





CHAPTER 3

Socio-Economic Factors in Rural Areas and

Telecommunications

Present States of the Rural Areas

The present states of the rural areas in Indonesia are

summarized as follows:

1} Agriculture

1)

2)

3)

4)

5}

6)

7}

8)

2)

There exist many poor farmers of small scale

operations. (average farming area of 0.25 ha)

They operate in labor intensive production
methods. Labor force is mainly supplied by family
members {The 58% of all employed workers in the

rural areas are engaged in farming)

They earn low wmoney income. Approximately farms
make a half of what nonm farmers can make.

There exist many disguised unemployed people. The
25% of farm employees work less than 24 hours in a
weck.

Social overhead capital such as irrigation

facilities is not well supplied.

Labor force in young generations tends to move out

of the rural areas.

Farming techniques are fairly underdeveloped.

Farms maintain high degree of self-sufficient

production. They do not generally produce items
which can be sold in markets.

Shipping and sales through cooperatives are not

well organized.
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2)

3)

4)

Commercial Business

1)

2)

There are not many retail stores they do not keep
many goods. Commodity circulation rates are also
slow.

Retail store owners do not in general possess good
knowledge of commodities. Qualities of

commodities are usually not of high grades.

Administration

1)

2)

3)

Local administrations receive orders of the
central administration offices only and do not
generally transmit wants and needs of local people

to the central administration.

Many local administration offices exchange

information by messengers and short-wave radios.

Instructions and supervision on development
policies, welfare policies, educational policies

are slow to be transmitted and poorly communicated. -

Standard of Living

1}

2)

3)

4)

5)

Medical services are poorly supplied.
Educational standard is low.
The rural areas keep closed communication systems

and do not have wide interactions with other local

areas.

Exchange of information or communication among
people is usually done by letters or face-to-face
meetings of people or messengers. '

There are not many entertainment facilities.
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Industry

1) - There exist unskilled craftsmen who can only
repair minor problems of farming egquipments.

There also exist some rice mills.

2)  There also exist traditional craftsmen who are
engaged in home manufacturing,

ANNEX 3-1-1 - 3-1-9 show basic data to compare urban and
rural situations, . Urban areas have much higher levels in

income, social overhead capital, education etc.

.Many people migrate to urban areas in hoping to obtain the

same standard of living the current urban people are
enjoying. Fmployment 6pportunities in urban areas are,
however, not enough to be able to provide jobs to new
migrants. Further urban migration may create social
instability because traditional social structures in the
rufal areas change too rapidly for rural people to adjust
themselves. Development of the rural areas is, therefore,
ineﬁitable throﬁgh thé transmigration policy.

Socio~-economic Framework up to the year 2000

1) After 1990 the growth of the secondary industry will
reach a "momentum" in such a way so that it may

constitute as self generating dynamics.

2) In such condition GDP up to the year 2000 is expected

to achieve an order of 5% per annum.

3) + If the fertility rate decreases by 25% where as GDP
~increases at 5% per annum during the period of 1980 up
to 2000, the Indonesian standard of living in terms of
per capita income will be US$ 1,030 in 2000 (price
standard 1981).
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4) The role of agricultural sector in the natiohal
economy will diminish from 40% in 1973 to 27% in 1990
and them will continue to diminish down to 22% in

2000. On the other hand, the services sector w1ll
increase its share in GDP, will grow from 38% in 1973

to 42% in 1990 and grows further to 45% in 20Q0,

5} Population growth rate is predicted to 2.,06% per annum
from 1980 to 2000.  Population will increase from 148

million .in 1980 to 223 million in 2000.
Refer to Figure 3-2-1,

6) Table 3-2-1 shows how population share charges in each

main islands.

Table 3-2-1: Population Share Changes in Main Islands (%)

Tsland 1971 1980 2000
Jawa ' 63.83 61.88 56.75
Sumatera 17.75 19.00 23.09
Kalimantan 4.32 4.56 5.37
Sulawesi 7.15 7.65 7.19
Others 7.25 7.51 7.60

7) Urban population share will increase from 22.4% in
1980 to 37% in 2000.  Table 3-2-2 shows how urban

population shares change in main islands.

Table 3-2-2 Changes of Urban Population Shares (%)

Island 1971 1980 2000
Jawa- 18.0 25.1 46.4
Sumatera 17.1 19.6 26.0
Kalimantan 20,4 21.5 24,2
Sulawesi l16.1 16.8 ' 18.5
Others 31.6 27.5 33.5
Indonesia 17.3 22.4 37.1
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8) Electricity will be provided to all desa by the year
2000. Refer to ANNEX 3~2~1.

Planning Outlines of Rural Area Development Policies.

‘ The following points are often mentioned as

‘characteristics of the rural areas.

1) large primary sector share
2) low income level
3) small social overhead capital stock

4) low population density

-5 located far from administrative centers

6) large admlnlstraflve area _
7) high development costs due to geographical and
meteorological conditions.

etc,

The Indonesian government plans to solve the problems,
which are often created by the above rural
characteristics, by classifying desa into three categories
so that different policies can be employed. Three

classifications are

A. SWA SEMBADA (Partially Developed)
infrastructure exists, small scale industries in

operation, education at an acceptable level.

B, SWA KARYA (Initial Development Stage)
infrastructure underdevelopment, industry at the

initial stage, education facilities below averacge.
C. SWA DAYA (Undexrdeveloped)

no development yet, follows traditional pursuits,

educational facilities poor.
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The fundamental development strategy is firstly to-
increase employment opportunities by expanding production,
secondly to implement policies which promote improved
productlon technques, thirdly to increase nutritional
level, health level and educatlonal level through welfare
policies, and finally to provide more hospitals, schools,

and telecommunication services.

Socio-economic Effects of Rural Telécommunicatibn Hetwork.

Main media of communications in rural areas are face to
face meetings, messengere, letters, telegraphs, short-wave
radios and manual telephone eerviées. ‘Bffects of-
automatic telephone services in the rural areas will be as

'follows;

A. Administration

1) Cost savings through abolishing the existing
short—-wave ‘radio systems _

2) Cost savings through diminished frequencies of
face-~to-face meetlngs and messenger services,

3) Increase in administrative efficiency due to
faster transmission of information.

4} Increase in accuracy and secrecy.in transmitting

information

B. Industry

1) Decrease of information costs in industrial and
agricultural operations

2} Increase in efficdiency of inventory management

3)  Increase in speed of commodity orders

4} Increase in profit opportunities due to expanded
transaction areas ' _'

5) transformation from the closed self-sufficient
economy to the nationwide inter~reqional'economy

6) Restructuring of cooperative systems.
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€. Living standards

‘1) Expansion of individual activity areas

'2) Increase of efficiency in consumption activities
'3) Indrease_in speed of contacting medical doctors
4) Increase in speed of asking for aids in case of

natural disasters.

Effects of telééommunications are predicted to be much
_smaller in rural areas than in urban areas because (A)
peoplé in rural areas are not generally accustomed to
ﬁtiliZe information efficiently and (B) social and
économic structures in rural areas are not generally
organized in such a way that information plays a role of
‘catalyst in relating one socio-economic factor to other

factors to generate compound effects.

It will be ﬁecéssary.to wmake efforts in creating a
socio-economic structure in which information plays a
cafalystic role as well as constructing telecommunication
network systems.' Cost comparison of cbmmunication media
were made for the sample areés (the detailed discussion
can be found in chapter 8). The cost effect of automatic
telephone serviceé.increases répidly as communication

distance increases in comparison with other existing media.
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CHAPTER 4 SUBSCRIBER DEMAND AND CALL DEMAND ANALYSIS

To estimate telephone subscriber demand on Kabupaten basis,
analysis was made, using Kabupaten model based on statistical
data of Indonesia and field survey findings. Also, to estimate
telephone subscriber demand in the whole of Indonesia, analysis
was made, using international model based on 10-year
(1973-1982) statistical data of 20 countries. Furthermore, to
analyze and estimate telephone call demand in the whole of
Indonesia and on Province basis, Province level call demand

model was formulated, using statistical data of each Province.

4-1 Kabupaten Level Subscriber Demand

For analytical estimate of Kabupaten level telephone
subscriber demand both at present and in the year 2000,
Kabupaten level subscriber demand function {(i.e.,
Kabupaten model) was formulated. This was based of
statistical data obtained in specially selected five
Provinces, 10 Kabupatens and 69 Kecamatans, as well as

field survey findings.

4-~1-1 Definition

Telephone subscriber demand is defined as total number
of telephone owner corporations and individuals in a
certain Kabupaten in a certain year, plus total number
of corporations and individuals who do not yet own
telephone but desire to do so and who are considered to
be able to bear telephone installation and maintenance
expenses.

4-1-2 Theoretical Study

In consideration of variables likely to exert influence
on telephone subscriber demand, including price effect,
income effect and other socio-economic indices, in the
correlations of telecommunications and socioc—-economic
activities, subscriber demand function ig formulated as

under.



D=f (C, S, P, Inc, X) POP «veveuass {(4=1)

where _
D : Telephone subscriber demand
C : Call charge
S : Subscriptioh fee
P :. Genefal-pfice"
Inc : Income (GRDP)
X : Socio-economic varlable else than the above,:
considered to exert influence on D
Pop : Populatlon '
Data Used

To preéume the above formula 4-1, announced statistical
data of various kinds and data collected by field

surveys in tndones1a were used.

