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ABSTRACT 

Conditions for traffic engineering in developing coun
tries as regards difficulties in satisfying an ever in
creasing demand for telecommunication equipment and serv
ices. Available technical and human resources to face the 
problems. 

The problem quantity or quality reflected in some typical 
overloading problems. The importance of network planning 
and study of subscriber dialling behaviour. 

Formulation of how traffic engineers from the developed 
world best can help the developing countries. 

1. DEFINITIONS 

With traffic engineering is in this paper understood all 
activities in a telecommunication or telephone adminis
tration that concerns 

Subscriber and traffic forecasting 
Dimensioning 
Traffic measurements and observations as well 
as treatment and conclusions therefrom 
Planning of subscriber and multiexchange net
works. 

With a developing country is in this paper understood any 
country which is trying to improve and extend its tele
communication networks to meet a demand which is higher 
than can be supplied within a reasonable period of time. 
The demand is generally so much larger than the supply 
that a balance does not look likely to be achieved before 
the end of this century. 

2. GENERAL SITUATION 

To understand the traffic engineering conditions in a de
veloping country it will be necessary to describe briefly 
the general situation. This explanation can be divided 
into the following parts: The economic situation, the 
technical state of art, the capacity of human resources 
and the typical traffic situations. The following is in 
no way a complete description of the conditions in devel
oping countries, which in most cases are so complex that 
it cannot be dealt with in a short paper. It is further 
outside the scope of this contribution. 

In order to give the reader a main idea of the typical 
conditions in a developing country it will be necessary 
to make the characterizations by a number of general 
statements. This does of course not mean that all these 
conditions may exist in any particular country, but that 
the characteristics given below may be mor~ or less 
typical for the conditions in a developing country. 

2.1 ECONOMIC CONDITIONS 

A developing country needs generally to import more com
modities than it can export. There is consequently a con
stant trend for obtaining an unfavourable trade balance 
which forces the country to impose import restrictions, 
or heavy import duties. Since telecommunication equip
ment generally has to be bought from abroad these re
strictions apply also for this type of goods. Actually, 
the total investments for telecommunications or particu-
larlyfor telephone plant seem to have a foreign currency 
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component of about 60-80%. In order to buy this type of 
equipment at its own expense the country must consequent
ly abstain from buying other also badly needed articles. 
The telecommunication has consequently to compete with 
other activities in the society for receiving required 
priorities for its needs. The extension of the telecom
munications then depends highly on the degree of priori
ty which may be given by the government. 

Telecommunication equipment may also be provided as bi
lateral or multilateral aid. But also in this case the 
provision depends on how much priority is given to this 
particular field. If the government prefers to use the 
aid for other commodities and activities, the development 
of the telecommunications has to be slowed down until the 
priorities are changed. 

The developing country has generally the problem of be
coming developed. In order to come in parity with devel
oped countries the development should go faster than in 
the developed world. This is in most cases impossible 
since accelerated development requires more capital re
sources than are available. It further assumes consider
able human resources as regards technical skill and ex
perience. The scarce resources therefore forces the de
veloping country to concentrate on certain projects, 
which have not always been within the field of telecom
munications or other infrastructural objects. 

The telecommunication administration is consequently in 
many developing countries hindered by economic reasons 
to extend its network in a speed which could match the 
growing demand. Actually all development in the society 
puts increased demand on improved telecommunications. If 
this demand cannot be met this will also slow down the 
economic development as well. Therefore a certain balance 
must be achieved between telecommunication extension 
projects and other projects to obtain the best integrated 
progress • 

If this balance does not exist, the gap between the de
mand and the supply within the telecommunication field 
may become wider and wider when the years pass by. Such 
a situation may have a paralyzing effect on the telecom
munication administrations. It may explain the absence of 
forecasts and long term plans in many countries, since 
there are very little hope that these plans can be real
ized. 

The development of the telecommunications in a developing 
country is therefore in many cases hindered by economic 
restrictions, expecially caused by the scarcity of requir
ed foreign currency. This is generally independent of the 
fact that investments in this field give a good rate of 
return on invested capital. The problem of foreign curr
ency is also frequently mentioned as the first and main 
obstacle for providing adequate telecommunication serv
ices. 

2.2 TECHNICAL OUT-FIT 

The existing telecommunication equipment in a developing 
country may be as modern as in any devel~ped country. 
Further old, modern and sometimes ultra-modern equipment 
work toaether. The characteristical feature is that the 
equipment is insufficient for the demand as regards num
ber of subscribers and traffic capacity. The maintenance 
of the equipment may in a few countries be as good as in 
any developed country, but may in some cases be less 
efficient. Overloading and insufficient maintenance both 
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contr ibute to make a difficult traffic situation still 
worse. Furthermore, ongoing extension work and changes 
may provide further reductions in the scarce traffic 
capacity. 

