need better information for estimating the effects on
profitability and market share of changes in marketing policies
and pricing structures.

In this paper, we review the state of Telecan's product accounting
systems and offer some suggestions for alternative approaches that may
be more appropriate for meeting future demands. It is emphasised that
we have not carried out a detailed study of product accounting
requirements and our proposals are, therefore, in the nature of an
overview to illustrate some of the guestions and principles involved.

TELECOM'S PRCDUCT PROFITABILITY ANALYSIS SYSTEMS

About ten years ago Telecom formed a Product Costing section as part of
its Accounting and Supply department. The objectives of gection were
set out in a 'Product Costing Manual' (which we are advised 1s now out
of date} and related principally to providing information for
managerial planning, control and pricing by dissecting earmnings,
expenses, profitability, capital investment and return on investment
over a range of products or services provided to the public.

From the outset, the product costing system has suffered from the
digsability that the basic accounting systems in Telecom were not
designed and could not readily be amended to produce revenue or cost
information on a product or service basgis. Accordingly, a variety of
methods had to be developed, outside the accounting system, to analyse
data or estimate it in a form suitable for product evaluation purposes.
This has increased the complexity of the system and weakened the
accuracy and validity of its results, difficulties that are well
recognised by Telecaom.

The Vernon Committee commented on the need for better product costing
systems in its report and subsequent consulting studies have alsc made
recommendations for improving product costing. About two years ago a
working party was set up at the direction of the Chief General Manager
to review the preduct costing system. The working party made a
censiderable number of impertant recommendations for changes in
principle and procedures in an internal report drafted in 1980. wWhile
some progress has been made in evaluating and implementing the
recammendations, many depend on revisions to the basic accounting
systems which have not yet taken place.

Arising from the working party review, it was decided to rename the
'Product Costing' system as the 'Product Accounting' system,
recognising that the system analyses earnings as well as costs in
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deriving product preofitablity. Subsequently, as a result of an
organisational review it was decided to releocate the Product Accounting
gection in the Commercial Services department rather than in Accounting
and Supply.

The product profitability analysis systems are therefore, in a state of
continuing development, and improvements are being made progressively
as management'sg needs for information crystallise and basic accounting
and statistical systems are modified. At present the systems serve two
main purposes:

. to provide summarised annual results of financial performance by
broad product type (refer to Table 4 in Volume 1, Appendix A of
the Report);

. to provide more detailed product profitability information to
management, particularly commercial services management, for
preduct management, pricing and investment analysis purposes,
during the year.

We comment on the information and underlying systems used to meet these
two main purpeses in the following paragraphs.

SUMMARY OF FINANCIAL RESULTS BY PRCDUCT TYPE

The summary of results by product type is of importance because it is
relied upon in much of the public debate about Telecom's pricing and
subsidisation policies. We therefore pay some considerable attenticn in
this report to the basis on which products are defined and revenue and
costs allocated in ariving at the summary.

Definition of a product

Products are broadly defined by Telecom in two categories —-- the
physical units ('terminals') -- basic telephone facility, PABX, public
telephenes, etc == which interface with the communication network to
enable a gubscriber to use the network, and the activity (traffic)
generated by the terminals ~- telephone calls, telex, telegrams, etc.
The product groups are listed at Attachment M.

For the bagic telephone services, the products are:

. basic telephone facility (business and non business metropolitan
and country):

. local calls (metropolitan and country):

. trunk calls.
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The basic telephone facility relates to the line which connects the
subscriber's handset to the local telephone exchange and also the first
telephone handset attached to that line. Trunk calls include STD

and international calls.

Seme of the difficulties inherent in the preoduct accounting system
arise from the current definition of products, because it separates
physical items (such as the basic telephone facility) from the network
traffic which these products generate and it mixes a regiconal analysis
with a product and customer type analysis. The normal matching of a
product's costs with all the revenue it generates is not achievable
under this definition. The Telecom working party recognised this
problem and proposed a revised definition which is being developed but
has not yet been implemented for annual reporting-

Product accounting system

The product accounting system is a 'top down' annual operation whereby
all the revenue and expenditure repcorted in the financial accounting
system is allocated over product groups. The process of allocation is
complex and time consuming. Historically, for a variety of reasons, the
results have not been available until well after the close of the June
financial year (1979--80 figures were completed in December 1980 and
1980--81 figures in April 1982).

A basic difficulty for Telecom is that the financial accounting system
does not identify revenue or expenditure by product group. The product
accounting system therefore has to commence with the revenue or
expenditure as it is described in the financial accounting system and
distribute it over products using a variety of assumptions and
estimates. The processes which are involved in allocating revenues and
costs to products are discussed in Attachment N, which identifies a
number of problems of principle and precision in the allocation bases.

The system is a detailed full cost absorption process, which suffers
from all the conceptual and practical difficulties of average costing
systems. Given the revenue and cost allocation principles and
assumptions on which it is based and the difficulties in obtaining
revenue and cost data in appropriate analysis from the financial
accounting systems, the system appears toc be thoroughly and
consclentiously followed. However, because of the nature of the system,
the information produced in its annual reporting is, in our opinion, of
doubtful validity and needs to be interpreted and used with great

CAaAY S

Use made of product accounting information

The need to interpret this information carefully in relation to the use
to be made of it is well recognised by Telecan management. However,
because this product information is quoted ocutside, there is every
possibility that the results derived from the products may be accepted
as absolute, without the qualification that they are only as valid as
the assumptions and estimates on which they are based.
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The main use which appears to have been made of Telecom's annual
product accounting information has been in reviewing the relative
profitability of different products and classes of user of the network.
Based on thege reviews and other factors, deductions about the extent
of cross subsidisation have been made and pricing policies presumably
have been influenced. Submissions to the Inquiry and Telecom's response
to guestions refer to '"loss products' accounting for $290 million and
from this reach conclusions concerning cross subsidisation, which may
not be valid if hased on this figure of $290 million alone.

In its management of the financial performance of its services, and to
a lesser extent in pricing policy, Telecon places considerable,
although qualified, reliance on judgements based on its product
acoounting system. This is described in the following extract from the
1980--81 Telecom Australia Annual Report {page 23}):

"Four major services make up the national telecommunications
system, namely Telephone, Telegraph, Telex and Data. Each service
uses its own separate terminal equipment but shares cammon
communications channels, which constitute the major part of the
national system, with the other services. Because of this common
use of major parts of the network it is not practicable to
identify directly all items of expenses and earnings with the
individual services, therefore conclusive financial results cannot
be determined for each service. However, information is available
from other sources that, used in conjunction with data derived
from the accounting system, allows judgements to be made in regard
to the respective financial performances of each of the services.

In terms of direct expenses, direct earnings and traffic volumes,
the telephone service is by far the most significant categery and
had a major influence on the overall profit earned in the year.
Within that service, however, results varied widely. While the
basic telephcone facility and local call service in metropolitan
areas more or less broke even, corresponding earnings in the
countyxy fell far short of the associated costs of servicing the
capital, maintenance and operating costs involved and resulted in
a heavy drain upon the overall results. Public telephones and
customer services other than the basic telephone facility were
alsc unprofitable but the continuing profitability of the trunk
service coffset losses in other areas.™

Validity of profitability conclusionsg

Because of the importance of these conclusions to future policy in
relation to Telecom investment and pricing, we have attempted to
appraise the validity of the profitability and cross subsidisation
conclusions drawn from the present product accounting system. This
appraisal is based on a limited study and it was not possible in the
time and with the information readily available from Telecom's
accounting and preduct costing systems to conduct an authoritative
analysis. However, the appraisal does raise some important questions
for pricing policy.
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The final output of the annual product accounting system is summarised
in the 'summary of financial performance by product type 1980~--381"'
which is reproduced in Volume 1, Appendix A, Tabkle 4 of the Report.
This indicated, inter alia, that country services generally resulted in
substantial 'losses', whereas metropolitan services, while not
profitable overall, did not incur the same magnitude of loss. It
concluded that trunk call services were highly profitable and
effectively subsidised most of the other services. It indicated also
that certain other services, particularly leased call telephones and
public telephones, incurred significant losses. We comment on some of
these conclusions below.

Public telephones

For 1980~-81 the product costing system reported that public telephones
incurred a loss of $43.3 million, derived as follows:

$ millions

Revenue 5.9
Costs 49.2
Loss {43.3)

Revenue was comprised almost entirely of public telephone call fees,
shown as $5.6 million; the balance, 50.3 million, was made up mainly of
interest received on investments (funds on deposit) and sales proceeds.
The amount of $5.6 million did not represent the total call fees
passing through public telephones, which amounted to $55.6 million. The
reduction of $50.0 million was based on the premise that the call fees
generated by public telephones should be classified with all other
local and trunk call revenues which are displayed separately in the
proeduct accounting system. On this basis, it was deemed by Telecaun that
for each 10 cent public telephone call, 9 cents should be allocated to
local calls and only 1 cent should be classified as public telephone
call fees.

While the approach followed in the product accounting systm is logical,
given the premise on which it is based, we consider that this premige
could give a misleading result if the information is being used to
evaluate the contribution made by a product to the overall results of
the network. For that purpose, it can be argued that the revenue from
public telephone call fees should include the total call element, which
would have the effect of increasing public telephone revenue to

$55.9 million and reducing local or trunk revenue accordingly.

The product accounting system allocates all costs over all products.
Therefore, public telephone revenue is charge with a variety of costs
in arriving at profitability. These are:



$ millions

Direct costs
Maintenance 21.4
Depreciation 8.6
Interest 3.6
Operations — postal fee 5.2
5.0

Operations 44.5

Indirect costs
General administration 2
Engineering 1
Research 0
Acoccommodation services 0.
Customer services 0
0

Other 4,

B2

-]

2.3086 Maintenance ($21.4 millicn) is derived from maintenance records for
service calls together with an allowance for supervision and
engineering overhead costs. Depreciation ($8.6 million) and interest
($3.6 million) are related to the level of investment in public
telephones including a share of ducts and tunnels, subscribers cable
distribution, main and aerial lines, but excluding the costs of the
trunk network. The charge of $5.9 million for 'operations —- postal
fees' represents fees paid to Australia Post for services relating to
public telephones. The other operaticens costs ($5.0 willion) are
regarded as wmainly direct costs of the product. The total of these
costs ($44.5 million) is reasonable as a direct charge against public
telephone revenue.

2.307 The remainder of costs {$4.7 million} represents a share of overhead
and other joint costs. The basis of allocation is reasonable given that

the objective is to allocate all costs.

2.308 To determine the contribution of public telephones in 1980--81 we would
suggest that the following presentation is more relevant:

$ millions

Revenue 55.9
Direct costs 44,5
Gross contribution 11.4
Overhead allocation 4.7
Contribution to network costs 6.7
2.309 On this basis public telephcnes made a positive gross contribution to

the network of the order of $11 million which, after the allocation of
overheads, still left a contribution of nearly $7 million, before
charges for the use of the network. While it is not feasible with the
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present product accounting system to apportion the joint costs of the
network to source of traffic with any accuracy, Telecom has estimated
that, if all direct costs of the network were apportioned in proportion
to the approximate nrumber of calls made in the year, the public
telephones' share of network joint costs would be about $32 million.

Leased coin telephones

For 1980--81 the product accounting system reported that leased coin
telephones incurred a loss of $10.5 million, derived as follows:

$ millions

Revenue 1.4
Costs 11.9
Loss (10.5)

Under the agreement with Telecom, before the 1981 charge increase,
lessees of telephones received a discount of 2.7 cents per call if the
telephones were STD-barred. However, following the game logic as with
public telephore calls, an amount of 9 cents per call was transferred
to local calls. Since many fees actually received were at the reduced
value of 6.3 cents per call the transfer of 9 cents left a deficit on
call revenue of 2.7 cents per call in these cases. The actual call fees
for 1980--81 were gross of $21.1 million against which discounts of
$4.5 millior had been allowed. In our opinion, the gross revenue and
the discount should be taken intec account in evaluating the
contribution of leased coin telephones.

The other significant revenue item was rental of $5.6 million. There
was a problem in deriving this figure because rental from leased coin
telephones was not specifically earmarked in the accounting system.
However, an acceptable approximation was arrived at by applying the
annual rental for a leased coin telephone to the number of telephones
being leased.

Revenue from leased coin telephones could, therefore, be restated as:

g millions

Gross call fees 21.1
Less discount .
16.6
Rentals 5.6
Connection fees 0.2
Other 0.1
22.5

{(Under the new arrangements for leased coin telephones, following the
1281 increase in public call fees to 20 cents per call, the lessee
keeps all the money in the coin box of the red phone, and pays Telecom
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15.6 cents per call. The lessee therefore obhtains a commission of 4.4
centg per call. Under this new arrangement, the product accownting
system will %transfer 12 cents to local call revenue and leave 3.6 cents
per call as leased coin phone revenue, which, if wvolume does not
change, will make red phones appear less unprofitable under the present
aystem).

2.314 The costs allocated to leased coin telephones in the product accounting
system were:-

5 millions

Direct costs
Maintenance 3.9
Depreciation 2.7
Interest 1.0
2.5

Operations 10.1

Indirect costs

General administration 0.6
Customer services 0.5
Accommodation services 0.3
Engineering 0.2
Other 0.2 1.8
$11.9
2.315 To determine the contribution of leased coin telephones we would

suggest that the following presentation is appropriate {using
1980--81 figuresg):

5 millions

Total revenue 22.5
Direct costs 0.1
Gross contribution 12.4
Overhead allocaticn 1.8
Contributicon to network costs 10.6
2.316 On this basis leased coin telephones made a positive gross contribution

of over $12 willion, which, after the allocation of overheads, still
left a contribution of more than $10 million before charges for the use
of the network. Using a similar basis for apportioning joint network
costs as for public telephones, Telecan have estimated that leased coin
telephones' share of direct costs of the network would be approximately
$11 million.
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Country subcribers

The 1980--81 results of country subscribers services were reported in
Telecom's product accounting system as losses, as follows:

$ millions

Basic telephone facility

Country business (50.1)

Country non-buginess (138.6) (188.7}

Local call service == country ( 63.3}
Loss (252.0}

If an objective of management is to determine the contribution of
country services, then in our opinicn the present definition of
products is not adequate. It should be extended to include all the
revenue generated by country subscribers and the direct ¢osts incurred
in generating that revenue.

At present, the Telecom product accounting system reports $767 million
as 'local calls, country' and $1039 million as 'trunk calls' (including
STD callg). Some part of this $1039 million must include traffic
generated by country subscribers but the revenue accounting system does
not identify which part of trunk revenue is generated by country
subgceribers and the product accounting system does not allocate any
portion of trunk revenue to the country products. Further, it could be
argued that for certain types of decision, some allowance should be
made for revenue generated by trunk calls received by country
subgcribers which would otherwise be logst if the network was not
serving country areas.

Allocation of costs is not a simple process in a telecommunications
network, particularly in trying to determine what it costs Telecom to
get country subscribers onto the network and to keep them in operation.
It is not difficult to identify the costs for physical items
(subscribers’ handsets, lines, cables and exchanges} in terms of
depreciation, interest and maintenance, and it is possible to identify
these physical categeries of costs in geographical areas {districts).
The problem occurs in attemping to allocate the total 'network cost®
across the basic telephone facility, local and trunk calls. There is a
large propeortion of joint costs which, if they are to be allocated to
products or regions, can be allocated only on the basis of assumptions
which are technically debateable.

The original product costing system allocated the cost of maintaining
exchanges to local calls (metropolitan or country) depending on whether
the costs were for metropolitan or country exchanges. This could be
challenged because, if costs of local exchanges were to be allocated
this way, then there was an implicit assumption that the costs of
maintaining local exchanges were caused solely by local traffic.
However, local exchanges are part of the whole network, essential for
local and trunk calls; a trunk call cannot be made unless there are at
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least two local exchanges, one to switch the call over to the trunk
exchange at the originating end, the other to receive the call from the
trunk exchange at the receiver's end and switch it through to the
recipient. For this reason Telecom now allocates some of the exchange
costs to the trunk calls product, particularly that part of the local
exchanges and the local inter-exchange trunk distribution costs which
relate to trunk calls.

2.322 In this analysis we have not challenged the allocation of all other
Telecom expenses to country subscribers. The shares of these expenses
that have been allocated are:

% of
$ millions total
Operating expenses 77.2 15.9

General and administrative
exXpenses 49.6 25.9
Accommodation 28.2 24.2

155.0
2.323 These percentages are not, prima facie, unreasonable. However, to the

extent that these costs are not direct, the principle of allocating
them is debateable, in evaluating the contribution of country
subscribers. Various methods of allocating these costs could be
utilised, based or justifiable assumption and all possibly producing
different answers.

2.324 The resulting 'loss' on country subscribers of $252 million is
therefore debateable on cost allocation grounds. More important,
however, it can be argued that the total revenue which country
subscribers generate, including trunk revenue, should be allocated to
the country products in evaluating their contribution to the costs of
the network. If they generated 25 percent (35260 million) of the total
trunk traffic ($1032 million) then on this basis country subscribers
made & positive contribution, before charge for the use of the trunk
network. We understand that Telecom statistics indicate that country
subsgcribers generate something in the order of 40 percent of trunk
{3TD) traffic.

2.325 Our intention in this paper is not to state what profit or loss can be
properly attributed to country subscribers. This would require a much
mere extensive analysis of revenues and costs and the estimation of the
country share of the network costs. Rather, we have aimed at
questioning the validity of the reported loss on country services
which, we believe, could result in misleading conclusions.

Trunk versus local call services and other preducts
2.326 For 1980--81 the product accounting system reported that trunk call
services yielded a profit of $600.1 million compared with a local call

loss of $62.7 million taking metropolitan and country call services
together.
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Under present arrangements, trunk call revenue can only be generated if
there is a total network in existence and cannot be viewed in isclation
from the terminal products which connect the subscriber tc the network,
or from the metropolitan and country exchanges which link the
subscriber to the trunk system. Further, the statistical methods for
analysing revenue as between trunk and local calls are recognised as
being imprecise.

In addition, the earlier analysis of the product accounting system
indicates that there are many issues that can be debated about the
methods and assumptions for allocating costs to the network. These
conceptual costing difficulties, together with the guestions concerning
revenue allocation weaken the conclusions about the relative
profitability of trunk calls compared with local calls and compared
with other products as currently defined. Nevertheless, it is unlikely
that these difficulties would negate the general conclusion that trunk
calls are a major contributor to overall profitability =- but the
conclusion needs to be tempered with the recegnition that the present
figures are far from precise.

Conclugions

The product accounting system gsuffers from significant difficulties
with regard to both revenue and cost apportionment, difficulties which
are well recoguised by Telecom. The conceptual problems inherent in
describing products in terms of terminals and traffic are highlighted
in the treatment of revenue from leased coin and public telephones.
Arguably, the practice followed understates the real revenue that those
products have generated and does not identify all the costs caused.
However, given the present revenue accounting system, the product
accounting does not (and cannot) identify the revenue generated by all
products.

Similarly, the question of which costs to include and how to allocate
them to products is complex. Many costs are Jjoint costs which relate to
the total network and depending on the objective for which the cost
allocation is being done, can be allocated many different ways to
produce many different results.

when this uncertainty regarding the methods of apportioning costs is
added to the difficulties with the allocation of revenue under present
revenue accounting systems, the analysis of product profitability
produced by the product accounting system is unreliable for the uses
being made of the data externally-

INFORMATION FOR COMMERCIAL MANAGEMENT

Recogniging the inadequacy of the original product accounting system in
providing information for commercial management planning and decision—
making, Telecom have been developing a number of additional approaches
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to product profitability analysis. These include:

. ad hoc costing studies;
. cost modelling.

Ad hoc studies

Over the years a number of ad hoc costing studies have been conducted.
In 1272~--73 a substantial network costing exercise was undertaken to
estimate from engineering data the capital, maintenance and operating
costs of typical compeonents of the network {(e.g. a two-way telephone
bearer) and express these as costs per mile. These mileage costs were
developed for all main components of the network, althcough the main
purpose of this study was to estimate the costs of private lines. The
study was updated to some extent in 1974--75.

However, it is stressed that because the accounting system was not
geared to produce this type of information, the costs were estimates
based on engineering data and were not integrated with, nor fully
reconciled with, the financial records.

Engineering traffic studies were also used to estimate the revenue
attributable to different parts of the network. In related studies, a
comparisen of the attributed revenue and the estimated costs per mile
yielded some conclusions about the profitability of the network; for
example, there was some evidence to support the view that long haul
trunk traffic was more profitable than short haul traffic. Current
pricing policy is based on that understanding.

While the results of the 1972-~73 network costing exercises are out of
date in cost terms now {and the basis of the cost estimates was not
examined by us in any detail) the exercise provided some confirmation
that detailed analyses of the costs and revenues of particular segments
of the network are feasible, at least for the trunk network. Further,
the engineering traffic studies demonstrate that it is possible to
obtain estimates of revenue on a source/destination basis and
attributable te particular segments of the network. However, because
they are necessarily ad hoc, and not supported by appropriate
acccounting and costing systems, they are time consuming and expensive
and their accuracy is not easgily verifiable.

Costing models

Since 1279, Telecom has been operating a modelling system aimed

initially at establishing the contribution from the various physical
products classified as 'Vertical Products' and 'Other Data Services'
which generally relate to terminals and attachments and leased data
lines. The system uses a computer model and manual processing which
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allows for costs to be built up from data obtained outside the
financial records {such as the hours allowed wnder Telecan engineering
productivity standards for installing a particular product). It has
been used by Telecom to evaluate the relevance of current prices and to
assess the potential profitability of new products for investment
evaluation purposes.

The approach is a 'bottom-up' technigre which relies on building up the
costs from a zero base. It is being extended to cover most products and
ultimately could be used to cost all products.

This system is based on the contribution method. 'Contribution’® is
defined as the surplus of revenue over the direct costs of earning that
revenue; this surplus is then referred to as a contribution towards the
total indirsct costs of the organisation. If the sum of all
contributions exceeds these indirect costs the organisation makes a
profit. Profits can be increased by ingreasing the sum of the
contributions or reducing the indirect costs, or a combination of both.

Calculation of costs and contributions

Costs are calculated at two levels —— 'direct variable costs' and
'total direct costs'. The following elements are included in
calculating the 'direct variable costs' of a product:

. labour and direct material costs while on the job; derived from
engineering work performance standards;

. district and state engineering overheads;

. superannuation and long service leave assoclated with the above;

. capital charge, caleculated on the basis of the cost of capital
(original asset cost, installation and interest) amortised over

the 'accounting' life of the item.

The following direct 'fixed' costs are added to this direct variable
cost to produce 'total direct cost':

. the cogt of administration and support;
. the related superannuation cost (25%) and long service leave
(Bg).

The contribution per product is derived by deducting this total direct
cost from the annual rental or other revenue.
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Evaluaticn of this approach

The strength of this approach is that it highlights both the total
direct variable costs and the total direct costs in evaluating the
tariff contribution. The direct variable costs fairly represent the
cost of holding and maintaining the product over its accounting life.
The other costs allowed for in reaching the '"total direct cost' involve
rore assumptions and are more subjective in terms of cost allocation.
The weakness of the system, which is recognised by Telecam, is that it
is not possible currently to integrate it with the financial accounting
system, and itg results are therefore difficult to reconcile and
varify.

Use of this information

Telecom's commercial services organisation includes product managers
who are responsible for planning and marketing of new and existing
products; this responsibility includes advising the Commission on
appropriate prices. The cost modelling information is used by product
managers for:

. certain products currently in use, to assess whether current
prices cover costs and to arrive at appropriate charges:

. new products, to assess their expected profitability, as a basis
for price determination and investment evaluation.

We endorse the cost modelling adopted by Telecom as a useful approach
to highlighting those costs which are relevant for decisions relating
to investment and prices. The system, which is relatively new, is

still being developed, particularly with regard to testing the
reasonableness and the impact of the percentage allowances for cverhead
and administrative support. hs yet, the system has not been reconciled
with the financial records and it applies only to certain categories of
products.

Results generated by this system to date indicate that Telecom's
prices for products do not always covexr direct costs (as defined). In
such cases, it has been recommended within Telecom that prices be
increased, provided the increase is no higher than 20 percent in any
one year.

AN ATLTERWATIVE APPROACH

There are a number of approaches to product accounting that could be
considered to overcome some of the difficulties discussed earlier in
this chapter. A more detailed study of the needs for product management
information and of the revenue accounting and cost recording systems
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would be required to specify the ideal preduct accounting system to
meet the various needs of management for cost and profitability
analysis information. However, we offer suggestions in this section on
the general nature of a revised product accounting system which we
think could be appropriate for Telecom. We recognise that a number of
costing studies have been undertaken in recent years by and for
Telecom, but they do not appear to have resulted in any substantial
charges in the gystem for product accounting.

In suggesting an alternative approach to preoduct accownting we support
the views of Telecom's product accounting management, who are moving
towards a different definition of products and an approach to
allocating revenue and costs to products which concentrates on direct
costs rather than attempting full cost absorption. While full cost
abgorption would be feasible under this approach it would require the
adoption of relatively arbitrary allocations of joint costs and
overheads and, in our opinion, would not be helpful in most areas of
decision making. In the final section of this part of the paper we
provide some broad estimates of the effect of adopting the alternative
approach.

Definition of products

The term 'product' is used in Telecom to define those parts of the
total revenue earning services for which management reguires
information about profitability for pburposesg of investment and pricing
policy. Information relating revenue earned with the cozsts of
generating that revenue can be considered in three different
categories, which can be regarded as overlaying each other in a three
dimensional form:

. by type of service or 'product' (trunk calls, local calls,
terminal eguipment etc.);

. by gecgraphical region (country, metropolitan, etc.);
. by type of user (class of customer, business, etc).

It would be possikle to conceive of a product accounting system which
analyses revenue and cost in total in three dimensions covering each of
the above categories but thig would depend on clearly defining Telecan
management's needs for infoymation in these areas. Tn practice, Telecom
has opted for a composite approach which analyses the total revenue and
costs over a mixture of the above three categories. It is this mixing
of the categories which causes the difficulties of interpretation
outlined earlier in this paper.