(1) Field Surveys

Field surﬁeys were carried out at Kecamatan level
during the period from the closing part of
September to late December 1984. Data obtained
were assorted at Kabupaten level. Following is an

outline of proceedings:

1) Province Selection

A total of five Provinces, i.e., Jawa and

- Sumatera plus one Province each out of
Kalimantan, Sulawesi and Maluku'islaﬁds, were
selected as typical rural Provincés; These

five Provinces were used as sample areas.
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2) Xabupaten Selection

out: of fhe five selected Provinces, as many
Kabupatens as possible, considered to be
typically rural area, were gelected at random
within the time length available. Selection
‘was made in consideration of i) whether
automatic or manual exchange exists or not, ii)
whether Kecamatan that comprises urban village¥*
exists or not, and iii) geographic
characteristics {sea shore, mountain, river,

eto.)

3)  Selection Results

From Sumatera, Jawa, Kalimantan, Sulawesi and
Maluku islands, five Provinces and 10
'KabupatEns'weré selected, and oﬁt of these 10
 Kabupatnes, 69 Kecamatans were selected at

random.

~ Sumatera
‘Province Riau - Kabupaten Iﬁdragiri Hulu -

7 Kecamatans

Kabupaten Kampar -

8 Kecamatans

~ Jawa
Province Jawa Tengga -
' Kabupaten Cilacap -
o 10 Kecamatans
Kabupéten Banyumas -
' 10 Xecamatans
Kabupaten Purbalingga -~

10 Kecamatans

*Note: This is defined by Biro Pusat Statistik in 1980
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-~ Kalimantan _ _
Province Kalimantan_sélétan;“
| Kabupaten Hulu Sei Selatan -
5 5 Recamatans
Kabupaten Hulu Sei Tengah -
5 Kecamatans

- Sulawesi o L :
Province Sulawesi Selatan -
Kabupaten Sinjai -
5 Kecamatans
Kabupatén Pahkep -
_ 5 Kecamatans

_~'Ma1uku _ _ A
Province Maiuku - Kabupaten Maluku Tengah -
' 4 Kecamatans

These 69 Kecamatans constitute the maximum
number of Kecamatans where survey could be made

within the time length available.

4) Potential Subscriber Classification

In the subscriber demand study'covering the 69
Kecamatans, potential subscribers were

classified into four categories. They are:

a) Public subscribers (A)
_Military, police and administrative

organizations (include PCO}

b) Public subscribers (B)
Public/social service facilities (postal
service, medical service and educational

institutions) .
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5):

¢).:

~d)

Indusﬁfial-subscribers ,
.. Corporations oxr individuals engaged in
‘primary, secondary and tertiary

. iAndustries
.Residential subscribers

Individuals with financial capability to

bear expenses .

Potential Subscriber Calculation

-;Forathe,foregoing.foﬁr.categories of potential

subscribers, at field calculation was made,

Calculation standards are as under:

al)

-~ b)

a)

 35_

Public.subscribers (A)

- Number. of military, police and

-~ .administrative organizations

Public subscribers (B)

Number of post*officeé, hospitals,

clinics and high schools
Industrial subscribers

Number of large and medium scale
_ fadt@riés,and me;éhaﬁt houses
Reéidential‘subscribers

Number estimated by each Kecamatan Office

“Poﬁenﬁiél:SubSCriber Assorﬁment at Kabupaten

Level |

' jSQ:as'tO'study'subscriber'demand in as many
Kabupatens as possible within the time length
available, demand survey was not made for all

Kecamatans in each Kabupaten. Instead, the

survey was made for average 60% of Kecamatans

per Kabupaten, selected by sampling.
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(2)

Based on data obtained, and by population ratio
‘elsewhere than Kabupaten capitals, Kecamatans
“having . automatic/manual exchanges and
Kecamatans that assume strategic importance for
local development, the number of’ potential
subscribers in Kecamatans not covered by field

‘demand survey was estimated.

Then, the estimates were assorted at Kabupaten
level. Meanwhile, for Kecamatans where
automatic or manual exchanges exist, PERUMIEL

data were consulted.

The number of potential subscribers by
subscriber categories, covering each of 10
Kabupatens, which was obtained by the foregoing
proceedings, is used for object variable D on
the left side of formula 4-1 introduced in
Section 4-1-2.

Statistical Data

Independént variables bn'thé right side of formula
4~1 introduced in Section 4-1-2 are based on

announced statistical data of various kinds.

1) Income {GRDP: Gross Regional Domestic Product}

a) Calculation was made for 1975-80 income
ratio of each Provinée to national income,
and its arithmetic mean was obtained.
{Income calculation wag at ?rice lével as
of 1975.) '

b) National income of 1984 in real terms
(based on 1975 price level) was distributed
to each Province by the arifhmatic_mean
mentioned above. Real income of 1984 at
Province level was thus obtained.
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2)

) Real income of 1984 at Province level was
distributed to each Kabupaten by 1984
'Kébupéhen population ratio to Province
popuiation, Real income.of_1984 at
Kabupaten level was thus obtained.

a) 'Proviﬁcé incéme distribution to each
Kabupaten was by population ratio. At the
same time, for gainfully occupied persons
ratio, TV ownership ratio, fadio 6wher5hip
‘ratio, bicycle ownership ratio and tax
revenue ratio also, calculation was made
for the year 1980 as relevant statistics
were available for that vear. Calculation
‘results for these ratios were compared with
“population ratio. As a consequence, almost
the same value as population ratio was
obtained for all those indices. Hence
populatioh ratio which can be utilized

every year by time series was used.

Population (Kabupaten)

Based on 1961, 1971 and 1980 census data,

calculation was made for average annual
population growth rate of each Kabupaten, and,
using the growth rate thus obtained, each
Kabupaten popﬁlaﬁion up to the year 2000 was
calculated. Furthermore, in order to have the
aggregation of each Kabupaten population well
balanced with the'ésfimated national population
of Indonesia as of 2000 (Central Statistics
Bureau data), ex post facto adjustment was made

for each XKabupaten population.
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Regression Analysis

U81ng cross sectlon data of 1984 cOncernlng sample areas

and 10 Kabupatens as reference areas, prepared in

Section 4 l 3, regression analysis by method of least

sgquares was carried out for each potentlal subscriber

cateqgory.

Sample data of 10 Kabupatens are given in

ANNEX 4-]- l

(1)

Results of'Anélysis

Results of regression analysis by potential subscriber

categories follow:

1)

2}

3)

1)

Public Demand (A) (PDA)

log PDA = -7.378 + (1.090 - 0.01315 log PD) « log Pop
. (5-323)** (—'1-993) v e (4"'2) )
R = 0.904

Public Demand (B} (PDB)

log PDB = ~13.21 + (1.448 - 0.02239 log PP) * log Pop
' (6.801)** (-3.262)% cee (4-3)
R = 0.934 |

Industrial Demand (ID)

log ID = 0.307 + 0.0197 log inc . log Pop ... (4-~4)
‘ (4.699)**
R = 0.857

Residehtial Demand (RD)

log RD = ~14.89 + 0.1401 log %%g °» log POp ... (4-5)
(8.852)%* |
R = 0,953 | '
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where
a} log : Natural 1ogar3fhm operator
r'b) 'inc : :Real income at Kabupaten level
| S (Rupiah, 1975 price)

¢) Pop : Total populatien of Kabupaten

d) Pb- : Population den51ty of Kabupaten
L ' (populatlon/km ) '

e) .R'_ : Multlple correlatiOn coefficient

£) Figure in parentheses presents t value.
#% ig significant within 1% on both sides.
* jg significant within 5% on both sides.
g) All the foregoing demand functions are
- formularized by logarithm so that Pop
coefficient indicates demand elasticity to
population.’

'StudyVon Results of Analysis

Study is made on demand functions by demand

categories obtained by regression énalysis.

1) Public Demand (A)

7W1th demand functlon PDA, as populatlon

_ 1ncreases by l%, publlc organization
subscribers increase by {1.090 - 0.01315 log

' PD)% Demand elastlclty varies in reverse
proportlon to the degree of populatlon
den31ty.” When population denSLty heightens,
the number of population that can be covered by
one public organization increases.
Consequentiy;'the number of public
organlzatlons to be establlshed can be smaller
than other wise necessary Hence the demand
size reduction compared with population. Mean
demand eiasticity value in 10 sample Kabupatens
is 1.0257. |
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2)

3)

4)

Public Demand (B)

With demand function PDB, as population
increases by 1%, social establishment
subscribers increase by (1.448 - 0.0223% log
PD)%. In this case also, demand elasticity

varies in reverse proportion to the degree of

'populétion dénsityl.-The reason is the same as' '

in 1) above. Mean demand elasticity value in

10 sample Kabupatens is 1.3385.

1ndustrial.neﬁand

With demand function ID, as population
increases by 1%, industrial subscribers
increase by (0.03169 log Inc)%. Demand
elasticity varies in fegulaf propoftion to
income increase or decrease. Mean demand
eleaticity value in 10 sample Kabupatens is
0.3354.

Residential Demand

With demand function RD, as_pOpﬁlation
ihcreases by 1%, rééidentiai subscribers
increase by (0.1401'169_%25 )%, Demand
elasticity varies in regular proportion to
income.per capita ihéiease or deﬁrease. Mean
demand elasticity value in 10 sample Kabupatens

is 1.6078.

In this study, cross section data of 10 sample

Rabupatens as of 1984 wefe used so that call charge

and subscription fee remained constant. These two

factors could not be used as variables.
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Also, in this study, indices considered to
characterize rural areas, such as *rural literacy
rate,ﬁ*rural TV ownership, urban-*rural population
ratio, *rural education degree and *rural radio
nownefship, Wére used as independent variables,
besides incomé, popuiation and population density.
However;_significant results could not be
obtained. Thus, for independent variables,
chardcteristic variables for rural areas'were not
adopted. The difference in demand functions
-pbetween urban and rural areas is assumed to derive

from the difference in population elasticity.