The technical out-fit is consequently practically the 
same as is used in developed countries, the difference 
lies in the smaller scale of the networks and the higher 
usage of existing equipment. 

2.3 HUMAN RESOURCES 

The organization of the telecommunication administrations 
in the developing countries varies after a broad pattern. 
The 'same types of organizational forms exist as in the 
developed countries. Some administrations are departments 
of the communication ministry, others are organized after 
the British Post Office model and some are separated from 
the postal activity. A few of them are also established 
as state-owned private enterprizes. It can consequently 
be said that there is no formal difference in this re
spect between the developing and the developed countries. 

The developing countries have, however, a larger number 
of employed persons per subscriber line than a developed 
country. This may be explained by the fact that the la
bour costs are considerably lower. The qualifications 
are, however, also lower, which means that the number of 
qualified engineers per subscriber line may still be low
er in a developing country as compared with a developed 
one. 

The function within the same type of organization in a 
developing and a developed country may be quite differ
ent. The same type of decisions are generally made at a 
higher level in the developing country. This may possibly 
be explained by the existence of a great number of un
qualified employees and by the fact that the small size 
of the networks has not yet forced the management to de
legate the responsibilities further. It may also be part
l y explained by the difference in mentality and the exis
tence of a more authoritarian structure in the society 
itself. The connections and cooperation between different 
departments or working groups within the administration 
is also more formal than is usually the case in developed 
countries. Possibly for the same reasons as above. It can 
therefore be concluded that the administration in a de
veloping country may sometimes function somewhat less 
efficiently than in developed countries. 

It would be a great mistake to assume that a developing 
country has no trained engineers at all. On the contrary, 
it seems to be so that all developing countries have a 
few highly qualified engineers. These persons have in 
general been thoroughly trained in one or more developed 
countries and their level of knowledge and ability are 
as high as any first class engineer in a developed count
ry. The problem is, however, that these persons are far 
too few and that they have not been able to train enough 
engineers for various reasons in their own country. This 

goes for traffic engineers as well as for any other ca
thegory of telecommunication engineers. One reason is 
that the qualified engineers frequently are moved from 
one job to another and become promoted so fast that they 
cannot reasonably train any successors at all. 

The activity in traffic engineering at the administra
tions is in most cases rather modest. A few administra
tions have their own traffic specialists, but in most 
cases the traffic engineering tasks are executed as a 
small part among a multitude of other tasks in the engi
neering or operation department. The consequence of this 
is in many cases that the traffic engineering is made 
without conformity and consequence and there is in gen
eral few possibilities for spending enough time on this 
type of work. A certain awareness has, however, been 
experienced lately of the need for specialized traffic 
engineers and centralized steering of these type of 
questions. This was verified from the statements made by 
various participants from 17 developing countries, which 
took part in the ITU/SIDA Seminar on Traffic Engineering 
and Network Planning which was held in New Delhi in 
November 1975. The fact that 17 countries did send parti
cipants to the Seminar is also by itself a verification. 
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Most of the developing countries have telecommunication 
training centres where technicians are trained for various 
types of job. Certain post graduate courses for senior 
and junior staff engineers are also held. Fellowships for 
studies in developed countries have also been used as far 
as means for it have been ·.provided. The training of engi
neers seems, however, still to be insufficient in most 
countries. This goes especially for traffic engineering. 
The national universities and engineering schools do in 
general not provide any basic education in this field 
and most administrations are unable to provide any cours
es themselves due to lack of specialists in the field. 
Besides on-the-job-training, the only possibilities 
available are therefore studies in developed countries 
which can be provided by fellowships or by other means. 
However, since the traffic engineering activity is in 
many cases low, most fellowships are preferably given 
to other engineering fields. There is consequently a 
great need for continuous training of traffic engineers 
within the country as soon as the administration decides 
to upgrade this activity. 

2. ,. PLANNING 

Practically all developing countries follow five year 
plans for their efforts to improve their economical and 
social conditions. As regards long term plans, the situa
tion varies. Some countries have extensive long term 

• 

plans, others have not. The existence of long term plans • 
for development of telecommunications seems to a great 
extent depend on if general long term plans are made for 
the country, or not. If there are no general long term 
plans for the country as a whole there is no long term 
telecommunication plans as well, because it may be ex-
tremely difficult in such cases to make long term fore-
casts on which the long term plans have to be based. 