If, for example, it was considered necessary and worth the cost to have

information on the relative contribution of country services compared
with metropolitan services, then all services should be included in
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this analysis. Under Telecon's product accounting system only some of
the revenue and some of the costs are allocated to country and
metropolitan product types. Similarly, an analysis of contribution by
type of user would raguire all services to be classified over the
different user groups being considered. This may reguire a more
detailed analysis than just business versus domestic user; for example,
many industrial organisations evaluate profitability of large customers
versus small customers, and some go as far as analysing the
profitability of individual large customers.

In this review we have not examined the type of information that
Telecom may regquire in regpect of regional analysis or customer
analysis. However, we have given some thought to the way in which
services could be analysed te provide contribution information on a
service or product type basis and we have taken into account the
research and conclusions drawn by the Product Accounting Working Party
in this respect.

There are two fundamentally different ways of analysing preduct
profitability in telecommunications:

. treating the type of terminal device and the traffic it generates
in the network as one combined product and attempting to measure
the revenue and costs caused by that terminal and its associated
traffic; this requires a means of disaggregating network usage and
costs by terminal product and has not proved feasible to date;

. treating the terminal as one product and the network as a separate
product (or products). In this case costs and revenue of terminals
need to be separated from costs and revenues of the network. This
requires a transfer pricing policy between terminals and network
in deciding how to allocate revenue.

Many of the product accounting problems referred to earlier arise
because of the mixing of these two approaches in Telecom's original
product definitions. However, there may be cases where, depending on
the use to be made of the information, management need product cost and
revenues analysed both ways.

On this basis, we consider that Telecom's total services can be
considered as comprising three separate product segments:

. terminal equipment, whereby subscribers can establish connections
with the communications network;

. subscribers' lines, which provide the link from the subscribers'
terminals to the network, ending at the subscribers' exchange;

. the telecommunications network, comprising local and trunk
exchanges, cables, wires, carrier and radio equipment Australia
wide.
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Within each of these three broad categories, however, it is feasible +o
undertake more detailed revenue and cost analyses for specific
purposes, but it is essential that the results of such analyses are
used for the correct purposes and not generalised for other purposes.
For example:

(a) the revenue and direct costs of groups of terminal equipment, or
individual terminal products, could be asgessed and reported for
performance monitoring and pricing and investment considerations;

(b} the costs of subscribers’ lines and the interface with the network
at the subscribers; exchange could be analysed by region, by type
of user or by individual subscriber to establish a basis for
pricing and investment policy in relation to connecting and
maintaining subscribers to the network and evaluating subscriber
subsidisation;

{(c) the network could be analysed to obtain estimates of revenue and
costs relating to particular types of services using the network
(local calls, trunk calls, telexes, DDS etc.).

For these purposes the broad product classification we have suggested
appears appropriate overall, but within that classification careful
consideration needs to be given to the individual categories of users
and sexrvices.

Effect of proposed broad product gegmentation

Given the information and time available it was not possible to attempt
a complete recosting of Telecom's services within the three broad
product segments described in paragraph 2.354 above. However, we have
attempted in the following table to adjust the 1980--81 summary of
financial performance by product type to show the approximate impact of
adopting a broad product classification as proposed above.

It is possible to allocate direct maintenance, depreciation and
interest costs to the three segments. However, revenue is not collected
on the basis of separate terminals or line c¢harges. Therefore terminals
and subscribers' lines must be combined in this presentation.
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Table I — Alternative Presentation of

1280--81 Financial Performance by Product Type

Terminals and Subscribers Lines

$ millions

Rental 704
Connection feess and miscellaneous i20
824
Less: Direct maintanance 342
482
Less: Interest 192
Depreciation 270 462
Segment contribution ——— o
Network
Total call revenue 1562
Less: Direct maintenance 286
1276
Less: Interest 216
Depreciation 217 433
Segment contribution
Total segment contributions
Add: Sundry income (directory advertising,
telegraphs, interest received and
sales proceeds)
Lesgs: General overhead cost:
Operational , commercial and
customer service expense 485
Accommodation 116
General administration 122
Depreciation (other than plant) 47
Sundries 14

Net Profit reported

20

843
863

224
1087

854
233
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TOWARDS A NEW PROFITABILITY ANALYSIS SYSTEM

Because of the importance of reliable profitability infoxrmation to
Telecom in the rapidly changing future for the telecommunications
industry, we conslider that a new profitability analysis system, will be
needed and could be designed to provide the facility, if required by
management, for analysing contributions made by:

. services (products);
. types of users;
. regions.

The extent of the analysis would depend upon a full appraisal of
management's needs (and the needs of regulatory bodies) for
profitability and cost information. The system should be integrated
with the financial accounting and management information systems.
Depending on the cbjectives agreed for the product accounting
information, substantial changes to the basic revenue accounting,
financial accounting and plant cost recording gystems would probably be
needed.

In telecommunications, costs can be considered in three broad
categories:

. those costs which vary directly per wnit of activity (short run
variable or marginal costs):

. other operating costs which do net wvary per unit of activity but
will vary with larger increments of activity in the longer term
(stepped or semi-variable costs};

. facilities costs, that is costs of owning and maintaining a
facility including depreciation and interest on capital {(fixed or
long run marginal costs).

Some of the costs in each of these categories can be regarded as
'direct' in the sense that they can be identified directly with a
product or service. Others are '"indirect' or jeint costs, which cannot
be related to any one product or service other than by arbitrary and
questionable apportionment. Some direct costs are variable with volume
of traffic, but mogt are fixed in the short term.

Initially revenue and direct costs should be allocated intc the three
major categories of services described at paragraph 2.354. If needed,
the additional facility could be provided to analyse these revenues and
costs into greater detail and to report them by regicnal and user
classifications.

As a pasis for this system, the concepts of the 1972--73 network
costing exercise would need to be re-established, costed asset
registers introduced and a capital cost data base developed and
regularly updated, which could be used for deriving reliable
depreciation and interest allocations over product groups, individual
products and to provide regional analyses.
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Maintenance and operating costs are currently not analysed in the
accounting or costing systems in sufficient detail for them to be
allocated to individual terminal products. The redesigned system should
provide for this level of analysis.

Greater emphasis should be placed on the traffic sampling studies
carried out by the engineering division and the results of these
studies integrated with the profitability analysis system, so that, if
needed, it is possible to estimate incoming and outgoing traffic
revenue cn a regional basis and if necegsary to allocate revenue to
particular segments of the network.

For the purpose of profitability analysis we agree with the working
party that a contribution approach should be adopted, which means that
only those costs which are direct to product (but not necessarily
variable with traffic in the short term) should be compared with the
revenue generated directly by the product to determine a contributlon
to the remaining indirect costs. Contributions can be assessed at
different levels —-- e.g. contribution for product, for preduct group
and in total for all product groups. For this purpose, the main costs
that could be regarded as direct would be the facilities costs of
interest and depreciation and that part of maintenance which can be
directly related to the product. On this basis we estimate that some
36 percent of total cost would not be allocated directly to preducts,
and would represent the 'overhead' which product contributions, in
total, are expected to cover.

Further study would be needed to verify this, but with an adequate data
basis of capital costs and using engineering traffic studies, it may be
feasible to as ascribe the direct costs of the network to segments of
capacity and to unconnected capacity. The direct costs could then be
ascribed to services or products by deriving a cost per unit of
capacity for each segment of the network and identifying separately the
facilities cost of unutilised capacity. The direct costs per unit of
capacity could he used as a basis for reporting contributions against
particular types of service, regions or customer groups, provided
revenue can by analysed or estimated in similar categories. Under
pregent systems, revenue analysis is not adequate for this purpcse, but
we understand that engineering traffic studies can be utilised to
provide a reagonable approximation of revenue analysed in this way.

Although valuable developmental work has already been done by the
Telecom working party and the product accounting section, the detailed
design and implementation of a costing and profitability analysis
system of this type to provide meaningful information in up to three
di.fferent dimensions would be a major task for Telecom and would
require considerable time and resources. The extent to which this range
of information is needed by Telecom and the costs of providing it would
reguire careful evaluation by senior management. Nevertheless, we
believe that future demands on Telecom will make this type of
information of increasing importance to management.
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PRICING POLICY

INTRODUCTION

This paper describes the approach Telecom uses for pricing currently
and discusses some of the options available in pricing policy. The
paper 1s set out under the following headings:

. current telecommunications practice;

. cross subsidisation;

. economic pricing theory;

. commercial pricing practice.

CURRENT TELECOM PRACTICE

The basic approach to telecommunications pricing in Australia is to
provide the same service at the same price nationally. Where there are
identifiable cost differences, broad price differentials exist, for
example, trunk rates vary with distance and there is an increased
connection charge for subscribers more than a gspecified distance from
the exchange. Prices for each service are based broadly on costs
averaged across all subscribers to that service, in order to recover
total costs and achieve the reguired rate of return. In this context,
costs are historical (but subject to the 1975 revaluation of fixed
assets) and the rate of return is geared to the 50 percent internal
funding objective in respect of capital expenditure.

Telecom's operations from a priecing point of view are divided into two
categories:

. a basic service, comprising:
- rentals payable for telephone exchange services:
~-- charges for telephone calls made within Australia;
-= charges for telegrams sent within Australia:

. non basic services comprising:

- rentals and sale prices for customer terminal equipment
including PABX's and small business systems;

- installation and removal fees;
- telex rentals and call fees;

- private line rentals;:
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2.373 Prices for the above services are based on the following general
principles:

. rentals of basic telephone services are set nationally, breadly to
recover capitalised installation costs and maintenance over the
life of the installation;

. charges for telephone calls made within Australia are in two
categorieg:

- local calls (i.e. calls between subscribers in the same
charging zone or in adjoining charging zones) are charged
at a flat rate per call irrespective of distance or duration
of call;

- trunk calls (i.e. calls between subscribers in non-adjacent
charging zones) are charged at a rate related to the duration
of the call, the time of day and the distance over which the
calls are made;

. prior to the formation of the Commission in 1975 telephone trunk
call fees were not closely cost related; the changes since then
have been designed to move rates closer to overseas equivalents
and to take account of general cost inflation and demand factors,
but there is still a considerable way to go in moving towards cost
related pricing, because of the limitations of product cost data
and the historical structure of the rates.

charges for telegrams are based on the number of words in the
message with a fixed minimum charge, and there are special rates
for urgent or special deliveries; again the rates are largely
historically based, and adjusted to take account of general cost
inflation and demand facters -~ telegrams are regarded as being
fairly price elastic because of competing technologies and there
is a limit to the extent by which cost increases can be recovered
by price increases;

f sale/rental prices for the several hundred terminal products
offered to customers by Telecom have been determined on a number
of bases historically, but more recently have been the subject of
detailed market planning, computer cost models and rate of return
considerations. These developments have been introduced to achieve
a more commercial, cost related pricing peolicy, although there are
still anomalies in the pricing structure which have to be worked
out over time;

. connection charges for new telephone exchange services are set at
a level which takes into account subscriber demand, availability
of capital and resources and social considerations, including the
need to keep waitino lists at an acceptable level. The charge is a
flat national rate for connections up to 16 kilometres from an
auntomatic exchange, and is not directly cost related. Special
arrangements were introduced for subscribers in rural and remote
areas in 1982.
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Proposed changes to charges for basic telephone and telegram services
must be approved by the Minister of Communications. Prices for other

services and facilities may be varied with the Commission's approval.
In addition to the above requirement, the Commission can and does get
occagional ministerial directives. All tariff changes are promulgated
in the Rustralian Gazette.

Ministerially approved charges

There have been five main changes in the last ten years in basic
telepheone charges, as follows:

. in 1974 telephone rentals increased from a flat $55 per annum for
all subscribers to $85 for business users, and $65 for non-
business users thereby introducing a differential rental for
different classes of subscriber; at the same time, local call
charges increased from 4.75 cents to & cents, and public telephone
call charges increased from 5 cents to 10 cents;

. in 1975, business rentals increased from $85 to $120, and non-—
business rentals from $65 to $85; local call charges increased
from 6 cents to 9 cents;

. in 1981, business rentals increased from $120 to 3158 and non-
business rentals increased from $85 tc $95; in 1982 local chargesg
went from 9 cents to 12 cents and public telephone calls from 10
cents to 20 centsg;

" STD call fees remained largely static from 1975 until 1981/82
when the tariffs for short distance calls were increased and long
distance calls (over 645 kilometres) were reduced. The Ffees for
all STD calls made outside the 8 a.m. to 6 p.m. period were
reduced;

. local call rates and short distance STD rates were increased again
in August 1982 and longer distance STD rates reduced further.

We were advised that the general increases in rental and short distance
call fees were designed to bring the charges more into line with costs
and to raise additional revenue. The more recent changes in STD rates
have been designed to progressively redress the imbalance between long
distance and short distance call fees. Long distance call fees
appeared to be very high compared with those applying in overseas
countries and highly profitable to Telecom.

Basis for determining prices

A major difficulty for Telecom in setting prices for the future is the
inadequacy of product or service cost and revenue information. This has
been analysed in our paper 'Product Costing and Profitability
Analysis'. Until the development of the cost models during the last two
to three years, mainly for terminal products {which form a relatively
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small preportion of Telecom's total revenue earners), managemnent has
had insufficient reliable product costing information with which to
review prices from a profitability or return on investment viewpoint or
to evaluate cross subsidisation. Also, the demand elasticity data on
which pricing decisions should be based in a commercial enviromment is
limited, because of the relatively infregquent changes in the pricing
structure and the difficulty of market regsearch and test marketing.

In the absence of adequate product profitability and elasticity data,
considerable reliance appears to have been placed on comparisons
between Telecom and overseas (particularly North American) operators to
obtain a guide as to the appropriateness of Telecom's pricing
structure. Thig presupposes that overseas prices are properly derived
and that overseas product cost structures are validly defined and
comparable, assumptions which are questionable. To our knowledge,
telecommunications product costing in the UK and USA has been based on
full cost absorption, average costing, and suffers from many of the
conceptual and practical difficulties experienced in Telecom
Australia.

Based on overseas pricing comparisons and such product cost data as is
available, Telecom management bhelieves that there are gome fundamental
and largely historical anomalies in the present pricing structure which
give rise to significant crogs subsidisation, in particular:

. short distance STD (and local call} charges are too low relative
to longer distance call fees;

. connection charges for longer distance and remote country
connections to exchanges generally fall well below direct costs;

. gome terminal products are being sold or rented at below direct
cost.

It is recognised by Telecom management that there is insufficient
product cost and revenue data to make precise judgements on these
issues. In the meantime, pricing pelicy is directed toward
progressively redressing the apparent anomalies in the structure and in
particular reducing the cost of longer distance STD calls relative to
shorter distance and local calls.

CROSS SUBSIDISATION

There has been much debate on the subject of cross subsidisation in
telecommunications in recent years, both in Australia and overseas. The
debate is complicated because there is no universgally agreed definition
of what is meant by 'cross subsidisation'.
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In the simplest sense, it is commonly used to describe a pricing
situation where 'profits' on one product, service or customer group are
used to finance 'losgses' on another. This is an over-simplification
because of the difficulty of measuring profits and losses on an
absolute basis by product or customer group.

In its widest sense, taking the concept to its logical conclusion,
cross subgidisation can be held to occur in any situation where
different products or customer groups contribute different rates of
return on their investments.

In Telecom Australia, the main concerns about crogs subsidisation have
been in relation te country services, pubklic telephones, leased coin
telephenes, short versus long distance calls and the telegraph service.
In cur paper on product costin~ and profitability analysis we pointed
to the difficulties in drawing conclusions about cross subsidisatien
based on the annual 'results by product type' data published by
Telecom, because of the nature of the product accounting system and the
assumptions involved.

If adequate preoduct cost and revenue data were availlable, it would be
possible to evaluate more cleosely the extent of cross subsidisation
involved in Telecem's pricing structure. In the widest sense of the
term there is the potential for cross subsidisation in at least the
following respects:

. as between products, through commercial price differentiation,
where elasticities of demand are different;

. as between current and future subscribers, where excess capacity
is provided with a future growth of demand anticipated, i.e.
current subscribers may be subsidising future subscribers;

. as between types of subscribers - e.g. city/country, business/non-
business;

. in respect of remote installations, where connection may be
provided and maintained below direct cost;

. in respect of certain social services (e.g. provision of free
emergency calls).

In practice, in a commercial environment, prices are based mainly on
market factors and tend to be set closest to variable (or marginal)
cogts in the most price elastic (and probably most competitive) markets
and further from variable cost in the least price elastic markets. In
essence, this leads to price diff-rventiation. That is, it does not
egqualise the rate of return for eaca product or service. In principle,
provided there are adequate safeguards against monopolistic abuse,
either through competition or regulation, a degree of price
differentiation can, in our view, be justified on both commercial and
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economic grounds. It would be impractical to expect all products,
regions and customer groups to return similar levels of profitability,
or return on investment, as this could lead to a reduction in
profitability overall and a distortion of investment policies, with
congsequent misallocation of resouces.

However, there are some pricing policies that are neither commercially
Justified {in the sense of utilising price elasticities to optimise
contributions) nor economically justified {in the sense of optimising
net social benefits). It is these policieg which, as we understand it,
involve cross subsidisation for essentially social reasons. For
example, the pricing of scme remcte country installations, where the
installation fee is well below the direct costs of installation, is
subsidised effectively by other classes of subscriber or services. In
our opinion, these types of social cross subsidisation should be
recognised and measured. Consideration could then be given to the
alternative of direct governmental subsidisation, if it ¢an be
demonstrated that the pricing policy in these casges is essentially for
gocial purposes and not commercially justifiable. It can be argued
that cross subsidisation in this sense occurs only when a product's
revenue fails to cover its direct costs, that is, it makes no positive
contribution to jeint costs, indirects or profit.

ECONOMIC PRICING THEORY

Much of the discussion on pricing in the telecommunication industry
centres on its monopoly positicn. In theory a monopolist can increase
prices and restrict production in order to maximise profits, directing
part of the consumer surplus (difference between price paid and maximum
price that would be paid, times volume) achieved in a competitive
structure to the producer surplus {profit). This practice, by diverting
demand, could lead to a misallocation of resources throughout the
economy .

The Jjustification sometimes argued.in favour of a monopoly is that
because of economies of scale and given the size of the market, only
one firm can operate efficiently.

Because of the potential for monopolists to earn super profits and to
distort the resource allocation, there is an argument that they should
be controlled to keep prices closer to those pertaining under perfect
competition. In telecommunications this has been attempted by
regulation of the private sector industry or by nationalising the
industry.

During the 1960's there was a growing awareness by governments that
nationalised industries needed sound economic c¢riteria to enable them
to plan and operate efficiently. The economic criteria chosen were
based on the concepts of welfare economics.

In theory an optimum allocation will be achieved automatically through

the price mechanism, under perfect competition. In a gituation of
non-perfect competition economic welfare theory argues that for the
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optimal use of national resources (that is the maximisation of net
gsocial benefit), the prices of all resources used and the prices of all
outputs produced should be related to their marginal costs.

Marginal cost pricing is, therefore, advocated by many economists for
nationalised monopolies. If prices are based on average or apportioned
total cost, it is argued that the resulting net social benefits can
never be greater, and generally will be lower, than those derived from
a price based on marginal cost.

However, as some of the inputs into the production process, for example
plant and machinery, can, by reason of their lead times, only be varied
in the long run, it was concluded that for industries such as
telecommunications this marginal cost should be the long run marginal
cost (LRMC).

In practice, the use of LRMC pricing poses problems. For the rule 'set
price at long run marginal costs’' te be theoretically wvalid, all the
inputs and outputs should be priced at their LRMC. The practical
calculation of a LRMC is difficult; to be truly long run all factors of
production must be variable and it is likely this means looking ahead
to a period beyond any current capital purchase commitments. The
distance ahead of this period introduces large elements of uncertainty
into the calculations, for example, the uncertainty of future
technology and the uncertainty of future cost movements. Furthermore,
LRMC's are the marginal costs of services to be produced by the network
in the Future and are not necesgsarily helpful in establishing prices
now for the existing network which, due tco the long lead times of many
telecommunications investment projects, is already largely determined
for the period for which the price is to be calculated.

A further difficulty is that LRMC pricing may not cover total costs or
yvield the required accounting rate of return. Assuming that a
reasonable return on net asgetsg is included in prices, in an industry
where average costs are increasing with increasing cutput, the
financial target will be more than met by a pricing policy based on
marginal costs, since marginal costs always exceed average costs in
this case. In an industry where average costs are falling with
increases in output, marginal costs will be less than average costs;
consequently a pricing policy based on marginal costs will produce an
accounting loss. In the latter case, the pricing policy will,
therefore, have to be distorted from that which is economically the
most efficient if the organisation is to meet its financial
objectives.

Therefore, as Telecom must meet a financial target, the basic marginal
cost approach to setting tariffs needs to be modified so that the
target is reached. It c¢an be argued that a systematic raising of the
marginal cost bhased price, in inverse relation to the demand
elasticities, to achieve the financial target, will give a value of net
social benefit greater than that achieved by basing prices on average
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or apportioned costs. In practice, this recommendation is likely to
result in raising the prices of those services with the most inelastic
demand., This could be said to be breoadly in line with commercial
pricing practice; however, if used systematically the approach would
lead to a more differentiated pricing structure.

COMMERCIAL PRICING PRACTICE

A 'commercial' pricing policy requires prices to be determined by
reference to a nunber of key factors, including:

. the financial and other objectives of the organisation (rate of
return, growth, market share etc.);

. the elasticity of demand for the product or service;

. competitors’ pricing and marketing policy;

. if little or no competition, the profitability/price threshold at
which new competitors may be attracted or substitute products
demanded;

. the short and long run variable (or marginal) costs of the product
or service and the contribution towards overheads achievable at
propesed prices;

. the cost/volume structure of the business and the impact of
break even levels of sales.

In practice, most well managed commercial organisations pay close
attention to the relationship between preoduct. costs and prices and
focus on the contribution to fixed costs and profit earned by product
groups {and individual products), customer groups (and individual
customers} and, where appropriate, regions or profit centres. Thus,
pricing is cost related although often not directly determined as a
formula relationship to cost. The determination of price is a complex
process involving market and strategic considerations as much as cost
relationships. Nevertheless, a cloge knowledge of product costs and
cost/volume relationships is vital in commercial management.

The present annual product accounting system produces average total
costs measured in historical terms and distributes all costs aver
products and services, even though there are large elements of cost
which are wholly or partially joint costs, which do not vary with
activity levels of individual products or services. The apportionment
of these costs over products and services is of limited value in
pricing policy and may lead to sub-optimal commercial pricing in some
cases if not used with care and understanding. Telecom has recognised
this and during the last two or three years has been developing new
cost modelling approaches for commercial pricing, based on the direct
contyibution approach.
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In a wholly commercial pricing policy, the objective would be to
optimise the contribution from products/services sc that the sum of all
contributions {revenue less direct costs) exceeds the indirect costs of
the business by the required financial return. As far as practicable
prices should be cost related, subject to any overriding requirements
for social subsidisation, which should be identified separately and
measgsured.

In cur opinion, Telecom needs (and appears to be moving towards) a
pricing pcelicy which is:

. based on sound knowledge of long and short run variable (or
marginal) costs and revenues;

. commercially oriented - taking account of market demand,
elasticities and competitive factors, and_based on achieving
sufficient contribution from products and services to cover joint
and fixed costs and yield the reguired rate of return, taking into
agecount the internal funding objective for capital investment;

. flexible enough to permit differential pricing of certain products
and services on a short term basis, {e.g. relatively frequent
adjustments to off-peak pricing) to maximise centributions and
respond to competitive action, while permanent encugh to permit
business users to make investment decisions based on reasonably
long term pricing consideraticns;

. able to take intc account the impact of inflation and changing
technology on cost structures, particularly the asset base;

. sensitive to social and legislative obligations but able to
identify separately and measure accurately the extent of any
socially predicated cross subsidisation.

To achieve this, the long run pricing structure should be based on the
practical eguivalent of long run marginal cost, sometimes referred to
as long run average incremental cost. The closest equivalent in
accounting terms is long run variable direct cost based on current
rather than historiec capital costs where appropriate. It represents the
average cost per unit of product or gservice that would be incurred over
the long run (usually the economic life of the capital investment
invelved) in raising the level of output or usage by a significant
increment above full capacity.

The definition of which costs to include in long run variable direct
cogt for particular products and services would reguire a detailed
analysis of Telecom's cost and network structure, which was beyond the
scope of this review. However, subject to such analysis, we would
expect the following types of cost tec be included:

. for terminal devices, the direct costs of the current capital
cost of the terminal, the interest on that cost at current cost of
capital, and the direct installation, maintenance and
administration costs, amortised over the economic life of the
terminal to obtain a cost per terminal unit;
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. for subscribers' lines, the ecurrent capital cost of installing a
subscriber's line and connection to the subscribers' exchange, the
interest on that cost at current cost of capital, and the direct
maintenance and administration costs, amortised over the economic
life of the subscribers' lines to obtain a cost per unit of
distance from exchange to subscriber:

. for the network, the current capital cost of providing a
significant increment of peak capacity, the interest on that
capital at current cost of capital, and the direect maintenance and
administration costs, amortised over the economic life of the
additional capacity, to cbtain an annual cost per unit of
capacity/distance.

Prices would normally be set at a level above direct costs, based
largely on 'what the market will bear' and profit objectives. That is,
taking into account elasticities of demand, current and potential
competitive pressures, social and other factors, the pricing policy
should aim to achieve a price/volume mix which provides sufficient
contribution overall to cover the total indirect costs and vield the
required rate of return.

Within this structure, there should be commercially flexible short rmm
differential pricing, based on reliable product cost/contribution
information, for the marketing of products and services such as:

. off-peak services, within existing capacity, to maximise overall
contribution for the network;

. other services where there is spare capacity, e.g. it may be
feasible to increase total revenue by reducing the connection
charge (via discounts, bonuses etc.)} temporarily in areas where
new capacity has Jjust been installed.