.On the whole, allrthose'demand fﬁnctions'hold
theoretical conformity and their multiple
correlation cbefficient is also high. Therefore,
using thdse_demand'functions the countrywide
 Kabupaten level demand classified by demand
categories is to be estimated up to the year 2000.

Countrywide Kabupaten Level Demand As of 2000

By the previously introduced estimation formulas demand
as of 1984 and 2000, classified by demand categories,
was .estimated. ZXabupaten level demand estimates are
aggregated into Province level demand estimates, and
Province level demand estimates are aggregated into

island level and countrywide demand estimates.

*Note: YRural" in this is defined by Biro Pusat
Statistiks in 1980
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(1)

Rstimation Results

The number of all-Kabupaten (exclude Kotamadya)
potential subscribers as of 2000 is estimated at
1[364,000. If this demand can be wholly fulfilled,
telephbne'denéity beconie 0.68 (per 100 persons out
of all ~Kabupaten populatlon) For .the whole of
Indone51a, telephone densxty becomes 2.20 (per 100
persons out of the country's whole populatlon) and
for allmKotamadya, 15.19 (per 100 persons out of
all—Kotamadya'popﬁlation). Detailed demand
éstimates'are'givén in ANNEX 4-1-2 and 4-1-3.

When all-Kabupaten potential subscribers are
distributed to 65,000 Desas in the country, the
average number of subécribefs per Desa in the year
2000 becomes 20.98. The breakdown follows:
2 Public demand category (A)
Average 2.20 subscribers/Desa
- Public demand category

Average (.45 subscribers/Desa

Industrial demand category

‘Average 4.80 subscribers/Desa

Residential demand category

Average 13.53 subscribers/Desa

Actually, nearly half the total demand in each
Kabupaten is concentrated in Kabupaten capital.
Therefore, demand distributed to Desas in the
periphery of Kabupaten capital is about half the

number shown above for each demand category.

Foregoing are the demand estimates obtained by use

of cross section data of 10 sample Kabupatens as of
1984, Therefore, dynamic elements used are limited
to population and income variables.
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Structure factor alsc is not tested concerning to.
whgtlextént it is dynamically stable.
anSequenily}‘when Kabupaten level individual
projeéﬁs are to be implemented, in-depth demaﬁd

- survey should precede whereby to make suré.of'

demand estimates.
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4-2-1

Nationwide subscriber demand

Ana1y51s and estlmatlon of the nationwide telephone'
subscriber demands in Indonesia were conducted formulatlng
a worldw1de level of telephone demand functlon (termed as
an international model) based on a variety of OfflClally
announced statistic data in 20 countries for 10 years -
{1973 - 1982). '

.Theoretical'study

As a result of ana]y51s conducted on demand and supply
relatlon of telephone subscription, the following facts
have been made clear. More and more telephones are
sﬁpplied; more demands are motivated. In other words,
as the convenlency of telephone is widely recognized '
through demonstratlve effect, its extensive prevalence
will enhance function as a telephone network as well as

intensifying dependency on the telephone. However, as

" the supply reaches a certain degree of saturation,

growth of demand begins to stagnate, then both demand
and supply reach a saturation point, which is estimated.
apérox. 70 per'ldo_inhabitants in main telephone density
according to analysis. Figure 4-2-1 and 4-2-2 show
typical transition status of demand and supply. In this
case, the demand represents substantial volume of
telephone demands subtracting amount of demands realized
by supply. '

The international 1evel, telephone subscriber demand

function, which satisfies the above demand and supply

mechanism, has been formulated as follows:
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Figure 4-2-1 Relation between Telephone Density and Total Demand

DEMAND

" TELEPHOXE DENSITY

Figure 4-2-2 Relation between Telephone Density and Demand
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MLA, + NA_ + W, = A (MPS, - ML, ) ... (4-6)

t t t t
where,

MLt -+ Number of main lines in t'year time '(310
MLtml NUmber'df main lines in t-1 year time (xlO
Y - M = ' ]_g

MLA, : MLy LI {x107)

NA, ¢ Number of new ‘applicants in t year time (XlO
W, : Number of waiting applicants in t year time (xlo
At H Adjustment coeff1c1ent in t year time o
MPS, 3 ‘Mother group of possible demand in (x10

t year time

Supplemental explanatlon to the above varlables-'
MPSt represents a mother group of demand in t year
time subject to the 1nternat10ndl marglnal telephone

density which is previously estimated approx. 70 per: 100

‘inhabitants in main telephone density.

Variable At is an adjustment coefficient to'determine
how much percent of the remnant should be accounted'fOr
as the demands within the fiscal term éfter-subtxacting

realized value (ML among number_of Main Lines up to

-1
previous flscal term) from MPS i.e., MPSt -
Lt—l‘ Thig presumably depends-on the variablés,

which give impacts on telephone subscription demands in

price effect, income effect, prevalence effect, etc.

Regression analysis

The regression analysis was made by minimal ihvbiution
pooling the data of telecommunication indexes of 20
countries for 10 years (1973 - 1982) and various

of ficially announced statistic data (200 observations)

regarding social and economic indexes.
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(1) Results of analy31s

Results of andly91s are as shown below:

log (MLAy + WAy + w£)'= -2.86 ~ 0.408 log SFy
GDP' - (?8.39)**
+ 0.384 1og(POP )
{6 .0)*k -
. 0.590 1o ( e~ Cot=ly )y (MPSy - MIply) .. (4=7)
- 9 lgps_) * Log WPSy = Mbe1) .o
(12.42) %
'R = 0.875.
- Ox
S - N 0.384
MLA. + NA + W o o-2:86  gp=0.408  GDP,
t t £t t (el
- FOD .
1
Wi 0.590 |
(MPS ) . (MPSy - ML) ... (4-8)

where,

1) log is a natural'logarithm operator 
2) ML, is the number of Maln Llnes in t year

-t
time - (xlO ) _
3) MLt—l is the number of Main Lines in t-1
year time (xlD )

. B
4). MLA is MLt - t 1 (x107)
5) NA 1s the number of new appllcants in t° year time

,(xlO )
61 Wt 15 the number of waltlng appllcants in t year tlme
(xlO ) '
7)) 8F_ is real average subscrlptlon fee per

t
~Main Line in t year time (USS$, 1975 price)

is real GDP in t year time (xlO6 Uss$, 1975

8) GDPy
_price) _ _ _
9} POP, is popdlation in t year time (x106)
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10) MPS,_ is mother group of possible demand

in t year time = POP_ x 0.7 (xlOG)

t .
11) R is a multi-correlation coefficient
12} Figure in ( ) represents t value, *¥*

denotes significant within 1% on both sides

Data used for this analysis weres obtained from 20
countries, which are prévided with complete data,.
among the countries listed in Yearbook of Common
Carrier Telecommunications Statistics (11
edition)(Chronological Series 1973 - 1982), published
by ITU, and ANNEX 4-2-1 and 4-2-2 show these

countries and relevant data respectively.

(2} Examination of results

From equation (4-6) and (4-8), the following equation
was obtained:

0.384 0.590

e“2'86 -0.408 t—l) «.. (4-9)

At = . SFt . {grp—

Therefore, the number of applicants (MLAt + NAt +
Wt) may be determined among mother group of possible

applicants (MPS, - ML ) by the adjustment

t-1

coefficient At, which will be:

1) decreased 0.408% by 1% increase of real average

subscription fee per Main Line.

2) increased 0.384% by 1% increase of real GDP per

capita.

3) increased 0.590% by 1% increase of realization rate

against mother group of demand (MLt—l/MPSt)

-~ 172 -



. log (MLA

In this process, call fee was used as a variable for
price effect againsgt adjustment coefficient at
thbudh,_Significant result was not ébtained. As a
whole, this demand function is considered |
theoretically éobrdinative, while multi-correlation

coefficient is also satisfactory.

_Results of the international tendency analysis based
on the above function are described in paragraph
4-2~5, '

Modification of international model

In paragraph 4—1,-demand'waé estimated for objective areas
(246 Kabupatens) using a Rabupéten=m0del. Dafa to make
this model were based on the field demand survey, and its
estimation value also includes latent and potential
demands, which are not shown in the wéiting list. Beside
the data used to make the intérnatibnal model does not
include these potential demands. Therefore, considering
démand_esfimation at the eQual level, the internétional
model‘shall.be_modified by inéluding latént_and potential
demands as well as systematically coordinating the past

performance of Indonesia.

For this purpose, a constant term shall be modified using

1982 values of various data in Indonesia. In this case,

the latent and potential demand St is presumed 10% of

_demahd increase of the yvear (left part of equation 4-8),

taking account of past Main Line growth, growth rate of

demand increase, transition of waiting list and

- coordination with other plans, etc. Consequently obtained

modified model is as follbws;

+ NAt + Wt' + St) = -1.819 - 0.408 log SF

t t
_ . GPPy
+ 0.384 log_(ﬁaﬁ—)
St
ML, :
+ 0.59 log (gpg—) + log (MPS¢ - MLy_1) ... (4-10)
t
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Nationwide telephone demand up to 2000

Demand estimation was made for 1985, 1990, 1995 and 2000
using ‘the estlmatlon model (4-10) on the ba31s of

forecasted economic growth rate (estlmatlon by Indonesian

National Development Plannlng Agency), estimated volume of

telephone demands (past performance and recent tendency),

_etc.

Sen51t1V1ty analy31s was also made for thlS

'estlmatlon from both optlmlstlc (7% of annual growth rate

in GDP) and pessimistic (3%) points of__v:t,ew°

(1)

EStimation-results

Total telephohe subséribeﬁ demand as of year 2000 Was
estimated 4,898,000, Kabupaten level estimation made
in paragraph 4~1-5 for objective areas was merely
1,364,000. Accordingly, the total demand in
Kotamadya, which is not a objective area under this

survey, becomes 3,534,000 after the offset.