The absence of long term plans for the future telecom
munication development makes it more difficult to make 
decisions in the short term planning since the further 
development after the present plan is in complete dark
ness. This means for instance that it is very difficult 
to decide upon where to place a switching point if one 
does not know in which geographical direction the net
work will grow in the future. 

In the same way, the non-existence of city planning in a 
few countries makes the planning and construction of the 
subscriber networks rather complicated. It generally al-
so means that new buildings, and office buildings as well, . 
may have to wait some time before they can be connected 
to the telephone network. 

The absence of continuously updated plans of course also 
leads to less economical use of the equipment, which is 
far more undesirable in a poor country than in a rich 
one. 

2.5 TRAFFIC SITUATION 

The inability of supplying enough equipment to meet the 
demand creates by itself different types of overloading 
problems. Besides the fact that most overloaded telephone 
systems become more vulnerable to technical faults and 
other similar disturbances also secondary traffic prob
lems will arise. Some overloading problems will be fur
ther dealt with more in detail in the following sections 
of this paper. 

The overloading situation occurs practically every time 
a new subscriber group is connected to the network, if 
there are more subscribers waiting than the group can 
take. The traffic per subscriber is generally very high, 
too, due to the. fact that practically all lines are used 
for business and office purposes. All subscriber lines 
in the group should consequently not be connected if the 
group should be normally loaded, but the pressure on the 
administration to give more lines is in most cases too 
strong to resist. Therefore most subscriber groups will 
be overloaded from the very beginning, which results in 
high congestion. The high loading leads then to second
ary effects such as extremely high frequencies of re
peated attempts causing common devices, such as markers, 
registers, etc., becoming unsufficient. The overloading • 
may also lead to that the subscribers adopt certain bad 
habits which further reduces the efficiency of the sys-
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tems. ( E. g. un-hooking of the receiver, when an official 
arrives to his office in the morning, since he knows that 
it will take some time to get the dial t · .. ~e.) 

Another type of overloading problems arise when the ser
vice is suddenly improved. Since there is an unsatisfied 
ackumulated demand, the traffic increases considerably 
when the hindrance is removed. It is for instance known 
that long distance routes and international routes may 
suddenly increase -its traffic, expressed in erlangs, as 
much as 10 times, when more trunks are provided and the 
servic'e is improved. This means that the "service im
provement jump" is easily underestimated, and an imurove
ment may not remove overloading, but lead to a new . " 
overloading situation. The difficulty lies in estimating 
the traffic demand correctly from cases with heavy over
loading. Thumb-rules from developed countries do not al
ways apply for developing countries. 

Another aspect which creates traffic problems is that, 
because of the unsatisfactory service, the subscribers 
may have adopted habit's which are less good for the func
tioning of the system. Such are un-hooking, as mentioned 
above, and other desperate methods to get a call through. 

2.6 SUM UP OF DIFFEllENCIES 

The differences between a developing and developed coun
try can consequently be summarized in the following items: 

Great disparity between supply and demand due to 
shortage of foreign currency and lack of priority 
put on telecommunication projects by the government 

Less pronounced long term planning 

Equipment overloaded due to unsatisfied demand 

Maintenance sometimes less efficient and as well as 
extension work may cause additional reduction in an 
already scarce traffic capacity 

Too few trained traffic engineers 

Less good cooperation between engineers within the 
administration and therefore less coordination 
between different works, that must be done simul
taneously in a telephone plant 

AIM OF PAPER 

This paper aims at improving the understanding of the 
specific traffic problems which exist in the developing 
countries. It is hoped that traffic specialists from the 
developed countries shall be able to take more into 
account in their calculations and studies the specific 
traffic conditions that occur in reality in case of 
scarcity and overloading. This would help developing 
countries to overcome the difficulties faster if the 
system dimensioning becomes better matched to existing 
conditions. 

QUALITY VERSUS QUANTITY 

When the supply cannot catch up with the demand the 
question always arises whether the resources available 
shall be used for providing good quality for a few or 
less good quality for many. The question is consequently 
whether quality or quantity should be given priority. 