For the purpose of short run pricing, only those costs which are direct
to product and variable in the short run should be taken into account;
for the network this would usually exclude capital and interest costs
(except where capacity is currently fully loaded) and include only
limited administrative and maintenance costs.

Ideally, where capacity is limited, the pricing policy should be
designed to optimise the rate of contribution per unit of limiting
factor of capacity. (This has particular implications for short run
pricing policy in respect of, for example, peak versus off-peak
pricing). In the long run, an optimal investment policy should balance
capacity, but inevitably there will be short run congestion limits,
which costing and pricing policy should recognise.

Fundamental to these objectives for pricing policy is the need to have
a clear understanding of product costs, revenues and market
elasticities and current replacement values of fixed assets. In
determining long run variable direct costs for pricing purposes the
cost modelling approach (currently being developed by Telecom) is the
most appropriate since it takes into account expected future costs, but
it needs to be extended to cover the whole network, suitably
segmented.
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However, cost modelling suffers from the disadvantage that it is not
easily reconcilable with verifiable historical costs. To provide a
verifiable cost base and for historical assurance that the pricing cost
models have been validly determined, the product accounting system
needs modification to recognise and report on the same elements of cost
as are ugsed in the models. For this purpose variable direct costs
should be recorded, including depreciation on current replacement
values of fixed assets applied over realistic asset lives.

In this respect it is interesting to note that similar recognition of
the need for improved product cost and revenue informatien and the
growing importance of cost related pricing, is emerging in major
overseas telecommunications organisations.

New communication technology is now making competitive
telecommunications networks feasible. Telecom pricing practices that
include the recoupment of average total costs, including elements of
technologically superseded 'sunk' costs, can make the use of the new
technology look unjustifiably attractive to potential competitors and
could lead to misinformed investment decisions. Much work has been done
by Telecom in recent years to correct apparent anomalies in the pricing
structure, including recently announced changes, but more effort will
be needed before prices can be regarded as clogely cost related and
commercially optimised.
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FINANCIAL MODEL

INTRODUCTION

In our briefing paper 'Application of Current Cost Accounting
Principles’, it was observed that:

"the most significant points arising from valuing Telecom's fixed
assets on the current cost basis are that:

. it demonstrates that the true earnings rate of the business
ig declining and Telecom ig only just earning sufficient
revenue to meet the real (current} cost of providing its
services;

. it discloses the actual amount of funds required to be
retained to replace existing assets".

More specifically, it was noted that the 1980--81 reported profit of
Telecom of 3232 millicn would be reduced to only $4 million if
allowance wag made for the current cost of replacing fixed assets based
on the revaluation conducted using the Capital Works Index.

Following discussion of this briefing paper, we were asked to construct
a simple financial model designed to show the extent to which unit
prices would need to change in order te maintain ongoing cash flows
under various sets of assumptions regarding inflation, growth and
funding. The model was based broadly on existing financial data and
ratios of Telecom and on a number of assumptions that are dealt with
below.

A number of different assumptions were tested in the development of the
model including historic cost and current cost accounting alternatives.
It was decided by the Committee that the twelve combinations of
assumptions summarised below were the most appropriate for the purpose
of the Inguiry.

Reference HC1 HCZ HC3 HC4 HCS HC6 HC7 HCS HCY HC10 HC11 HCI2

Variables

Fixed asset

inflation % 8 8 8 8 8 3 4 4 4 4 4 4
Growth % 0 [ 5 5 10 10 0 0 5 5 10 10
Internal

funding % 106 &0 100 60 100 &0 100 60 100 60 100 60
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XKEY ASSUMPTIONS

The model extends for a period of 10 years with yearly increments. The
opening prices and balances are shown as year '0'. Results in the form
of summarised balance sheets, profit and loss accounts and cash flows
were printed out. A general rate of inflation of 10 percent per annum
was assumed for expenses (cost of sales), but not for fixed asset
inflation which was treated as a variable.

The key variables in the model were:

. the rate of fixed asset replacement cost increases {'fixed asset
inflation %'};

. growth in the real volume of sales ('growth %');

' the rate of internal/external funding of the annual cost of fixed
asset additions ('internal funding %').

These variables were applied at the commencement of each year and
remained constant throughout the year (i.e. it was assumed all
congeguent price and cost adjustments were made on the first day of the
year}. Increments of 3 or 6 months could have been used if more
frequent changes had been desired but over a 10 year period the
relative trends of the alternative print outs would not have been
materially different.

RELATIONSHIP OF THE MODEL TO TELECOM'S FINANCIAL STATEMENTS
The following table summarises the key financial figures and ratios

disclosed in the 30 June 1981 financial statements of Telecom and
compares these with the hypothetical figures used in the model.
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Table of Financial Ratios

Telecom Model
year end vear
30.6.81 0
5 million
Profit and Loss Statement:
Sales 2 609 1 000
Less expenses {cost of saleg) 1 435 550
Gross Profit T 174 450
Less Depreciation 534 Computed
Less Interest 408 by
Net Profit 232 Model
Balance Sheet:
Fixed Assets:
Gross Book Value (GBV) 11 700 4 480
Less Acc. Depreciation 3 502 1 340
Het Assets (NBV) 8 198 3 140
Financed by:
Share Capital - 954
Shareholders Reserveg 2 424 93¢
Debt 5 774 1 256
8 198 3 140
Ratios;
Expenses to gales 55% 55%
Acc, Depreciation to GBV 30% 30%
Sales to NBV 32% 32%
Reserves to NBV 30% 30%
Debt to NBV 70% 40%

147




2.421

2.422

2.423

DETAILED ASSUMPTIONS

The detailed assumptions adopted in the model have been developed by
the Committee and are designed to reflect the past financial experience
of Telecom under the various alternative projected assumptions
regarding future levels of inflation and interest rates. These
assumptions are summarised below:

Profit and loss account

The basic profit and loss account assumptions were:
. Sales volume (vear '0' = 1000):

-- the real volume of sales increase by applying the selected
growth rates to the volume of sales for the preceding year;

. Sales price adjustment:

- this is the dependent variable in the model and is the amount
by which average unit sales prices (year '0' = .22) must
increase in each set of assumptions to balance the cash flow
for the year;

- Expenses (Cost of sgales):

- is 55 percent of value of sales of previous year increased in
proportion to growth and general inflation (inflation was 10%
per annum for all models). The initial level of expenses (55%
of sales for wyear '0') increases in volume by the growth rate
and in price by the general rate of inflation;

. Depreciation:

- depreciation is calculated at the straight line rate of 5% on
the Gross Book Value of fixed assets at the end of previous
year. {Telecamn 1981 = 534/10926 = 4.9%);

. Interest;

- interest on the original level of debt assumed at the
commencement of model is calculated at the rate of 8 percent
per annum. (Telecom paid 1981 408/5406 = 7,55%). The rate of
16 percent per annum is applied to additional borrowing added
during the model and is based on the level of debt at the end
of each year.

Funds employed
For simplicity, it has been assumed that funds emploved comprises only
fixed assets. Stocks, current assets, current liabilities, and

provisions for long service leave and superannuation have been cmitted.
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The net effect of these items based on the 30 June 1981 balance sheet
of Telecom is to reduce the funds employed by $163 million which
represents 2 percent of fixed assets. As the trend of these relatively
minor items follows the cost trend their omigsion has no significant
effect on the trends produced by the model.

Telecom being a statutory corporation has no issued capital. The Ffunds
are provided by reserves retained in the business plus debt consisting
of public loans ard loans from the Federal Government.

For modelling purposes part of the debt has been deemed to be issued
capital so that, together with initial reserves, it represents 60
percent of opening funds employed, the balance of 40 percent
representing the inital level of debt.

Dividend is paid on the issued capital at the rate of interest
previously applied to the debt (8 %). For simplicity the dividend is
held constant throughout the ten years. In commercial practice, the
quantum of reserves as well as issued capital would be taken into
account in determining the dividend policy.

Over the life of the model funds employed increases by profits retained
and by the increase in borrowings that result from the funding
assumptions.

Taxes

No allowance for payment of Company Tax has been made, on the
assumption that a new taxation depreciation rate of 20 percent average,
would provide Telecom with allowable deductions equivalent to any
likely operating surplus, even if it were not exXempt from tax.

Whilst this assumption is likely to be valid for the 10 vear period in
those cases where growth is assumed and if the tax depreciation rates
remain unchanged, on the 'no growth' basis it may not be the case that
the higher depreciation rates will completely extinguish the tax
liability. In any event, the application of tax effect accounting
principles that currently apply in Australia would require the booking
of a tax expense and the establishment of a provision for deferred tax.
As these would both be non-cash items, however, there would be no
effect on the sales price adjustment computed by the model .

Other taxes and duties (sales tax etc.} referred to in our paper on
'Taxation and Other Duties', from which Telecom is currently exempted,
have been ignored in the model. While allowance would need to be made
for these taxes if Telecom were not in an exempt position in the
future, they would simply have the effect of increasing the commencing
level of expenses above the 550 allowed for in the model and would
thereafter increase approximately proportionately with inflation, with
no significant effect on the conclusions drawn from the model.
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Fixed agget additions

The model assumes that before allewing for real growth (if applicable)
the existing telecommunications network must be maintained by replacing
old assets retired, at current prices.

Therefore fixed asset additions each year represent:

. the replacement of assets equivalent to the historical cost
depreciation charge, adjusted to current fixed asset price levels
{using the F/A inflaticn rates), plus;

. the assumed growth in fixed assets arrived at by applying the
growth factor (if applicable) to the volume of fixed assets
represented by the GBV at the end of the preceding year.

It should be noted that the fixed asset cost inflation rates assumed in
the model of 4 percent and 8 percent regspectively are both lower than
the assumed rate of general inflation, 10 percent. This is a reflection
of the pattern of cost changes in a high technology industry where
enhancements brought about by new technology are expected to have the
effect of reducing the cost per unit of capacity.

Fixed agset retirement

The gross book value (GBV) of fixed assets must be reduced each year by
the value of the assets which are 'retired' because they have been
fully depreciated. On a thecretical basis, the assumed depreciation
rate of 5 percent implies a twenty year life of fixed assets before
retirement. In practice, however, the assets included in the GBV at
commencement of the model reflect the asset life, growth and F/A
inflation of the previous history of Telecom. We understand that your
ingquiry into the past pattern of asset retirements and 'changes of
service lives' by Telecom indicates that retirement after 15 years is
more realistic and whilst this is at variance with the depreciation
rate adopted, the medel uses this assumpticn.

The deduction from gross fixed assets is calculated by discounting the
current 'additions' figure for 15 years, depending on the growth and
inflation assumptions of the model, i.e., retirements are those assets
purchased 15 years previously at a price equal to the curreut price
discounted for 15 years.

The following table shows the discount factors used by the model for
various sets of growth and inflation assumptions. In each case the
calculation is:

F/A INFL GROWTH |
1+ |
i

|

digcount facter = 1+

I
1
bl
100 | | 100

b
|1
|1
ol
Lz
I_
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CASE HC1 HC2 HC3 HC4 HCS HC6 HC7 HCB HCY9 HC10 HC11 HC12

F/A a8 8 8 8 1] 3) 4 4 4 4 4 4
GROWTH 0 0 5 5 10 10 0 0 5 5 10 10
INT FNDG 100 60 100 60 100 60 100 &0 100 &0 100 60
FACTOR 0.315 0.152 0.075 0.555 0.267 0.133
2.437 A corresponding deduction is made from the accumulated depreciation.

This presupposes that the assets are fully depreciated at the time of
retirement. We point out, however, that whilst this may reflect past
history of Telecom, it is incongistent with the adoption of a

5 percent, 20 year asset life assumption.

Funding of asset additions

2,438 The internal funding assumption (100% and 60%} is applied to the
proportions of fixed asset additions in each year (replacement and, if
applicable, growth). It corresponds to the definition in Section 73 of
the Telecommunications Act if storeg and working capital are omitted.
The internal funding ratio therefore represents the rate at which fixed
asset additions are financed from cash generated in the business. The
balance financed from outside the business is reflected in additional
borrowings.

2.439 Because the funding ratio is applied to fixed asset additions each year
rather than to the balance of fixed assets on hand, the model does not
result in a constant balance sheet gearing ratio as would more normally
be the case in the private sector. As a result the gearing ratios under
the external funding alternatives increase with coxrresponding
reductions in interest cover.

RESULTS OF THE MODELS

2.440 Prints outs of each of the ahove twelve combinations were submitted to
the Committee and an example of one (HC6) is given at attachment 0. By
way of summary, we set out below a comparative tabulation of the

dependent variable in the twelve combinations of the model —— the
average price that needs to be charged per unit of service in order to
maintain stable cash flows -—- expressed as an index of price change,

taking year '0' as a base of 1.
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INDEX OF MOVEMENT IN AVERAGE PRICES
(based on prices generated by model including inflation}

Fixed Asset Internal
Reference Inflation % Funding% Year 1 Year 4 Year 7 Year 10

No Growth

HC7 4 100 1.02 1.24 1.54 1.94
HCS 4 &0 0.94 1.20 1.54 1.928
HC1 B 100 1.02 1.29 1.63 2.09
HC2 8 60 0.94 1.24 1.62 2.12
Growth 5%
HCY 4 100 1.22 1.45 1.76 2.17
HC10 4 &0 1.07 1.36 1.73 2.19
HC3 8 100 1.23 1.53 1.93 2,46
HC4 8 60 1.08 1.42 1.89 2.44

Growth 10%

HC11 4 100 1.40 1.64 1.97 2. 40
HC12 4 &0 1.19 1.51 1.89 2.38
HCS 8 100 1.43 1.76 2.21 2.81
HCG 8 60 1.20 1.59 2.09 2.72
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As the mcdel life extends ten years into the future and as a rate of

10 percent general inflaticon has been assumed, the price movements
sunmarised above have been discounted to 'constant' present day price
levels to highlight the comparisons of the 'real' price that would need
to be charged under the various alternatives, expressed as an index
taking year '0' as a base of 1.

INDEX OF MOVEMENTS IN AVERAGE 'REAL' PRICES
(based on model prices deflated by 10% general inflation factor)

Fixed Asset Internal
Reference Inflation % Funding® Year 1 Year 4 Year 7 Year 10
No Growth
HC? 4 100 0.92 0.85 0.79 0.75
HCB 4 &0 0.85 0.82 0.79 0.76
HC1 8 100 G.93 0.88 0.84 .80
HC?2 8 60 0.86 0.84 0.83 0.82
Growth 5%
HC9 4 100 1.11 0.99 0.90 0.84
HC10 4 60 0.%37 0.93 0.89 0.85
HC3 8 100 1.12 1.05 0.99 0.95
HC4 8 60 0.98 0.97 0.96 .94
Growth 10%
HCT1 4 100 1.27 1.12 1.901 0.92
HC12 4 60 1.08 1.03 0.97 0.92
HC5 8 100 1.30 1.20 1.13 1.08
HCH 8 60 1.0%9 1.09 1.07 1.05
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COMMENTS ON THE RESULTS OF THE MODELS

Although the models have been kept deliberately simple, some
interesting conclusions can be drawn from them. In particular:

154

the highest unit prices at the end of the ten year period arise
under the 10 percent growth, 8 percent fixed asset inflaticn
assumptions {HC5, HC6) and the lowest prices under nc growth,

4 percent fixed asset inflation (HCY, HCB); this demonstrates that
the higher the growth and fixed asset inflation, the higher the
profit needed to generate internal funds for capital investment;

in all the twelve combinations of assumptions modelled (all
assuming no company taxes payable) while there is an initially
higher price increase in the 100 percent internal funding
alternatives, there is no significant price sensitivity to the
funding alternatives over the longer term, when the cumulative
effect of high interest rates offsets the funds generated by
additional borrowings both of which under the model are reflected
in prices; if income tax were payable, price would be more
sensitive to funding alternatives, particularly with high growth,
since the interest deductions on external borrowings would have
the effect of reducing tax payable;

in the case of high growth {10%), the price in the first year of
the model has to increase substantially to fund the higher level
of growth; the extent of this initial increase is affected
significantly by the level of external borrowings, but after the
first year the impact of the funding alternatives reduces
progressively over the longer term;

under the conditions of inflation assumed in the models, it is
demonstrated that even in caseg of no growth, Telecom must achieve
continually increasing historical cost profits through higher
actual prices, or alternatively increase its debt, merely to fund
the replacement of existing fixed assets, if it is to balance its
cash flows.
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ATTACHMENT B

EXTRACT FROM TELECOM'S ACCOUNTS INSTRUCTION MANUAL

Determination of Capitel and Revenue Expenditure

Additional assets and additions to existing assets will be capitalised
{except for minor items such as congumable tools etc).

Replacements of existing telecommunications assets where the
replacement increases the number of plant units or provides a
different service will be capitalised irrespective of cost.

Replacements of existing telecommunications assets where the
replacement does not vary the number of plant units and provides the
same gervice will be treated as follows:

. where the cost ig estimated to exceed 32 000, the expenditure
will be capitalised (this limit will be increased to $15 500 in
1981--82 year};

. where the cost is estimated not to exceed $2 000 (1981--8B2
$15 500) the expenditure will be charged teo working expenses.

Replacements of other than telecommunications assets involve complete
agsets or major and separately identifiable portions of complete
assets and, with the execeptions of certain consumable items, will be
capitalised irrespective of cost;

Rearrangement of external telecommunications plant where such work is
associated with an extension of plant or has the effect of increasing
the capacity of existing plant, will be capitalised irrespective of
cost, otherwise the cost will be treated as working expense.

Rearrangement of internal telecoemmunications plant, cother than
subscriber's equipment, where such work is associated with an
extension of plant or has the effect of increasing the capacity of
existing plant, or where such existing plant is moved to a new site in
a different exchange area, will be capitalised irrespective of cost;
otherwise the cost will be treated as working expense.

Rearrangement of subscribers equipment in another building will be
capitalised irrespective of cost; rearrangements of such equipment in
the same building will be treated as working expense.

Rearrangements of all plant, other than telecommunications plant and
buildings, where such work is associated with an extension of plant or
has the effect of increasing the capacity of existing plant, will be
capitalised irrespective of cost:; otherwise the cost will be treated
as a working expense.

Rearrangements of buildings will be capitalised in all cases,
irrespective of cost.
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SCHEDULE OF SERVICE LIVES

Subscribers' Exchange Equipment
Subscribers’ Instruments
subscribers' PABXs

Subscribers' Carrier Equipment
Subscribers' Radio Bearer Egquipment
Ducts and Conduits

Subscribers' Cables —-- Distribution
gubscribers' Cables -- Main
Subscribers' Aerial Wires

Junction Carrier Egquipment

Junction Radio Bearer Equipment
Junction Cables

Junction Aerial Wires

Trunk Switchbeard Equipment

Trunk Carrier Equipment -- Telephone
Trunk Carrier Equipment —-- Telegraph
Trunk Radio Bearer Eguipment

Trunk Cables

Trunk Aerial Wires

Telegraph Equipment

Data Transmission Eguipment
Workshops Machinery and Plant
Mechanical Aids

Other Plant

Trailers

Furniture and 0ffice Eguipment
Office Machines and Aids

ADP Eguipment

Stores Handling Hguilpment

Other Equipment

Engineering Technical Assets (Headquarters)
Electric TLight and Power Equipment
Motor Vehicles -- Engineering
Research Equipment

Leasehold Improvements

Food Services

Staff Amenities

ATTACHMENT

YEA

c

RS

25
10
10
11
15
60
25
30
15
20
22
35
15
24
20
20
22
4¢
15

20

11
11
20

12
10
12

15

10

12
12

Buildings are depreciated over estimate useful life on a unit basis.
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BRITISH TELECOM

ESTIMATED USEFUL LIVES

Telecommunications Plant

158

Cables and transmission equipment

Duct for cablesg

Telephone instruments

Telephone installation costs/switchboard
Exchange eguipment

ATTACHMENT D

YEARS
15~-40
40--60
6-=17
9
7-=25



STRUCTURE OF TELECOM'S PRESENT REPORTING SYSTEM
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ATTACHMENT F

REVIEW OF TELECOM'S CAPITAL WORKS' INDEX (CWI)

Telecom's CWI index has been variously described as a 'current
expenditure weighted index' or a 'chain linked Paasche index'. While it
has some of the features of a Paasche index, and while it resembles a
current expenditure weighted index, it is in fact a hybrid type of
index.

The hybrid nature of the CWI is introduced by three factors:

. the method of pricing the components making up the CWI;

. the method of weighting the prices;

. the method of chaining the indices.

Method of Pricing

The CWI contains 3 major indexes which are materials, labour and

incidentals, and each component containg several hundred individual
indexes.

On 30 June each year, Telecom set a standard price for each item, and
this standard price remains in force until 30 June of the next year.
The CWI is calculated on the basis of the change in standard price
between different years for stores issued materials, and the change in
actual prices for labour and incidentals.

For example, for the 'materials' component, Telecom defines a 'Stores
Issue Rate' (SIR) for each item in that group. In setting the SIR, a
number of assumptions are made:

. the SIR calculated at 30 June will remain in force 12 months;

. the SIR should reflect as closely ags possible the average cost ta
Telecom of the item during the next 12 monthg —= i.e. the cost in
approximately 6 months' time -- and therefore the following

factors are taken into account:
- stock-on-hand at 30 June;
- likely future price increases:
-~  current purchase price.
The important thing to note is that the CWI is not a point-to-point

index which reflects actual prices of items at 30 June, but instead
is an annual-average index.
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Method of weighting

In respect of stores issued materials the year during which the SIR
applies is called the current year. Telecom estimates how many items
will! be issued during the current year. The product of current price
(pc) and current quantity (gc) is called the current expenditure, and
is used as the weighting factor which is applied to the change of price
of the items. For labour and incidentals the actual average rate for
the current year is used.

Tt would appear that there may be an element of compounding of current
price in the use of current expenditure as a weighting factor to
multiply the price ratio of current price to previcus price. The
magnitude of this compounding and the extent to which it is compensated
for is difficult to assess. Telecom's Chief Statistical Officer has
concluded that the CWI generally does not give a larger result than
other indexing methods.

Method of chaining

The Telecom CWI may be considered to be a hybrid type of Paasche index
because it uses current consumer pattern weighting. Unlike the pure
Paasche index which requires the recalculation of the base year's index
to allow for the current weighting, the CWI chains the latest current
expenditure weighted index to the previous year's index.

The net effect is that the CWI is based on a changing collection of
goods and services, and it simply describes the change from previous
vear to current year. By comparison, the CPI is a Laspeyre index which
uses a constant base weighting; it can therefore be used to calculate
the current cost of an historical consumer purchasing pattern. A
Paasche index, on the other hand, uses current period welghting and is
therefore appropriate for comparing historical and current costs of
present consumer purchasing patterns. Theory predicts that, for a given
set of statistics, the indexes calculated using the Laspeyre method
will be greater than these calculated using the Paasche method, and the
degree of discrepancy between the two depends on the dispersion of the
statistics and the correlation between price movement and quantity
sold.

Some examples of the various indexing methods, and the CWI, are given
at Annex A.

Comparison with other indexes

The CWI has been compared with the CPI at Annex B. It can be seen
from the graph at Annex B1 that, over the last 10 years, the CWI has
closely followed the CPIL.
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Use of CWI for revaluations

The CWI may be appropriate for the general revaluation of capital works
on a year by year basis, but is not necessarily suitable for the
revaluation of all types of assets. Our experience shows that there
may be a considerable difference between the indexes which apply to
different groups of egquipment. Electronic egquipment, in particular,

has not, over the past few years, seen the same price escalation as
other types of equipment particularly where there are different levels
of labour intensity in installation. This is evidenced in Annex C
which compares average capital costs for different types of
telecommunications plant between the years 1972--73 and 19280--81.

Furthermore, the method of upgrading the CWI for changing weighting
patterns of expenditure dees not seem to be an ideal basis for the
revaluation of historical costs, because the weighting used is current
rather than historical. However, it could be argued that the error
under CWI is no greater than under any octher general index system.

Conclusion

It is a fact that all methods of price indexing have some advantages
and disadvantages, and none is appropriate for all purposes. The CWI
is no exception. However, the following peints must be borne in mind
if using the CWI for revaluation purposes:

. the CWI is an approximation due to the assumptions made to derive
it; in particular, the SIR prices are not actual prices determined
at a specific date;

. while the CWI has some features of a Paasche index, it provides
a year by vear comparison through a unigque method of weighting
and chaining; it dces not provide a comparison with a base year;

. there may be some element of compounding of current price in the
calculation of the CWI, but the magnitude and effect of this is
difficult to assess;

. over the last 8 -— 10 years, the CWI has closely followed the
trend of the CPI;

- the weighting used is current and not historical, and therefore
not an ideal basis for revaluation of histeorical costs.

In cur experience the best method of revaluing technological eguipment
is to separate the equipment into different groups or types of
equipment, and to analyse price trends within each specific group. It
is possible that the CWI could be analysed inteo specific asset groups
for this purpose, and subject to the points raised above, such an
analysis may prove a useful basis for future revaluations.
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ANNEX A

Laspeyre index, I = zpnqb

Epodp

where T = index between current period n and previous period o.
no
P = price of an item in current pericd n.
n
P = price of an item in period o.
o
q = quantities purchased in selected base pericd b -- the
b same base period is used throughout.
. = }:
Paagche index, Lo P9,

%pody,

where I , p and p are the same above,

ne n o
g = quantity purchased in current period n - 9y changes
n every year and, therefore, affects all previously

calculated indexes.

CWI
Index in period n = I
Index in pericd n+1 = In+1
I +1 Ep_ (P
n ne1Pre1 X Inen)
£
In Pn (Pn+1 X qn+1)

Note the occurrence of the current expenditure, price (Pn+1) times
quantity (qn+1), in the numerator and denominator, so it is a type
of Paasche index. The current price Pt is squared in the numerator
so there is an element of compounding. P, ., is the new 'Stock Issue
Rate' estimated at June 30th each year, and Dt q ig the current
estimated guantity.
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ANNEX A

The formula above is used to calculate In . That is,

+1

%
In+1 n Pn+1(Pn+1

=
Prr1tPreq X q!