If these demands afe'complétely satisfied, main

telephone density will become 2.20 per 100

‘inhabitants of national pépulatioﬁ fof the entire

Indonesia, 15.19 per 100 1nhab1tants of total
Kotamadya populatlon for all Kotamadyas and O 68 per
100 inhabitants of total Kabupaten populatlon for the

whole Kabupatens, as shown in FlgULe 4 -2-3,

Results of sensitivity analysis made by varying
economic growth rate, wvolume of supply, etc. are
shown in ANNEX 4-2-3.

As the above estimation results were obtained by
pooling l0-year (1973 - 1982) data, time seriés
factors are included in the funcflon besides
constructional coeff1c1ents are also considered

stable dynamically.
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International trends in the supply and demand of telephones

The analysis has been made on the basgis of the'data'for.
the 20 countries used for the preparation of the
international model in a ten year period (1973-1982). The
trends in the supply and demand of telephones in an
international levél;.which is one aspéct of _
telecommunidations, has been observed. Some'questions
posed for the analysis were: what is the situation_of the
trends between countries; what kind of.trehds do these
situations have over a time series, and: where does

Indonesia stand within this situation.

(1) Analysis method

There are two indexes for analyzing the supply ahd_
demand trends for the twenty countries.

.They are the unsatisfied telephone demand rate (D)
and the relative telephone supply rate {St).

The unsatisfied telephone demand rate is the ratio of
the unsatisfied telephone demand out of the mother
group of the telephOne demand which is obtained from
_the international limit of the telephéné density.

Use the following formula to obtain the unsatisfied
telephone demand rate, using the variables defined in

section 4-2-1.

MPSt— MLt

MPSt

t e (4-113

The relative telephone supply rate is the ratio of
the satisfied telephone demand between year t-1 and t
out of the real telephone demands for the year t
including the accumulated telephone supply of year t
minus that of year t~1. Use the following formula to
obtain the relative telephone supply rate, using the

variables defined in section 4-2-1.
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MLA,
S, = e 0 £ 8, &1
t T MDA+ NA_ 4 W, =Tt 2

(4-12)

The.advantage-of-having two indexes is that the
supply and demand trends of each country are
standardized to be between 0 and 1, so that they can

. be compared.

Analysis results

Utiliziﬁg the data accumulated for ten years
(1973-1982) for 20 countries, the unsatisfied
telephone demand rate (Dt) and the relative

telephOne supply rate (St) was calculated.

Plotting the unsatisfied telephone demand rate (Dt)
on the abscissa and the relative telephone supply
rate (St) on the ordinate, Figure 4-2-4 was

obtained. As the unsatisfied telephone demand rate
(Dt} approaches 0, the penetration of the

telephones isg high; as it approaches 1, the
penetration is low, As the relative telephone supply
rate (St) approaches 1, the relative supply is high
when new demands have been made; as it approaches 0,
the relative supply is low when new demands have been
made. However, with the relative telephone supply
rate, the supply to the demands are relative, so
there are two cases to handle: 1) relative supply
rate is high because the penetration rate is high; 2)
relative supply rate is high when the penetration

rate is extremely low,

The transition for each of the countries in the ten
yéar period can be observed in Figure 4-2-4, When
one considers the transitions yearly, it follows the
dotted arrow inserted in the figure. Group I
consists of telephone developing countries, group II

consists of telephone semi-developed countries, and

‘groups III and IV consist of telephone developed

countries.
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Each country is undérgoiné'a transition along the
dotted arrow (to the left and up). The curve with an
arrow is also shifting towards the left yearly. The
changes along thé abscissa show eaChfcountry's
telephone'penetrétioh'speed. ‘The difference between
the changes ih-the developing countries and- the '

developed countries are especially hOticeable.

The range of the unsatisfied telephone'demand'rate
(Dt) and the relative telephone éﬁpply rate (St)

of the 20 countries over the 10 year period are

0.3 £ D_ £ 0.99 and 0.062 ¢ S_ £ 0.99. When the
unsatisfied telephone demand rate is 0.34, it means
that when the international limit for the main

. telephone density is set at 70 for everyIIOO people,
the satisfied demand rate will be 66%.

- 178 -



0.99
foto
Group ! :Paraguay. Thalland. Botswana -
5L
Phiilpping. Halaysia. Chile
Uruguay, indonesla
_ Group II:Greece. Maita. Singapore
Group I:Japan. Notherlands: United Klngdos
Italys Australla, Gersany. Belgiug
Group IV:U.5.4. Deaeark .
@/’) " shovs |ndonesia
4)_ . . 0.082|
0.34 @) 9.99
1.0 T GT o -
9éb=857f""’°"'°' Densark Paraguay 9
A V.
Lo 3
B8t W 0.5 4 Thaitand §
]
" :
u !
o.5b ; i
y ]
LN 1
o ; !
L2 1
~— i N
5 i
[T X1 '
e I
jul i
=] 1
" s
~ . : 1
(a1} 0.6} 1l
o H
3 :
@ i
@ i
5 0.5} a4 -Q‘ Nethertands ° g
= . o LY - t
8« Y Japan P PR !
= goo. TP g% !
ol 0.._.]— 155 ‘-;\9‘-_.0_\_ ,-Q:D,,d:ﬁ, Q 1: Italy 5 ‘:,I'
9 495 Sogl X UkA N P ! 4
. d ) v Toluea odfg il ] !
A b R 1o :
b gy oo Q&}*-.Q,'k&:;‘\(jé U hustratiat ‘?
! 0.3} )y Q ;? y f"b '.‘ Indonesia |
I 1
o4 ! LR 11 Geraany \
s YT Y Greece L plowsanad)
] &3 P @ by muumaM
: d Belgiva b /@ I\ _Singapore
.21 8 ;5 ' kY g )
. S
3 L hile
1N 5 ! g?
o b, \ ¥alta W
0.1} cod ¥ooog Y
{ ' 1 094
"r"-Uruauav' :
h ] g
H L 1 x L 1 L . q.? Pnillppme
0 6.1 6.2 0.3 0.4 8.5 0.5 9.7 t.8 0.9 £.0
Unsatisfied Telephone Demand Rate (Dt)
Figure 4-2-4 Relation between Unsatisfied Telephone Demand

Rate and Relative Telephone Supply Rate in
Twenty Countries

-~ 179 -



4-3  Call Demand Analysis

4~3-1 Existing Telephone Exchange Traffic

(1)

ExiSEing Automatic Exchange Traffic

Originating traffic data of existing main automatic

‘exchanges (excluding those in Jakarta_city) appear

in Table 4-3-1. Average local and SLDD traffic'is
shown below. About 70% of originating calls are
local calls. The remaining 30% or thereabouts are
SLDD calls.

Local and SLDD ~ 21.15 x 107° erl.
Local 14.16 x 107> erl. (67.0%)
STDD 6.99 x 107°

erl. (33.0%)

Assume that terminating traffic is of the séme
volume as originating traffic and that, to allow
for connection time, signal sending time and sb_
forth, the whole traffic be 1.2 times greater.
Then, automatic exchange subscribers’ originating

and terminating traffic is:

Local and SLDD 50.76 % 1073 erl.
Local 33.98 x 10°° erl. (67.0%)
3

'SLDD 16.78 x 10 ~ erl. ({(33.0%)
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Table-4~3~1l'driginating Tfaffié-éfiﬁxist. Auto. Ex.

- ; , f f SLDD
‘Name -of ‘' N6, of YT T T T VT T T
: ' : i  Total [ CR } !  TTotal [ CcrR ]
Exchange b SubS 1) merl) 1 Cerl) (m oenml.)
SERANG ! 1,865 23.8 [ 22.3 3} 6.4 [ 6.8 1
TEGAL ! 2,468 56.9 { 23.1 1 12.4 { 5.8 1
MAGELANG : 1,366 ! aa.2 [ 32.4 1! 8.3 [ 6.1 1
PURWOKERTG ! 1,866 | 28.5 [ 15.3 1! 12.9 [ 6.9 1
KEDIRI - ' 1,764 4229 [ 24.3 1\ 1.5 [ 8.8 1]
PASURUAN : 1,784 43.2 [ 2a.2 1. 9.4 { 5.3 )
JEMBER : 2,335 63.3 [ 27.1 1 11.4 [ 4.9 1
BLITAR ~ : 1,876 22.5 [ 28.9 Y. 5.6 { 5.2 )
BDJONEGORO ! 819 | 16.6 [ 20.3 1. 4.9 [ 6.0 1
CIRENBON ! 4,474 47.3 [ 18.6 1 22.6 [ 5.1 1
SEMARANG r15,266 aza.7v [ 28.5 1 127.3 { 8.3 ]
KUDUS ; 1,151 29,8 [ 25.21: 9.2 [ 8.8 ]
YOGYAKARTA | 3,926 | 53.3 [ 13.6 1. 26,6 [ 6.8 1
SOLO : 5,468 | 72.2 [ 13.2 1. 38.1 [ 7.8 )
MALANG ' 7.542 165.4 [ 21.9 1 ag.9 [ 6.5 1
PADANG ' 5,882 71.3 [ 14.0 1. az.2 [ 8.3 1]
Total/Average : 57,444 1} 1,21'5.1 [21.1a5°'37 v agi.7 [ 6.99 1]
Source : Adetatel’s Data Traffic

(TRIMULAN TIII & IV - 1982, TRIWULAN I - 1983}
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(2)

According to CCITT Manual "National Telephone
Networks for the Automatic gervices" automatic
exchange subscrlbers' orlqlnatlng traffic
classified by subscrlber categorles is as shown
in Table 4~3-2 below. Pay station traft;c_ls
cbnsiderably greater than other teléphone_
traffic. '

Téble 4-3=2 VCallihg'Rété per Subscriber, CR

{BHT/SUB)
:Privétefrésidence 0,01 - 0.04 erl.
Business office 0.03 - 0.06 "
PRX = . . 0.1 - 0.6 " _
Pay station 0.07 'f

Exiéting Manual Exchange Traffic

Existing maﬁual exchange traffic data appear in
ANNEX 4-3-1 to 4-3-3. - ANNEX 4-3-1 presents 1979 -
1982 national data concerning manual éxchange
originating toll traffic classified by tariff
zones. ANNEX 4-3-2 prov1des data of comp1e+e
calls, real call durations, etc., concerning manuai
exchange origination toll traffic'forVone month of
September 1983. ANNEX 4-3-3 deals with the number
of calls, classified by calls inside the same PC
area and calls outside, concerning main manual

exchange originating toll traffic.