This situation occurs practically every time a new sub
scriber group is ready for use if there are more subscri
bers waiting than can be connected. The responsible en
gineer knows in most cases that all subscribers to be 
connected will have a higher traffic than the averale 
traffic per subscriber for which the group is demension
ed. To provide normal good grade of service only a part 
of the subscribers can be connected. On the other hand 
if more subscribers are connected, more people will have 
the benefit of having a telephone. As a consequency of 
this all subscribers may suffer of a less Kood quality. 
To which limit can the quality be decreased without pro
viding unreasonably and unacceptably bad service? 
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For answering this question it will be necessary to know 
how the group behaves under overloading conditions. Stud
ies mUst consequently be made under realistic assumptions 
e.g. as regards traffic variations and repeated attempts. 
The expected degree o'f overloading must also be estimated. 
A productivity ~ must further substitute or comple
ment normal grade of service criteria. This measure must 
agree with how the administration evaluates quality and 
quantity in the particular case. 

If the subscriber group is offered more traffic than it 
is dimensioned for, the congestion will of course exceed 
the intended congestion level and the performance be less 
satisfying. A heavily overloaded group may also carry 
less traffic than a less overloaded one. This can be 
shown by the following simple model: 

Assume that N subscriber can be connected to a group and 
that the average load per subscriberC( would in that case 
cause a rather high congestion, B , which is considered 
as unacceptable. The congestion dgpends on the load per 
subscriber ex: so that one can write 

where C and k are constants dependent on the grouping 
arrangement. 

If ,only x (~ N) subscribers are connected, the conges
tion will be reduced as follows 

The traffic carried by the group is then 

A c 

which also can be written 

x 
N 

(1) 

(2) 

(3) 

and Ac depends on ~ and it follows that A has a maxi-
mum for N c 

which i. 

1 

rv N' k "'" W 

At this maximum value we have 

B = x 
1 

""'k"+T 

and it follows that maximum traffic carried is obtained 
for x ~ N if 

B > 1 o """k'+"T (7) 

Consequently if (7) holds good more traffic can be carri
ed if x <. N subs cri bers are connected to the group and 
the maximum traffic carried occurs for the value of x 
given by (%). The traffic carried is also proportional 
to the revenues, which means that the maximum revenues 
also occur at this value for x. The traffic carried may 
therefore be a IOo~ productivity measure since it maxi
mises the revenues, Which may help to provide money 
quicker for further badly needed extensions. 
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B 
~;. = 1- B 

lD~~~------____ ~ 

k =10 
BO= O.S 

. Fig. 1 Total traffic carried as given by (3) for 
Bo = 0.5, k = 10. 

The administration may therefore have to chose between 
the following alternatives: 

1. Connect only 80 many subscribers that a really good 
grade of service B1 is provided, where Bl is of the 
order 10-3 to 10-2• 

2. 

4. 

Connect so many subscribers that a somewhat higher 
congestion, B2 has to be accepted. B2 may be of the 
order 10-2 to 10-1 • 

Connect so many subscribers that the traffic carried 
achieves its maximum value, as given in (~) and (5) 
above. The congestion is in this case given by (6), 
which may be accevtable if k is large enough 
(say k ;> 10 a 20). 

Connect as many subscribers as there can be (x=N) 
and accept that the congestion (B ) will be high 
and the traffic carried and the r~venues may be 
less than what could have been achieved with less 
subscribers connected. 

The above model assumes that the traffic does not vary. 
If it varies from day to day this variation has to be 
described by a probability distribution and the optimum 
to be found by integration over a considered period. 
This procedure may give some distortion of the optimum 
conditions as compared with (4), but does not change 
essentially the alternatives given above. 

The model also assumes that repeated attempts does not 
. cause any snow-ball effect so that the traffic carrying 
capacity is further reduced. It follows, however, from 
theoretical and practical studies of the effect of re
peated attempts that the congestion increases, as well 
as the traffic carried decreases, when the number of 
repeated attempts increases. Therefore high congestion 
will have secondary effects as well, which may serious
ly reduce the traffic carrying capacity of the network. 
It seems therefore necessary to keep a certain minimum 
grade of service in a network in order to avoid permanent 
catastrophic and chaotic situations. 

The same type of quality-quantity considerations can also 
be applied on other parts of the network, as for instance 
group selector stages. Here it sometimes may happen that 
the group selector stages may perform without trouble. in 
a network with heavily overloaded subscriber groups. This 
may, however, depend on the fact that the subscriber 
groups only can let-through a minor part of the traffic 
offered to them. Therefore, if and when the situation is 
improved in the subscriber groups, the overloading prob
lems may appear in the group selectors instead. 