® qn+1)

The next year, a similar process is used, i.e.

_ x
Thez = Inet X TP (Pryn X dpys)
5
Pn+1tPn+2 ® qn+2)
I = I x =p (P x )
n+3 n+2 nt3'Fn+3 ¥ 9n+3

z
Pn+2(Pn+2 X qn+2)

This is called 'chaining' the index. It avoids the recalculation of
previous years' indices due to changing current weights.
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ANNEX B

COMPARISON OF THE CWI WITH THE CPI

Year CWI CPI, Australia wide four CPI (normalised
gquarters, calender year to CWI)
1950 24,89 49.9 x 0.4988 = N 24.89
1955 34.48 7541 S A — > 37.4¢
ete.
1960 37.43 87.6  —mm—mmm————— e > 43.69
1965 39.69 95.8 47.78
1970 50.06 111.7 55.72
1971 51.38 118.5 59. 11
1972 52.99 125.5 62.60
1973 60.33 137.3 68.48
1974 75.88 158.1 78.86
1975 85.24 181.9 90.73
1976 100.00 206.5 103.00
1977 115,91 231.9 115.67
1978 126.37 250.3 124.85
1979 136.19 273.0 136.17
1980 147.27 300.8 15¢.04
1281 163,93 322.9 164.55
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AVERAGE CAPITAL COST MOVEMENTS

TELECOMMUNICATIONS PLANT

ANNEX C

PLANT
ACCOUNTS DESCRIPTION 1972--73 1980~~81
3 $

ATP Telephone service per unit 100 371
o) Subscribers' cable
i) to exchange per unit 48 159
XE subsgcribers' side/

exchange eguipment per wmit 206 310
TZ Transmission

equipment [(average per channel

all eguipment) end 945 1 119
PLANT
ACCOUNTS DESCRIPTION 1973 19890

$ §

Co—-axial bearer

{average all instal-

lations during the
TZ year, including per kilometre

labour intensive {similar

ploughing=-in) capacity) 5 200 15 £00
TR Radic bearer per kilometre 3 580 5 700

{(different (3560 {1 800
capacity) channels channels
average) average)

Scurce: Telecom engineering department (extracted mainly from plant

account records).
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ATTACHMENT G
TELECOM'S BALANCE SHEET

AS AT 30 JUNE 1981 (CCA ADJUSTED]}

Reported CCA Adjusted
Sm Sm
NET ASSETS
Fixed Assets
Communications Plant 10 3902 14 177
Land and Buildings 266 1 819
Motor Vehicles 153 174
Other Plant and Eguipment 279 386
11 700 16 556
Less Provision for Depreciation 3 502 5 579
8 198 10 977
STORES 254 254
Current Agsets
Cash 29 20
Investments 60 60
Debtors 256 256
Accrued Earnings 350 350
Prepayments 10 10
696 696
{(Less} CURRENT LIABILITIES
Creditors 211 211
Advance Receipts 163 163
Telecom Notes 70 70
Bank 14 14
458 458
NET CURRENT ASSETS 238 238
(less) Long Term Liabilities
Long Service Leave Provision 316 316
Superannuation 339 339
655 655
B 035 10 814
FINANCED BY:
Long Term Borrowings
Advanced from Commonwealth 4 566 4 566
Telecom Loan Stock 1 045 1 045
5 611 5 611
RESERVES
General Revenue 1 136 405
Asset Revaluation Reserve 1 288 4 798
2 424 5 203
8 035 10 814
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ATTACHMENT H

TELECOM'S PROFIT AND LOSS STATEMENT

ENDED 30 JUNE 1981 (CCh ADJUSTED}

Reported CCa Adjusted
Sm sm

EARNINGS
Telephone Rents 674 674
Telephone Calls 1 533 1 533

Telephone Connection Fees and

Rearrangement Charges 120 120
Telegrams 33 33
Telex Rents 30 30
Telex Calls 29 29
Other Earnings 190 190
2 609 2 609

EXPENSES
Maintenance of Plant 645 645
Operating 482 482
General and Administrative 192 192
Accommodation 116 116
Depreciation 534 762
Interest 408 408
2 377 2 605
RETATNED PROFIT (TRANSFERRED TO GENERAL RESERVE) 232 4
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EFFECT OF 'REVALUED' DEPRECIATION EXPENSE

ATTACHMENT T

GROSS DEPRECIATION PROFIT
BOOK VALUE 'Revalued’ 'rRevalued'
YEAR OF ASSETS Reported Basis Increase Reported Basis
$'000 $'000 3'000 s'oao $'000 s'000
1975--76 7 870 942 312 358 326 358 14 000 152 393 138 393
1976--77 8 593 454 340 817 396 817 56 000 164 402 108 402
1977--78 9 370 432 366 514 478 514 112 000 184 918 72 9218
1978--79 10 116 750 410 411 550 411 140 000 190 519 50 519
1979--80 10 926 423 447 383 626 383 179 GO0 211 545 32 545
1980-=-81 11 699 861 533 &80 761 680 228 000 232 487 4 487
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ATTACHMENT J

STATEMENT OF TELECOM'S ESTIMATED TAXABLE INCOME
FCR THE YEAR ENDED 30 JUNE 1981

Paragraph
Reference Sm Sm
RETAINED PROFIT PER TELECOM ACCOUNTS 232.5
ADJUSTMENTS FOR OTHER TAXES
AND DUTIES:
Payreoll tax 2.242 46.0
Sales tax 2.237-=-2.239 10.0
Customs and other duties 2.240 10.0
Motor wvehicle registration
and insurance 2.241 8.0
Rates and land tax 2.,243--2,248 55.0 (129.0)
RETAINED PROFIT AS ADJUSTED 103.5
INCOME TAX ADJUSTMENTS:
Add: Depreciation per accounts 533.7
Increase in provisions expensed
to Profit and Loss Account:
Long Service Leave 2.228 19.4
Superannuation 2.228 40.5
Doubtful Debts 2.230 1.0 594.6
598.1
Less:Tax depreciation 2.214--2.224 338.6
Investment allowance 2,225=--2,226 17¢.0
Ingrease in prepayments 2,235 3.2
Capitalised interest 2.231 14.4 (532.2)
ESTIMATED TAXABLE INCOME 165.9
INCOME TAX THEREON @ 46% 76.3
ROUNDED TO 76
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ATTACHMENT K

NEW TAX DEPRECIATION RATES AND ALLOWANCES

Recent developments

B new tax depreciation package was announced by the Federal Government
on 19 July 1982, with new depreciation rates and allowances available
on expenditure incurred after that date. Two aspects of the package
would be relevant to Telecom if it was not statutorily exempt from
taxation:

Depreciation —— new buildings: tax depreciation at the rate of
2.5 percent per annum on prime cost will be available in respect
of new non regidential income producing buildings, and on
extensicons and alterations to existing buildings where
construction commences after 19 July 1982,

Depreciation —— plant and equipment generally: new depreciaticn
rates based on prime cost will be available in respect of
expenditure incurred after 12 July 1982. Broadly speaking this
will result in depreciation being available at either 20 percent
or 33.33 percent per annum on prime cost of additions after that
date cother than structural improvements and motor cars and other
small motor vehicles which will continue to be depreciated on the
current basis. The new rates will apply to purchases of both new
and secondhand equipment.

In order to illustrate the effect that the new rates and allowances
would have on the amcunt of tax depreciation which Telecom might
annually claim if it was not tax exempt, we have projected tax
depreciation figures forward to the year ending 30 June 1983 which is
the first year upon which the new rates and allowances would impact. In
projecting forward from the calculations for the year ended

30 June 1981 we have assumed that additions to fixed assets in each
year would be identical to those of the year ended 30 June 1981, and
our projection is of course subject to all the weaknesses and
uncertainties discussed in the briefing paper on taxation and other
duties. Our projections indicate that if the Commission's results for
that year were similar in all respects to those of the vear ended

30 June 1981 the new depreciation rateg and allowances would give rise
to additional deductions sufficient to render any income tax
liabilities insignificant in magnitude.

Additionally, if any form of reorganisation of the Commission was
undertaken such that its fixed assets were transferred to a taxable
entity, it is possible that all tax depreciable assets would be
eligible for the rates outlined above. As a result tax depreciation
would be accelerated considerably in advance of that calculated for the
Commission for the year ended 30 June 1981.



ATTACHMENT L

EXTRACT FROM TELECOM'S GUIDELINES FOR INVESTMENT EVALUATION

Introduction

Investment evaluation techniques are used in the process of allocating
available funds between the many competing investment projects of
Telecom Australia. While emphasis is given in these guidelines to
economic factors, these are not necessarily the only factors to be
considered in selecting or rejecting alternmatives or projects which
have been economically evaluated. There may be other factors such as
technical standards, resource availability, customer requirements and
community social benefits which impact on particular proposals and
these will generally be considered.

The approach to investment evaluation adopted in these guidelines
reflects the financial environment in which the Commission is- currently
operating and is expected to operate in the foreseeable future. The
Commission's capital expenditure program is extensive and its
considerable size creates pressures in actual funds provision. Given
the limited size of the Australian capital market and the competing
needs of other authorities, Telecom does not have unlimited access to
funds and accordingly constraints are placed on the overall size of the
capital program.

In this situation, it is important for Telecom to ensure that the most
effective use is made of available funds. In order to ensure that the
funds are used efficiently and that Telecom can finance its oparations
in the longer term, there is a need to evaluate all requirements for
capital expenditure in terms of the expected return from that
expenditure, i.e. return on investment.

This paper outlines the broad policies which should he followed when
evaluating all investments. It also includes the policy on the
treatment of inflation and overhead costs in investment evaluations and
outlines the criteria to be used in selecting particular investment
analysis technigues for a particular application.

Investment Evaluation Policy

The main elements to the policy on investment evaluation are:

(i) All proposals for capital expenditure should be based on an
appropriate investment evaluation.

The extent of the evaluation should depend on the importance of
the decision to be made, the level of funds required and the
uncertainties and risks associated with the proposal.

{ii) Each study should include, as a first step, a thorough search
for alternatives.

Where feasible alternative approaches exist they should be
costed and compared. Where no alternatives are considered, the
reasons for limiting the study in this way should be clearly
stated. In general, the existing situation should provide one
alternative.
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(iii)

{

iv)

{(v)

(vi)

{vii)

{viii)

(

174

ix)

(x)

Where possible, studies should identify and quantify both costs
and associated benefits. This is particularly necessary when the
study considers 'discretionary' investments, i.e. investments
involving a clear option to invest or not invest.

Studies should include all relevant costs and benefits. A
relevant cost (benefit) is defined as a cost (benefit) which is
sensitive to, or affected by, the decision to proceed with a
particular investment.

Studies should be based on the explicit calculation of future
costs in each year. However, in some cases where the changing
cost relativities are not significant, an approach based on
constant prices may be acceptable.

when discounted cash flow technigques are to be used in studies
where all the costs and benefits can be identified, then both
the Net Present Value and Return on Investment (Internal Rate of
Return) should be calculated and used in the decision making
process. Where the selection between alternatives is made
difficult by the closeness of results, then economic ranking of
alternatives should be based on the Present Value Index.

In studies where only the costs of the various alternatives are
identified then either the Net Present Value of those costs or
their Equivalent Annual Value may be calculated and used for
decision making.

any studies utilising discounted cash flow technigques should be
undertaken using a discount rate which incorporates a margin
over the cost of new capital to Telecom. Such a discount rate
reflects both the opportunity cost of projects not undertaken
due to the overall shortage of funds and Telecom's financial
objectives regarding return on new investment.

studies should incorporate sensitivity analysis to assist in the
decision making process. Sensitivity analysis provides scme
assessment of the risks and penalties associated with projects
and the conseguences if benefits and costs are analysed under
changed assumptions.

Where significant amounts of money are involved the impact on
annual budgets and overall funding of Telecom should be
specified for each year. That is, a Net Present Value analysis
and rate of return study should be supported by a cash flow
statement.

Post implementation reviews evaluating original investment
proposal documentation are required of major and strategic
invegstments. The basic objective of such reviewsis to provide
information for ongoing capital investment programs.



Capital Raticning

There are a number of methods available for handling capital rationing
constraints within the project selection process, each with different
levels of practicability given the Telecom planning and programming
processes. The approach adopted of adding a maxgin to the cost of
capital is believed to be the most practical for application in the
decentralised decision making enviromment of Telecom.

As a consequence of this approach the owverall nunber of investment
optiong will be reduced and emphasis will be placed on those options
which are most economically viable. In additicn, projects which provide
early positive net benefits and short live projects will be favoured.
This could actually increase the number of projects undertaken although
their size may be smaller than would be the case if a margin were not
included in the discount rate. Staged developments and the shortening
of provisiconing periods should also result.

In all, it is considered that this approach will greatly assist in the

establishment of priorities and meet the competing needs for capital
within the current financial constraints.

Investment Categories

In applying the above policy and deciding whether or not to proceed
with & particular investment proposal, there are three categories of
investment that can be identified. These can be defined as follows:

(a) ZEconomic Investments

Investments which are viable at the discount rate set by Telecom
to reflect beoth the opportunity cost of funds and its overall
financial objectives. This rate incorporates a margin above the
average cost of new capital. The margin will be periodically
reviewed in the light of new investment requirements and
availability of capital.

Investments in that category are considered economic and should
proceed subject to the ability to fund them in particular capital
programs. Projects in this category will generate a NPV greater
than zero at an appropriate discount rate 1) or 1RR greater than
the discount rate.

{b} Marginally Economic¢ Investments

Investments which are viable at a discount rate above the cost of
new capital but do not qualify under (a) above.

1. For a discussion of discount rates see Section 5, Decision
Criteria.
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Such investments, although profitable, are marginally economic and
should not proceed unless special factors apply. The approving
officer should consider carefully whether other factors and non-
quantified benefits might gqualify the investment as acceptable.

(c) Uneconomic Invesiments

Investments which are not viable at the cost of new capital are
considered to be uneconomic.

These investments should not proceed unless they are certified as
essential to Telecom. 1f the amounts involved are large, then a
study of the impact of the proposed uneconemic investment on the
overall finances of Telecom should be considered before approval
to invest is given.

It is considered that the majority of studies that are performed to
evaluate alternative methods of service provision or to determine the
size of the initial investment should be evaluated under the conditions
appropriate to Investment Category (a); Economic Investments.

This reflects the fact that although a large amount of Telecom
Investment if of a non-dise¢retionary nature, almost all preojects
contain discretionary elements with respect to their size and the
timing at which all or parts need to be undertaken. In particular, the
amount of spare capacity that is provided in plant and buildings to
meet future growth is discretionary.

It should be emphasised that the above investment categories allow
investment to proceed at all levels of return. However, for a project
in the Marginally Economic and Uneccnomic categories, the respective
qualification of the importance of non-guantifiable factors, and
essentiality of the project need to be carefully considered.

It will be cbserved that investments indicating rates of return in
excess of the cost of new cépital are in fact profitable, i.e. they
cover all of the relevant costs invelved, including Economic category
if they do not achieve a sufficient level of profitability to exceed
the return prescribed for Economic Investments. They generally do not
proceed because of the overall shortage of funds and the prospect of
higher returns if the money were invested in other projects.

Decigion Criteria

The average cost of new capital to Telecom 1981--82 is estimated to be
15.2 per annum. With the addition of a margin to reflect the
opportunity cost of funds and Telecom's financial objectives for new
investment, the following profile of rates of return for the three
investment categories defined above, is obtained:
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Table 1: Decision criteria

COLUMN 1 COLUMN 2
CASH FLOWS CASH FLOWS
BASED ON BASED ON
INVESTMENT EXPECTED FUTURE CONSTANT
CATEGORY PRICES
% %
Economic 28 or greater 15 or greater
Marginally 15.5 to 28 4 to 15
Economic
Uneconomic Legs than 15.5 Less than 4

For cash flows which are based on the explicit calculation of

future revenue bhenefits and costs, a discount rate related to the
explicit cost of borrowed money should be used. The appropriate

rate 1s the minimum rate of return for an economic investment as shown
in Column 1 of Table 1, currently 28 percent.

For cash flows expressed in constant or present day prices, a
discount rate related to the real (net of inflation) cost of
borrowed funds should be uged to identify viable projects. The
appropriate rate for use in these studies is the minimum rate of
return for an economic investment shown in Column 2 of Table 1.
currently 15 percent.

Allowing For Inflation

{(a) Methods

Because investment evaluation involves the analysis of projects over a
period of time intoc the future, the effect of inflation on revenue,
benefits and costs over that periocd needs to be considered. In
addition, the effect of inflation on the discount rate needs to be
taken into account.

Telecom Australia performs discounted cash flow studies in eithex
of the following ways:

(1) by explicit calculation of future revenues, benefits and costs,
i.e. in terms of cash flows based on expected future prices;

(ii) by eliminating real and inflationary components of price movements
from expected future cash flows by using a constant or present day

price structure.

Different discount ratesg will apply depending on the the method
chosen.
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{b) Preferred Approach

Option (i) above is preferred because it is considered that more
meaningful cash flows are generated by the explicit calculation of
future revenue, benefits and costs. However, it is appreciated that
there may be situations where the simplicity of studies and nature of
cost relativities is such that cash flows based on constant prices may
be attractive and justifiable.

Bacause various elements of the Telecom cost structure are expected to
increase at different annual rates, the decision as to which approach
to adopt shoéuld be based on a consideration of the elements which make
up the cash flows in the projects under consideration. For example,
labour is expected to increase at a different rate to material which is
expected to increase at a different rate to land and buildings. From
this it can be seen that the effect of cost escalation on different
projects will depend upon the proportion of the. various cost elements
that make up the overall cost structure of the projects. Similarly,
Telecom tariffs are expected to increase at different rates to Telecom
costs.

As a result, studies using cash flows based on constant price and wage
levels do not, in some circumstances, adeguately allow for the changing
relativity between different cash flow elements. This is particularly
the case with studies which include revenue obtained from Telecom
tariffs and studies of this kind should not be based on constant
prices,

The effects of different rates of escalatien should be incorporated
into the forecast cash flows of projects where this clearly influences
investment decisions. In studies where the mix effects are congidered
to be minimal, then an approach based on constant money values is
acceptable.

(c) Escalation Factors

Forecasts of various Telecom escalation rates for use in the
calculation of future price movements are provided in Attachment 1. The
rates should be used until revisions are issued via these Guidelines
which will normally occur annually.

The forecasts are based on national averages and are broad
representations of a generic nature. They may not be appropriate to all
studies and where relevant, specific rates should be determined fox
particular cases. Rates reflecting local conditions may also be
developed where these differ markedly from the national average and
have significance for the results. However, where special rates are
used, the reasons and bases of estimates should be incorporated into
the study report.
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ATTACHMENT M

1980~--81 PRODUCT DESCRIPTIONS

1. Bagic Telephones Facility —- Metropolitan

{a) Business services
(b) Non-business services

2. Basic Telephone Facility -—- Country

(a} Business services
{b) Non-business services

3. Reserved
4. Local Call Service =-- Metropoclitan
5. Local Call Service -- Country
6. Trunk Call Service
7. Vertical Services
{(a) Public telephones
(b) Leased coin telephones(1}
(c) PRBX's(1)
(d) oOthex(1}
8. Private Line and Network Services(2)
9. Public Telegraph Services

10. Telex Service

{a) Telex subscriber services
(b) Telex call service

11. Telegraph Private Wire Services

12. Reserved
13. Other Data Services
14. Directory Publications

(1) other subs. equipment in addition to the basic telephone facility
(2) excluding telegraph
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ATTACHMENT N

BASES FOR DISTRIBUTING REVENUE AND COSTS OVER 'PRODUCTS'

PRODUCT ACCOUNTING SYSTEM 1980--81

Allocation of revenue

The major revenue items in the financial accounting system, which
represent 92% of total revenue, (year ended 30th June, 1981) are
detailed below and commented on in the following paragraphs:

$ millions

Metered calls 1 293
Rental 674
Trunk calls 184
Connection fees and
miscellaneous charges 120
Directory advertising 62
Ccall fees (public telephones) 56
2 389
Other sundry items 220
Total revenue 2 609

Metered calls

Metered calls ($1293 million) recorded in the financial accounting
system include both local and STD calls, which are not recorded
separately. The separation of leocal and trunk (STD) calls is carried
out on the basis of STD traffic measuring equipment which is now
installed in almost all trunk changing centres. This equipment counts
the total STD calls and measures the volume of traffic in each distance
changing step by time of day charging scale. After adjustment for
estimated unpaid traffic STD earnings are estimated. These are
subtracted from total metered call earnings to estimate local call
earnings. Becauge of the difficulties in estimating unpaid traffic and
differences in revenue cut-off timings in the financial accounting
system, the resultant allocation between STD and local calls is not
regarded as precise. In addition, certain adjustments are made to re-
allocate portion of public telephone and leased telephone call fees to
local and trunk call revenue.
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Rental

The present financial accounting system identifies rental as a total
rental figure only for most products. The amounts applicable for the
bagic telephone facility, leased coin telephone, PARBX's, private line
and data services products were derived in the product costing system
by referring to statistics on the number of the products at the
beginning of the year and monthly additions and deletions and by
applying the basic rental rate tc approximate the annual rental. Not
all rental revenue can be allocated in this way. Telecom has hundreds
of tariff items. The difference between total revenue in the financial
accounting system and the total of the approximations derived was
assumed to be accounted for by all other products. This amounted to $85
million out of the $674 million for 1980--81. Steps are being taken by
Telecom to analyse this amount into greater detail by product.

Trunk calls

Revenue from cperator connected trunk calls ($184 million) is allocated
in total to the trunk call product, where it is accumulated with the
STD revenue. No attempt has been made to apportion trunk calls between
metro and country, it having been considered infeasible to allocate
revenue and expenses in this way.

Connection fees and miscellaneous charges

Revenue of $120 million collected as one figure in the financial
accounting system relates in total to new applicants for services
already in place, for completely new services, removals to "in place'
locations or new locations, business and domestic, reconnection fees
{after services have been cut off) and temporary connections.

The product costing system allocates this revenue over the basic
telephone facility and other physical products by a number of
estimations. Numbers for the various types of services are obtained
from operational statistics and approximations of the total amounts
payable for these various services are derived. The allocation between
domestic and business is based on the ratio of all domestic to all
business connections. However, it is difficult to obtain reconciled
figures on the breakdown between domestic and business for categories
such as new services, removal to an 'in place' connection etc.

Because of the need for estimation and approximations, the accuracy of
the figures derived is guestionable. Of the $120 million, %49 million
(40%) was allocated to products other than basic telephone facility,
leased coin telephones, PABX's, private lines and data services. The
breakdown of this $49 million is unknown —- it was essentially a
residual figure.
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148.

1.

Directory advertising

Directory advertising revenue {362 million) was allocated in total to a
product called directory publication.

Call fees ~- public telephones

Fublic telephone call fees ($56 million) were apportioned in 1980--81
between the public telephone preduct and the local call products on the
following basis. Of the 10 cents per call through a public telephone,
9 cents was deemed to be for a local call. Thus $50 million of the $56
million from public telephones was transferred to local calls, leaving
$6 million as public telephone revenue. Because the revenue from this
source was adjusted by the product accounting system public telephones
were stated as losing $43 million for 1980--81. However, if allowance
was made for the total revenue they generate, then public telephones
could be held to have made a positive short term contribution to
network costs provided the traffic generated was carried within
existing capacity. This guestion is discussed in detail in the

paper.

Allocation of expenditure

The major expenditure items in the financial accounting systems, which
represented 92 percent of total expenditure (year ended 30 June, 1281},
are listed below and commented on in the following paragraphs:

$ millions

Plant maintenance 628
Depreciation 534
Interest 408
Operations 328
General administration ' 134
Accommodation 28
Customer services 66
2 196

Cther sundry expenses 181
Total expenses 2 377

For product costing purposes some costs were allocated to products
based on studies carried out in South Australia in 1972. Because the
studies were carried out a decade ago it is questicnable whether the
results are still relevant; further there is no assurance that
activities in South Australia are representative of all other States'
activities and, given the nature of the Australian network, it is
likely that they are not.
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12.

13,

15.

FPlant maintenance

The cost of maintaining terminals ($157 million) was allocated directly
to the relevant terminal products. Maintenance of local exchanges and
trunk switching equipment {$185 million) was allocated directly to
local and trunk calls products respectively and the remainder, ducts,
cables, wires and conduits etc (3$286 million) was apportioned over
products on a variety of bases, including the number of cables
dedicated to a product and the 1972 Adelaide study. These bases may be
reasonable but they are debatable.

Depreciation and interest

Depreciation ($534 million) and interest ($408 million) was allocated
to products in accordance with the book wvalues of assets, allocated on
the basis of the 1972 South Australian studies, modified by changes in
the asset base since. Accounting allocations of engineering
administration were relatively arbitrary and could lead to questionable
allocations of capital costs to products.

Operations

Operations ($328 million) represented the costs of running district
telephone offices and was allocated to products based on sample studies
carried out regularly in most states. This basis is alsc used for
allocating customer services costs ($66 million) and accommodation
costs ($98 million).

