Some Tasks of the IBTE

Paper read by Mr. Herman Ruud, General Manager of the Imperial Bourd of
Telecommunications of Ethiopia, at the Meeting of the Assomiation held on

November 6, [964.

BACKGROUND

One of the interesting aspects of telecom-
munications in addition to the technique applied is
the development of the demand, as this reflects with
great fidelity the changes in the human living circum-
stances at large, during the same periods of time.

This year we can celebrate the 70th anniversary
of telecommunications in Ethiopia. When Emperor
Menelik in 1894 ordcred the establishment of a tele-
phone line between Harrar and Entotto, the main
purpose might have been to check the administration
of the recently reconquered town of Harrar. A decade
later came the desire 10 be able to send news telzgrams
abroad and the corresponding facilities wore installed.

To-day most of the members of the Associa-
tion have a telephonc at home, by means of which
we may be desirous to speak to our relatives or friends
in another part of Addis Ababa or in another town or
in another country or in another continent even and,
preferably, without delay. The greatest users to-day
are, however, not the persons who speak to friends,
but the business-men and the pressmen who make
telephone calls, send telegrams, telex messages,
etc.

Another use of telecommunications, which has
developed enormously during the last twenty years all
over the world, is the radio for broadcasting of sound
and television programmes to the public at large. For
sure, these services will develop also in Ethiopia at
a very rapid pace.

Telecommunications in varicus appearances
form such an integrated part of our modern commu-
nity that their being and function is a must. Together
with road and some other fuacilities telecommu-
nications make the infrastructure for the development
of the country.

Its importance from that aspect was realized by
the Tmperial Government in the very hard way, as
the shortage of facilities became a great hamper in
the efforts to reconstruct the country after the period
of wars. Due to shoriage of funds and specialists, not
very much could be achieved during the 1940’%.

After surveys by officials of the International
Bank and by specialists from the 1TT concern and
after lengthy discussions, the Imperial Board of Tele-
communications of Ethiopia was instituted by a Pro-
clamation at the end of 1952.

MAIN FEATURES OF THE IBTE

The Board assumed its responsibilities as from
January 1, 1953, 1ts Charter is an interesting document
and T will therefore devote a few minutes to it.

The main features are the following:

The Board was established in cooperation bet-
ween the Imperial Government and the International
Bank for Reconstruction and Development.

It was established as a separate entity with the
tasks to improve, maintain and extend the telecom-
munication facilities.

It was given the monopoly right to handle all
national and international matters concerning tele-
communications, including the issue of regulations
with legal force.

It was instrucied to work on a profit basis there-
by generating funds nceded for extension.

It is a share company, with all shares owned by
the Government.

It is led by a Board of Directors for all policy
decisions with a General Manager as the Chief Ex-
ecutive.

The Board tries to take its right of monopoly
more as a respomsibility and an obligation than
mere right; this responsibility and obligation pro-
motes a sound and orderly development and use
of telecommunication in the interest of the Govern-
ment and of the public, even though this might some-
times seem to conflict with the interests of individuals,
at least on a short term basis.

When empowered with right to issue regulations
and at the same time charged with the obligation to
operate  on profit. one could think that the Board
might have been tempted to fix very high rates. On
its policy the Board has, however, not followed that
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line. 1t does believe that high rates would not pro-
mose a rapid development of the public’s use of the
sarvices and would therefore not foster a telecom-
munication-minded public. In the long run high rates
would, therefore, not have been in the imtcrest cither
of the country in general or of the Board in par-
ticular. The Board's rates have thus boen fixed on a
rclatively moderate level as compared to most
couniries.

The obligations to operate on profitl might also
have induced the Board to concentrate on such ser-
vices which are dircetly profitl-making.

The obligation te operate on prolit might also
vices which are direcly profit-making. In this respect
the Board has also shouldered its responsibility lo-
wards the country by estblishing many facilities
which are run either at a loss or where the income ba-
rely covers the cost, the necd of the facilities in que-
tion for the country’s development being our jusifica-
tion. Of course we hope that as such a facility is
integra’ed in the development of a certain sector, it
would in time give a reasonable return. It goes. how-
cver, without saying that until such a time comes.
not only the investment cost but alse the operation
cost has to be taken from the profit of other services.
Not too many facifitics of “low-retunn™ services can
thus be esatbilshed without making the rates of the
“good-return” services exorbitant and prohibitive.