Another problem which appear8 for an overloaded group is 
that the common devices become occupied with a great per
centage of inefficient calls which hinders the efficient 
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ones to be served. This applies especially for markers 
or marker systems. The problem then arises whether it is 
possible to determine at a sufficient early state whether 
a call i8 going to be successful or not, and if the e
quipment can be quickly releas~d if the call is, or looks 
like1;y to bec(JDe, unsuccessful. To this group of considera
tions belongs also cases when the calls are successfully 
set up in the group itself but fails later on in the se
lection chain. The failure is in many cases indicated by 
long waiting times in the following setting-up procedure& 
Here the question arises whether an adjustment, or reduc
tion, of the time-out intervals may increase the effi
ciency of the common equipment conserned. 

The effect of reducing the time-out intervamseems to be 
that more unsuccessful calls may be cleared earlier, but 
a number of calls may be lost, namely calls that could 
have been successful if they had been allowed to wait a 
little more. An optimal value for the time-out intervals 
may possibly exist for certain defined traffic situations 
and for a given productivity measure. 

5. INTRODUCTION OF SUBSCRIBER TRUNK DIALLING . (STD) 

In the ESCAP region STD has been introduced only in very 
few countries. Other countries have just started to in~ 
troduce STD while in other countries again it is still in the 
planning stage. The developing countries are therefore 
now at the same stage as were the developed countries in 
Europe in the 1950's. It is, however, difficult to say 
whether the same state of overloading existed in the 
European national networks at that juncture as is now the 
case in the developing countries. 

A successful introduction of STD assumes among other 
things: 

- Provision of enough circuits in the trunk routes 
and switching equipment in the transit exchanges, 
so that the traffic can be carried without too much 
congestion 

- Measurement of traffic and congestion in the network 

Flexibility in the trunk and switching arrangements, 
so that rearrangements can be made to cater with un
foreseen traffic development and traffic dispersion 

- Planning as well as preparations for further extensions 
of the trunk network 

These items are very important since STD generally means 
an enormous service improvement as compared with previous 
manual long distance service and is generally responded 
to by a heavy traffic increase. (In fact introduction of 
STD may in some cases mean an increase of the erlang val
ue up to 10 times as compared with the previous manual 
traffic). 

Since the traffic increase ("service improvement jump") 
very much depends on how much the improvement is, the 
forecasted traffic dispersion for the network may be es
pecially wrong for routes and traffic relations, where 
the traffic earlier was heavily suppressed. Certain trunk 
routes can therefore become heavily overloaded when STD 
is introduced. To handle such situations flexibility is 
required in the arrangements of the trunk routes as well 
as in the planning of further extensions. In order to 
find out where the troubles occur it is of course neces
sary to make frequent measurements of the traffic and the 
congestion in the network. This assumes also that adequate 
measuring equipment has been provided. 

Other condition~ for the successful introduction of STD 
are: 

- Adequate information to the subscribers how to make 
trunk calls both directly by circular letters, pamplets, 
etc., and indirectly through mass media 

- Provision of assistance operators in the first phase of 
the introduction, who can further instruct the subscrib
ers how to dial 
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- Reduction of the number of person-to-person calls, 
which has to be handled by operators 

_ Clearing of technical faults in the local networks and 
steps taken to reduce the frequency of busy B-subscrib
ers in order to give the trunk calls a fair chance to 
end up successfully in conversations 

The frequency of person-to-person long distance calls can 
be quite high in a country with a low telephone density. 
The reason for this is likely to be that many persons may 
have to be asked to come to the telephone from some more 
or less distant places. The person-to-person call fre
quency can consequently only be reduced in a natural way 
when the telephone density becomes higher. Since this may 
take a very long time in many countries other measures 
must be taken to reduce the number of person-to-person 
calls. One way is of course to make the charge for this 
special service prohibitively high. Another way, which 
cannot always be used, is to make the booking so tedious 
for the subscriber that he prefers to dial himself. 

The biggest problem is in most cases to reach the called 
subscriber through the local network and to find the sub
scriber line free. The local network should consequently 
be reasonably free from high congestion and serious tech
nical faults to permit the STD calls to be easily switch
ed to the called subscriber. And the called subscriber 
should not have a too high frequency of being busy. The 
latter may be the most difficult to arrange, since the 
STD calls will certainly be concentrated to a few PBX
numbers and subscribers with a high occupancy. These sub
scribers must therefore be identified before STD is start
ed and be given more lines. This may not always be easy in 
a scarcity situation and therefore another possibility is 
to provide a highly loaded PBX group with a special line 
exclusively used for incoming STD calls. 

It seems reasonable that the local networks in both ends 
of an STD connection should have about the same service 
quality as the automatic long distance network if the STD 
should function satisfactorily. 