General administration

General administration {$134 million) was allocated to products in the
same proportions as combined maintenance and customer services costs.
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EXAMPLE OF FINANCIAL MODEL PRINTOUT ATTACHMENT O

F/A TNFL 3
GROWTH 10
[HT FNDS bl
(PENING
BALANCES | 2 3 4 3 4 7 9 g 10
SALES
LAST YERR 1900 1324 160t 1933 233 2548 1381 4048 4372 3880
YOLORE 140 132 160 193 233 2t 338 407 489 88
PRICE ABJUSTAT. 24 144 ti2 205 244 1 349 "7 499 298
1324 1401 1933 2331 2808 3381 448 4892 5880 76
EXPENSES:
LAST YEAR -330 -bbb -B893 74 o179 -1827 -1728 -208% <2827 -NO8
UoLUAE =41 =73 -B9 -147 -130 -157 -190 =250 -278 ~334
IHFLATION ~32 -47 -8¢ - -ii8 -143 -113 =209 -133 -306
-5 -B03 -G74  -179 -187  -i7H -89 287 -dem 3700
GROSS PROFIT 439 7% 739 152 1182 1450 1979 b4 2822 3348
JEPRECIATION -224 -254 -9 -343 -1 -4468 -347 RLEY: 754 -B87
INTEREET:
ORIGINAL -160 -108 -194 -10¢ -100 =109 =100 -1 -1 -10¢
NEW -46 102 -167 -245 =33 -447 -378 =133 -7 -1134
HET PROFIT 238 136 393 162 343 639 753 B89 1050 1242
L
DIYIIENE -78 -Ta -74 -76 74 -7k -74 -Th -7 -76
RETAINED 21t 280 37 183 Lt Jb2 877 313 974 1164

RETAIWED 211 263 31":’ B3 ibd a2 577 313 974 1186
DEFRECIATION ot 258 28] 345 al 444 547 b2 734 887
Fi& REBDITIONS ~126 Sme7 <13 -1217 0 -4k -1717 0 R4 -Mzd o -13E0 342

ABDITIONAL BORROWINGS 2% 1 410 487 373 £87 218 970 1182 1348
SUAFLUS/DEFICIENCY 0 0 0 0 0 1 i 0 i 0

BALANCE SHEET

FTIED ASSETS

EROSS 4480 3181 948 587 B2 333 10948 126835 19077 17Tl 20905
ACC BEP S1340 -1516 -1702  -1973 <2117 -I4A9 -2G8 -3EOS -3eed 4201 -4831
TOTAL 3140 3642 4246 4373 3340 2890 8139 3537 11314 13540 14074
SHARE CAPITAL -934 -954 -934 -934 -954 -7a4 -754 -934 -934 ~034 -394
RESERVES -230 ~1141 1401 -7l -4 -EEIH -EIND TR0 -4e22 -EASh ATHD
BEBT-GRIBINAL 12854 -1756  -125h  -1286  ~128  -iZ6 -1286 1236 1236 123 -1258
NER i} -250 =635 -1043  -1E 7140 -2797 -3si3 4583 -573 <703
TOTAL SI140 3882 -AZAE 4973 5843 -p830 -B13F 9R3Z -LMALA -13540 -18074

Note: For cimplicity, roundings from decimals to whole numbers were made after
totals computed; accordingly, some columns do not add vrecisely on this
184 summary. The rounding differemces are non-cumulative and immaterial,



SECRETARIAT RESEARCH REPORT
QOCTOBER 1982

SECTION 3: REVIEW OF NON METROPOLITAN TELECOMMUNTCATIONS SYSTEMS AND SERVICES

PART A: ANALYSIS OF EXISTING NON METROPOLITAN
TELECOMMUNICATTIONS SYSTEMS AND SERVICES

INTRODUCTION

Terms of reference

The study was commigssioned by the Committee under the following texms
of reference:

"Having regard toc Telecom's statutory responsibilities under

8.6(1) and (2} and s.73(2) of the Telecommunications Act 1975, the
Secretariat is to review information sources and available data to
identify for the Commmittee:

{a) significant areas of shortfall between the demand for and
provigion of rural telecommunications services as compared to
non rural subscribers:

(b) the quality, availability and reliability of rural
telecommunications services and facilities relative to those
provided for non rural subscribers;

(c) the relationship between costs and tariff structures
applicable to the provision of rural telecommunications
services and in particular the components of cost
gsubsidigation opérating under existing Telecom
arrangements."

Study objective

The study was designed to compare the guality, costs and accessibility
of telecommunication systems and services in metropolitan and non
metropolitan areas.

Systems and services in non metropolitan areas were assessed for three
categories of locations:

. urban country areas;
. rural country areas;
B remote areas.

Definitions

Urban country areas: regional cities and towns generally
accessible to the standard of telecommunications systems and
services comparable with that available in metropolitan areas.

85



Rural country areas: areas adjacent to or beyond the regional
towns and cities included in the above category. They are
typically characterised by:

- low population densities per square kilometre;
- population distribution over farming communities;

- some significant, but relatively spasmodic, concentration of
population in mining and other resource development areas;

- low growth rates in terms of overall area population:

- access to the public switched telephone network either by
wholly Telecom provided distribution systems or part
privately erected {PPE) lines between subscriber premises and
a local Telecom exXchangej

—-— mannal rather than automatic switching of calls carried over
the public switched telephone network.

Remote areas: areas beyond the limits of Telecom's existing
national terrestrial network in which some residents:

- cannot subscribe directly to telephone gervices carried over
the public switched telephone networks;

- may access the public switched telephone network through
interconnection of independent radic communications networks
with the public switched telephone network;

- have no current access to the public switched network but may
be included in Telecom's remote area development plang; or

- will not have access to the public switched telephone network
in the foreseeable future.

SCOEE

The quality and accessibility of non metropeolitan te’ecommunications
systems and services has been assessed in terms of the:
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standard and reliability of present transmission systems and
associated exchange (switching) Ffacilities for services connected
to:

—— manual exchanges;
— automatic exchanges;

range of services available to existing subscribers;
subscriber charges associated with provision of transmission

systems (subscriber lines) between the local exchange and
subscriber premiges including:



- capital contribution for subscriber lines wholly provided by
Telecom;

-— capital costs to subscribers for PPE lines;
- annual rental charges;
. unit charges for calls to other subscribers;

. the number of other subscribers aceessible to subscribers in
particular non metropolitan areas;

. call charge revenues derived from urban country and rural country
subscriber services;

. demand for new subscriber services measured by applications for
connection to local exchanges (demand);

. satisfied and unsatisfied demand for new subscriber services and
the incidence of deferred applications;

. fault occurrence.

Telecom's costs for establishment of transmiesion systems necessary for
service provision were also examined —— in particular:

. capital investment per subscriber regquired for provision of
subscriber lines (external plant);

. capital investment per subscriber required for provision of local
exchange/switching facilities (internal plant);

. operational and maintenance costs associated with provision of
external and internal plant;

. manhours per year per subscriber required to maintain both
external and internal plant (maintenance productivity).

New technology options for provision of remote area services

The study reviewed information from Telecom on technology distribution
options for provision of Telecom services in remote areas and
agsessed;

. exigting planned and technically feasible transmission systems;

B the technical performance and service capability of the possible
optionsg;

. availability of present and planned transmission systems;

. Telecom's capital operational and maintenance costs of practicable
opticons;

. estimated costs to prospective subscribers.
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3.12

Metropolitan and non metropolitan comparisons

Relevant statistics for metropolitan telecommunications systems and
gervices were also obtained to provide a bhasis for comparison of data
analysed in relation to matters identified in paragraphs 3.5--3.6
above. A detailed comparison of metropolitan and non metropolitan
systems and services is given in Part B of this Review.

Information sources

The study drew on information obtained from the following sources:

. Telecom's public submission;

. material supplied by Telecom in response to Committee questions:
. discussions with Telecom personnel;

. public submissions from existing and prospective non metropolitan
gubscribers;

- committee discussions with representatives of country basged

residential and business subscriber groups and community
organisations.

Acknowledgements

Telecom personnel provided assistance throughout the study.

STUDY APPROACH

availability of data

A& major difficulty encountered during the study was the lack of
data available in a form that would facilitate a separation between
urban country and urban rural data components.

The above observation in no way reflects on the reliability of data
finally obtained from Telecam. It seeks merely to highlight the fact
that Telecom has had no previous need to distinguish between costs and
revenues allocated to particular aspects of non metropolitan system
and service provision.

District samples

Three non metropolitan and three metropolitan district samples were
selected for detailed study and comparison. The non metropolitan
districts were selected to provide representation of large and small
districts.
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3.15

3.16

Districts selected were:
. non metropolitan:
- Rockhampton (Queensland};
~- Dubbo (New South wales);
- Kempsey (New South Wales);
f metropolitan:
- '"Metro-south' (Brishane, Queensland);
- Chatswood {Sydney, New South Wales);
-— Bankstown (Sydney, New South Wales).
Unserviced remote arsas were not selected for detailed analysis. The
study drew on research data and findings of previous studies on demand

for services in remote areas, either undertaken internally within
Telecom or externally on Telecom's hehalf.

OVERVIEW OF EXISTING ARRANGEMENTS

Service requirements

Study review of submissions to the Inquiry and Committee discussions
with non metropolitan subscribers and non metropelitan based
organisations and residents indicate the following priority
requirements for communications servicaes:

. a good, reliable telephone service (i.e. the automatic STD service
generally available to gubscribers throughout Australia);

. facilities for access to and delivery of health and educational
services {(RFDS and School of the Air Services);

. data communications facilities for rural and remote industries
{including pastoral, commerce and mining) ;

. access by rural country subscribers to a range of sgervices
comparable with thoge available to urban country subscribers.

New gservice applications

Telecom advised that:

. Applications may be lodged at Telecom Business Offices {TBO's) or
approved agencies {generally larger post offices).
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Where applications are lodged at TBO's, Telecom staff can advise
applicants of Telecom's responsibilities, policies, fees and
facilities that ean be or are planned to be provided.

On the basis of details provided hy the applicant, applications
are allocated a priority (based on the purpose of the service) and
a business or non business classification.

In areas served by automatic exchanges, or in areas where manual
exchanges are programmed for conversion to antomatic, Telecom is
responsible for constructing and maintaining external plant (i.e.
cable and radic egquipment) for the full distance from subscriber
premises to local exchange.

In general, Telecom external plant will not be provided in manual
exchanges programmed for rural conversion if such plant could
become redundant when conversion takes place.

In areas served by manual exchanges not programmed for conversion,
Telecom accepts responsibility for construction and maintenance of
external plant within a radial distance of 8km from the local
exchange.

If a sexrvice requires Telecom provided radic telephone agquipment
on the applicant's property, the applicant is required to agree to
certain conditions councerning antenna mast site, accommodation,
access road, power supply and firebreak.

If an applicaticn ig for a service which cannot be connected
within three months of application subject to lodgement of fees in
advance -=— i.e. is a deferred application =- the customer is
advised of the estimated waiting time for connection.

Where internal (exchange) and external plant is not available
{i.e. if the application for service is in what Telecom describes
as a deferred area) the applicant is advised of the estimated
delay in connection and the relevant reasons.

Wwhen applications are deferred, advance fees are elther not
reguired or are refunded if previously paid.

Deferred applications are automatically allocated a higher
priority after certain periods of time.

Where the deferred application may result in a delay beyond a few
years and any additional external plant that would be reguired
would beccme redundant because of planned service upgrading,
applicants have the option of erecting a PPE line.



3.18

3.19

Part privately erected {(PPE) lines

Telecom advised that:

. Information on conditions applicable to PPE lines installations
and services is contained in Telecom By-laws {Volume 2, Section 1
refers).

. Applicants interested in PPE lines may avail themselves of this
information.

. If Telecom considers that connection of a PPE service is justified
and Telecom internal plant is available, applicants must comply

with the following conditions of service:

- privately construct and maintain their own PPE plant to the
peint at which Telecom plant can be provided;

-— construct and maintain the plant to standards specified by
Telecom;

-= pay the standard service connection fee (rural connection fee
not applicable);

- agree to the service being converted to a wholly Telecom
provided and maintained service at Telecom's direction;

- if applicable, agree to pay the appropriate rural conversion
fee upon conversion (usuwally replacement) of the PPE plant to
wholly Telecom provided plant when it is available;

. & fee of $4 for inspection of the PPE facility upon completion is
payable by the applicant.

. The applicant must remedy any defects to Telecom's satisfaction
before a PPE line is connected to the exchange.

. The customer is responsible for all maintenance.

. Any maintenance by Telecom upon customer request is charged at
cost.

PPE lines are discusged in detail at paragraphs 3.54--3.59 inclusive of
this research report.

Conversion from manual to automatic exchanges

When a rural area containing more than 30 customers is due for
conversion, Telecom may call a public meeting to discuss the proposed
new facilities, timing of connection, directory entries, call charges,
fees for conversion of PPE plant and provision of new Telecom plant if
applicable. According to advice from Telecom, all customers and
applicants are later quoted for any charges applicable and
consultation is undertaken with individual customers/applicants upon
request. The 'Rural Conversion Program' is discussed in detail at
paragraphs 3.103 —-- 3.113 inclusive.
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Capital contyributions

Prior to 1 January 1982, Telecom reguired subscribers located beyond
specified distances from a local exchange to contribute to the capital
costs associated with provision of external plant necessary to connect
the subscriber to that exchange (Volume 2, Section 4 outlines the
relevant policies and practices from 1973 to that date and summarises
the policy presently in effect).

Country connection and conversion charges effective 1 January 1e82

Telecom has stated that present country rural connection and conversion
charges:

. are not direct capital contributions based on the cost of
providing the length of external plant line required;

are related to 'standard' rental charges;

. are set at levels considerably lower than charges applicable under
previous policies;

. are intended to reflect higher irrecoverable costs of providing
country rural services.

Call charges and non mektropolitan zoning

Telecom has advised that its 'charging zones and districts' are
structured to:

. give as many subscribers as possible access to the public switched
telephone network;

. ensure that rural subscribers are not disadvantaged.

Effective May 1980 a new non metropolitan call charging policy -—
'‘Community Access 80" -- was introduced. This wag designed to give non
metropolitan subscribers in rural/country areas call access via their
nearest local exchange to the nearegt designated 'service' town at a
unit fee STD rate. Relevant details of call charges, charging zones and
districts and charges applicable under the 'Community Access 80' scheme
are given in Volume 2, Section 4.
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3.24

ANALYSIS OF EXISTING NON METROPOLITAN TELECCMMUNICATIONS SERVICES

Service penetration

Detailed statistics on service penetration in non metropolitan
districts are not normally compiled by Telecom. Analysis of available
data indicates that betwszen %0 to 70 percent of non metropolitan
households are connected to the public switched telephone network.

Analysis was confined to telephone services penetration in line with
identified service priorities (paragraph 3.16 refers).

Service demand

Data available on NSW non metropolitan districts studies reflected
significant demand for new telephone services as tabulated below for

the year ending 30 June 1981.

Table 3.1: Demand for serxvice for year ending 30 June 1981:
Dubbo and Kempsey Districts

DEMAND DUBBO KEMFPSEY
DISTRICT DISTRICT

Number of

applications

for new service 5 136 6 721

Number of

applications as
% of existing
services 12.6% 22.2%

Source: Analysis of Telecom data.
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Satisfied demand

Telecom measures the level of satisfied demand as the difference
between the number of applications for new services and the number of
actual service connections in any given financial year. Unsatisfied
demand ig the term used to describe those applications:

B which are being investigated by Telecam;
B which have been deferred;

. for which installation or connection quotations have been issued;
or

. which are in the process of being connected.

In non metropolitan areas investigation of applications may be lengthy.
Actual connections may take some time to be completed., The lower the
level of demand the more ¢uickly connections are completed. Conversely,
the higher the level the longer the applicant has to wait. Table 3.2
below shows relevant statistics for Dubbo and Kempsey charging
districts for the year ending 30 June 1981.

Table 3.2: Applications and connections for year ended 30 June 1981:
Dubbo and Xempsey districts

STATUS OF

APPLICATIONS DUBEO XEMPSEY
FOR NEW DISTRICT DISTRICT
SERVICES

Total number of
applications for
new services 5 136 6 721

Number of connections
completed 4 331 4 152

Number of connections
ocutstanding 805 2 569

Total number of unsatisfied
applicants as % of all
applications 16% 38%

Source: Analysis of Telecom data
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Unsatisfied demand

Tn urban country and rural country areas, the distance between the
applicant’s premises and the local exchange has a significant bearing
on the number of applications connected. Analysis of data indicates
that:

. The greater the distance from the exchange the less likely the
application will be processed to completion during the year in
which it is lodged.

. In any given year new connections may exceed new applications
because a number of the connections may involve connections
relating to applications deferred from the previous vear {or
years) pending availability of external or internal plant.

Far example, in Dubbo there were 44 new connections completed during
1980--81 for applications from potential subscribers within 16--40
kilometres from the nearest local exchange. In the same year there
were only 21 applications for new service connection. The difference
between the two was accounted for by completed connections of deferred
services for which applications had been lodged prior to 1980--81,

Table 3.3 below summarises the relationship between distance from the
exchange, new connections and unsatisfied demand.

Table 3.3

DISTRICT DISTANCE FROM EXCHANGE
DUBEBO under over
8 8--16 16-—~40 40
ks kms kms ks
No. of applications 4 931 180 21 4
new connectiong 4 157 129 44 1
% unsatisfied 15.6% 29% ~109% 7E3
under over
KEMPSEY 8 8--16 T6--40 40
kms ks kms kms
No. of applications 6 217 491 13 -
new connections 3 861 292 - -
% unsatisfied 38% 41% 100% -—

Source: Analysis of Telecom data
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Deferred applicaticns

3.31 An application for service connection is classified by Telecom as
'deferred' when provision of service cannot be guaranteed within a
specified time. Applications are deferred due to unavailability of
either external plant (lines and cable) or internal plant { switching
equipment). Deferred applications are reviewed periodically and
allocated higher priorities after a certain time. The period of
deferral may vary from three months to many years, depending on othsr
demands for service in the same locality.

3.32 Deferred applications still outstanding after six months from the date
of application are reviewed and given a higher priority. The process is
repeated for deferred applications outstanding after 18 months from the
date of application.

Standards of service

3.33 Factors affecting the standard of service available to non metropolitan
residents (and in particular those in rural country areas) include:

. +ype of connection tc the public switched telephone network -—=-
whether automatic or manual;

. type of subscriber line to the local exchange —- whether wholly
Telecom provided or a PPE line;

. in the case of PPE lines -- whether the line is exclusively used
by one subscriber, or a party line shared by a number of

subscribers.

3.34 The most important facter is whether the service is connected to an
automatic or a manual local exchange (paragraphs 3.89--3.102 refer).

3.35 Some 61 000 subscribers access the public switched telephone network
via manual exchanges. Manually connected subscribers suffer from the
following disadvantages:

. lack of STD facilities;

. lack of service continuity where local manual exchanges are
operated during business hours only or other part time basis;

. lack of privacy where services are provided over shared {party)
lines:

. high fault occurrence hence limited reliability where connection
to local exchanges is via PPE lines.
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3.36

Call charge revenue per subscriber service

Analysis of Telecom data on call revenue generated by each individual
exchange in districts selected for study showed that the average
revenue generated per subscriber service is higher in non metropolitan
than metropolitan areas (paragraphs 3.192--3.195 refer).

Non metropolitan subscribers have limited access to other subscribers
at local call rates. Hence non metropolitan subscribers make more trunk
calls than do their metropolitan counterparts. The difference in level
of use ig related to:

. level of business and industrial activity within the district:
. distance to capital cities;
. :thé subscriber density within the district.

The correlation of distances hetween subscribers and their nearest
capital city with average service revenue in country districts was
verified by a study of trunk revenue generated by the three country
districts studied (paragraphs 3.36--3.49 refer).

Previous studies undertaken for Telecom have indicated that country
rural subscribers generally incur higher average call expenditure than
do urban country subscribers. The IMG Northern Territory study of 200
subscribers in 26 small exchanges indicated an average annual call
revenue per subscriber of $1 200 (%1 500 business and $900 private).

Telacom's National Study {1980) into vemote area communications
referred to two other studies made in Western Australia and South
Australia. In Western Australia 236 subscribers from 15 rural exchanges
produced an average annual revenue of $650 per service. In South
Australia a sample of 99 subscribers produced an average of $780 per
subscriber.

Estimates of average annual revenue per subscriber in this present
gtudy are based on detailed analysis of per subscriber revenues for all
local exchanges in the Dubbo, Kempsey and Rockhampton districts for the
5ix month period 1 January 1982--30 June 1982. Estimates of annual
call revenues per service assumed that the same Jevel of revenue would
be maintained from 11 July to end December. The actual revenue for

1 January 1982--31 December 1982 could be significantly higher than the
estimates because of increased call charges applied effective

1 January 1982,
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3.42 Analysis of data showed that a higher call revenue per subscriber is
generated in urban country than in rural country areas. The consistency
of differential between the two may be attributed to:

. a higher concentration of business activity in urban country
areas;

. the predominance of automatic STD services in urban country
areas;

. lower utilisation of services in rural country areas due to
limited access tc other subscribers at local ¢all rates.

3.43 For purposes of analysis, exchanges were grouped into categories to
identify those serving:

. over 1 000 subscribers;
. 100 to 1 000 subscribers;
B 40 to 100 subscribers;

. foewer than 40 subscribers.

3.44 Estimate of average annual call revenue per gervice by exchange
category is tabulated below and alsc shown in Figure 3.4:

Takble 3.4

PER SUBSCRIBER REVENUE

BY EXCHANGE CATEGORIES
OVER IESS THAN
DISTRICT 1 000 100--1 00C 40--100 40
$ E $ $
Dubbo 476 388 316 316
Kempsey 416 318 312 212
Rockhampton 649 518 477 418
Average 519 408 347 338

(all districts)

Source: Analysis of Telecom data

3,45 The study drew the following conclusions:
. annual call revenue per service is lower in rural country than

urban country districts, with the ratio for rural country varyving
from 0.5~~0.66;
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3.46

3.47

. services in high population density areas generate more revenue
than sparsely populated areas;

. automatic exchanges generate higher call revenue per subscriber
than do manual exchanges {See Table 3.5 below).

Table 3.5: Comparison of call revenues per service in automatic and
manual exchanges serving fewer than 40 subscribers

REVENUE PER SUBSCRIBER BY EXCHANGE

AUTCMATIC MANUAL FULL MANUAL PART

DISTRICT EXCHANGE TIME EXCHANGE TIME EXCHANGE
$ 5 $

Dubbo 386 344 202
Kempsey 236 -= 136
Rockhampton 540 . 339

Source: Analysis of Telecom data

Most manual exchanges are in rural country areas. A few relatively
densely populated urban country areas are alsc served by manual
exchanges -- e.g. Wellington in the Dubbo district where the average
call revenue of $258 is approximately half the average urban
{automatic) call revenue per subscriber of $506.

Notwithstanding the rural urban differential, there are noticeable
differences between the total average annual call revenue per
gubscriber from district to district -- e.g.

. Rockhampton 3607
. Dubkbo 8425
B Kempsey 5383

The following factors appear to account for the per subscriber revenue
variations over the three districts:

. accessibility of subscribers to large centres of population at
local call rates —-- Kempsey reflects a low level of calls at
'Community Access 80' rates because most subscribers have access
to large centres at local call rates;

. relative distances between the districts and capital cities;

. the level of business and industrial activity in the
district.
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Estimates of average annual call revenue per subscriber are set out in
tables 3.6~-3,8 below:

Table 3.6: Revenue per subscriber -— Dubbo district

ESTIMATED AVERAGE ANNUAL CALI REVENUE PER SUBSCRIBER

EXCHANGE ALI. PART TIME FULL TIME
CATEGORY TOTAL ALL  AUTOMATIC MANTIAL MANTUAL MAN AL
EXCHANGES EXCHANGES EXCHANGES EXCHANGES EXCHANGES
over 1 000 476 506 258 - 258
100--1 000 388 456 318 - 318
40--100 316 378 206 —— 206
less than 40 116 386 280 202 344
Total for
all exchanges 425 482 283 202 288
Source: Analysis of Telecom data
Table 3.7: Revenue per subscriber —— Xempsey District

ESTIMATED AVERAGE ANNUAL CAIL REVENUE PER SUBSCRIBER
EXCHANGE ALL  PART TIME FULL TIME
CATEGORY TOTAL ATI, AUTOMATIC MANUAL MANULL, MANUAL

EXCHANGES EXCHANGES EXCHANGES EXCHANGES EXCHANGES
Over 1 000 416 416 ~- —-— —-—
100=--1000 318 318 - -— -
44=~100 312 316 196 195 -
less than 40 212 236 136 136 -
Total for
all exchanges 383 384 162 162 -

Source: Analysis of Telecom data
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Table 3.8: Revenue per subscriber —- Rockhampton district:

ESTIMATED AVERAGE ANNUAL CALL REVENUE PER SUBSCRIBER

EXCHANGE ALL PART TIME FULL TIME
CATEGORY TOTAL ALIL, AUTOMATIC MANUAL MANUAI. MANUAL
EXCHANGES EXCHANGES EXCHANGES EXCHANGES EXCHANGES

§ $ 3 $ $
Over 1 000 649 649 - - -
106--1 000 518 626 302 -- 302
40--100 477 534 323 —-— 323
less than 40 418 540 339 339 -
Total for
all exchanges 607 &40 309 339 305

Note: Information for Tables 3.6--3.8 based on revenue per exchange
statistics for January to June 1982. Results above projected for
total annual call revenue.