I would not like to tire vou with too many fi-
gures but would just indicate here that the profit has
been steadily increasing throughout the years as could
be gathered firom the fact that the Board operated at
a loss of aboul a quarter of a million Ethiopian
dollars during the first year as compared to a net
return of just above 2 million during 1963. The latter

figure corresponds approx. to 10% return on net fixed
assets and 84%; returm on net worth; these figures are
roasonable.

The capital stock of the Board is Eth.§ 7.71
million. In addition Eth. $ 8.7 million worth of assets
was transferred to the Board from the Ministry of
Posts, Telegraphs and Telephones at the inception of
the Bourd. Another net value of Eth. § 8.4 million has
been generated by the Board as fund for expansion.
This has, however, not sufficed and in order to im
prove the situation somewhat, the Board has taken a
loan of Eth. § 7] million in 1962,

The main tasks during the first year of the Board’s
cxistence werc to rehabilitate the existing facilities,
to make detailed specifications for initial extensions,
to make a programme for the training of Ethiopian
staff and 1o establish rates and administrative regula-
tions and procedures.

The initial investments comprised -automatic ex-
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changes in Addis Ababa subscriber network, radio
{ucilitics, some rural exchanges and various vehicles
and other auxiliarics. They were mainly completed
in the middle of 1956.

The training was performed by our Training In-
stituie, which was established in the middle of 1953
with the assistance of the International Telecommuni-
cafons Unjon (ITU). Under the auspices of the United
Nations Technical Assistance, the I'TU has supplied
the Director of the Institute and one or two speciatist
teachers since then. Our Training Institute 1s con-
sidered one of the most successful undertakings of
:his kind in which the ITU has been engaged.

Approximately 100 courses have so far been given
with a total participation of some 2,400 students. The
courses have coverod around 9,000 student - months.

INVESTMENTS

As to investments, much work was carried out
from 1953 up to the end of 1956. Then the activities
were slowed down, until the end of 1961, and the
rcason for this was mainly shortage of funds and a
consequential uncertainty as to how the meagre funds
availuble should best be utilized. Anyhow, some si-
gnifican: items from that period may be mentioned,
such as the radio station of the coast of Assab for
communication with ships at sca, the telephone line
between Modjo and Dilla, ctc. "

Tn 1962 investment activity on a large scale basis
started again. A programme of Eth. $ 15 million
was prepared and comprised the following:

Inarease of the automatic ¢xchanges in Addis

Ababa.

New automatic exchanges in Asmara, Dire Dawa

and Dessie.

Increase of the cable network for some 6,000

subscribers and installations for some 4,000 new

subscribers.

Construction of 2,000 km. of new pole lines and

reconstruction of 1,600 km. old pole lines.
Interurban cable Addis Ababa - Debre Zeit.

About 10 carrier systems of 12 channels and 10
of 3 channels.

Two 30 kW ISB transmitters and about 10 lower
power ISB transmitters plus receiver, amtemna,
etc.,

Various equipment for telex, telephoto and for
error correction on telegraph circuits,

About 1 million dollurs worth of buildings and
slightly less for motor-vehicles,

The programme contained such an amount of
new facilities that a more systematic approach to the
problems of mmplementation was desirable and even
necessary. I would like to refer here to some of the
administrative and technical measures taken.

The main issues on the administrative side were



the improvements in the organizational set-up and in
the project planning procedure.

At this occasion, the technical considerations
may be of greater imterest and therefore I would like
10 deal with them somewhat more claborately. Just
on passaat 1 would, howcever, like to state that accord-
ing to my opinion a fault which is often made by
engineers is to underrate the importance of good and
well repulated administration and of the regulation
of the untilization of technical facilities.

The greater portion of our investment funds are
spent on the extension of the telephone petwork.
Among its various constituents one can distinguish
the following:

Firstly, the subscriber instaliations, the local ca-
bles etc., and the urban exchanges.

The (hree we characterize as the urban network.