The conversion to STD means in general that the revenues 
from the long distance traffic will increase. It is of 
course desirable to receive this increased income as ear
ly as possible to cover already made investments and to 
make further investments for extensions possible. This 
means that the introduction of STD should start with the 
most profitable trunk routes and then continue with less 
economic ones in the speed available capital and other 
resources permit. 

In order to choose the best order of introducting STD 
route by route certain factors has to be taken into ac
count, such as the constraints: 

- political decisions giving priority for certain routes 

- earliest possible time for cut-over for each route 

as well as the variables: 

- expected increase in revenues 

estimated savings in operator costs 

- estimated costs for introducing STD as concerns equip
ment costs, assistance operation and information costs 

- interest on investments and expenses 

A cost-benefit criterion can be calculated for each route 
and for each point of time. This criterion can be express
ed in present value which permits comparisons between 
costs and revenues occuring at different occasions. Tak
ing into account the given political and technical con
straints, STD is then introduced first in the route Which 
gives the highest cost benefit and thereafter route by 
route in a falling scale as given by the abovementioned 
cri terion. The ·introduction is generally spread over a 
number of years. A cost benefit calculation will ensure 
that the best possible economic result is achieved by 
the introduction of STD. The gain can be considerable 
if· this type of thinking is applied in the planning. 
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6. NETWORK PLANNING 

Modern methods for network planning and optimization has 
already been applied in some developing countries. This 
means that computer programmes has been used to determine 
optimal locations of local exchanges and that metropolit
an networks and national trunk networks have been opti
mized for alternative routing. The calculations have 
generally been made in cooperation with telephone manu
facturers or international consultants. 

The network planning can be assumed to contribute to a 
more efficient use of scarce resources and it is hoped 
that these methods will be used still more in the future 
and that more countries take advantage of these relativ~
ly unexpensive means for making their network more eco
nomical. 

The methods can be expected to be further developed and 
adapted to practical conditions. The accessibility to ~ 
computer is no longer a serious obstacle since most de
veloping countries have already one or two medium or 
large size computers within their countries. The develop
ment in the micro computer field may also change the 
physical conditions for making this type of calculations 
in the future. 

\{:ben a multi exchange metropolitan network grows there 
is sometimes 'a tendency that the network will contain 
an unproportionally high number of small routes. These 
routes · are the fruits of alternative routing optimiza
tions or other planning efforts. The existence of small 
routes may be quite advantageous from the investment 
point of view, but a small route costs nearly as much to 
maintain and administer as a large route. If there are 
too many small routes in the network problems may arise 
to handle the network properly. In such a situation cer
tain small high usage routes may be skipped whenever the 
saving does not exceed the cost of handling them. Other 
small direct low congestion routes may be avoided by 
changing the routing. In that way simplifications may be 
achieved for the handling of large metropolitan networks. 
Certain constraints for introducing direct high usage 
routes can easily be included in the network calculation 
programmes. 

Another feature that may improve the network optimiza
tion programmes is to study how the network will behave 
for certain typical cases of overloading. This may easily 
be done by the same calculation sub-programmes as is used 
in the optimization programme. Simulations may also prove 
to be useful. 

7. SUBSCRIBER DIALLING BEHAVIOUR 

During the last decade in particular there has been a 
growing interest in the developed countries of subscriber 
behaviour patterns and especially dialling habits. Studi
es have already resulted in better matching of the system 
to its users and will certainly have still greater imp~ct 
on future systems. 

Since the subscriber adjusts his way of using a telephone 
system - as well as a telex system - to the condition of 
the system, observations at fairly good service quality 
may not agree with observations during bad service condi
tions. Conclusions drawn from observations in tbe devel
oped world may therefore not necessarily hold good in 
the developing countries. It is consequently absolutely 
necessary that observations are made on the subscriber 
dialling habits in the developing countries so that dif
ferencies and similarities can be defined. Such studies 
will surely have an impact on the design and dimension
ing of future systems for developing countries. 

Some observations bave alTeady been made in India and 
Malaysia in the ESCAP region. They indicate that there 
are important differences as compared with the devel
oped world as well as that further studies and observa
tions will be quite well worth their costs and efforts. 

As concerns the frequency of repeated attempts, it can 
be concluded that it will generally be higher in count
ries with insufficient number of subscriber lines. It 
will be so since the congestion will be higher as 
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well as the frequency of busy called subscriber. This 
means that more common equipment will be required for the 
same quantity of switching equipment than in the ' develop
ed countries. Since the same quantity of switching equip
ment will be more loaded and have higher congestion in a 
developing country, it may be questioned whether an in
crease of switching equipment and consequently of the 
traffic carrying capacity would reduce the number of re
peated attempts. The common equipment could then possib
ly be reduced. Would an increase in switching equipment 
permit a reduction of the common equipment and give a 
reduced total costs? 