These data disclose the following facts relating to
manual exchange traffic:

1) out of all toll calls, upwards of 50% are calls
within 100 km from the exchange and more than
70% are calls within 200 km from the exchange.
(Refer to Figure 4-3-1.) ' |
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2) Average chargeable call duration is 6.0
minutes/call. Real c¢all duration is 3.9

minutes/call.

~3) When manual exchange originatidn toll calli
duration is converted to automatic exchange
metering, the result is 47 meterings (3.9; _
minutes) per call. Therefore, average metering
time interval for charging on toll call is

assumed to be 5.0 seconds.

4) Manual exchange origination toll traffic per

3 er1l. in busy hour

subscriber is 3.21 x 10
“mean. Assuming that terminafing to0ll traffic

is of the same volume as originating toll

traffic, manual exchange toll traffic per
subscriber becomes 6.42 x 10 > erl. in busy

hour main.

5) As for called parties of manual exchange -toll
calls, 53% are in the same PC area as callihg
parties. The remaining 47% are outside the

same PC area.

(3) Telephone Traffic Status Quo

National telephone traffic (originating)} condition
that can be known from traffic data of existing

automatic and manual exchanges is graphically
presented in Figure 4-3-2. '
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4-3-2 Traffic Forecast

(1)

(2)

Status of Telephone Utilizationfin Project Area.

In Indonesia, only about 20% of total populatlon

estimated aL 160 mllllon (as of 1984) inhabit urban
areas whereas the 85% majorlty ouL of all telephone
installations is concentrated 1n urban areas. '.This

51tuatlon is consmdered to remaln unchanged for.

‘some time to come.

When more telephones are ingtalled in rural areas

where the telephone dlfoSlon rate is low, the
number of times ‘the 1nhab1tants use telephones is
considered to be still smaller than 1n urban areas.
However, the number of persons who have to make
common use of one telephone .is larger than in urban
areas. PFor this reason, the degree of ‘telephone
vtilization in rural areas can be safely assumed to
be almost the same as in urban areas at present,

especially among automatic exchange subscribers.

Call Frequency Forecast

Telephone network from now forward is requlred to
be STD network. Otherw1se, a huge quantity of
telephone traffic cannot be carried stably and at
low cost. Therefore, even for switching:quipment
in rural areas, the automatic type will have to be
introduced. Consequently, traffic forecast is by
regressibn analysis using the past traffic data of

automatic exchanges.

1) Regression Analysis Methodology

Regression analysis was made, ueing data
considered to be intimately related to traffic
variations in 26 Provinces (excluding Timor
Timur) during the period from 1979 to 1982,
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i

TRFC = f (SUB, CF, GDP, POP, WSUB)

where

TRFC : Province by Province gross metering
' pulses (x 1,000 pls)

SUB  : Province by Province number of

automatic exchange subscribers
.,(X 1,000‘subscriberS)_

CF  : Real unit call tariff (Rp/pls)

GDP : Real grbgs démestic product

~ (x 1,000 Rp)

POP Province by Prov1nce population
_ (person)

WSUB . Number of automatlc exchange

. subscrlbers out51de Prov1nce
concerned, weighted by distance

{subscriber)

Consideration is made so that in the regression
_formula, TRFC = 0 at SUB = 0 holds true.  CF
and GDP are gquoted at prlce level as of 1975 by

reason of data availability.

2) Result of Bnalysis
As the result of'regressibn analysis, the
correlation formula appearing below proves to

" be optimum for the forecast of metering pulses.

GDP

‘In (TRFC) = 9.51 + 0. 583 1n (SUB) +0.0744 in (Fgg) 1n (SUB)
 *%(4.56) L ¥%(4.26)
R = 0.989

R denotes multiple correlation coefficient.
Figure in parentheses provides t-value.
** indicates that the coefficient is

gsignificant at 1% on both sides.
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Thus, for formula to forecast future call
frequency (by Province), the formula appearing
below could be obtained.

TRFC = 13500 o (syp) L0:583 * 0.0744 in (cpp/POP)]

3} Result of Forecast

Forecasted telephone traffic as of the year
2000 appears in Table 4-3-3. This forecast is
by the forecast formula obtaihed by the
regre551on analy51s ‘and in con91derat10n of. the
fact that publlc telephone traffic is about
three times the average traffic of other
telephones {refer to Table 4 3-23), ' The. above
traffic forecast 1ndlcated local and toll callu
of abouL 13,700 call meter pulses in the
average among subscrlbers throughout the
ountry.
Judging from the fact that the average call
volume among automatic exchange subscribers in
the Country'is about 11, 800 pulses as of 1983,
it can be safely assumed that the call volume
will continue to increase.
Meanwhile, in the forecast formula referred to
above, real unit ea11~tariff elements are not
considered so that the result in Table 4-3-3 is
on condition that the'present real unit call
tariff level will continue unchanged, or, more
precisely, the call tariff raise by the real
tariff decrement will be repeated. The result
of.regression analyéis using 1969~83 national
data shows that when the‘real.eall tariff

decrement is by a%, the call volume increases in

inverse proportion to 3J1 - a/l00.
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Table 4-3-3 Traffic Forecast in 2000 A.D.(exclude'Kotamadya)

o e g A o i o ik LA S e b ok s 2} i g S B L g A i ok Sl o Sk i B i o i R, s R Nt i ok o A1 L o ek ) R Ll T k. ot ) s merr g mm e et it v

WITEL_‘Proﬁince ' _ Subécriber Total Pulse Puls/Sub.
No. ' {1886pls) (pls)
i D.I. ACEH . 41,646 646,480 15,523
I SUMATERA UTARA 98,923 1,416,250 . 14,317
IT SUMATERA BARAT 17,517 280,747 16,027
1T RIAU - 22,484 353,939 15,798

111 JAMBI 18,376 174,812 16,848

IIT SUMATERA SELATAN 62,118 923,408 14,865

11T LAMPUNG - - - 44,362 551,136 12,424

[II BENGKULU 5,628 94,853 16,878
IV JAKARTA - - -

vV JAWA BARAT 361,744 4,485,864 12,179
VI JAWA TENGAH - . 164,986 2,106,683 12,775
VI D.I. YOGYAKARTA 16,165 235,654 14,578

VIT  JAWA TIMUR 278,450 3,636,181 13,859

X saLI . 20,781 389,476 14,956

IIX. NUSA TENGGARA BARAT 14,480 218,941 15,129

11X NUSA TENGGARA TIMUR 14,158 226,812 16,829

[IX TIMOR TIMUR - 1,938 34,573 17,839
IX KALIMANTAN BARAT 22,592 362,368 16,049
IX . KALIMANTAN TENGAH 10,251 181,457 17,781
IX KELIMANTAN SELATAN 16,028 263,690 16,440
IX KALIMANTAN TIMUR 18,828 317,115 16,843
X SULAWESI UTARA 28,791 314,885 15,141
X SULAWEST TENGAH 9,838 165,849 16,858

X SULAWESI SELATAN 49,152 616,951 15,365
X SULAWESI TENGGARA 7,758 132,882 17,128
X1 MALUKU | 13,132 216,873 16,515

XIT IRIAN JAYA 28,6608 585,066 17,623

Total or Average 1,363,542 18,692,856 13,769
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(3}

Traffic Forecast

Based on the forecasted call frequency as per
section 4-3-2 (2), subscriber traffié forecast is
made. For future traffic distribution, the present’
traffic diétribution is used intact because index. .

data is not available.

1) Call Frequency Distribution

For distribution-of the forécastéd éail -
frequency to local call and toll call sectors,
real local call.traffic of 14.16 x 10 ° -
‘Brlang and real toll call traffic of 6,§9'x
1073 Erlang, based on the existing status of
~traffic obtained in Section 4-3-1 (1), are
used.. For toll calls, the mean metefingftime'
interval is about 5 seconds, whereas, for local
calls, one call is covered by one metering in
avérage so that the mean metering time interval
is_set at 100 seCdnds, the mean hbiding time of
‘local call determined in CCITT Handbook,
"Choice of Telephone Switching System - GAS6
1981." Then, the local to toll call'ffeqhéncY

distribution ratio is

Toll _ 6.99 x 107> x 3600 =~ 5
Local 14 96 x 1073 x 3600 = 100
_ 5.03
= §.510 ~ ?-°

At this ratio, the mean annual call frequency
-per subscriber in the year-ZOOO is |
Local call frequency :.1,258 pis
Toll call frequency : 12,451 pls
Total . 13,709 pls
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2)

Mean Calling Rate Forecast
Annual total of mean holding time is

. Local call holding time = 1,258 x 100 - 3600
' _ = 34.94 (hours/year)
12,451 x 5 = 3600

17.29 (hours/year)

It

Toll call holding time

s

Conversion to busy:hour calling rate is by the
following formula:

- N SR
A= CH* 13 gm0 %P
where
A : Mean originating calling rate (erl.)