Secondly, we have the interurban network con-
sisting of: pole lines, multichannel carrier systems,
radio facilities, interurban exchange, otc.

If we first look at the subscriber installations, we
offer an abundance of variations from normal single
apparatus to very complicated branch-exchanges with
hundreds of extensions. The variations offered satisfy
normally the demand, and additional types are asked
for in exceptional cases only.

Due to the fact that we have to keep spare parls
and trained maintenance staff for all our facilities,
we have to restrict ourselves somewhat as to the types
we can offer.

In order to increase the quality of installatioms,
we have devoted much work to improvements hy the
standardization of material and procedures and by
schooling of our staff. For bigger houses, intended
for offices, apartments, etc., we have introduced a
system of ducts and tubes, through which the cables
can be pulled and thus less destruction and disturb-
ance caused. For the application of such a system
we co-operate with the designers at an early stage,
and such co-operation is normally very good benefit-
ting all pamies involved.

Cable network extension in Addis Ababa is a
very difficult task, mainly due to the fact that the city
is very cxtended, having a low figure of actual or pro-
spective telephone subscribers per km® and, above all,
due to the difficuliy to fix detailed plams for the near-
future and the long-temn utilization of the city area.
Omne must remember that for the purpose of telephone,
one pair of wires is needed for each subscriber, all
the way from the telephone apparatus and up to the
exchange. Tn order to economize, the pairs are taken
together to cables of various sizes on the greater part
of the route; thicker near the exchange and narrower
further out. To increase the flexibility, cabinets with

{erminaticn arrangements are used at some of the
branching poinis.

The antenuation of an audio signal increases
with the length of the transmission medium and
deocreases as the area of the wires increase. Thesc
characteristics are taken care of in such a way that
thinner wires can be used for subscribers close to the
station than for more remole subscribers. The price
of a cable is very substantial and varies more or less
dircetly with the amount of copper used. It is there-
fore possibie to make substantial economizing by the
arrangemon's described, but it raquires careful plann-
'mg and would have been much eased if plans of the
city’s development were known in detail at am early
stage.

Because of the circumstances described we have
often to lay down new cables and we have often to
cut the pavement of the strects of Addis Ababa. It is
true that during the last years a great extension of our
cable facilitics has been made, due to our desire to
satisfy the extended demand and to clean the central
parts from pole lines thereby contributing to the city’s
embeliishment. For main strects that will be stabiliz-
ed, for instance for the new Churchifl Road, we arz go-
ing to put in ducts so that future extensions may be
made without excavation works. Such ducts are, how-
ever, very costly and can therefore, be used only to a
{tmited extent.

Earlier, the last part of the distribution network
up to the subsrriber’s house was, 10 a large extent,
made by open-wires of bronze or iron. This is mostly
abolished to-day in favour of self-supporting, neoprene
insulated cables. In the same way, the advantages of

modern material are considcred in all fields of our
work.

The reference to the network of Addis Ababa,
as described above, applies also to the network of
other cities and towns of Ethiopia.

The automatic exchanges are rather expensive
gadgets, between 200 and 300 $ per subscriber includ-
ing the necessary premises, etc. It is therefore of im-
portance that the planning is made carefully, We have
devoted much time 1o this problem, to get equipment
which is long-lasting, versatile and demanding little
maintenance only. Even though the components are
simple, the machinery of an automatic exchange is
very complicated and there are often possibilities to
economize and improve by adapuing to local traf-
fic demand and to other local circumstances.

In 1953, when the Board took over telecommu-
nication tasks, Addis Ababa was served by an old
exchange of 1,500 numbers capacity, but it was so
poorly functioning that it had to be taken out of
traffic and be replaced by a manual exchange until
new aguicmatic exchanpes could be installed in 1955
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and 1956. The new ones had initiajly a total capacity
of 3,000 numbers. To-day the Addis Ababa exchange
can connect more than 10,000 subscnibers and after
about two and a half years the number will have in-
creased to about 20,000,

In Asmara the old 1,500 number exchange was
replaced in the beginning of this vear by a modern
one of 3,000 numbers. The demand is, however, great
and already during next year we have fo increase the
capacity of that exchange.