The existence of such an optimum may, however, depend on 
whether the whole network is designed in this way, or not. 
It is so because a great part of the repeated attempts 
are caused by trouble in other parts of the network than 
in the originating group. It may also .assume that the 
improvement will satisfy the traffic demand of already 
connected subscribers, so that it does not create a new 
overloading situation, caused by further unforeseen 
hidden demands. 

The question is not simple since there exists no accuarate 
method to estimate the traffic demand in overloaded 
groups. The problem of how to meet traffic situations 
with overloading and a high frequency of repeated attempu 
need, however, to be studied in depth before the system 
dimensioning can be better adjusted to the real traffic 
situation in developing countries. 

8. CONCLUSIONS 

The paper has tried to define existing differences bet
ween traffic engineering in a developing country as com
pared with a developed country. 

The differences emanate mainly from the fact that the 
developing countries have not been able to meet the de
mand, while the developed countries have a more favour
able supply-demand situation as concerns provision of 
telecommunication equipment. 

The gap between supply and demand, which rather seems 
to increase than decrease in some developing countries, 
creates overloading situations. In order to make the best 
possible of sometimes impossible situations the traffic 
engineering must be executed with a high skill and a 
good common sense. Further problems are added by the fact 
that many developing countries have purchased telephone 
equipment which is not designed for such high .loading as 
it frequently is exposed to. 

The traffic engineering problems in developing countries 
concern long term planning, network planning, adequate 
traffic measurement equipment and measuring methods, 
realistic specification of traffic conditions for new 
systems to be ordered, as well as, to develop methods 
to reduce the effect to different kinds of overloading. 
Another problem is to set up adequately working traffic 
engineering groups and to recruit and train required 
staff. 

The traffic engineers in the developed countries can 
help their collegues in the developing countries by 
making theoretical studies of pertinent overloading 
cases as well as by verification of their results by 
measurements. Such studies may surely contribute to pro
vide a more adapted design of the systems for the devel
oping countries, as well as a more realistic dimen8ionin~ 

It is also believed that the training of traffic engi
neers from developing countries can be made more pur
poseful if the engineers in the developed countries are 
fully aware of the particular working conditions in de
veloping countries. 
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ANNEX 1 • SOME STATISTICAL DATA • • 
(1) I (2) (3) ( 4) (5) ( 6) (7) I (8) 

COUNTRY POPUIATION GDP INVESTM.IN N: 0 TELEPHONES TEIEPHONES PER ~ Subs. I STAGE 
millions per TELECOM AS thousands 100 INHAB connect. I OF STD 
1973 capita 0/00 OF ~ut. exch.! 1975 

lIS$ GDP,1973 1963 1973 1980 1963 1973 1980 ~ Jan 19751 
<D <ID ( esti.mate) (est. ) 0> 

Afghanistan 18.3 73 0.1-0.8 8.7 22.~ 0.06 0.12 74 1 

Bangladesh 71.6 75 0.06 - 75 - 0.1 85 3 
Brunei 0.15 1100 - 0.9 6.9 14 0.8 4.7 7.2 99.1 2 

Burma 29.6 69 0.3-0.4 18.8 28.3 44,6 0.08 0.096 0.13 70 2 

Hong Kong 4.2 1006 14.8 . 146 795 1678 4.1 . 19.1 35.2 100 -_ ._---- --.. - - ~------._ --- -_._--- ---- ------ ---
India 574 I 101 1.3-1.9 603 1479 2870 0.13 0.26 0.42 82 3,4 

Indonesia 125 I 92 0.5-0.9 140 240 835 0.14 0.19 0.56 63 3 I 
Iran 31.3 i 539 3.5 155 447 2500 0.67 1.43 6.3 94 4 

Kor~a, rep. of. 32.9 
i 

295 6.3-7.8 @ 139 850 2092 0 .. 50 2.58 5.56 4 ! 
Laos 3.2 - 1.4 0.8 3.6 0.03 0.11 1 - _. 