Source: Analysis of Telecom data

Local call accessibility

3.50 Study analysis indicated that:

. about 60 percent of non metropolitan subscribers in the three
Districts have access to more than 10 000 other subscribers at the
local call rate eg:

- in Kempsey and Rockhampton districts 60 percent (mainly
urban) have access to about 20 000 others;

- in Dubbo about 55 percent can access between 5 000 and 10 009
others;

- only 3.7 percent of all subscribers in Dubbo access more than
10 000 others;

. in Dubboc and Rockhampton where average subscription density (per
square kilometre) overall is low, some ten percent of subscribers

access less than 1 000 other subscribers;

. in some rural country areas the figure drops to between ten and 20
subsgcribers.
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The study showed that some rural country subscribers receive
significant benefits from the 'Community Access 80' scheme whilst
others have realised only a marginal improvement in terms of the unit
cost of calls to their nearest designated service town. Tables 3.9--

3,10 following refer,

Table 3.9: Access to other subscribers at local call rates:

PERCENTAGE OF ALL SUBSCRIBERS IN DISTRICT WITH
ACCESS TC SPECIFIED NUMBER OF OTHER SUBSCRIBERS

NUMBER OF

OTHER DUBBO KEMPSEY ROCKHAMPTON
SUBSCRIBERS

ACCESSIBLE % % %
Over 10 000 3.7 66.0 ©0.0
5 D00-=-10 000 54.8 16.0 19.0
1 000--5 DOO 27.2 18.0 15.0
Lo0--1 000 10.0 —-— 2,0
100~-~500 3.0 0.1 4.0
less than 100 1.3 — 0.4

Note: Rockhampton subscriber numbers are based on mid 82 figures

Source: Analysis of Telecom data.
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Table 3.10: Non metropolitan subscriber access to

designated

service towns

NC. OF SUBS

DESIGNATED NO. OF SUBS GIVEN ACCESS
SERVICE IN SERVICE AT COMMUNITY
DISTRICT TOWN ZONE ACCESS 80 RATES
Dubbo Bourke 767 291
Brewarrina 358 134
Cobar 923 a9
Coonabarabran 1 102 1
Coonamble 658 103
Nyngan 719 79
Kempsey Kempsey 3 480 33
Rockhampton Rockhampton 18 830 370
Mt. Morgan 841 9
Gladstone 6 689 201
Biloela 1 819 181
Blackwater 1 341 42
Claremont 670 30
Emerald 1 385 444

Source: Analysis of Telecom data
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3.52

3,54

ANALYSIS OF PRESENT NON METROPOLITAN TELECOMMUNICATION SYSTEMS:
EXTERNAL PLANT

Wholly Telecom provided telephone lines

The technical standards of existing Telecom subscriber lines in rural
country areas vary widely. Lines connected to automatic exchanges
generally give satisfactory performance. Those lines connected to
manual exchanges are generally inferior. The transmission quality of
such lines is influenced by the length and condition of the subscriber
line to the exchange and the age of (telephone) terminal equipment and
wiring in the subscriber's premises.

Most instruments connected to manual exchanges are magneto telephone

handsets. They utilise old technology which results in deteriorated
performance.

Part privately erected (PPE) lines

PPE lines have plaved a major role in the development of rural country
telephone services. They have enabled prospective subscribers to erect
that part of the line required between their premises and the nearest
local exchange beyond the 'free line plant entitlement’ (Volume 2
Section 4 refers). PPE lines are often multi party lines connected to
part time manual exchanges. Construction costs for multi party lines
may be shared by a number of subscribers. Most are characterised by
gub~standard performance, reflect poor construction and require
frequent maintenance.

Telecom's policy on provision of PPE lines enabled connections for
parties whe would otherwise have to wait many years. PPE lines may also
be installed feor connection to a local exchange which is planned for
conversion to an automatic exchange within a specified time (paragraphs
3.103=--3.112 refer).

Volume 2, Section 1 outlines the Telecommunications {General) By-laws
by which Telacom sets conditions applicable to construction,
maintenance anéd use of PPE lines. Volume 2, Section 4, sets out
relevant Telecom connection and capital contribution policies and
charges.
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Table 3.11 below gives the most recent information available from
Telecom on the overall number of PPE lines in Australia broken down by
distance from the nearest local exchange.

Table 3.11: Comparison of number and route length distribution
1956=-1977

1956 1977

DISTANCE FROM

LOCAL EXCHANGE NUMBER PERCENTAGE NUMBER FPERCENTAGE
0--12 kms 36 4000 63 15 3006 51
12~~20 kms 7 6040 13 6 200 21
20--40 kms 7 600 13 5 300 18
over 40 kms 6 400 11 3 400 11
TOTAL 58 Q00 140 30 200 100

Source: Telecom data

Telecom advises that there are currently some 20 000 PPE lines
throughout Australia as a whole.

An analysis of the distribution of PPE lines in the three non
metropolitan districts studied is given in Tables 3.12 below:

Table 3:12: PPE Lines in selected districts

DUBBO KEMPSEY ROCKHAMPTON

DISTANCE

QOF PPE 79--80 80~--81 79--80 80--81 79-=80 80-=81
Less than 8 km 260 236 18 11

8--16 km 368 333 8 8

16=--40 kn 414 376 — -

Over 40 km 142 129 - -

TOTAL 1 184 1 074 26 19 189 175

Source: Mnalysis of Telecom data
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3.58 Table 3.13 summarises the distribution of PPE lines and services in all
country districts in New South Wales.

Table 3.13: Analysis of PPE and party lines in NSW districts

PPE AND TELECOM PARTY LINE SERVICES

NUMBER NUMBER OF

OF LINES SUBSCRIBERS

Exclusive PPE 2 530 2 530
Party PPE 1 622 5 540
Telecom Party 1 997 6 737
TOTAL 6 149 14 807

Source: Analysis of Telecom data
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3.59 Table 3.14 gives a detailed breakdown of PPE lines and party lines
in NSW non metropolitan districts:

Table 3.14: PPE lines and party lines in NSW non metropolitan districts

Junhe 1981
AUTOMATIC MANUAL
EXC PARTY TELECOM EXC PARTY TELECOM
DISTRICT PPE PPE SUBS PARTY SUBS PPE PPE SUBS PARTY SUBS
Goulburn 27 1 1 11 24 37 31 93 52 148
Grafton 15 4 11 27 79 4 5 13 13 38
Kempsey 4 - - 2 10 1 2 9 5 20
Lismore 1 - -= 1 2 - - - - -=
Maitland 25 2 3] 12 29 51 4 7 13 42
Warrandera 151 6 11 26 53 180 178 5N 186 643
Newcastle 1 - -— —— - -— - -— - -
Penrith 7 - - 2 5 — - - - -
Tamworth 213 22 49 46 112 256 238 781 237 787
Wagga Wagga 20 e - 30 71 127 123 464 123 412
Wollongong 1 - - 7 19 - - - - -
Armidale 238 58 143 106 261 173 159 579 176 836
Bathurst 131 11 39 36 98 442 164 521 202 679
Canberra - - - - -- - - - e —-—
Central Coast -- - - -— -— - -- - - -
pubbo 99 16 45 45 109 371 588 2 177 639 2 431
TOTAL 933 130 305 351 201 1 597 1 492 5 235 1 646 5 836
Notes:
EXC PPE: PPE line dedicated exclusively to use of one subscriber.
PARTY PPE: PPE line shared by several subscribers (party line).
TELECOM PARTY: Telecom provided party line.
SUBS: Subscribers.

source: Telecom data

Remote area telecommunications systems

3.60 Telecom defines remote areas as those which are beyond the range of the
existing national terrestrial network. For planning purposes Telecom
classifies remote area locations as those:
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. more than one single 'hop' line of sight radio transmissicn
(40--50 km) from an existing trunk transmission system with the
capability to service that location;

. not generally included in the rural (country) area manual
conversion programme.

The relatively few existing remote area Telecoam subscribers are
connected to the public switched telephone network via Telecom provided
local HF radio communications networks based at the following

locations:

Broken Hill (N5W) -— 15 subscribers
¥atherine (NT) - 7% gubscribers
Alice Springs (NT) - 76 subscribers

These systems are connected to the national public switched telephone
network via local manual exchanges. They operate 24 hours a day.
Typically, up to sixteen subscribers share a single voice circuit and
delays up te four hours to make a call are common. Transmission guality
is susceptible to atmospheric conditions and is unreliable.

Independent networks: Royal Flying Doctor Services outpost HF radic

networks

The Royal Flying Doctor Service (RFDS) operates 12 independent
'outpost' HF radio networks throughout Australia. The bases are
located at:

QUEENSLAND
Mt. Isa
Charleville
Cairns

NEW SOUTH WALES
Broken Hill

WESTERN AUSTRALIA
Derby
Wyndham
Kalgoorlie
Port Headland
Meekatharra
Carvarvon

S0OUTH AUSTRALIA
Port Augusta

NORTHERN TERRITORY
Alice Springs
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3.66

3.68

The RFDS HF public cutoost radlo networks provide the following
services to remote area resliZents:

. reception and transmission of public telegrams;

. communications between RFDS HF transceiver owners including
community or 'chatter' sessions;

. School of the Air services.

The above are provided as a community service in addition to the
regular RFDS medical consultation sessions and emergency medical
services.

Recently, improved communications services have been provided for users
of the RFDS HF network via interconnection between some of the outpost
bases and Telecom's public switched telephone network. This is
facilitated by connecting the RFDS radio link to a Telecom exchange.
The service provided thereby is known as the 'Radphcne' service.
Telecom has identified the following limitations of that service:

. conversations can be heard by all other users of the network;

. only one call per network can be connected at any one time;

. voice direction switching is manual;

. voice reception is determined by the quality of the HF radio
link;

. hours of service availability are restricted.

The service allows participating outpest radio stations to make contact
with telephone subscribers throughout Australia at charges applicable
to their regpective base stations. Limited hours of operation mean that
use of the 'Radphone' service cannot take advantage of off peak STD
calling rates. Outposts (transceiver owners) do not pay for access to
this service in line with standard Telecom call charges. They are
charged a per ¢all handling fee by the RDFS outpost base.

'Radpheone' services are available from Cairns, Mt. Isa, Charleville,
Alice Springs, Port Augusta, Derby, Wyndham, Kalgoorlie and
Meekatharra. Planning is undertaken to extend the gervice to
Carnarvon and Port Headland.

School of the Air Services operated over the RFDS outpost bases in
various states are administered by State Education Departments to
complement correspondence courses for children living in remote and
isolated areas.
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3.69

3.72

'Private' HF radioc networks

There is a number of private HF radiocommunications systems carrying
communicationsg services in remote areas (i.e. those which do not
interconnect with Telecom's national terrestrial network). These are
operated by organisations like:

. Department of Health;

. State Police Departments:
. church missions;

. aboriginal councils.

Private spur lines

Some 30 private spur lines have been installed in remote areas.

These are constructed for the use of business customers at their own
expense. They conform with technical specifications determined by
Telecom and interconnect with Telecom's national terrestrial network.
Relevant details are given in Volume 2, SBection 2.

Technical and service performance

The technical performance of independent and private networks is highly
variable. For the most part technical performance is poor, even
compared with that of subscriber lines in urban country and rural
areas. Service performance is typically impaired by:

. severe signal interference due to changes in atmospheric
conditions;

. lack of privacy in communications carried over the networks;:
. delays in waiting for carriage of messages over the networks;

. limited hours of operation.

Investment per subscriber service

Study analysis shows that capital investment required per non
metropolitan subscriber is closely related to subscriber and population
density (paragraphs 3.3.79--3.84 refer), Capital investment per
subscriber in rural country areas is much higher than that per urban
country subscriber. Another factor influencing the investment per
subscriber is distance from the local exchange. Table 3.15 below
estimates per subscriber costs for external plant required to comnect a
new subscriber to the nearest local exchange.
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Table 3.15: Investment per non metropolitan subscriber by distance

DISTANCE

FROM LOCAL COET PER
EXCHANGE SUBSCRIBER
KMS $
0-=-4 1 200
4-~8 2 425
B~—16 7 000
over 16 i3 000

Source: Analysis of Telecom data

The above estimates were calcoculated on the basis of data available for
the Dubbo, Kempsey and Grafton districts in New South Wales. Given the
difficulties associated with extrapolation of relevant statistics, they
must be viewed as indicative only. They do not include estimates of
internal plant (network switching in local exchanges) capital costs
(Paragraphs 3.95-=-3.96 refer).

One of the problems encountered in study analysis was the wide
variation in the circumstances associated with provision of plant in
rural country areas. Consequently, investment costs per subscriber are
difficult to guantify. Telecom explained the problems in the following
terms:

"The costs of providing services using physical lines/cable are
primarily dependent on the distance between customers and only to
a much lesser extent on the distance from the exchange (cost
ratios approximately 30:1 in a range up to 40 km). The total cost
is of the order of $2 500 per km. For an isolated customer at 40
km a total cost of $100 000 would be incurred. If there are
several intervening customers, the costs would be apportiocned in
the ratio of the cable route distance between them".

Source: Telecom response to Committee question.

Use of physical lines and cable to connect new rural country
subscribers to the nearest local exchange is being phased out. Telecom
is now substituting VHF radio concentrator distribution systems for
reticulated plant. Existing VHF radio concentrator systems now usge
analogue transmission techniques and are described as analogue radio
concentrator systems (ARCS). Telecom expects that digital radio
concentrator systems (DRCS) will become an economic alternative to
ARCS installation in the very near future (paragraphs 3.116--3.124
refer).
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3.76

Telecom data on new connections during 1980--81 indicates that only
one new connection in the Kempsey district was provided via VHF ARCS
equipment in that year at a cost of $27 608. The system was installed
within the 'free line plant entitlement' limit, sc there was no capital
contribution required from the subscriber thereby connected.

Drawing on available data, the study attempted to estimate the average
capital cost per new non metropolitan subscriber connection to a local
exchange for the following distance categories:

. 0==4 kmg;

. 4~-8 kms;

. 8--16 kms;

. over 16 kms.

Detailed analysis was undertaken of capital costs per new subscriber
connection in the Dubbo, Kempsey and Grafton districts of New South
Wales. Detailed estimates are given in Table 3.16 below.

Table 3.16: Capital costs per new subscriber connection
(breakdown by distance in 1980--81 prices)

AVERAGE BASIC SUBSCRIBER COST

OVER

DISTRICT 0==-4 km 4--8 km 8=~16 km 16 lan
$ % § $

Dubbo 1 239 7 621 8 721 13 093

Kempsey 1 188 2 093 5 987 13 0060

Grafton 1 110 - 2 752 7 306 15 556

Average 1 193 2 425 7 050 13 156

Source: Analysis of Telecom data
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Estimates for the Dubbo district were compared with information
provided by Telecom on actual costs incurred in the provision of new
connections., These are summarised in Table 3.17 below.

Table 3.17:

DISTLNCE NO. OF NEW UNIT COST PER TOTAL
CATEGORY CONNECTIONS CONNECTION cosT

8 M
0=-4 km 4 108 1 239 5.08
4~~-8 km 49 7 621 0.37
8-~16 km 129 8 721 1.12
Over 16 km 45 13 093 0.59
Total 4 331 - 7.16

Source: Analysis of Telecom data

Telcom has advised that the actual cost of new connections for the
Dubko district was $6.66 million.

Telecom's current connection charges in no way reflect the actual
investment per subscriber. In most instances the investment is an
'irrecoverable' outlay. The standard connection charge for those
distant rural subscribers within the 'free line plant entitlement’
limit represents about 2.1 percent of the per subscriber investment.
Where subscribers are reguired to make a ¢apital contribution, that
contribution represents about six percent of the actual per subsariber
capital connection cost.

Correlation between per subscriber connection costs and subsgcriber
density

Service connection costs differ substantially between metropolitan and
country urban areas. That difference is even more significant between
metropolitan {(and country urban) and country rural areas. The
differential is related to:

. distances between the subscriber and the operating exchange;

. differing subscriber densities.

The latter factor is the more significant. The higher the service
density, the lesser the distance between service terminations. Also, a

multipair cable is used to coanect a large number of subscribers to an
exchange. The cost is therefore shared among a number of subscribers.
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3.80

In metropolitan areas the service density is high and is in general
uniform all over the exchange sgervice area. In country urban areas, the
subscriber density in an exchange service area is much lower whilst the
distance between subscribers and exchange is not all that different to
a metropolitan situation. The differentials in investment therefore can
vary enormously over a given distance in accordance with varying
subscriber density.

The following procedure was adopted to obtain a cost related to
distance of the subscriber from the exchange:

. derive a cost per subscriber as a function of subscriber density:

- the information used in this instance was that available from
Telecom Planning Information Bulletin No. 46;

- this was further projected to cover high density situations.
The estimate converged to the metropelitan average cost of
$533 per service.

Such a projection may not be entirely accurate for a number of reasons,
one of which is that for high density, short distance reticulation,
smaller gauge cables are used resulting in marginally lower costs.

As only an overall order of costs is required the projection is
congidered valid. The projections were based on the following method of
analysis.

. A subscriber distribution was obtained for each district within
the following distance categories:

-- G==4 km
-— 4~-3 km
- 8=--16 km
- >=-16 km

. The extrapolated pattern of subscriber distribution was asgumed to
exist for all exchanges within the district.

. The number of subscribers within each district was divided in the
following exchange categories:

- over 1 000 services
- 100~--=1 000
- wnder 100

. It was assumed in this instance that the number of subscribers
within the various distance zone categories depends on the size of

the exchange.

. From the above, subscriber density was computed for each categery
of exchange at the various distance categories.
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. From costs derived as a function of subscriber density, the
average cost per subscriber throughout each district at each
distance category was computed. Distance zones were classified
into areas as follows:

- 0=~ 4 km : 50 sguare km
-= 4-- 8 kn : 150 square km
—-— 8--16 knm : 600 sqguare km

—— T16-=40 km : 4 226 square km
The calculations are based on the following assumptions:

. DRCS costings would apply when service density was lower than
0.06 services per square kilometre.

. Cost of c¢able connection would be based on 0.9 mm cable using NSW
costings.

. Projection of cost per subscriber for high density distribution
was valid.

. Subscriber density is constant over the annular zones at various

distances from the exchange.

. Distribution of services with distance from the exchange is
constant for all exchanges within a district.

The calculations were applied to three NSW districts. The results
are tabulated below:

DUBBO

Exchange and subcriber distribution

NO. OF
EXCHANGE NQ. OF NO. OF SUBCRIBERS
CATEGORY EXCHANGES SUBSCRIBERS PER EXCHANGE
over 1 000 & 22 799 3 798
100--1 00O 27 11 443 424
under 100 202 5 717 28

ZONE
CATEGORY SERVICES PERCENTAGES
%
0——4 km 38 118 93.2
4--8 km 451 1.1
8-~16 km 1 527 3.7
over 16 804 2.0
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Exchange

Category 0--4 4~-8 8—--16 over 16

ks kms kms kms

over No. of Subs 3 540 42 141 76

1 000 Density 70 0.28 0.235 .01t9

Cost per Sub 700 4 600 5 000 10 000

100 No. of Subs 395 5 16 8

- Density 7.9 033 .027 .002
1 000

Cost per Sub 1 200 9 500 9 800 16 000

under No. of Subs 26 0.3 1 0.56

100 Density 0.52 002 L001 L0001

Cost per Sub 3 500 16 0G0 20 000 20 000

Averaging Process

0--4 km Costs 700 x (6 x 3540) = 14 B68 000
1200 % {27 x 395) = 12 798 000

3 500 x {202 x 26) = 138 382 000

37 157 246 048 000

Average $1 239

4--8 km Costs 4 600 x (42 x 6) = 1 159 200
3 500 x {5 x 27) = 1 282 500
16 000 x (0.3 x 202) = 969 600
447.6 3 411 300
Average 57 621
8-—16 km Costs S 000 x (141 x 6) = 4 230 200
9 800 x {16 x 27} = 4 233 600
22 000 x (1 x 202) = 4,444,000
1480.6 12 907 600
Average S8 721
over 16 Costs 10 000 x {76 x 6} = 4 5&0 000
kmg 16 000 = (8 x 27) = 3 456 000
20 000 x (0.56 x 202} = 2 262 400
785 10 278 400

Average $13 093
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KEMPSEY

EXCHANGE NO. OF TOTAL OF SERVICES PER
CATEGORY EXCHANGES SERVICES EXCHANGE
ovexr 1 000 9 23 102 2 566
100--1 OGO 31 g8 208 265
under 100 45 2 445 54
Exchange and subscriber distribution
DISTANCE NO. OF
CATEGORIES SUBSCRIBERS RELATIVE
0--4 km 18 735 55.2%
4--8 km 12 490 36.8%
8=-=16 km 2 696 7.9%
under 16 km 20 0.1%
Exchange 0--4 4-~~8 8--16 Over 16
Category kms kms kms kms
over No. of Subs 1 416 944 203 3
1 000 Sub Density 28.6 6.3 0.34 . 4008
Cost per Sub apn 1 200 4 250 20 000
100 No. of Subs 146 97 21 -
- Sub Density 3 0.64 .035 ——
1 000
Cost per Sub 1 400 3 300 9 200 20 000
under No. of Subs 30 20 4 —
100 Sub Density 0.6 0.133 007 -
Cost per Sub 3 200 & 500 12 000 20 000
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Average Costs

Costs required for all 0-4 km subscribers

900 x {9 x 1 416) = 11 469 600
1 400 % (31 x 146} = & 336 400
3 200 x (45 x 30) = 4 320 000
18 620 22 126 000
Average = 22 126 000 = $1 188 per connection
18 620
similarly for 4--8 kms
Costs 1 200 x (9 x 944) = 10 195 200
3 300 x {31 x 37} = 9 923 100
6 500 x (45 x 20) = 5 850 000
12 403 25 968 300
Average = §$2 093
Similarly for B8--16 kms
Costs 4 250 x {9 x 203) = 7 764 750
9 200 x (31 x 21) = 5 989 200
12 000 x (45 x 4} = 2 160 000
2 658 15 913 250

Average = $5 287

over 16 km

On the basis that these are isclated customers and likely to require a
radio solution (DRCS) otherwise costs are prohibitive.

Average per = $13 009
per subscriber (rural)

GRAFTON

EXCHANGE NO. OF NO. SERVICES PER
CATEGORY EXCHANGES SERVICES EXCHANGE
over 1 000 4 14 292 3 573
100--1 00Q 28 9 422 336
under 100 36 1 942 5
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Exchange and subgcriber distribution

DISTANCE
CATEGORY SERVICES PERCENTAGES
0--4 kn 20 993 74.8%
4-=-8 km 5 745 20,5%
8--16 km 1 242 4,4%
over 16 73 0.3%
Exchange 0=-4 4~~8 8~-=16 over 16
Category kms kms kms kms
No. of Subs 2 8673 732 157 11
over Density 53.4 4.88 0,26 003
1 000 750 1 350 4 8090 12 009
No. of Subs 251 &9 15 1
over 100 Density 5.02 0.46 025 .00025
under
1 000 1 300 3 700 9 800 20 000
over No. of Subs 40 11 2.4 0.2
100 Density 0.8 073 .004 .00005
2 850 8 500 13 400 28 000
Averaging Process
0—-4 750 x (2 673 x 4) = 8 019 Q00
1 300 x (251 x 28) = 9 136 400
2 B850 % (40 x 36) = 4 104 000
12 160 21 259 400
Average $1,110
4-=-8 1 350 x (732 x 4) = 3 952 800
3 700 x (69 x 28) = 7 148 400
8 500 x (11 = 36) = 3 366 000
5 256 14 4867 200
Average $2 752
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8--16 4 BOG x (157 x 4)

3 014 400
9 800 x (15 x 28) = 4 116 000
13 400 x (2.4 x 36) = 1 157 760
1 134.4 8 288 160
Average $7 306
over 16 12 000 x (11 x 4) = 528 000
20 000D x (1 x 28) = 560 000
20 000 x (0.2 x 36) = 144 000
79.2 1 232 000

Average $15 556

Su.rrl.marz

The results of the preceding detailed calculations and projections are

summarised below:

PISTRICT 0--4 4--8 8-—-16 16
Kempsey 1 188 2 093 5 987 13 000
Dubbo 1 239 7 621 8 721 13 093
Grafton 1 110 2 752 7 306 15 556
AVERAGE 1 193 2 425 7 Q50 13 156

Figures 3.8 and 3.9 on page 267 chart correlations between subscriber

density and cost per subscriber.
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Maintenance and operating costs

On the available data, it was not possible to differentiate between
operational and maintenance costs per service for subscribers located
in urban country and rural country areas. Iadicative average casts per
subscriber for a district as a whole were projected from data available
for the Dubbo and Kempsey districts, as tabulated below:

Table 3.18: Operational and maintenance costs per subscriber
in Dubbo and Xempsey

COST PER

DISTRICT SUBSCRIBER
$

Dubbo 276
Kempsey 206

Source: Analysis of Telecom data

Rnalysis of available data has identified the following factors
influencing the level of operational and maintenance costs per
subscriber in non metropolitan areas:

. geographic size of district;
. number of subscribers in the digtrict (subscriber density):
. manhours per year required to operate and maintain individual

subscriber services (paragraphs 3.87--3.88 refer).

Maintenance productivity

The correlation between subscriber density and maintenance costs is
perhaps best reflected in an analysis of manhour maintenance
productivity per subscriber per year in non metropolitan areas.
Analysis indicates that the labour component of maintenance costs
accounts for between 85--90 percent of overall operational and
maintenance costs.

Table 3.19 below gives estimates of maintenance manhours per subscriber
service per year in non metropolitan areas. The estimates give average
maintenance manhours per service for all non metropolitan areas
{national) and for two sparsely populated states (Western Australia and
South Australia respectively}.

221



Table 3.19: Estimates of annual maintenance manhours per non
metropolitan service

ANNUAL

MAINTENANCE

MAN HQURS

CATEGORY PER SERVICE
National 2.92
Western Australia 4.00
South Australia 4.00

Source: Telecom data

In respect of external plant, analysis indicates that:

. maintenance costs rise steeply in those states with lower
population and subscriber densities;

. higher maintenance costs in areas with lower subscriber densities

are associated with long distance cable and wire installations
required to connect the subscriber to the nearest local exchange.
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ANALYSIS OF PRESENT NON METROPOLITAN TELECOMMUNICATIONS SYSTEMS:
INTERNAL PLANT

Distribution of exchanges in non metropolitan areas

3.89 There are some &1 000 non metropolitan subscribers connected to manual
exchanges. Table 3.20 below summarises the distribution of manual and
automatic exchanges in non metropelitan areas for NSW.

Table 3.20: Distribution of exchanges {NSW district)

SUBSCRIBERS
BEXCHANGE NUMBER OF PER
TYPE EXCHANGES EXCHANGE
Automatic 1 297 578
Manual 379 70
Source: Telecom data
3.90 Data for Dubbo, Kempsey and Rockhampton districts indicating the number

of subscriber connections to automatic and manual exchanges, together
with the number of party lines are included in Table 3,21 below:

Table 3.21:

TYPE OF
CONNECTION DUBEO KEMPSEY ROCKHAMPTON

No. subs connected to
automatic exchanges 32 537 28 974 32 685

No. subs connected to full
time manual exchanges 6 904 1 194 2 653

No. subs connected to part
time manual exchanges 495 100 234

Total no. subs connected to
manual exchanges 7 399 1 294 2 887

No. of party lines 684 7 257

Notes to Table:

. The seven party lines in Kempsey connect 30 subscribers.
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. The 684 party lines in Dubbo connect 2 549 subscribers, an average
of four subscribers per party line.