These days we start the installation of an auto-
matic exchange in Dire Dawa and thercafter will
follow Dessie, Nazareth, Massawa, etc.

The number of subscriber’s apparatuses was
about 4,500 all over the country in 1953 and to-day
it is arcound 20,000.

In 1953 there werc only 10 so called “private
branch exchanges” with altogether 188 extensions.
To-day, there are 260 such facilities with some 5,000
extensions.

Except for a recently installed 60-pair cable be-
twcen Addis Ababa and Debre Zeit, the two systeins
we use for conmection between different towns and
villages are pole-lines and radio circuits. The pole-
lines arc rather cxpensive, from Eth.$1.— and up
wards psr meer, but they are more reliable than radio
circuits and they function 24 hours a day,

A radio circuit is relatively cheap to install. Tt
has, however, limitations in that its performance is
depending on atmospheric conditions, on interference
from other transmissions, etc., and it is expensive io
operate due 1o the greater need ol qualifizd staff. In
general, radio circuits are therefore used for remote
stations, especially where roads are missing, whereas
pole lines are used as the central backbone of our
network, with spurs to many outlying places.

The pole-line network has been extended sub-
stantially during the last few years. About 2500 km of
new line have been constructed since the baginning of
1962. Thereby connections have been provided for
such places as Assab, Asbe Teferi, Wollamo-Soddo,
Kibre Mengist, Juhur, Bonga and many more. In ad-
dition, reconstruction of almost 2,000 km of lines has

cen carried out during the same time.

Before snch a hcavy programme was launched,
cureful methed-study and planning had to be made.
Some of the probiems taken up were the following:

What sort of poles should be used? What sort of
wire should be used? How should the wires be spaced
and arranged?

Should the construction be made by own staff or
by contraclors?

About the poles, the main competition was be-
tween imported steel poles and local wooden poles.

If woodea poles should be used, they had first to be
imprcgnated to protect them from rotting and from
astack by termites which are available in abund-
ance in most parts of the country, at least where our
lines were built and are to be built. Calculations
showed that an impregnated wooden pole would cost
between & and 10 doeflars, whereas a steel pole draws
10 times that pricc. After having considered that a
woden pole may have to be changed 2 or maximum
3 times during the life of a steel pole, and also the
different capital costs of the two, we came to the
definite conclusion that well impregnated eucalyptus
poles are as a rule more lavourable than steel poles.

As to the wire we considered mainiy 3mm copper
or bronze wire versus a composite wire of the same
diameter having a steel core, surrounded by a copper
layer, constituting the main conductor, The composite
wire is somewhat more expensive but we use that one
on the main routes, because the attenuation for higher
frequencies is lower than for the copper wire. A con-
tributing reason was that it is stronger and also more
difficult to steal. For secondary routes copper wirc is
more favourable,

After Tengthy discussions on pole distance and
methed of transposition we standardized on 50 metres
distance in case of both long lines and short routes
and on point transposition system J2 on most routes.

Ome means w economize on the pole lines is to
utilize them for multi-channe} transmission by means
of super-imposed carrier systems. We use sysiems
having 12,3 and 1 channel capacity. For distances of
more than a few ten’s of kms the maltiplexing and
transmission devices of carrier systems are cheaper
than the corresponding number of pairs of open wire.
Thus it is very economic to use carrier systems on
the longer routes. The disadvantages are that the
lines have to be kept in betler repair than in case of
audio transmission and that several circuits dis-
appear if one wire is out for some reason or other.

Lately, stackable, so called rural carrier systems
have been developed by means of which it is possible
to drop channels at varicus stations as the need may
be. We have been installing such systems on the
Shashamenne-Dilla and Nazareth-Asella routes but
so far our experience has been rather mixed and there-
fore it is too early to say if that should be introduced
on a larger scale or not.

In the field of radio telephony great improve-
ments have been made by the installations of single-
sideband and independent side-band facilities, that is
transmission with suppressed carrier, For the same
signal to noisc ratio, such transmissions are cheaper
to operate than double side-band transmissions. Also
they involve such in improved elliciency in the utili-
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yeurs ahead and see what would be the most probable
d=velopment.