CH ¢ Annual originating call duration
per subscriber (hour)
12 : Number of months per vear
: Number of working days per month
(25 days) |
: Bdsy hour concentration rate (0.125)
B ¢ Coefficient alloﬁing for connection
time, sigﬁal sending time
incomplete call, etc. (1.2)

Originating calling rate cobtained by the above
formula is 17.47 % 10~3 Erlang for local calls
and 8.65 x'l.O“3 Erlang for toll calls. When
terminating call rate is assumed to be the same
as originating Calling'rate, local and toll

calling rates are as under.

Local originating and termination calling
rate: 34.94 x 10 erl. (67%)
Toll originating'and terminating calling
rate: 17.30 x 107> erl. (33%)

Total: 52.24 x 10 ° erl.
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Estimated natlonal telephone trafflc
(orlglnatlng) as - of 2000 is graphlcally presented:
in Flgure 4~3~3,  ‘For traffic dlstrlbutlon, the
'assumptlon is’ that the present status will

contlnue ‘without change.
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-4 'Non—Teléphone Services

4~4-1 Transitions in Telex and Telegraph Serv1ces in Various’
Countrles . _ .

(1)

Telex Sérvices

Fig,4~4~l:Sh6ws the relationship.betwéen main _
telephone'sét'density (the number of main telephoné
sets per 100 1nhab1tants).and telex'terminal_density
(tne number of telex terminals’ per 1,000
lnhabltants). "For a main telephone set_density of 20

or less, the telex terminal density tends to
increase year by year.

Fig. 4-4-2 shows a curve for main telephone set -
density versus felex terminélidensity, based upon
data collected in various counﬁriés as of 1981, In
this case, the relationship between telex terminal
density (y) and main'telephoné set density (x) is

expressed by the follbwing egquation:
v = 0.049 + 0.064x {r = 0.996)

The demand for telex is on the increase, both in
developed countries and in developing countries.
Especially in developed countries, it is notéworthy
that the demand for such new medla as data
communication and fa031m11e dev1ces has grown at a

rapid rate (exceeding 20% in the past decade). The

.demand for telex service (which mainly consists of

message communications) has also increased during the

same period, except in a limited number of countries.
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(2) Telegraph.and other services

Fig. 4~4-3 indieates the relationship between main -

‘Vtelephone set.deneity and the number of domestic
.telegrams per 100. 1nhab1tants in various countries.
For those countrles whlch have a main telephone set
den51ty of 1. 0 or less, ‘the number of domestlc
telegrams tends to increase gradually year. after
-year. However, once the maln telephone set density
" has reached a flxed range (l 0 to 10.0), the growth
of telegram use in- those countries slows down and
levels off. When the main telephone set den51ty has
'exeeeded'lo the number of domestlc telegrams tends
to decrease sharply._

'In-eﬁety;developealnetion; the demand For domestic
.teleéféms is on a.downnard'trend ' However, it.is
generally on the lncrease in developlng countrles.
ThlS is aftrlbutable to the fact that, in developed

. countries, the expanded use of telephone and telex
LhaSlreplaced_the demand for telegrems: Tn developlng
Countries} hoWever, the use of telephone and/or telex
has not yet become popular enough to replace the'

_ demand for telegrams.

Fié._4~4—4 shows transitlonsrin the main telephone
set:density, the totallnumber'of'snbscribefs, the
number of bUSiness subscribers,'the number of |
reSidential'snbscribers, the percentage of business
sobsoribers;'the number and density of telex
'terminals; the number of domestic telegrams, and the
number of data terminals in Japan for the period from
1962 to 1982,
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As shown in the figure, the number of domestic
telegrams reached a peak in 1963 and then '
dramatlcally declined. In 1982, it was approxmmately
619,000,000 or one thirteenth of the 1963 Ievel. .The
number of telex termlnals-reached a peak of ?6,000 in
1976. Since then, it has decreased by 50%, to 50,000
in 1982. | B SRR

In-centrast, the number of ‘data terminals, which
first were intrqdpeed around_1972; has increased at
an average annual rate of 26% (or”elightlj'higher)_
" during the l0-year perlod from 1972 to 1982.1'AS a
_.result the total number of data. termlnals exceeded

the number of telex terminals in 1982.
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4-4--2

“Future Trends in Non-Telephone Services

The demand for new communication services remains
variable, Particuiarly, fdr_new media such as video
communication and TV%télephone, etc., a large potential is
expected. However, it is very difficult to forecast
précisély'what the future demand for these new media will
be,

Media such as data cdmmunication and facsimile devices,
which are currently in operation in various countries, are
expected. to orient toward higher transmission speeds than

those they use at present. Against this background, the

. future trend in non~telephone services in Indonesia should

be investigated and studied as an integral part of digital
networks, with careful consideration of the international
trends. - .

The following analysis of the current status of, and
future trend in competition between selected pairs of
services should be used as a. reference in forecasting the

future demand for each of those types of services:

- Telephone and telegraph

As a general trend, the expansion of telephone use into
general households will sharply decrease the demand for
telegrams.

- Telex and telegraph

Because telex requires initial installation costs, a
monthly rental fee, and other charges, telex
subscriptions are generally restricted to business

enterprises and public agencies.
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Telegrams have found acceptance among a wider category
of users than telex, partly because telegrams only
require the payment.of meésage transmission'eosts.

. However, it is commonly believed that, with the
increasing volume of information to be handled, the
demand will Shlft from telegram to telex (whlch offere
lower overall transm1551on costs for high volume).

~ Telex and new media

Both data communlcatlon and fa031m11e services are
malnly intended for such subscribers as business firms
and publlc.agen01es. Some of the existing telex
terminals will be replaced with these new media, which
better fit the increasing volume of information and the
characteristics of the information. In other words, the
tendency will be that the portlon of present telex
demand that involves.

Data transmission will be repiéced.by data terminals;
and the portion that involves message transm1551on will

be replaced by facsimile,

4-4~3 Macroscopic'Forecast of Demand forlNon—Telephone Services
(1) Background

a) Projection of economic growth in Indonesia
Under the 4th 5—yeér Plan pﬁblished by the
Indonesian Government, the annual growth rate of
GDP per capita of 3% is expected to be maintained

in the future.

b) The demand for telex has grown at the high rate
of about 22% per year from 1970 to 1983.

¢) Under the Long-Term Telecommunications Expansion
Program (The Year 2000 Program) developed by
PERUMTEL, it is estimated that fulfilment of the
target installation of about 47,000 telex
terminals will require facility expansion at an

annual rate of approx. 10.4%.
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d)

e)

The demand for domestic telegrams has grown at a
rate of about 8% per vear from 1973 to 1983,
while the demand for international telegrams
during the same period declined at the rate of
approx. 16% per year.

Trehds in'demana in developed and developing

countries .

- In devélbped countries, before the rapidly
expansion new services (such as data
communication and facsimile devices), the
demand for telex had been on the increase.
However, the demand has leveled off recently,
and.is'even on a downward trend in some of
thoge countries.

- Demand for domestic telegrams will continue
growing in those developing countries which
have an extremely low telephone set density.
When a certain level of telephone set density
has been reached, the demand will level off.

Competition among various types of services
The general trend in strongest demand has been
from telegraph service to telex, and then to such

new services as data communication and facsimile

transmission.

With a steady growth in the national economy, it
' is expected that the demand for telex and

 domestic telegrams will continue to grow for the

time being supported by the demand for

‘non—telephone services (mainly from business

firme and public agencies). In the future, the
demand for data communication, facsimile devices,
etc. will increase, too. The existing demand for
domestic telegrams is eXpected to saturate sooner
than the demand for telex will.
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(2) Projection of Demand for NonﬂTelephone_ServiCes

a)

b)

Telex terminals

In the short term, the demand for telex terminals

is estimated to grow at an average annual rate of

‘about 22%. Over the long term, it will slowly be

replaced by the new serv1ces (data communlcatlon,
facsimile devices, ete.).

When the new services are flrst introduced for
use, the demand for telex will stlll grow at a

. steady rate. It is believed that_part of the

total demand for telex in Indonesia will have
been replaced by the new servibes.by the year
2000, resulting in a slowdown of the telex growth
rate, but still not a saturation. The index of
telex terminal use as'ofrthe Year 2000 is
estimated at 0.18 to 0.20 termlnals per 1, 000
1nhab1tante,

Domestic Telegrams

In the short term, ‘the demand for domestic
telegrams will grow at a rate of 8% per year.
Over the long term, part of the demand w111 be
replaced by the expanded use of telephone and
telex services in bu51ness_f1rms and public¢
agencies. Thus a.gradual.slowdowh in the growth
rate of télégraph services is expected. It is
estimated that the demand will decline to a total
of some 2,500,000 telegrams in the Year 2000,
leveling off thereafter. .The index of domestic
telegram use és of the Year 2000 is estimated at
approx. 11.2 telegrams per 100 inhabitants. '
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)

d)

International telegrams

Since 15873, the demand for international
telegrams has declined sharply, at the rate of

about 16% pér year. In the short term, the same

situation will continue with the minimum demand

‘decreased substantially to 50,000 telegrams in

the Year 2000. - Fig. 4-4-6 shows the demand

 forecast for both doméstic and international

telegrams according to fiscal year.

New services (data communications, facsimile, and

others)

Following the éxample of the advanced countries,
the demaﬁd for new services is estimated to grow
at an annual rate of 20% or more during the first
stages of use expansion. The potential
subsdribers to these new services are mainly
busineés firms and public agencies. The demand
from these sources depends upon the type of
information to be handled and the distribution of
subscribers across the various sectors of the
business world.