. Of the 684 party lines in Dubbo, 604 are PPE lines serving 2 222
subscribers.

. 78 percent of all subscriberg in the Dubbo district have access to
antomatic STD services.

Source: Analysis of Telecom data.

Manual exchanges

A variety of arrangements are made by Telecom for staffing and
operation of manual exchanges:

. full time exchanges are staffed and operated by Telecan;

. very small exchanges are operated according to the contractual
agreements between Telecom and private individuals who are
authorised to operate an exchange either:

- from their own premises; or
- on the premises of a non official post office.

Full time exchanges are usually located in medium sized centres. They
typically serve about 200 subscribers. A significant number of full
time exchanges serve fewer subscribers: some serve many more than 200.
A full time service is deemed by Telecam to be warranted when there
are more than 40 subscribers connected to an exchange.

Hours of operation of very small part time exchanges depend on the
number of subscribers and contractual arrangements between Telecom and
the exchange operators. Hours of operation related to number of
subgcribers connected are summarised below:

Table 3.22:

HOURS OF
NUMBER OF OPERATION
SUBSCRIBERS MONDAY—-—FRIDAY
Fewer than 10 subscribers 9 am--& pm
11=~14 subscribers 9 am——-8 pm
14--24 subscribers 8 am--8 pm
25--40 subscribers 8 am--10 pm

Source: Telecom data
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Telecom allows trunk calls connected via part time exchanges to be made
at night time concession rates for at least the last hour of exchange
operation each day.

Capital costs —— investment per service

Telecom has advised that it is difficult to identify accurately all
cost components properly attributable to an individual new service
connection. Telecom has explained that the difficulty in accurate
allocation of costs per subscriber ariges from the following factorss:

. new connections are facilitated by 'incremental' growth of the
network;
. past practices and policies in relation to use of spare capacity

in existing plant;
B plans for provision of future spare capacity;
. investment decisions and cost allocation in respect of:

- provision for increased traffic (volume) handling
capability;

-— upgrading and replacement of existing plant;
- substitution of old by new distribution technologies to
provide improved services to existing customers and 'first®

services to new customers;

. investments which facilitate provision for a number of different
services {other than telephone services);

. allocation of overheads.

Telecom has estimated the breakdown of capital costs per non
metropolitan service as below:

Table 3.23: Per service allocation of capital costs

AVERAGE €OST PER
NOW METROPOLITAN

ITEM STUBSCRIBER
§
Basic telephone facility i 880

Share of local inter exchange
network investment 787

Share of trunk network
investment 426

Source: Telecom data
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3.97

3.98

Maintenance and operating costs: correlation with subgcriber density

Internal plant maintenance and operating costs reflect similar
correlation with subscriber density to that already identified in
relation to external plant. The correlaticon is due to fragmented nature
of the switching network in non metropolitan areas.

In this section, analysis is concerned only with the fragmentation of
network switching in non metropelitan areas.

The reason for this fragmentation is that, in areas of low subscriber
density, optimum network design requires dispersion of exchanges. This
applies especially to rural country areas where the average number of
subscribers connected per exchange is less than 100.

A detailed analysis of exchange statistics in Dubbo, Kempsey and
Rockhampton is set out in Tables 3.24--3.26 below:

Table 3.24: Subscriber density per exchange in the Dubbo district

AVERAGE

NO.

SUBS.

EXCHANGE AUTOMAT IC MANUATL TOTAL PER
CATEGORY EXCHANGE S EXCHANGES EXCHANGES EXCHANGE
over 1 000 4 1 5 2 644
100=-~1 Q00 7 9 16 402
40-~-100 28 16 44 60
legs than 40 14 50 64 18

Source: Analysis of Telecom data
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Table 3.25: Subscriber density per exchange in the Kempsey district

AVERAGE

NGC.

SUBS.,

EXCHANGE AUTOMATIC MANUAT TOTAL PER
CATEGORY EXCHANGES BYCHANGES EXCHANGES EXCHANGE
over 1 000 17 - 17 1 606
100-~1 000 23 -~ 23 174
40--100 32 1 33 66
less than 40 7 5 12 22

Source: Analysis of Telecom data

Table 3.26: Subscriber density per exchange in the Rockhampton

district
AVERAGE
NO.
SUBS.
EXCHANGE AUTOMATIC MANUAL TOTAL PER
CATEGORY EXCHANGES EXCHANGES EXCHANGES EXCHANGE
over 1 000 9 - 9 2 727
100~-1 000 23 8 31 270
40--100 15 6 21 58
less than 40 10 31 41 18

Source: Analysis of Telecom data
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3.100 Table 3.27 below summarises the data in the three preceding
tables. Tt demonstrates that in each of the three non metropolitan
districts studied:

. most urban country subscribers are connected to a few medium sized
exchanges;

. rural country subscribers are connected to a very large number of
small exchanges.

Table 3.27
EXCHANGE PERCENTAGE
DISTRICT NUMBER OF SIZE CF
DISTRICT CATEGORY EXCHANGES (AVERAGE) SUBSCRIBERS
%

Dubbo Urban 5 2 644 56
Rural 124 a2 44
Kempsey Urban 17 1 606 a1
Rural 68 94 19
Rockhampton Urban 9 2 727 70
Rural 93 111 30

Source: Analysis of Telecom data

3.101 Telecom advised that district staffing levels are not set or justified

on the basis of subscriber density. They are set on the basis of
detailed annual examination of:

. past and current productivity performance;
. future worklcad proijections and productivity targets.
3.102 The following table shows staffing, subscriber density and maintenance

for the Dubbo and Kempsey districts:

Table 3.28:
SURSCRIBER STAFF PER MATNTENANCE
DENSITY PER 1 @00 COsST PER
DISTRICT SQUARE KM SUBSCRIBERS SUBSCRIBER
5
Dubbo 0.1 13.89 276
Kempsey 1.7 13.15 206

Source: Analysis cof Telecom data
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3.104

THE RURAL CONVERSION PROGRAM

Background

In 1959, the then Australian Post Office commenced a plan (the
'Community Telephone Plan') for conversion of all mamial exchanges to
automatic operation. The plan was devised to:
. provide automatic telephone services;

provide subscriber trunk dialling;
. improve transmission standards;

. reduce the number of applicants awaiting connection.

Capital costs of conversion program: 1977 estimates

In 1977 a preliminary Telecom analysis of the number, length and
distribution of PPE lines and estimates of average conversion costs
indicated a capital requirement of $180 million in 1977 prices for all
services. At that time, PPE subscribers were expected to contribute
some $87 million towards the cost of new construction beyond the 12 km
free line plant entitlement point. If all subscribers beyond 20 kms
were equipped with VHF radioc with the option of a 3500 fixed annual
rental, the total countribution would fall to $37 million. Likely nett
conversion costs to Telecom were estimated to be about $120 million
under the most favourable circumstances. Table 3.29 below —-
extrapolated from data in that 1977 report —- sets cut the report
estimates of costs of replacement of then existing PPE lines using
proven distribution technologies:

Table 3.29: PPE line reconstruction cogts estimates (1977 prices)

AMOUNT PAID BY PPE SUBS

UPPER

TOTAL LINE LIMITS

NUMBER OF RECONSTRUCTION PRESENT PROPOSED 53 500 &

LENGTH PPE POINTS COSTS (*) (cM2/76) 33 500 $6 000

sM SM M M

0--12 kms 15 300 57 a 0 0

12--20 kms 6 200 30 7 7 7

20--40 kms 5 300 42 28 18 18

over 40 kms 3 400 54 52 12 20

TOTAL 30 200 183 87 37 45

* Assumes lines rebuilt to all PPE points as exclusive subscriber

services.

Source: Telecom
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3.107

3.108

Progress since 1977

Various changes in Telecom's charging policies and practices relating
to provision of rural services were implemented in 1977 and 1978
{(Volume 2, Section 4, refers).

By 1979, the following progress had been made on the rural external
plant upgrading and exchange conversion programme:

. the number of subscribers connected to part time manual exchanges
had been reduced from 58 000 to 7 900 -- a reduction of
86 percent;

. the number of subscribers connected to manual exchanges had been
reduced from 389 000 to 90 500 -~ a reduction of 77 percent;

. the number of PPE %ine services and party line connection points
had been reduced from 58 000 to an estimated 26 000 -- a reduction
of 55 percent.

In 1979, Telecom announced details of its new 'Rural Conversion

Program'. This aimed to complete conversion of all manual exchanges to

automatic operation by 1990. As at June 1982:

. the number of subscribers connected to manual exchanges had
dropped from 90 500 to &1 000 -~ a dreop of 32.6 percent;

. the number of subscribers connected to part time exchanges had
fallen from 7 900 to 5 400 — a drop of 31.6 percent.

Telecom's progress on the 'Rural Conversion Program’ is charted below:

Table 3.30: Progress on the Rural Conversion Program

NON

MANUAL CONTINUQUS

YEAR SERVICES SERVICES
1977 112 084 11 204
1978 104 158 9 456
1979 90 551 7 905
1980 73 474 6 268
1981 61 702 5 389

Scurce: Telecom Annual Report 1980--81
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3.110

3.111

3.112

Rate of conversion

The rate of conversion is slowing compared with that achieved in
previous years. This may be attributed to increasingly higher capital
and other resource reguirements per service with progression into the
more distant rural country areas. Notwithstanding, the capital
contribution per subscriber has been substantially reduced under the
policy which came into effect on 1 January 1982.

Present policies and pricrities

Telecom's policy for the allocation of priorities in the Rural
Conversion Programme is contained in Circular Memorandum No. 3 of 1974
which states:

"The new policy recognises that in the allocation of rescurces,
reuirements for common plant come first, followed by provision of
services for new subscribers and then service improvements such as
the conversion to automatic working for existing subscribers.

That is, automatic exchange installation programs need to he
developed on the basis that although there is some continuing need
to invest funds in the improvement of service to existing
subscribers, provision of services for new subscribers must be
considered as having a higher priority."

Accordingly, it is Telecom's policy to give priority for installation
of automatic exchanges where:

. it is essential foxr an automatic exchange to be provided if
service is to continue;

. the existing manual exchange can no longer meet growth in new
connection demand or associated switching capacity;

. it is essential for an automatic exchange to be installed in order
te provide service in the area (subject to financial viability)};

. the installation of an automatic exchange will result in a
significant financial advantage to Telecom;

. the installation of a small automatic exchange will enable the

overall financial advantages of the conversion of a large centre
to be realised.

Telecom recent estimates of capital conversion costs

Telecom estimates that, under its revised policy for capital
contributions by non metropolitan subscribers, only 2 650 of the 61 000
subscribers still connected to manual exchanges will contribute to
capital costs per service. These 2 650 will, Telecon estimates,
contribute $0.6 million -- or some 0.3 percent of the estimated
outstanding capital investment of $204 million required to complete the
program.
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PLANNING FOR SERVICE PROVISION IN REMOTE AREAS

Telecom policy on remote area services

Telecom is in the process of developing a detailed policy for provision
of telecommunications services in isclated and remote areas. Planning
i3 based on a number of studies undertaken by or on behalf of Telecom
in recent years:

. 1977 Telecom Corporate Planning Branch Study;
. 'A Study of remote area telecommunications in the Worthern
Territory' Implementation and Management Group Pty. Ltd. for

Telecom, May 1980;

. 'Remote Area Telecommunications Study' {The Wational Reporkt),
Telecom Australia, August, 1980.

Findings of the National Report

Findings of the National Report included the following:

. there were 44 000 people in remote areas of ARustralia without
access to modern telecommunications services;

. remote area residents have a high pricrity need for modern
automatic telephone services (and other telecommunications
gservices);

. likely demand for an automatic STD telephone was estimated at

2 500 subscribers in 1985 increasing to 5 200 in year 2000, (This
did not include any demand from major new mining developments):

. 66 percent of the population in remote areas are Aboriginal and
38 percent of the forecast demand in 1985 was related to

Aboriginal needs;

. tariff policies applying to remote areas should be kept under
review;

. prices should be reviewed for both DRCS and satellite options for
provision of serxvices to remote areas.

Technical options for remote area service provision

Bssessment of a range of technical distribution opticons to meet remote
area communications has been undertaken as part of recent studies

by and on behalf of Telecom. The two preferred options analysed in
detail by Telecom are:

. digital radio concentrator systems (DRCS);

. satellite {using earth stations and NSS leased capacity).
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3.120

3.121

Digital radic concentrator system (DRCS)

The DRCS concept of providing modern telecommunications services to
sparsely populated areas was developed by Telecom.

DRCS has essentially the capability to deliver the following standard
quality individual telecommunications services:

. voice telephony;

. telex;

. digital data services;

. sound broadcasting (at the expense of a speech channel without

capability to provide high fidelity sound quality).

L special characteristic of DRCS is the use of digital signal enceding
and modulation technigues. Thege enable regeneration of the signal at
regqular intervals without loss of signal quality. Signal regenerators
(repeaters) are reguired at intervals of 40 ~- 50 kilometres. Up to
nine repeaters can be used, enabling subscribers up to about 450
kilometres distance from an exchange to be connected to the exchange.

Costs of DRCS provision are dependent on the following factors:

number of subscribers accessing a single DRCS system;
. subscriber density within a given area;
. subscriber distribution patterns;
. distance from the designated service exchange.
Telecom has let tenders for the design and construction of three
pre-operational DRCS systems. These are scheduled for installation and
testing in 1983. Subject to evaluation of system performance, Telecom
expects to place bulk orders for DRCS provision within the framework

of the 'Rural Conversion Program'.

Telecom has projected costs for DRCS provision on the basis of the
fellowing assumptions (all in 1980 prices):

. for an average of two subscribers per DRCS coverage zone:
$22 000 average cost per subscriber;

. for an average of twenty subscribers per DRCS coverage zone:
311 000 average cost per subscriber;

. for an overall subscriber density of .001 per square kilometre:
59 000 per subscriber;

. for an overall subscriber density of .01 per square kilometre
$4 000 per subscriber.
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3.122 For DRCS, estimated overall costs of providing service to 3 400 remote
subscribers by 1990 are given bhelow in 1980 prices.

$ Million
Total cumulative capital cost 69 500
Maintenance ) 21 485

99 958
Revenue Generated 54 490
Loss 36 468
3.123 For DRCS the estimates were based on the following assumptions:

. commencement of project by 1985;
. progressive provision of service to 1920;
. to satisfy estimated demand of 3 400 services;
B further provision of additional services (at a marginal costing)

to a total of 4 159 gervices to year 2000;

. use DRCS technology at average cost/subscriber to year 1990 of
317 700;

N revenue generated estimated on average call revenue per subscriber
of :
-= N.T. & W-A. $1 260 p.a.
— SuA. $ 800 p.a.
—— QLD & N.S.W. $ 650 p.a.

. $500 rental for pastoral stations and no installation charge;

. coin telephony (Aboriginals) only installation charge =-- no
rental;

. all other services:

- $140 connection fee;
— 385 annual rental.
3.124 The report indicated that the subsidy of approximately $37 million
{paragraph 3,122 refers) would depend on the expected revenue; i.e. if

revenue 1is halved, subsidy of $56 million required, if revenue is
doubled -- subsidy $2 million.
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Satellite {NSS)

The national satellite system (NSS) has been designed to deliver a wide
range of telecommunications services, including:

. voice telephony including teleconferencing capability;

data communications in both analogue and digital modes (includes
telex);

. video and image services including slow scan television,
videcconferencing and videctex services.

Service applications which could be delivered by the NSS and which are
of potential interest to remote areas include:

Voice communications

. Standard telephone service {one to one, point to point);
. party calls {several callers connected in a conference call type
application, or teleconferencing -- e.qg. for RFDS 'chatter' type

sessions, or Schoocl of the Air 'Singalong® and other sessions);

(NOTE: For this application, expensive additional switching and
associated electronics would be reguired, together with a separate
voice channel for each user involved in the party call where two
way communicaticns are required);

. emergency voice communications established via transportable earth
stations in times of disaster and breakdown of existing
telecommunications;

. temporary voice communications for survey or other operations
operating remotely from a base camp in temporary outstations or
field camps for two way communications between the base camp and
outstations or field camps using transportable earth stations:

. digtribution of sound {radio) broadcasting services for both
information and entertainment programming;

. offshore communications (e.g. drilling rig to a land hass
station);
. communications between air and sea support vessel and rig, and

between support vessels and land station.
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Data

Standard telex services;

transfer of data relating to a wide range of business
commanications e.g. inventory control, personnel, financial and
accounting, freight forwarding and cargo status;

weather information;

telemetry remote sensing, monitoring, surveillance and remote
diagnostic applications relevant to mining and exploration; earth
resources, general mapping and survey oil and mineral production
and similar undertakings in remote and isolated areas;

digtributed data procesgsing;

information input to and retrieval from central processing units
by remote terminals (nen interactive).

Video/image

Text and graphic, also photographic facsimile transmissions;

slow scan television (using eguivalent of a telephone wvoice
bandwidth);

"telemedicine' remote diagnosis and consultation;

interactive, instructional and educational uses (e.g. "electronic
blackboard' applications);

television program distribution;

videoceonferencing.

Telecom has expressed the view that from an economic viewpoint, most
of the potential NSS8 service applications would be cost prohibitive.
Factors influencing the final cost to subscribers include:

number of subscribers for whom NSS delivery would be more cost
affective than use of DRCS;

number and cost of subscriber earth stations required;
range of services to be delivered via satellite;

annual per transponder leasing charges set by AUSSAT.

Telecom has also pointed out that the major cost component for
satellite earth stations is associated with the electronics required
to enable reception of different types of signals {e.q. voice, data,
image) and the number of wvoice, data or image signals to be
accommodated .
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Comparison of DRCS and NSS capital costs

Telecom estimates that there are no more than 3 400 potential remote
area subscribers who would need to be serviced via either DRCS or the
NSS. On the basis of detailed examination of relative costs per
subscriber of the two distribution technologies, Telecom concludes that
about 88--94 percent of these could he most cost effectively serviced
by DRCS within a reasonable time frame. The remaining 6--12 percent
will most likely be serviced via the NSS.

In planning for provision of telecommunications services to remote
areas using the NSS, Telecom presently expects to develop a leased
satellite network comprising gome 60 earth stations. The network would
have the capacity to serve from 200 to 400 prospective remote area
subgeribers. Initially, Telecom would expect to serve no more and
perhaps fewer than 200 subscribers via this network, at an estimated
installed cost of $10 million, assuming per subscriber earth station
costs of Jjust under $50 000.

The above projections are based on the following Telecom estimates
(earth stations) of capital reguirements for its proposed remote
telephony satellite service (RTSS). Estimates are for earth stations
configured to handle voice telephony traffic only.

No. of Uninstalled
No. of earth Capital
subscribers stations cost

8 million

100 30 5
200 &0 8
400 20 12

Telecom has concluded that the capital cost per subscriber using
satellite will be in the range of $30 000 to $50 0O0O0.

Telecom points out that the capital investment required to serve all
3 400 prospective remote area subscribers via satellite would be
somewhere between $102--170 million in 1982 prices.

Operating costs per subscriber to the RTSS are difficult to predict at
this time. Telecom expects to be paying some $2 million per annum or
more in 1982 prices to lease one NSS transponder. Assuming that the
entire capacity of one transponder is required to provide the RTSS
service to a minimum of 200 subscribers, per subscriber operating costs
relating to leased capacity would be in the order of $10 000 per year.

With respect to subscribers to be served by DRCS, Telecom is projecting
per subscriber capital costs on the basis of its 1980 national study
estimates. These assume an average per subscriber capital cost of

$17 000 in 1980 prices. Were all 3 400 remote area subscribers to be
served by DRCS, the overall capital costs would be just under $70
million in 1980 prices. The overall capital cost of serving 88--94
percent of those subscribers by DRCS would range between about $61--
$66 million in 1980 prices.
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3.136 Assuming that Telecom uses the presently proposed mix of DRCS and NSS
facilities to service the projected demand of 3 400 remote area
subscribers by 1990, capital cost requirements would be arcund $60~—
$70 million. This estimate accords with the findings of Telecan’s 1980
National Study which projected 'loss' or subsidy reguirement in the
order of 536 million in 1980 prices.
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PART B: COMPARISCN OF METROPOLITAN AND NON METROPOLITAN
TELECOMMUONICATIONS SYSTEMS AND SERVICES

OVERVIEW
Introduction

Volume 2, Sectiocn 2 of the Committee's Report describes the present
national terrestrial telecommunications infrastructure. Tt outlines
components of Telecom's existing naticnal terrestrial ('core') network
and summarises the transmission and switching systems in Teleconm's
public switched telephone, telex, telegraph and data networks. Details
of types of leased capacity available for dedicated use by business
subscribers are included. A technical overview of the planned

national satellite system (WNSS) is also provided.

Volume 2 Section 3 of the Report describes the range of Telecom
provided services presently available to metropolitan business and non
business subscribers. These include a variety of voice, information and
computer based data and image communications services, together with
the public telegram service and public access telephone facilities. By
1985, the range of present services will have been expanded to include
public switched data and integrated digital data services.

Non metropelitan subscribers have access to a comparatively restricted
range of services. Theose in the more populous urban country centres and
some adljacent rural country areas have access to most public switched
telephone, telegraph and telex services. In most other non metropolitan
areas, services are limited to wvoice telephony and public telegram
services. In the more remote areasg, non metropolitan dwellers have no
direct access to public switched telecommunications services. Most rely
on private and independent radio communication distribution systems --
e.g. the Royal Flying Doctor Service HF radio network. Socme have
limited access to Telecom's public switched telephone network through
the 'Radphone' Service.

Service penetration

The study confirmed that penetration of telephone services in
metropolitan areas overall is approaching saturation point. There are
some exceptions in rapidly developing outlying suburban areas or those
with a high rate of new housing development. Trends in comparative
penetration in metropolitan and ncn metropelitan areas are extrapolated
from detailed analysis of data available for the following metropolitan
and non metropclitan districts:
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NON METROPOLITAN METROPOLITAN

Dubbo (NEW) Bankstown (Sydney NSW)
Kempsey (NsW) Chatswood (Sydney NSW)
Rockhampton {QLD) Metro South (Brisbane QLD)

This review draws mainly on data assembled for New South Wales
metropclitan and non metropolitan districts due to difficulties in
obtaining comparable data for the one Queensland metropolitan area
selected for study. NSW statistics cannot be taken as an absolute
reflection of trends in metropolitan and non metropolitan districts in
other states. Data available from Telecom suggests that the use of NSW
district data enables assessment to be made which may be regarded as a
valid indicator of trends and differences in metropolitan and non
metropolitan districts in all states.

Comparative data on telephone service penetration in selected New
South Wales districts is given in Table 3.31 below:

Table 3.31: Comparative telephone service penetration in selected
NS8W metropolitan and non metropolitan districts

SUBSCRIBER DISTRICT

AND

SERVICE

DETALLS BANKSTOWN CHATSWOOD DUBBO KEMPSEY

Total chargeable
services 117 779 93 034 38 946 29 481

No. of business
gubscribers 22 368 16 498 13 031 8 368

No. of non

btusiness
subscribers 95 411 76 536 25 715 21 113

No. of dwellings

in district 133 536 69 898 50 894 37 796
service
Penetration (A) 0.71 1.09 0.51 0.59
Service
Penetration {B) 0.78 0.9 0.56 0.53
Service
Penetration (C} 0.73 1.12 0.63 0.67
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Notes: (A) Non business subscribers: Number of dwellings.
{B) Telecom data 30.6.79 based ABS 1279.

{C) Modified to allow for component of business services in
residential dwelling (metropolitan 10 per cent) {(non
metropolitan 50 percent)

Source: Analysis of Telecom data.

The table above indicates that penetration of telephone services in
metropclitan areas is appreaching saturation. This is exemplified by
Chatswood which is reaching saturation point. Chatswood experienced a
growth in new subscribers of 4.6 percent in 1980--81 and an estimated
demand for new services of 2.5 percent per year, with the rate of
demand declining.

Bankstown shows a slightly different pattern, reflecting the fact that
the area is not as long established as Chatswood and is still
characterised by significant new housing development. Service
penetration in Bankstown is estimated at between 70 and 80 percent. New
connections during 1980--81 account for 12 percent of all present
subscribers.

Service penetration in non metropolitan areas overall is generally
lower than in metropolitan areas, ranging between 50 and 70 percent.

Demand for telephone servicesg

Assessment of demand for services was based on applications for service
in 1979--80 and 1980--81 in the districts studied. The level of demand
for new services is determined primarily by:

. existing level of gervice penetration in each district;

. the cost to the subscriber for service provision.

Table 3.32 below summarises demand for service during 1980--81 in the
four NSW districts studied.
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Table 3.32: Demand for service during 1980-81

DEMAND DEMAND BY DISTRICT

FOR

SERVICE DUBBO KEMPSEY BANKSTOWN CHATSWOOD
Number of

applications 5 136 6 721 14 826 4 591

New applications
as % of existing
subscribers 12.6% 22.2% 12.5% 4.9%

Source: Telecom data

The demand for new services in Dubbo was lower than expected. This may
be due to the size of the district and very low subscriber density
overall. Another factor may have been the relatively high capital
contribution per subscriber for provision of services in the more
distant areas of the district under the then current Telecom 'free line
plant entitlement’' policy {Volume 2, Section 4 refers).

Satigfied demand

Available data for the four NSW districts found that in metropolitan
areas most applications result in completed subscriber connections
within 15 days of Telecom issuing an order for work to proceed.