The number of telephone subscribers may after
5 years have increased from 15,000 to-day to 35,000
and aftler 10 years to almost 100,000,

Within 10 years it will be possible for subscri-
bers to dial automatically between the important
places of Ethiopia and also to get telephone connee-
tion of good quality and without appreciable delay
with most couniries of the world.

To make this possible, a substantial extension of
the domestic and international transmission facilities
has to be made.

We hope, after three or maximum {our years, to
be able to siart the operation of a medium capucity
link becwzen Addis Ababa and Asmara. The system
would have some 120 chunnels, Just a little there-
afier similar sysioms would have to be cstablished
towards Dire Dawa, and towards the southern, south-
weslern and wesiern provinces. At the same lime we
have to sian the consiruction of a microwave network,
whirh can take a higher number of channe's and which
may also be used to distribute television program-
mcs over the country.

For linking Elhiopia with other countries the
conventional means of open wire lines, shortwave
circuits, radio systems, cte. will cerlainly countinue to
be of great importance. Besides those, great hope is,
however, placed on the possibilities for us to parti-
cipate in salcllite communication systems, and after
two or threg vears it might be possible theore-
tically to get access to communication satellites. We
would probaly not be able to dispose over a ground
station so soon, but on the other hand we believe the
possibility would not be too distant.

The satellite system seems to be a most sophi-
sticated one. It is a synchronous satellite system,
in which a country like Ethiopia may subscribe
on a certain number of channgls, say 4 or 8, out of
which some may be fixed for certain addresscs, where-
as the other can be switched in within microseconds to
selected destinations, which can be neighbouring
countiries or countries on other continen:s. The sy-
stem seems to be very promising for the future.

Our planning of the domes:ic telephone nestwork
will include extension of the open wire lincs by
some 500-1,000 km every year in various parts of the
country. In addrtion we will have to install many new
carrier systems of 12,3 and 1 channel capacity, espe-
cially in those arcus which are contributing to the
country’s development.

I have already said that the telex service is due
to develop rapidly and I wonld just like to emphasize

this. After 5 years we would cemainly have several
hundreds of telex subscribers and after 10 years there
may be 2,000 or 3,000. This development of telex will
coniribute very much to the development of business
in Ethiopia and would of coursc play greater import-
ance in thz political correspondence between Ethio-
pia and other countries.

FUTURE PROSPECTS

The volume of the total Ethiopian telecommu-
nication facilitiess may be rather modest for many
yeurs to come, but the quality and the design is quite
up-to-date; in fact it is more madern than that of ma-
ny African countries. 1t is true that to-day much of the
discussions on telecommunication technique in Euro-
pe and in North America circle around direct sub-
scriber dialling in intercontinental traffic, around data
transmission, around electronic automatic tclephone
exchanges, around colour tclevision and around sy-
s«ems for simultaneous transmission of a few hundred
thousand tclephone channels and some fifty TV pro-
grammes. Such facilities are not actual here for the
next years, except for devices for data transmission
which might scon be needed for flight reservation, for
weather prognoses, for banking operations, el¢

The plans and ideas which have just becn ela-
borated could nol be implemenied first unless the
Board peis funds nveded to acyuire and install the
cquipmeni and second unless it gets the staff needed
for installation and maintenance of the facilitics.

For the movement we are investing at a rate of
E:h.$ 8-10 million a year. That figure has to be in-
creased by some 12 to 137y, every year as an average,
We are al present discussing the possibilities of financ-
ing the investments during the next 3 years and my
impression is that serious difficulties might not be cn-
countered. The Authorities of the Imperial Govern-
ment have already approved in principle our 1964 -
1965 Investmen: Programme. However, before the
expiry of those (hree years some additional means of
financing have to be found, such as increasing the
Boards capital stock.

For the training of incrcased number of staif new
premises for our Training Institute would soon be
ready, and we are going to intensify the training there
with emphasis on directly applicable, vocational
training. Much of our work needs unfortunately more
of experience than of pre-service training. As we are
at present short of staff with proper training combin-
ed with sufficient expzrience, we are facing some dif-
ficulties, but we expect 10 over-come them in time.

Telecommunisations in Ethiopia could certainly
improve in alj aspects and even help in boosting the
develophent of the country if financing and staffing
problems could be overcome.
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