At.present, it is very difficult to projéct the
demand for these new services in Indonesia.
Therefore, this issue should be a subject for

further investigation.
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_Significance'of Non~Telephone Services in Areas Covered by
This Study

As stated above; the number of telex terminals (one
component of total non-telephone services) is estimated to
become betweén 40,000 and 44,000 in the Year 2000.
Currently, 43% of the total number of telex terminals are
located in Jakarta, with most of the rest (52%)
distributed in KOtémadya;_ This tendency is assumed to
remain steady in the future. This means that a very small
number of telex terminals will be installed in the areas
covered by this study -~ - approx. 3,000. The revenue from
telex service in these areas is assumed to be equivalent

to about 8% of the expected revenue from telephone service
in the same areas.

The revenue PERUMTEL“gains from its domestic and
international telegraph services (as of 1983) is
equivalent to about 1.7% of the revenue from its telephone
service. In the future, with'expandéd use of telephone
service, there will be no increase in the number of
telegrams. Thus, there is little expectation for revenue
from telegraph services.

In regérd to the demand for new services (including data
communications and facsimile transmission), it is
difficult to make any definite forecast at present.
Generélly, there is the expectation of at least one
fécismile.being installed at each of the major local

agencies. Under these circumstances, this study does not

include non-telephone service equipment in its scope; it

covers, only the supply schedule for telephone sets.
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4~4-5 Traffic Forecast for Non-Telephone Services
(1) Telex
Telex traffic AL, is caleculated by using the

following expression:’

Ap. = Number of telex Rate of telex calls
- Atx terminals per terminal - (Exl.)

Number of telex terminals x 0.04 (Erl.)

(2} Telegram

Telégram traffic Atg is given by the following

expression:

Atg = Anhnual number of telegrams sent out
x 1/12 =% 1/25 x 1/8 x 125 sec + 3600 sec {Exl.)

where, _
1/25: the average number of working days per
month ' '

1/8 : the coefficient of peaklload

125 sec: the average time required for handling

‘one telegram

(3) Other new services

Because no time series_daia are available, the
forecast for new services traffic is normally made
with reference to the results of a market_Survey or
to known actural figurés (obtained for similar
services). After £hé éervice'has:been in actual
operation for a sufficient time period to obtain
actual data, the metﬁodoiogy used in the forecast and
the results of the forecast will be reviewed (if

necessary).
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On a preliminary basis, the new service traffic Al

is given by the following expression:

Rate of calls for

Demand in number X ..o b {Brl.)

W

Ang

Bl

Demand in number x 0.05 {Erl.)

For example, 90 seconds/sheet, the tranSmission of
two sheets per hour results in 180/3600 = 0.05 (Erl.)
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CHAPTER 5

Telecommunications System for Rural Area

5-1 Geographic Characteristics of Rural Area in Indonesia

5-1-1 Geography of Indonesia and Telecommunications Network

Rural telecommunications network classification by

pattern, using administrative section as unit, is

reasonable from the viewpecint of social and economic

activities. Administrative sections in Indonesia and

average area of each section are in Table 5-1-1.

Table 5-1-1 Administrative Sections in Indonesia

Class Administrative Section Number Average Area
1 Propingi 27 71,090 km2
2 Kabupaten/Kotamadya 300 6,398
3 Kecamatan 3,420 561
4 Desa/Kelurahan Approx. 65,000 30

Which of the four administrative section categories

above to use as communication network unit constitutes

and important point of this study. The fittest unit is.

Kabupaten. Reasons are as under,

(1)

(2)

(3)

According to the national telecommunications
network concept, at least one PTC (Primary Toll
Center} is to be established in each Kabupaten
Capital. Already, in almost all (95%) Kabupaten
Capitals, PTC exists.

To consider PTC established in Kabupaten Capital to
be the rural network and national network interface

point is realistic.

Kabupaten base telephone demand estimates as of
2000 A.D. are between 1,000 and 50,000. The
average 1s 5,500. This demand size is almost equal

to the operating scale of common type main exchange.

Average Kabupaten area by island is in Table 5~1-2.
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Table 5-1-2 Average Kabupaten Area by Island

: o No. of Average Area
Island Total Area  Kabupaten per Kabupaten
(km?) {km?)

SUMATERA 473,606 71 6,671
JAWA 132,187 106 1,247
NUSA TENGGARA 88,488 39 2,269
RALTMANTAN 539,460 _33' 16,347
SULAWEST 189,216 37 5,114
IRTAN JAYA 496,486 14 35,463
1,919,443 300 6,398

Total

2

Average Kabupaten area varies widely from 1,247 km“ in

JAWA Island to 35,463 m2

in IRIAN JAYA Island. This

nmeans that the transfer link length differs broadly from

one Kabupaten to another.

Telephone Demand Density

Kabupaten level telephone demand distribution by size is
in FPigure 5-1-~1. Kabupaten level telephone demand
density (demand size per unit area) c¢lassification is

Figure 5-1-2.
Corollary of these two illustration is as under.

1) Demand size of 75% Kabupaten ranges from 1,000 to
6,000 on a Kabupaten basis. b

2} Dbistribution pattérns of demand density per Kabupaten

differ charaéteristically from each other island.
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- S SIMATERA

NO.OF KABUPATEN BY DEM.DENSITY
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Kabupaten Level Demand Density

Figure 5-1-2
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Demand density of Jawé Island is highest among all

_ islénds. Sumatera and Nusa Tenggara Islands'have the

secondly hlqhest demand density. Demand density of the

”reopectlve mslands other than the above is less than

0. 2/km
3) Demand size per Kecamatan ranges from 100 to 1,500.

Demand Distribution in Rural Area

For two sample areas, ile,,IJAWA TENGAH and RIAU,
analysis was made cOncerninq space'distribution of
Kecamatan level teléphbﬁé demand.  Results cobtained are
in Figﬁre=5—l—3.and Figure 5-1-4.

The most part of demand is concentrated in Kecamatan
Capital and periphéry.:,Demand in peripheral area is
scant_and scatterd along road or river. Blank section
in each illustration is the uninhabited farmland and
woodland. '

Average characteristic¢s of Kecamatan level telephone

" demand distribution in JAWA TENGAH and RIAU as sample

areas are in Figure 5-1-5. 'This illuétration indicates
telephone demand distribution trends in the two sample
areas. Trends are as under.

(1) Within distance of 5 km from Kecamatan Capital, no
distinction in demand dlstrlbutlon pattern is found
between JAWA TENGAH and RTIAU. However, in

numerical size of demand, RIAU falls behind.

{(2) In JAWA.TENGAH, no demand exists'beyond distance of
10 km from Kecamatan Capital '

(3) In RIAU, at a location 10 km from Kecamatan

Capital, a small peak is distinguishable. This

- peak is'the'now'growing_second village.
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5-2 Rural Telecommunications System Philosophy

5-2-1

System Characteristics

Rural telecommunications network, differing from urban

telecommunications network, are characterized as under.

(1) Sﬁbsdribers per unit area'are feW.' They are
scattered either individually or in small groups.

(2} In many cases, the objective areas, are
geographically alienated from main

telecommunications network.

(3) BAllied infrastructural facilities (such as electric
power supply system and roads) are underdeveloped.

Therefore, in‘the early stage of its development, rural

' telecommunications network is not infrequently for

point-to-point communication. Then, in the subseqguent
stages of development, the network gradually expands at
plane level. Typical development patterns of rural

telecommunications network are in Figure 5-2-1.

Optimum System Study Flow

_ Classification of the now operating telecommunications

systems 5y sub-systems and by transmission media is in
FPigure 5-2-2. out of these system menus, optimum system
for each rural area of Indonesia must be selected in
logical, cogent manner in dﬁe consideration of technical
and financial requirements. Study flow whereby to