Table 3.33: Satisfied demand: metropolitan and non metreopolitan

comparison

TIME DISTRICTS

TAKEN TO NON METROPOLITAN METROPOLITAN
COMPLETE

CONNECTION DUBBO KEMPSEY BANESTOWN CHATSWOOD
less than

15 days 67% 28% 72% 78%
over 15 days 33% 72% 28% 22%

Source: Analysis of Telecom data
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Unsatisfied demand

For reasons already explained (varagraphs 3.29--3.,30, Part A refer),
the actual level of unsatisfied demand in any area in any given year is
difficult to guantify. This applies especially to rural country areas.
The estimates given in Table 3.34 below are therefore subiect to the
gualifications referred to above.

Table 3.34: Unsatisfied demand during 1980--81: comparison
of metrepolitan and non metropolitan districts

NON METROPOLITAN METROPOLITAN
UNSATISFIED
DEMAND

DUBEC KEMPSEY BANKSTOWN CHATSWOOD
Applications for
new service 5 136 & 721 14 B26 4 591
New connections 4 331 4 152 13 767 4 3861
No unsatisfied 805 2 569 1 059 230
% unsatisfied of
total applications 15% 38% 7% 5%

SBource: Analysis of Telecom data

Data in the preceding table indicates that:

. as a percentage of all applications for new service in any given
yvear, the level of unsatisfied demand is much higher in non
metropolitan than metropolitan areas;

. the high level of unsatisfied demand in Kempsey may be
attributable to the high level of demand and availability of
resources to meet that demand;

. Chatswood's relatively low level of unsatisfied demand {five
percent) correlates with a near saturation of services in that
district,

Deferred applications

Applications are deferred when transmission (external) or switching
(internal) plant is unavailable to enable connection of a subscriber to
the nearest local exchange. Eighty three percent of all deferred
applications area are attributable to non availability of external
plant. The remaining deferred application ~- 17 percent -—- are
attributable to the fact that the nearest local exchange does not have
existing switching capability to accommodate further new subscriber
connections.
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Table 3.35 below gives relevant statistics on deferred applications in
the four NSW districts analysed in detailed.

Table 3.35:
DEFERRED APPLICATIONS
NUMBER NUMBER
ATTRIBUTABLE ATTRIBUTABLE
TO INTERNAL TC EXTERNAL
AREA PLANT PLANT TOTAL
Dubbo 128 63 191
Kempsey 50 325 375
Chatswood - 1 -
Barnkstown - — -

Scurce: Analysis of Telecom data

In summary, the study found that:

. 96 percent of all deferred applications related to demand for
service in non metropolitan areas:

. well over 90 percent of all applications for new services in
metropolitan areas can be processed to completion within three
months;

. a significant proportion of the deferred applications in non
metropolitan areas may involve delays of anything from 18 months
to several years before completion of subscriber connections:

. deferred applications in metropolitan and adjacent areas occur
mainly in outlying suburban locations characteriged by a high rate
of new housing development -~ e.g. 99.96 percent of deferred
applications in the Sydney metropolitan area asg at 30 June 1981
related to applications for subscriber connections in the
Parramatta region.

Table 3.36 below gives gtatistics for total deferred application in the
Sydney metropolitan area and for all NSW non metropolitan districts.
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Table 3.36: Deferred applications for NSW as a whole:
metropolitan and non mtropolitan areas as at 30.6.81

NUMBER OF DEFERRED APPLICATIONS

ATTRIBUTABLE ATTRIBUTABLE

TO INTERNATL TO EXTERNAL
ARERL PLANT PLANT TOTAL
NSW Metro - 261 261
NSW Country 1071 4 879 5 950

Source: Analysis of Telecom data

Service accessibility

One of the main differentials in the standard of service available to
metropolitan and non metropalitan subscribers is their relative
accessibility to other subscribers at local call rates.

There is a strong correlation between service utilisation (per average
¢all) costs and the number of other subscribers accessible at logcal
call rates. This correlation in turn depends on subscriber density
within individual districts and charging zones. The lower the
subscriber density per district, the higher the average call cost will
be.

Metropolitan subscribers have access to a significant proporticon of all
network subscribers at a 'standard' local call charge (ie 12 cents for
each call made to another subscriber within the same local charging
area, irrespective of the call duration). Non metropolitan subscribers
have far more limited accesss at the standard lecal call rate. The
extent of accessibility to other subscribars decreases significantly
for subscribers in rural country areas as subscriber dengity per
district decreases.

Initiatives taken by Telecom to reduce this average call cost imbalance
between metropolitan and non metropolitan subscribers are detailed in
Volume 2, Section 4 discussion of the 'Community Access 80' scheme. The
major initiatives under that scheme have bheen:

. the introduction of a (timed) unit call fee to allow ' community
access' for non metropolitan subscribers to the nearest designated

service town:

. plans to introduce new (charging) zone arrangements to allow rural
countxy subscribers to call more subscribers at lower rates.

Study findings on comparative subscriber accessibility for metropolitan
and non metropolitan subscribers may be summarised as follows:
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. Sydney metropolitan subscribers have access to over one million
other subscribers at the standard local call rate (12 cents per
untimed local call};

B Brisbane metropolitan subscribers have access to over 350 000
other subscribers at the standard local call rate;

. no mere than 60 percent of all non metropolitan subscribers have
access to more than 10 000 other subscribers at that same standard
local call rate;

. non metropolitan subscribers with access to 10 000 or more other
gubscribers at that rate are located in the larger urban country
population centres;

. in Kempsey and Rockhampton districts, about 60 percent of all
district subscribers have access to about 20 000 cother
subscoribers at the standard local call rate;

. in the Dubbo district, about 55 percent of all subscribers have
access to between 5 000 and 10 000 other subscribers, whilst only
3.7 percent of all Dubbo district subscribers have access to more
than 1 000 other subscribers;

. in the more sparsely populated non metropolitan districts, about
ten percent of all district subsceribers have access to lesg than
1 000 other subscribers.

Tables 3.37--3.38 below show the comparative levels of subscriber
accessibility in the metropolitan and non metropolitan districts

selected for detailed study.

Table 3.37: Accessibility for metropolitan subscribers in selected

districts
NUMBER OF OTHER
SUBSCRIBERS ACCESSIBLE AT
DISTRICT STANDARD LOCAL CALL RATE
Chatswood 1.74 million
Bankstown 1.14 million
Metro==South 0.361 million

Source: Analysis of Telecom data
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Table 3.38: Accessibility for non metropolitan subscribers
subscribers at CA 80 and local call rates

NO. OF

NG. OF SUBS GIVEN AVERAGE

SERVICE SUBS IN ACCESS AT ICA

DISTRICT TOWN SERVICE ZONE C.A. RATES SUBSCRIBERS
Dubbo Bourke 767 291 61
Brewarrina 358 134 152

Cobar 923 X 47

Coonabarabran 1 102 1 313

Coonamble 658 103 266

Nyngan 719 79 120

Kempsey Kempsey 3 480 33 192
Rockhampton Rockhampton 18 830 370 156
Mt. Morgan 841 9 293

Gladstone 6 689 201 633

Bileoela 1 8192 181 375

Blackwater 1 341 42 103

Claremont 670 30 12

Emerald 1 395 444 315

Note: As an explanation of the above table ~- in Cobar, the number of

subscribers within the Cobar dharging zone is 923. There are some 91
Cobar subscribers who have access to Dubbo at Caso rates. Those 91
subscribers have, on average, access to 47 other subscribers at local
call rates.

Source: Analysis of Telecom data

3.161 Attention is drawn to the number of non metropolitan subscribers within
particular districts and charging zones who are not able +o access
subscribers in the nearest designated servicetown at the standard local
call rates. These subscribers have to pay a higher average call rate
(set on a timed unit fee basis as described in Volume 2 Section 4)
for each call to their nearest designated service town.

3.162 This differential is clearly apparent from the Kempsey data. In that
district, subscribers located in two of the total 21 charging zones
within that district have to pay the higher timed unit fee CA 80 rate.
All others (ie in the remaining 19 charging zones) are adjacent to
major towns, (eg Glouster, Taree, Kempsey, Mackville) and can call
those towns at local call rates.
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pata for the Rockhampton district reflects a different pattern again.
Community access to Rockhampton has increased to the access level of
370 subscribers from 156 at local ¢all access to over 18 000
subscribers at community access.

Standard of services

The major difference in the standard of service available to
metropolitan and non metropolitan subscribexs relates to whether the
subscriber is connected to an automatic or a manual exchange. All
metropolitan subscribers are connected to automatic exchanges. Over

61 000 non metropolitan subscribers are connected to manual exchanges.
They are disadvantaged by:

. absence of STD calling facilities;
. delays in call connections;

. inability to make any calls outside the operating hours for non
continuous manual exchanges;

. lack of privacy in party line services;

. poor reliability —-- particularly for subscribers connected to
local exchanges via PPE lines.

Reliability

The best measure of service reliability is the incidence of fault
cccurrences. Available data was not sufficiently comprehensive to
compare the reliability of metropolitan and non metropolitan services
within an overall perspective.

The study approach was to draw on detailed statistics available for
selected metropelitan and non metropolitan districts to enable
assessment of:

. the incidence of faults per service per year;

. comparison of fault incidence for different catergories of service
—= in particular:

- manual connections

- autematic connection;
- PPE line connections;
- party line connections.

. fault location -- ie whether the fault was found te be in:
- external plant (subscriber lines to the local exchange)'
- internal plant (exchange switching egquipment);

- terminal equipment {telephone handset and wiring) on
subscriber premises.
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Faults per service per vear

Table 3.39 below summarises the incidence of faults per service year by
service category for selected NSW country districts:

Table 3.39:

DISTRICT
NON METROPOLITAN METROPOLITAN
FAULT CATEGORY DUBBO KEMPSEY CHATSWOOD BANKSTOWN
Total 0.64 0.84 0.41 0.66
Buteo Services 0.53 0.81 0.41 0.56
Manual 0,95 1.60C - -
PPE Lines 1.20 0.90 - -

PPE Services 2.16 2.50 -— -

Source: Analysis of Telecom data

The conclusions drawn from the above tabulation arezs

. On average metropolitan services have a lower fault occurrence
(0.55) than country services (0.73). Approximately the same ratio
was obtained from the Queensland sample,

. Manual services have approximately twice the fault occurrance rate
of automatic services. This gives some indication of the rural--
urban fault ratio.

. PPE services have approximately 3~-4 times the fault occurrence
rate of automatic services in country areas.

Fault locaticn

Analysis of data available on all NSW districts indicated a breakdown
of external and internal plant fault location incidence to be as
tabulated below:
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Table 3.40: Fault location: external versus internal plant

TYPE OF FaULT METROPOLITAN COUNTRY
Exchange

Equipment 56% 11%
Lines/Cable 44% 89%

Source: Analysis of Telecom data

Amalysis indicates that for non metropolitan services the incidence

of external plant located faults is significantly higher than for
internal plant. Reasons for the disproporticnate incidence between the
two may be attributed to:

. lower utilisation, hence less wear and tear on exchange switching
equipment;

. relatively longer distances between gsubscribers and exchanges in
non metropolitan —— particularly rural country areas.

The proportion of external plant located faults increases
proportionately with the existence of PPE lines in rural country
areas.

Both the Dubbo and Kempsey districts showed a very low incidence of
exchange located faults {four to five percent of all faults) compared
with 20 to 30 percent for metropolitan services.

Faults in terminal eguipment and wiring in subscriber premises show no
significant wvariation between metropolitan and non metropelitan
gservices. Table 3,41 below refers.

Table 3.41;

TYPE OF DUBBO KEMPSEY CHATSWOOD BANKSTOWN COUNTRY METROP
FAULT % % % % % %
Subscriber

equipment 63 45.6 58.5 42.2 57 47
Internal 4.1 49 21.6 33 4.5 29
External 26,9 49,5 29.9 24.8 38 23

Note: Subscriber eguipment comprises telephone handset and wiring on
subscriber premises.

Source: Analysis of Telecom data
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Fault correction times

3.173 From a subscriber viewpoint, the time taken to remedy faults and re-
establish service is an important measure of service standard and
reliability. Data provided by Telecom on fault correction times
indicated that there is no significant difference between metropolitan
and non metropolitan fault correction times {Figure 3.1 page 261
refers}.

3.174 Telecom considers that fault correction response times are generally
satisfactory. Fault correction statistics for non metropolitan areas
generally follow the pattern tabulated below:

Table 3.42: Fault correction times in non metropolitan areas

CORRECTION TIME % CORRECTED
within 1 day 15~-20
within 1 days 30=-=35
within 3 days 40~-=-50
over 3 days 3--14

source: Telecom

Cost of service provision: capital investment

3.175 In providing estimates on capital investment per net subscriber
connection, Telecom pointed out the difficulties associated with
attempts to extrapolate data to allocate precise per service connection
costs from investment in the overall capital works program. Telecom
noted particularly that attempts to deduce cost per individual
connection were complicated by the incremental upgrading and expansion
of the network.

3.176 Telecom estimates based on 1980~-81 investment and costs are tabulated
below.
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Table 3.43:

CAPITAL INVESTMENT CATEGORY METROPOLITAN NON METROPOLITAN

Basic telephone facility 936 1 880

Share of local inter exchange

network investment B53 787
Share of trunk network investments 426 426
Total incremental costs 2 215 3 095

Note: The 'baslc telephone facility' is Telecom terminology used to

cover:

. - telephone handsets;

. - wiring in subscriber premises;

. - external plant (line) from subscriber premises to local
exchange;

. of the above components, the subscriber equipment (telephone

handset and wiring) is a relatively constant cost,
irrespective of whether the 'basic telephone facility' is for
a metropolitan or a non metropclitan service;

the main component which varies in cost from one area to
another is the line between the subscriber's premises and the
local exchange;

further extrapolation of date provided by Telecom con cost
components comprising the 'total incremental cost' produced
the following estimates for the per subscriber cost of
providing a new 'basic telephone facility';

- cost per metropolitan subscriber -- $533;
- cost per non metropolitan subscriber -- $1 380,
Source: Telecom

The cost differential between the two categories is attributable to the
relatively lower service densities and longer distances for country
services. In capital cities and metropolitan areas a digtribution cable
can be shared by a large number of subscribers so that larger cables
can be used for distribution, costs of which can be shared by many
subscriberg. Country distribution however involve longer runs with
relatively less number of subscribers to which costs can be
apportioned., Similar reasens apply +to differentials which have already
been shown to exist between urban and country urban services.
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Table 3.44 below summarises the estimated investment cost per
subscriber connection by distance from the local exchange:

Table 3.44:

ESTIMATED
DISTANCE FROM AVERAGE COST
AREA LOCAL, EXCHANGE PER CONWECTION
$
Metropolitan 533
Non metropolitan 0-~=4 km 1 200
4==8 km 2 425
8-—16 km 7 000
over 16 km 13 000

Source: Analysis of Telecom data
Notes:

The non metropolitan estimates are based on analysis of data to
produce average costs over the NSW country districts studied;

The metropolitan average is based on Telecom provided estimates.

Operational and maintenance costs

A consistent finding from analysis of data available on operational and
maintenance costs per service in metropolitan and non metropolitan
areas was that these have a close correlation to subscriber density
(para 3.85--3.86 refer). Broad comparisons of relative metropolitan and
non metrepolitan costs for NSW indicated that operational and
maintenance costs per subsoriber service in non metropolitan areas were
about double that for metropolitan areas. Average maintenance costs
were $71 per subscriber service in metropolitan areas and 3143 per
subscriber service in non metropolitan areas.

Analysis of data indicvates that operational and maintenance costs per
subscriber service rise steeply as subscriber density within a district
drops. This trend may be attributed to:

. fragmented nature of the switching network associated with non
metropolitan services;

. longer distance, longer external plant connecting subscribers to
the nearest local exchange and higher incidence in the use of open
wires in non metropolitan areas.

Petailed analysis of data for the four NSW districts studied produced

the following average estimates of maintenance costs per subscriber for
each of the districts studied:
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Table 3.45: Maintenance per subscribers

NON METROPOLITAN METROPOLITAN
MATINTENANCE DUBRO KEMPSEY CHAT SWOOD BANKSTOWN
3 8 8 8
Maintenance
costs per 276 206 58 72
subscriber

Source: Analysis of Telecom data

Of the four NSW districts studied in detail, Dubbec had the lowest
subscriber density (0.1 per square kilometre) and the highest per
subgcriber maintenance per year of $276. Chatswoed, with a subscriber
density of 337 per square kilometre, had the lowest per subscriber
maintenance cost per year at $76.

Notwithstanding the correlation between maintenance costs and
subscriber density, variations in per subscriber cost patterns in
different districts emerge from analysis of data available for all NSW
districts. This is attributable to the different patterns of population
concentraticn in particular districts. For example, some districts have
a more even population and consequently subscriber distributicn
throughout the district overall. Others have large concentrations of
population in particular areas, with little dispersion of population
elsewhere throughout the distriet. Wollongong, Maitland and Lismore
have a far more even distribution of subscribers than is the case for
Dubbo, Narranderra and Goulburn. The latter are characterised by the
exigtence of heavily populated urban country areas with extremely
scattered, sparse distribution of subscribers elsewhere throughout
rural country areas within those districts.

Subscriber density, maintenance costs per subscriber and staffing
levels

Variations across all NSW districts have been plotted against the
number of staff per 1000 subscribers in each district. The results are
set out in Table 3.46. Figures 3.3, 3.6 and 3.7, pages 262, 265 and 266
also refer.
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Table 3.46:

DENSITY MAINT. COST CPERATIVE
DISTRICT SERR/KM( 2) PER SERVICE STAFF/ 1000
5 SERR
Armidale 0.4 231 13.15
Bankstown 235.0 72 6.4
Bathurst 0.2 129 11.36
Burwood 241.0 65 5.05
Canberra 13.0 88 7.25
Central Coast 28.0 86 B.62
Chatswood 337.0 58 5.1
Dubbo 0.1 276 13.89
Epplng 220.0 66 4.76
Goulburn 0.5 222 12.65
Gratton 1.8 185 13.15
Kempsey 1.7 206 13.15
Lismore 4.7 165 12.34
Maitland 1.2 131 11.62
Narandera 0.2 210 13.15
Newcastle 73.0 8z 8.4
Newtown 600.0 68 -
Parramatta 180.0 75 5.83
Penrith 7.9 158 12.04
Redfern 694.0 93 7.94
St. Leonards 1012.0 81 6.53
Sutherland 166.0 &1 5.15
Tamworth 0.4 230 12.98
Wagga 1.1 180 10 .86
Wollongong 6.0 25 8.84

Source: Telecom data

Maintenance expenditure reflects a very high manpower component. A
sample check of Dubbe and Chatswood districts indicates the labour
component to be as follows:

. subscriber eguipment (terminal equipment and wiring) 70%
. internal plant (exchange) =G 5%
. external plant 85--90%

As depicted in Table 3.46 above, there is a distinct correlation

between staffing levels per 1 000 subscribers, subscriber density and

per subscriber annual maintenance costs. Productivity decreases as
subsoriber density drops. Studies undertaken by Telecom based on
June 1980 staffing levels for most districts throughout Australia
confirm this correlation (Figures 3.5 and 3.6 refer).
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in summary, the study showed that maintenance costs, like costs of
service provision, increage rapidly with lower service densities.
Overall factors contributing to higher external plant maintenance costs
of non metropolitan services are:

. fragmented nature of the switching network associated with country
services resulting with a large number of small exchanges in
country areas;

. in metropolitan areas cptimum network design results in fewex,

jarger exchanges which lead to better productivity because fewer
technicians are required for a given number of services;

Maintenance productivity: external and internal plant

This relationship between service density and maintenance cost further
becomes evident from the 1980--81 Maintenance manhours and cost.
(Reference —-- gervice Performance and Service Costs 1980--81). Telecom
separates costs and productivity indicators between external and
internal plant maintenance, with internal plant deemed to cover such
items as customer equipment, exchange eguipment and PABX's etc. whilst
external plant covers such items as cables (distribution, junction and
trunk) open wire pole routes and ducts etc. A summary of the related
performance statistics are shown in Table 3.47.

Table 3.47
NATIONAL NATLIONAL WEST AUST. SOUTH AUST.
CATEGORY Metro Countryy Country Countxy
EXTERNAL 1.28 2,92 4.0 4.0
{x) _ '
TNTERNAT, 2.18 . 2.87 4.4 4.2

Note: (x) —- manhours per service per year
gource: Analysis of Telecom data.

From the above the following can be deduced:

. on a national basis maintenance costs for both external and
internal plant are greater in country areas than metropolitan
areas;
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. country external maintenance costs are more than twice that for
metropolitan services. Metropolitan c¢osts are on average about
42 percent of country costs;

. external plant maintenance costs increase rapidly with those
States which have a lower service density. The costs in both
Bouth Australia and Western Australia are nearly 4 times the
Wational metropolitan average;

. similar trends are noted for internal costs.

Maintenance productivity: subscriber equipment

Fault occurrence in and maintenance requirements for subscriber
equipment should not vary much for metropolitan and non metropolitan
subscribers, assuming that similar equipment is provided for both.
Analysis of available national statistics confirms that view. For
subscriber equipment maintenance (XIM), the comparison is as follows:

. metropolitan services: 0.76 manhours per telephone
station per year;

. non metropolitan services: 0.77 manhours per telephone
station per year.

The minor differential between the two does not so much reflect
variations in fault occurrence in subscriber eguipment as the distances
that service technicians must travel to remedy the fault. This
differential is more apparent in the less populated states. Western
Australia, for example, has an average maintenance productivity level
per subscriber XIM equipment of 1.2 manhours per telephone gtation per
year.

It is assumed that maintenance productivity would show further
variations per telephone station between urban country and urban rural
areas. No detailed statistics were available to enable verification of
this assumpticn. The following points are, however, noteworthy:

. most non metropolitan gsubscribers are concentrated in or around
large urban country towns and cities;

. it can be expected that maintenance and associated costs per
subscriber in urban country areas would be generally comparable
with those for metropolitan subscribers;

. the major element contributing to higher per telephone station

maintenance costs in non metropolitan areas would be higher costs
associated with rural country areas.

Call revenues and service profitability

The study identified a number of factors which impact on service
profitability. The most significant single factor is whether a serviee
is connected to a manual or an automatic exchange. Per subscriber
revenue generated by services connected to manual exchanges is lower
than that generated by services connected to autematic exchanges. The
study found that, in many instances, per subscriber revenue generated
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by manually connected services does not cover the costs of operating
and maintaining those services. This applies especially to services in
rural country areas connected to part time manual exchanges.

Table 3.48 below charts the relative per gervice profitability for
gubscribers connected to manual exchanges in selected N8W districts:

Table 3.48: Manual service profitability

PROFIT
DISTRICT % CONTRIBUTION DISTRICT % CONTRIBUTION
MANUAL PER SERVICE MANUAL PER SERVICE
$ 3
Dubbo 18.4 - 294 Maitland 1.6 - 84
Tamworth 13.0 - 78 Grafton 0.3 + 108
Armidale 11.8 - 262 Penrith 6.1 - 109
Bathurst 9.9 - 145 Wollongong 0 - 33
Wagga 5.2 - 20 Central Coast 0 - 23
Nerranderra 4.4 - 84 Lismore 0 + 52
Goulburn 4.4 + 80 Newcastle 0 + 100
Kempsey 4,2 - 97 Canberra 0 + 344

Source: Analysis of Telecom data

The study found that services connected to automatic exchanges (hence
with access to STD calling facilitiesg) are used more than those
connected to manual exchanges. This applies to services operating in
comparable environments. In some instances, utilisation of manual
services was less than half that of automatic gervices.
Notwithstanding, detailed analysis of call revenues generated per
service in the six districts selected for detailed study showed that,
overall, revenue per service in non metropolitan areas is higher than
that in metropolitan areas.

This apparent inconsistency may be due to the fact that non
metropolitan subseribers are able to access far fewer subscribers at
the standard local call rate than can their metropolitan counterparts.
Consegquently, notwithstanding 'CA 80' arrangements, non metropolitan
subscribers make far more trunk calls than do metropolitan subscribers.
The higher average call revenues per service in non metropolitan areas
appear to derive from urban country, rather than rural country areas.
This is probably related to the level of business activity in urban
country areas, and the significantly higher call revenues generated by
urban country business compared with urban country non business
subscribers.

258



Table 3.42: Metropolitan and non metropolitan per service

call revenues for the years 1979--80 and 1980--81

AVERAGE CALL REVENUE PER SERVICE (8$)

YEAR METRCPOLITAN NON METROPOLITAN
CHATSWOOD BANKSTCOWN METRO SOUTH KEMPSEY DUBBO ROCKHAMPTON

1979--80 225 228 250 236 325 360

1980-~-81 248 258 316 265 293 4990

Source: Analysls of Telecom data

3.196
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Study analysis of comparative per service call revenues in metropolitan
and non metropolitan areas first drew on national data on average call
revemies for metropolitan and non metropolitan services overall. On a
national basis, average call revenue per service was 3269 per annum for
metropolitan subscribers and $333 per annum for non metropolitan
subscribers.

Comparative data for the individual states confirmed study findings on
the correlation between average call revenues per service and
subscriber density. In a more densely populated state -- Victoria --
the ratio between average call revenues per non metropolitan and
metropclitan subscribers was 1:;1.06. In a more gsparsely populated state
-= Western Australia -~ the comparable ratio was 1:1.726.

The differential in comparative ratios appears to be due to:

level of accessibility of metropolitan to other metropolitan
subgeribers at local call rates;

sparsely populated states covering large geographic areas are
subject to higher distance dependent charging rates for trunk
calls.

Figure 3.4 page 263 shows the differential in per subscriber average
annual call revenue between rural country and urban country areas for
the Rockhampton, Dubbo and Xempsey districts.

The latter assumption 1s confirmed by a comparison of the average
chargeable value per call in different area categories:
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Table 3.50:

AVERAGE CHARGEABLE VALUE PER CALL

AREAR CATEGORY METROPOLITAN NON METROPOLITAN

8 $
Naticnal 0.213 0.286
South Australia 0.222 0.651
Western Australia 0.234 0.511

Source: Analysis of
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Figure 3.1: Analyses of fault clearance and correction times.
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Fgure 350 Relationshin ol customers per square kilcmetre per sta'l,
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