- . 11.6--'316-'-~--.----.-- -_._--- ---_.------ .... _._. __ ... _ .. - ...... _-- - - -
Malaysia 1.7 90 211 1.12 1.81 96.6 4 

Maldives 0.12 92 - 0.2 0.3 - 0.2 73 0 

• Mongolia 1.36 - - 10.5 28.8 1.03 2.12 -
Nepal 12.0 78 0.4 1.2 7.6 28.5 0.01 0.06 0.26 1 

Pakistan 66.7 76 2.9 - 175 0.26 3,4 . . _- 1-._------ --- ._--- . --. ~-- _.-. .. ------... _ - ---- _ .• 
Philippines 40.2 214 2.7 140 410 0.47 1.02 96.0 -
Singapore 2.19 :1278 3.8-6.1 68 218 651 3.7 10.0 26.0 100 -
Sri Lanka 13.2 ! 168 0.3-1.0 39 65 86 0.35 0.49 0.56 3,4 

Thailand 39.8 192 2.6 50 235 775 0.17 0.59 1.51 96 2,3 

Japan 108.3 ' 3782 11.4 8430 38698 8.79 35.7 97.4 4,5 

ASIA 2204 I 13577 48045 110000 0.78 2.2 4.2 

• ASIA excl. : 
; 

Japan and : 
China 1281 I 511!7 9347 0.73 

Australia 13.1 )5174 12.6 2553 4659 23.4 35.5 95.2 4 

Fiji 0.29 
i 

534 4.1-4.9 9 27 2.1 4.5 88.5 3 

Papua - i 
New Guinea 2.56 l 583 9.0 32 1.3 97.9 3 
New Zealand 2.96 i4207 3.4 902 1444 1813 35.5 47.5 53.0 92.7 4 

OCEANIA 20.6 12950 ® 3595 6463 21 30.6 95.0 

• 
OCEANIA exc 1. 

I 
Austr. and 
New Zealand 4.5 140 360 8.0 61 

t-

Canada 22.,1 15438 10.8 6664 11665 35.2 52.8 99.7 5 

USA 210.4 6169 6.6 84453 138263 44.6 65.7 99.9 5 

France 52.1 3823 6.5 4978 11337 10.4 21. 7 94.0 4,5 

Sweden 8.14 6185 4.9 3054 4829 "0.2 59.4 100 5 

UK 59.9 2798 11.5 9272 19095 17.2 34.0 99.9 5 
, Federal Rep. 

! 5 of Germanv 62 0 4245 10.2 7600 17803 13.7 28.7 100 

Africa 374 230®1 2155 3985 0.77 1.1 83.1 

Canada + USA 233 61110 I 91117 149928 64.5 99.9 
America excl. 

560@i Canada & USA 312 10812 3.46 97 

Asia 220,. I 13577 48045 110000 0.78 2.2 4.2 95.6 

Europe 472 3030 50338 102666 11.6 21.7 97.2 

Oceania 20.6 2950@ 3595 6463 21 30.6 95.0 

• World 3860 I 161100 336291 539000 5.1 8.6 11.8 97,9 

• For explanations, see page 8 
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EXPLANATIONS TO ANNEX 1 

® 

Gross Domestic Product (GDP) in purchaser's value, 
at 1973 price level 

Gross Domestic Product (GDP) at factor cost divided 
by number of inhabitants as given by lTU Yearbook of 
Common Carrier Telecommunication Statistics, Heading 
XIV, 4. 

or, when data missing in above statistics GDP as 
given by(!)divided by the number of inhabitants. 

or, gi ven by ESCAP document E/CN • 11/,l'RANS/IWPl'E/. 
7L.5 "Review of Current Developments in the Field of 
Telecommunication and Development Priorities in the 
Next Decade". Note by the Secretariat, Sept 23, 1974. 

® ,. @, etc. Data from year 1971, 1972 etc. 

~ Stage of STD in 1975 has been classified as follows: ' 

0: Not foreseen within the next 10 years 

1: To be planned soonest 

2: 

3: 

On the planning stage but not yet introduced 
anywhere 

Introduced between a few cities only 

4: Introduced between most important cities 

5: Fully introduced 

The data given in the table may not be correct in all 
details and should therefore not be used without further 
checking. 

Sources: 

1. UN Statistical Year Book 1964 and 1974, 
United Nations,New York 

2. Yearbook of Common Carrier Telecommunication 
Statistics, lTU Geneva 1975 

3. The World's telephones, as of January 1, 1963, 1973, 
and 1975. AT & T Long Lines, New York 

4. Telecommunication Statistics Year 1973, 
lTU Geneva 

5. Country Papers at ITU/SIDA Seminar on Traffic 
Engineering and Network Planning, New Delhi, 
Nov 24 - Dec 5, 1975, lTU Geneva. 
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