determine optimum system selection procedures is in

Figure 5-2-3,

- 223 -



CASE T .
Suly
X
R
~~~~~~~~~~~~ ol
- Sub
Trunk Link
CASE IT
Sub
v
{
Sub
5{ // S Frunk Tink
Sub

Trunk Link

RLC:Remote Line Concentrator
RLi:Remote Line Unit

\\\ SLE/ Sub:Subscriber{s)

. RIC : Note: ME: Main Exchange O
! ' STE:Small Terminal Exchange
/ : Te: Terminal Exchange

Figure 5-2-1 Typical Development Cases of Rural
Telecommuniations Network

- 224 -~



NUSRW WSISAS SUCTIBOTUNWWODDTII Teindg 7-7-5 sandTtg

-EJURKILIOdH2] [B2N1 10} S1WHlsAS uonexunwwod sqriia an swasks { {7 ) paxog (g 210N -
WIHISKS SUOHIEDIUN LWOD

~3[E1 RSN 30} NRPIPURD 7 A{LIESSAO0U 10U 8T () NSLIDISE qia WISAS Uenwdmuwed sy (1 Mo

Suippng uonwg WILSASHNS TIALD
DdOs / g T
— (NS}
YWAL/ anm. Uy Sugdumg oy
SUOTIEDI LT LLGO] (T
VNG f N ] oo —— Wod 1y F— NUA AUI] SIOWSY
(mo3sis HOPMMUQOUQO) OTPER) | uﬁuhwamﬁu“nhu —_ hcuahcuuconﬁubmcﬂ |
i SRy Qg Pandp, PITTHEN
VNG TEUDma -y wasdg somny | (aLs) __| WHISASENS
\xu_a:_:_z _n:m_D 2GRS |RIXU0D, ..lE.suxm— fRulRy g T DONIMILIMS
| SUOHPIMAWWOD 1 ——)
xu_at_:E Fojeuy — ’ IS m Ed..u g ——
: : wRskS
spuLEyy Sduynn — 1D o..?.c,._a%. - FHIMTEVD
1 SUOHESIUMLLLO])
(Puveg oS JHAMHA
x9N [2u1¢C) ——
xordnin Soreury — L SUONEDIUMUWOD) oy INFLSASENS

Uo7

5 F0Esus0-aurdug

Addng samog

Arddng Jomed [PIREWWOD

I0g

ISENAHOMO |,

WILSASANS
ATddNS YIMOCd

FATMOIRIAL,

NOISSTHNSMY YL

L

WILEAS
NOLLYDINNWIWNOD

TVENA

225



. uoT309Tes Evummm s7qeoTTddy 0] moTg Apnag g£-7-G 2anbia

£-5s

_ WolSAS _
~coﬂumUHcsEEou 23TIT93IFS (2 m/
. _ wo3sks TerIysexTdl (T | BPTM HOTIER .
. ’l . , m URTg @DTMUOTIEN uo..wﬁﬂuml R S purwsg
. —u®gld 3O pue|. =G ._sOHuMUHﬁnEEOU
ong - sn1Els SeTITTIoRd H . “puswdg SSBWDY
BUTASTXT JO UOTIRHT2SHAUL |——>|eaxy s1dueg X037 UBTSdg WS3ISAg| eoxy oTAWRS : JO UOTIBTNOTED
. r
\\. ﬂwumvamuw UOTIDSTRS IOMIBN
;B . Jo Apnas
/&
_ _ & _
UOTIBPUTWIIOSTQ PUBTSI 5 !
‘o0URISTE UTIBWROIA (T A O
T0TIBOTITSSED \ & Tomol ‘ButpiIng (9 &~
uwEqEwED®NY (T 3 N -
. o waasAg A1ddng Iem0gd (g :
suralled oTuderbossn
- o sTeite iy i w®3sAg BuTyoRTME (¥
PpTMUCTIEN 3O STSATRUY $ woishs
@ UOTIeDTUNMMECD S3TTTOI8S (€
weisAs oTpRY TeTAISIIIAL (7
. - weasig IaTgrd (1
welsAs-gns ysee IO Apnas
7-s
UQGTRRZTTRIUSD9Y »
BzT§ SESIY UOTICITYEY
i (A3TTend TT®D | _
soTasTIegDEIRYD OoTUdeibosn msmu:mucou 221TAIREG) w NUsy Empmwmnﬂdm|q
‘puRwag suoydelsl ipIepURIE TESTUYSSL | ‘ucT3IRANDTIUOD HIOMISN .
3O STSATRUY _ 3o Apnag: o Apnas

z-4

T=-5



.Digital System Application

_Present day telecommunlcatlons facilities are of digital
system 1n most cases.‘ The tranefer from convent10na1
~analog system to up- to- date dlgltal system reflecte
dlgltal system advantaqes that include:

1) ﬁigh teiiabiiity of digital equipment?
2) Small floor space requlred for equlpment

1nsta1latlon,
3) Small transm1551on loss 1n the whole network
4) Economy in maintenance cost;

5) Applicability to diversified services,

In Indonesia also, deveIOpment research'ihtended for the
best use of dlgltal system advantages 13 belng

promoted. One typlcal example is a plan to reallze
natidnwide ISDN (Integrated Serv1ce Dlgltal Networki'is
~Item 3) which allows reduction of subscriber's line
cost. Thus, for rural telecommunlcatlons network,

adoptlon of digital system in all aspects of network is
recommendable..
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53

Technical Criteria

As the guideline for natiéhéI teIEéommuhibé%ibnrnéﬁWOIk
imptbvemeht, PERUMTEL éstablished in'1981'“Fuhdamental Plan
1981." ThlS fundamental plan is belng adjusted at present
so that it can apply to ISDN (Integrated ‘Services Dlgltal

Network) also which will be constlucted in the future.

Fundamental Plan 1981 covers these items:
1. Numbering Plan.
2. Chargihq Plan
3. . Routing Plan .
4. ‘'Transmission Plan
5. Signalling Plan

All these”plans constitute the basic fequirements for
telecomﬁunication network planning. 1In thls Study also,'
whlch is aimed at formulation of rural telecommunlcatlon

network plan, study work will be carried out based on the

_fundamental plan. -

Folloﬁing is a summary description of Fundamental Plan 1981.

Numbering Plan

(1) Service Codes for Toll and International Subscriber
Diallings .
Service code for toll calls ..... .. MOm

Service code for international
calls L.l eiieiarana et e ss s es et "oon"

(2) National Telephone Numbering Structure
1) National Subscriber Numbering

{Toll Code) + (Subscriber Number)
That is ABC S1, s82, 83, S4, S5, (86)

Or, AB sl, s2, S3, 54, 85, (86), (87)
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.SﬁbSCribgﬁ_Number”includes Local Office Code.
.PBX extension number of Direct Inward Dialling
(DID) is included in National Subscriber
Numbering Plan. .

81, S1 $2 and Sl 82 S3 are called Office

Numbers.

‘Bpecial Numbefing Plan

1XY (X, Y =0 = 9)

Toll Code (ABC or AB)

Théfﬁh@le'codﬁtry:is dividéd_infofseven

blocks. The first figure of Toll Code is
allocated_as speqified below, the whole country
thué being divided into 300 areas, and each
area is furnished with Toll Code. For details,
refer to ANNEX 5f3—1.

: AuCéde Allocation:

1 ... For the time being, reserved for
international calls to Singapore
and other neighboring countries.

2 ... JéWa'Barat;'Jawa Tengah, Jakarta,
Yogyakarta

3 ..+ Jawa Timur, Bali, Nusa Tenggara
Barat, Nusa Tenggara Timur, Timor
‘Timur

4 ... Sulawesi

5 ... Kalimantan _

6 . Aceh, Sumatera Utara

7 ..; 'Sumatera Barat, Sumatera Selatan,

Riau, Jambi, Bengkulu, Lampang
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8 ... Public mobile telephone, public
' data communication, etc.
9 ... Maluku, Irian Jaya '

0 ... TInternaticnal code

(3) .Internatlonal Call Numberlng Structuxe

in the case of ISD (Internat:onal Subscrlber
Dlalllng), numberlng plans are twofold

1) For international dlalllng wmthout tarlff

indication
.'_Ihternational‘ National ‘National Subscriber
Code . ¢ 'Number - Number
00 c1 (c2) (€3) Nl ... (N9) (N10) (N11)

2} For international dialling with tariff indication

. International , Tariff Indication National National . -

Code T Request - .. Number Subscriber
' ' S ' SRR “Number -
00'. o 0 cl (c2) (C3) WNl'. (N9) (NIO)

: o _ _ (Nll)
Po TOD (International Opefator Dialling);_Operatbr
Service Number, etc., "pundanmental Plan 1985" is to

apply.
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Charging Plan

In Indonesia;, charging on telecommunication services is

‘on charging area basis. Charging areas are established

on the same basis_as_PTC areas, or, more precisely, one

PTC area corresponds with one charging area.

Charging'components are

a) BApplication fee {(installation expense)
b) Monthly charge {(service charge)

c} Equipment rent

Tariff system should be established in careful
cohsideration of study findings-concerning national
welfare policy, financial status of existing and
prospective subscribers, as well as PERUMTEL,as service

managing entity, plus future system extension, cost

required and degree of service to be provided.

These charging plan principles assume paramount -
importance in telecommunication services. They must be
faithfully observed in rural area telecommunication

network construction and management also.

Chargeable call categories are fourfold. They are:
a) Local calls
b} Célls within the same toll number area
c) Toll calls

d} International calls

For local calls, charging is on call by call basis

without regard to each call duration. (In Jakarta,

‘however, call charging is for every three minutes.) For

SLDD calls, charging rates differ according to distance
and time zone. Charging criteria and method are as
provided for in the existing "Fundamental Plan 1981."
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Routing Plan

The existing neﬁWork architecture consists of four
exchange hierarchies, i.e., Tertiary Trunk Center (TTC),
Secondary Trunk Center {STC), Primary Trunk Center (PTC)
and Terminal Exchange (TE). ‘

Toll call routing is by "far to near rbtation"
alternative trunking, in principle. (Satellite circuit

is excepted.)

Exchange offices to be newly established by this Project
are identified, some as Trunk Centers and some as TE or

lower echelon, in the network architecture.

Communication traffic in_fural'areas is concentrated in
such places that constitute centers of rural society,
culture and economy (usually'the places where PTC is
located}). The most part of such traffic congsists of
calls inside each PTC area. Thereforé; the network is

congidered to be the star connection network centering

“upon PTC. Thus, for the rOutingjplan; the existing

"Fundamental Plan 1981" applies.

To carry traffic in the areas without terrestrial
transmission system, the domestic satellite
communication system will be:used, in principle. The
satellite system will be utilized as a backup'system

also in the event of failure of toll transmission system.

When using the domestic satellite system, it is
essential to avoid multi-hop connection. For this
purpose, part of routing must be restricted as specified
in "Fundamental Plan 1985." For details, refer to

Figure 5~-3-1 to Figure 5-3-4.
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For300mmunicati0n by the satellite system, either the
pre-assignment or demand assignment system is used in
consideration of traffic volume. Whichever the system
adopted, the basic routing plan'whereby to avoid

multi-hop connection must be strictly observed.

Connection eriteria for circuit groups which are used in

the routing plan are as under.

'High'Usage_Cifcuiﬁ.éroup
CCITT Rec. E. 522 shall apply.

Fully Prdvided_circuit Group
Loss probability: 1%

Final Circuit Group

Loss probability shall not exceed 1%.

~ High Usage Transit Circuit Group'

Same as High Usage Circuit Group.
Typical example of circuit configuration using circuit

group mentioned above appears below,

High Usage
Transit

Final - " Fully Fully

N
f v
./

'High Usage

Figure 5-3-1 Direct and Transit Link
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Figure 5-3-2 Destination not Connected to Terrestrial Network
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Figure 5-3~4 Destination Connected to Terrestrial Network (2)
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